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G|. 


619 


East  London  Railway  Co..  115 
Eastern      Extension.      Australasia 
China   Telegi-aph  Co..  283.   620 


W.    T..    &   Co.,   259,    355 
Great     Northern     Telegraph     Co.     (of 

Denmark),    475 
Hadfields.    283 

Hastings    &    District    Electric    Tram- 
way,   307 
Henley's    Telegraph    Works    Co.,    W. 

T.,    211,    307,    355.    401 
Hill   of    Howth    (Co.    Dublin)   Electric 

Tramway    Co..    163 
Hong   Kong    Tramway    Co.,    163 
Humphrey    Pump   Co.,    19 
Imperial   Tramways   Co.,  619 
Indian     Electric     Supply     &    Traction 

Co.,    499 
Indo-Eliropean     Telegraph     Co.,    379, 

450 
Industrial    &    General    Trust,   546 
Isle  of  Thanet  Tramyvays  &  Lighting 

Co.,  92,    4'28 
Italy,    332 

Johnson   &   Phillips.   379,  402,   427 
Kalgoorlie   Electric   Power  &   Lighting 

Co.,   139,   163,    571,    618 
Kaministiquia    Poyver  Co.,   44,    67 
Keith    (Jas.)   &    Blackman    Co.,   595 
Kensington    &    Knightsbridge     E.     L. 

Co.,    211,  359,  354 
Kidderminster      &      District      Electric 

Lighting  Si   Tr.iction   Co.,    499 
I.a    Plata    Electric  Tramways,    547 
Lancashire  Dynamo  &  Motor  Co..  403 
■  Lancashire   United  Tramways,  187 
Launceston   &  District   Electric  Suppiv 

Co.,  355 
l.cyves  &  District  Electric  Supply  Co., 

499 
Lim.i  Light,  Power  S:  Tramways  Co., 

44,    331 
Liverpool    Overhead   Railyvay   Co.,   67. 

187.  210 
Llandudno    Si     Colwyn     B.ay    Electric 

Railway    Co.,    163,    187 
I.lanellv    Si'District    Electric    Lighting 

and    Traction  Co.,   187 
London    &     Suburban     Traction     Co., 

163.    522 
London    Electric    Railway    Co.,    186 
London    Electric    Suppiv    Corporation, 

334 
London    United    Tramwavs,    283.   427 
Lvmington     Electric    Light    Si    Power 

Co..  402 
Mackay    Companies,    307 
M.idras      Electric     Tr.imyvavs     (1904), 

284.  403 
Manila    Electric   Railroad    S:    Lighting 

Corporation.    284 
.Mansfield    &    District   Tramwavs.   211 
Marconi     International     Marine    Com- 
munication   Co.,    619 
Marconi     Wireless     Co.    of     America, 

380.  547 
Marconi    Wireless    Telegraph    Co.     91 
Mather    Si    Piatt.   163,    187 
Melbourne     Electric    Suppiv    Co.,    91, 

113.   428 
Melton    .Mowbrav    E.   L.    Co..    259     - 
Mersev   Power   Co..  331 
.Mersey     Railway     Co.,    187 
Mertlnr    Electric    Traction     S:     Light- 
inn   Co.,    499 
Metropolitan     Carriage,      W'agoti    and 

Finance  Co.,   499 
Meiropofitan     District     Railway    Co.. 

186,   211 
Metropolitan  Electric  Supply   Co..  234. 

2.58 
Metropolitan    Electric    Tramyvays.    4'2" 
Metropolitan    Railway    Co.,    ll'5,    140 
.Midland       Electric      Corporation      for 

Power     Distribution.    332 
Minr-hr-ad    Electric  Suppiv    Co.,    476 
Mirrlees.  Watson  Si  Co.,  307.  331,  524 
Monte    \ideo  Telephone  Co..  402,  4'27 
Montreal   Light,   Heat   &    Power   Con- 
solidated   Co.,    620 
Montreal    Light,    Heat    S:    Power   Co., 

11.5,   451,  6'20 
Nairobi    Electric     Poyver '  &     Lighting 

Co,   476 
N'alional    Boiler  S:   General    Insurance 

Co.,   187 
National  Electric  Supply  Co..  187,  211 
National  Gas   Engine   Co..    140.  163 
N.-uhausen    Aluminium    ('o..   283. '  403 
New   General  .Tr.action    Co..    571 
Neyvcaslle  &■    Dlstrirr    E.   T..    Co.     235. 
383 
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.Ncyvcastle-upon-Tyne     Electric    Suppiv- 

Co.,    163,    259',    306 
Newmarket    Electric   Light  Co.,   '307 
Nitrogen  Products  &  Carbide  Co.,  451 
North      Metropolitan     Electric     Power 

Suppiv,   427 
North   of  Scotland   Electric    Light   and 

Power  Co.,    451 
.Northampton   Electric   Light  &  Power 

Co.,  211,  259 
Notting    Hill    E.    L.    Co.,   235 
Uldham,     Ashtun     &     Hyde     Electric 

Tramways    Co.,  403 
Oriental     felephone    &    Electric    Co., 

139,  596,   619 
Oxford   Electric  Co.,  235.  259 
Para    Electric    Railways    &    Lighting 

Co.,   335,   331,  403 
Paris  Supply  Companies,    139 
Peebles,   Bruce,  «i  Co.,  235,  282 
I'eel-Conner    Telephone    Works,    .j47 
Pernambuco  Tramways  S:   Power  Co.. 

595 
Potteries    Electric    Traction    Co.,    499 
Prospectus— Tecs    Power   Co.,    283 
Provincial   Tramways    Co.,    524 
Rainsgate  &  District   Electric    Supply 

Co.,    311 
Keddaway,    F.,    S:    Co.,    428 
River    Plate   Electricity    Co.,  427,  451 
Robev   Si    Co.,    284 
Rushden    Si    District    Electric    Supply 

Ruslon,'  ""proctor      Si      Co.      and      R. 
Ilornsbv    S;    Sons— amalgamation. 
563 
St.     James's     Si     Pall     .Mall     Electric 

Light   Co.,   141,   188,  210 
Salisbury     Electric     Light     &i    Supply 

Co.,  331 
Sao   Paulo  Tramway,    Light  S:    Poyy  cr 

Co.,    91 
Scarborough   Electric  Supply  Co.,  284, 

331 
Shanghai    Electric    Construction    Co., 

499,  5-23,  546 
Shropshire,  Worcestershire  Si  Stafford- 
shire  Electric    Poyver    Co.,    499 
Siemens    &    Schuckerl   Companies,    91 
Siemens   Bros.   Si    Co.,    570 
Simplex  Conduits,  533 
Slough    S:    Datchet     Electric     Supply 

Co.,   283 
Societe     Industrielle     des    Telephones. 

18 
Smithfield      Markets     Electric    Supply 

Co.,  187 
South    London     Electric    Supply    Cor- 
poration,  163.  236,  282 
South      Metropolitan     Electric      Light 

and    Poyver    Co.,    188,    235 
South      Metropolitan      Electric     Tram- - 

ways   and    Lighting   Co.,  427 
South    Wales    Electrical     Power    Dis- 
tribution   Co.,    524,  594 
Stewarts  S;  Lloyds,  259,  331,  428 
Stock  Exchange  Notices.  67.  115.  23.5,  ' 

619 
Submarine   Cables  Trust,  571 
Sunderland      District     Electric    Tram- 
ways  Co..  307 
Swansea    Improvements    &    Tramways 

Co.,  595 
Swedish    Elektca    Works,  475 
Swedish    Vo^a  Co..    The,  333 
Telegraph    Construction     Si     Mainten- 
ance Co.,    163,   211 
Telephone  Co.    of    Egypt,   571,  595 
Traction   Si   Power   Securities  Co.,   187 
Tramways,    Light   Si    Power  Co.,  311, 

235  ' 
Trowbridge    Electric    Supply    Co.,   595 
Tucuman   Tramyvays,    Light  Si  Power 

Co.,  307 
Tyneside    Electrical    Di  velopmenl  Co., 

332 
Tyneside     Traiflways      Si      Tramroads 

Co.,    -211,  235   ■ 
Underfeed    Stoker  Co..   44 
Underground     Electric     Railyvays    Co. 

of    London,   235 
United     River    Plate    Telephone    Co., 

547,    571,    .594 
Urban    Electric   Supply    Co.,   436,    521 
X'enezuela  Telephone  Si   Electrical   .Ap- 

pliances  Co.,   lU 
Vickers,   380,    403 
Victoria     Falls     S:      I'ransvaal     Power 

Co.,    19,    619 
\ulcan    Boiler    Si     General    Insurance 

Co,    571 
Waste    Heat'  Si    Gas    Electrical    Gen- 
erating Stations,  307,    331 
Water    Softeners,    43 
Wavgood-Otis    Co.,    .595      619 
Western  Tr-legraph   Co.,  '3.58.   547 
Western     Union    Telegraph    Co.,    67, 

West  India  Si  Panama  T.  legraph 
Co.,   427,   499,   523 

West    India    Electric   C:o..   4(13 

West  London  Si  Provincial  Electric 
Supply    Co..    498 

Westminster  Electric  Suppiv  Corpora- 
tion,   115,  187,  258 

White.    J.    G.     S:    Co.,    595 

Willans    Si   Robinson,    358 

Wind.-rmere  Si  District  Electric 
Suppiv   Co.,  383 

Windsor  Electrical  Inslali.ilion  Co., 
284 

Wood  Si  C.iirns  (Electrical  Factors, 
Edinburgh),   284 

Yorkshire  Electric  Power  Co.,  91, 
139,    186 

^'orkshiri  (West  Riding)  Electric 
Tramwavs  Co.,   19,   307 

Yorkshire  (Woollen  District)  Elec- 
tric   Ttamways,   572 
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Clinker    djiiii.    bv    C.    M.    Benn.u,    r.U7 

Clutch.    A   constant-torque    magnetu-.    Hi 

Clyde  engineers,  64 

Coal   and    peat   supplies    for   power,   3r»9 

Coal  conservation,  Electric  power  sup- 
ply  and,    110,    286.    431 

Coal  Conservation  Sub-Commillee,  In- 
terim report  of  the — National  elec- 
tricity   supply,    1",    25,    4a  _ 

I  M,[l    Conservation    Sub-Committee's    re- 

<  ..,,.1   control,    255 

Coal,    Dirt    in,    592 

Coal    economies  in  Germany.  579 

Coal  in   .Mgeria,   308 

Coal    mines  regulations,    .New,    328 

Coal,    Powdered.    280,   370,   495 

Coal,    I'r.  ventable   waste  of,  391 

Coal    rations    for   industries,    593 

Coal.    Shortage   of,  542 

Coal     shortage.    The    value    of    electric 


pow 


260 


bv   G.   W. 


Cual    testing.  Some  n 
Stubbings.    5 

Coke  in  the  Metropolitan  area.  Supplies 
of    gas.    41.    1111 

Combination    rumours,    178 

Commercial    apprenticeships,    443 

Commercial  Bureau  in  London.  French. 
610 

Commercial    libraries,    3G 

Commissioners  for  the  overseas  mar- 
kets,  Exp-rt,  202 

Commonwealth  Edison  plant.  Attditions 
to   the,   548 

Cotnmulators,  Iron,  bv  F.  Murgatrovd. 
54 

Computing  the  speed  of  receiving  a 
telegraphic  message  through  sub- 
marine cables,  by  J.  Rymer-Jones, 
556 

Conciliation  and  arbitration,  592 

Condense,  \  fifty  thousand  so.  ft., 
503  ^ 

Condensers  for  high-pressure  service. 
Wet,    280 

Conductor  cables.  Joint  bnxes  and  ter- 
minals for    split,    3,    65 

Conductors  in  Germany,  .Substitutes  for 
overhead   copper,    602 

Conference  of  Metropolitan  authorities 
owning  iclectricitv  undertakings,  279 

Conference  'in  India,  Electrical,  351, 
.551 

Constantinople  tramway  and  electricity 
unilortakings,   592 

Consumers'  complaints,  bv  "  Rover," 
147 

Contracts,    .Australian,    515 


Co.NTRACTS  Closed — 

Australia,  14,  85,  ,325,  469.   591 

Barnes,   14,   493 

Barnsley,   181 

Belfast,    469 

l>exhill-on-Sea,    135 

Bolton,   39,   159,   469 

Bradford,   14,    159,   254,  374,  469 

Brighton      14 

Cavan,   325 

Colchester,    566 

Derby,    14,    135,  254,   325 

Eastbourne,    35,    85 

Gillingham,    566 

Glasgow,    39.    85,    181,   230,    325,   374, 

517,    566 
Government     contracts,    85,    109     206, 

2311,  277,  396,  493,  614 
Hackney,   39 

Hammersmith,  63,  234,  254,  542 
Hereford,    135 
Hull,    14,    614 
Ilford,    14     230,    423 
India,  614 
Ipswiclr,   615 
Kettering,    469 
Lancaster,    14 
Leeds,  39,   109 
London,    39.    63.    85,    l:!5..    181     230 

254.  397,  542 
London   County    Council.  85.    135.    397 
Luton,    397 
Maidstone,   566 
Manchester,    447 
Melbourne,    )4,    85,    325 
Metropolitan    .Asylums   Boaid,    181 
Now  Zealand,  63,  '306 
Newport    (Mon.),    254 
I'erih   (W.A.).  325 
Poplar,   85,   591 
Salford.  39,  63,  230,   542 
.Sheffield,   39,    254,    351,    447.   .566 
.South  Africa,  542 
Southend,    304 
Southwark,   230 
.Spain,    85,    423     447 
Stepney,  63.  304.   51(1 
Stoke-on-Trent.    254 
Swansea,  135,  254 
.  Sydney,    14,    325,   469 
Tasmania,  14 
Walsall,  63 
Walthamstow,    230 
Watford,    39 
West   Hani     109 
Willesden.     85 
Winchester,    374 
Wolverhampton,    63.     159,     2.54,     351, 

469,   566 
York,    542 


r.acts,    Manufartun 


and    pre-wa 


ONTRICTS     OpEU—^outinueii 
Adelaide,  62,  85,   109,   134,  1.59 
Argentine,   13,  38,    62 
.\shlon-under-l.vme.    517 
Australia,    38,    62,    85,    109,    134,    159, 

181,  230,  254.  277,  303.  325,  351, 

374,  396    423,   447,   409,    493,   541 
Belfast,    109,'   159,    181,    206,   230,    493, 

517,    541 
Bol.-on,  13.  38,  230,  254 
Brisbane.    433.    447     469,   493 
Cavan,  159,  181,  206,   614 
Crovdon,  135,   159 
Darlington.    2.54.   277,   303 
Dublin;  159,  206,   230,   351,   374,   614 
Eastbourne,    254.   277 
Edinburgh,   277,  303 
Erith,   469,    493,    517 
Fleetwood,   206,   230 
Fulham,   591,    614 
Glasgow,  423,    517 
Hali'ax,    277 

Hul.ike  St   WeM    Kirhy.  423,  447 
Isliiii-ton,  374,   396,   423,   447,  469,   493 
Keighlev,    14.    206 
Lan.-asler     230,    2,54.    541,    .565,  591 
Leith,    423 
London,   135,    159,   230,   374,    396,   423. 

447.   469,   493,    541,    565,    .591.    614 
London     County     Council.     135      1.59, 

565 
.Macclesfield.    181.    206,   230,    254 
Malvern,    351 
Manchester,    14,    39,   62,   85,    109,  135, 

181,   206,  230,   254,  279,  303,  469, 

493,  591 
Melbourne.  38,    62,  85,   109,    159,    181, 

230,  277,  ,303,   325,   351,  374,   396, 

423,  447,  469,  493,  541 
Middleton,    303 
Moreiambe,   591,  614 
Newcastle-under-Lvme,    493,    517,    541 
Newport /(Mon.).    109,    135,    159,    374. 

39G   . 
New   Zealand,  614 
Office  of  Works,  H.M.,   159.  206.  230. 

423.   447 
Plymouth.   351,   374,    396 
Portsmouth,   181,    206.    230 
Redditch.    396,  423,    447 
St.    Pancr.is.    541 
Salford,    135 
-South    .Africa,    517 
Spain,  39,  62,  330,  -.25,   396,  423,   541, 

565 
Spenborough,   303,    325     565 
Stockton-on-Tees,   230 
Tipperary,    14,  39 
\\'arrington,    85,    135,    159,    181,   423, 

447,    469.    517,  541,  565 


Contracts,  Revision  of  charges  under 
existing,    l»i 

Control    after   the   war,    3 

Control  of  large  amounts  of  power. 
The,  by  E.  B.  Wedmore,  244,  285, 
310,   334,  366,    454,    574 

Control  on  railways.  Electric  signalling 
and,  by  C.  M.  Jacobs.  69  76.  359, 
503       ■ 

Controllers,  Resistances  for  starters 
and,  by  "  X,"  100 

Cookery,    liconomical,    241 

L'ooking  as  applied  to  large  kitchens. 
Electrical,  by  W.  A.  Cillott,  93, 
118,    479 

Cooking  at  a  newspaper  office.  Electric. 
■      294 

Cooking,    Electrical,    257 

Co-operation  for  after-war  export  trade, 
190 

Co-operation,    Gas   and    electric.    162 

Copper.    .American    price    for,    516 

Copper  conductors  in  Germany,  .A  sub- 
stitute  for  overhead,  602 

Copper   for  electric  wire  in  Sweden.   305 

Copper  from  enemy  central  stations. 
Lead    and,    361- ' 

Copoer,  The  alleged  discovery  of  a  sub- 
stitute for,   88 

Copper,    The   electrolytic    refin 


■  Kiwi 


Copper,  The  standard  resistance  and 
temperature  coefficient!  of  pure, 
annealed,    by    H.    Savage,    488 


Contracts  Open — 

Aberdare,  181,  206,   3.30,   254    277,  303 
Aberdeen,   277,   303,   325 


Association  ol  British  Electrical  En- 
gineers, by   "Doubtful,"   393;    bv 

E.  R.  Pausov,  417,  441;  by  G.  C. 
Law,  417;  by  G.  P.  Sutton,  hon. 
sec,  E.P.E.A.,  Midland  Section, 
623 

Award  and  clerical  staffs,  The  12i 
per  cent.,  by  "  Chief  Clerk,"  152; 
bv  "Another  Chief  Clerk,"  176; 
bv  "Diversity  Factor,"  200;  by 
"  Inquirer,"  200;  by  the  Assist. 
Gen.  Secretary,  National  Union 
of  Clerks,  224;  bv  "  T -chnical 
Clerk,"  441;  bv  '  B,  Griffiths. 
W-lsh  Organiser,  National  Unien 
ol    t.lerks.    463 

Battery    rule.    Prof.   Walker's,  by   W. 

F.  Dunton,  81,  111 
Billingsgate   and    decimal    coinage,   l.s 

"  Decimal."  559 
Bonus.   The  12J  per  cent,   bv   T.  W. 

Cole.  81 
Braided     cables.      Distinctive     colours 

for,  bv  W.  T.  Henley's  Telegraph 

Works    Co.,     24;    by     "  T.."    33; 

by^H.    Pain,  55 
British*    ideal     for    manufacturers,     bv 

"  Briton,"   559 


Cable    breakdowns,      bv      D.     ,\l.    W. 

Ihilchison,  82;    by  C.    Beaver.    I.)l) 
Chiel    engineers   and    their    reiryiper.,- 

tion.    by   Duncan    Watson,    101 
C.T.A.A.    and    the    E.P.E.A..    by    th  ■ 

Chairman,  C.T.A.A.,    301;   by   the 

Hon.    Sec,   C.T.A.A.,    343 
Coal   economy  and   national  health,  by 

C.    O.    Bastian,    586 
Coal  consumption   in  large  generating 

stations,  by   A.    S.   L,   Barnes,  585 
Coil    V.    magneto    ignition,    by    E.    G. 

I'ord.  273;    by    "Unsettled,"  ,«2 ; 

by   J.    R.    Parkinson,   410 
Communications      with      aircraft,      bv 

Graham   &    Latham,  102 
Coinp.ir.iti\e  costs    of   steam    and  elee- 

rii,    .hlve.  by   Tom   Hood,  248 
'  I.'iiii'.n.    .A    question    of,    by    th<- 

'^ I  .1  V  ,     Electrical     Contractors' 


\.-,. 


102 


616 


D -preriation,    bv    ".Subscribers."    1.52 

Dust    coal,  bv  •■•  Chile,"  23 

i:eonom>  of  large  steam  turbines,  bv 
A.     H.    Law,    440 

Electrical  Power  Engineers'  Associa. 
tion  and  the  Association  of  British 
Electrical  Engineers,  by  E.  B 
I'ausev,  417,  441 ;  by  G.  C.  Law, 
417,   560 

Electric  power  supply  in  Great  Bri- 
tain, by   F.  W.    Purse,   199 

Electric  propulsion  of  ships,  by  S.  S. 
Cook.  .559;  by  W.  P.  Durtnall, 
586 

Examinations  in  "  Electrical  Instal- 
lation Work,"  by  A.  P.  Lund- 
burg  &  Sons,  129;  by  W,  Ellerd- 
Styles,    152;    by    K,   Warner,    176 

Faults,  by  F.   C.  Raphael.   102 

Foreign  languages  and  trade,  by  H. 
Allcock,    493 


Futi 


of 


all-! 


The,   by  W.  J.   U.  S'owTer,  538 
■man    influence^n    the    Swiss   elec- 
trical   industry,,  by    G.    Wuthrich, 


559 

Heating  long  tubes  electrically,  by 
E.    .Scott    Rivelt,    248 

Illuminating  engineering,  by  S.  O. 
Cook,  33,  81;  by  A.  P.  Trotter, 
55 

Industrial  combination  bv  H.  F 
Smith,  511  ■ 

I.E.E.  and  the  proposed  .A.B.E.E., 
by  R.  C.  Atkinson,  S.  Simpson. 
R.  D.  Spurr.  G.  Morgan,  A.  R. 
Chator  and  P.  Furness,  585;  bv 
T.   Mason,  633 

Joints  on  triple-concentric  to  three- 
core  lead-covered  cables,  by  P. 
H.  Williams,  416;  by  F.  D.  Bal- 
shaw,   410;    by    P.    Wardle,    46-3 

I-abour  and  bulk  supply,  by  Secre- 
tary, Electrical  Trades  '  Union, 
London  Station  Engineers,  .\o.  1 
Branch,   586 

.Meters  on  a  changed  frequency  bv 
''Query,"    33,   82,    110;    by   "  T," 

National    electricity   supply,    by    S.    L. 

Pearce,  301      '  •        ■  • 

News     from      Ruhleben,      by    W.    E 

Swale,    224 
Nomenclature,    by   J.    B.  Clarke,  301 
Office   or 

gineer-in-Charge,'"  22f 

Dpenings  lor  trade  in  Palestine,  by 
.\.    P.    Holloway,  224 

Organisation  ol  electric  supply  offi- 
eials,  by  "  G.,"  200;  by' "Or- 
ganiser," 224;  by  Hon.  Sec, 
Chief  Commercial  Officers'  .Asso- 
ciation (Electrical  Supply  Under- 
takitigs).  248 

Patent  licences  and  European  recon- 
struction,   by   "  Monitor,"  558 

Production  of  ductile  tungsten,  bv 
Speechly,  Mumform  &  Craig,  3S'; 
bv  J.    Gray,    83 

Prof.   Perry's  (?)    Harmonic  Analysis, 
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McNab,   361 
Leeds.    Automatic     telephone    exchange, 

483 


Leg,u.— 
Aldworth  i:  Smith.  155 
A.  E.  G.  Companies  to  be  wound   up. 


441. 


Author   fined,   568 

Haldock,  F.  D..  V.  Citv  of  West- 
minster Council  ,nd  the  Charing 
Cross.  West  End  &  City  Electri- 
city Co.,  Ltd.— Claim  'for  dam- 
ages,   79,  226 

Bennett  v.   Edey,  272 

B.  T.  H.   Co.  V.   Duram.  106.   144.  372 

Cable  detention.  .Alleged  electric.  177, 
■201 

Calderwood  v.  Coniston  Electrolytic 
Copper  Works  and  Douvreleur, 
393- 

Calmont,    King  &   Co.   v.   Brain,   441 

Capital  reduction,  419 

Charge    of    stealing    brass   fittings,   83 

Clones  Light  &  Power  Co.  v.  Com- 
missioners   ol    Valuation,    81 

Colliery    manager   fined,   537 

Cotton  spinning  patent.  Dr.  Fer- 
ranti's.    152,    397 

County  of  London  Electric  .Supply 
Co.  V.  James.  .345 

Dirty    work,    323 

Discipline  at  an  el.'Ctricity  works, 
368 

Electric     fittings     lanJloids'     fixtures. 
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Electric  furnace  patents,   305 

Electrical  engineer   fined,    59,    490 

Electrical   firm  fined,  59 

Engineer  sentenced.  An,  111 

Factor)    Acts  prosecutions,    20,    441 

Farley   and  Others  r.  Truscott,  537 

Forbes  i<.    M.  &   B.    Kinemas,   537 

German  agents  for  ferro-tungsten. 
Sf21 

Great  Eastern  Railway  v.  Postmaster- 
General,    321,    443 

Hammond    Bros.    v.    Ch;.mpness,   201 

Harris    f.   Hinds,  009 

Harrison    -J.    Morris,    249 

Hemming  v.  London  Electric  Rail- 
way Co.,   441 

Hcgan  &  Wardrop  :■.  R.  Offer  and 
Sons,   345 

Hume    II.    Ferranti,    009 

Kensington  &  Knighlsbridge  Electric 
Light  <-'o.  V.  Notting  Hill  Electric 
Lighting   Co.,    10.    79 

Lamp  stealing,    Electric,  110 

Liability  for  tramway  passengers*  lug- 
gage, 143 

Lighting    regulations.    Breach    of,    473 

Littleborough  U.D.C.  v.  N'ictoria  Dve- 
ing,  &c.,  Co.,   155 

Marconi's  Imperial  Wireless  Chain 
Litigation,   249,   271 

Mitchell  V,  Radio-electric  Lamp  Co., 
368 

Osram  Lamp  Litigation,  249,  273, 
441 

Pirtsch's  Electric  Manufacturing  Co., 
321 

Rose   Bros.    v.    Morehen.  368 

Standard  Cable  Manufacturing  Co., 
368 

-Stev^'ns  V.  Telegraph  Construction 
and    Maintenance    Co.,    515 

Sulley    V.    Withers,    177,    273 

Tampering  with  electricity  supply 
wires,    490 

Thomson  &  Son  (Motor  Factors,  Ltd.) 
V.  Tarrant  &  Co.,  226 

Tynemouth  Electric  Traction  Co.,  .Ac- 
tion  against,  59 

Unfenced   machinery,    611 

Use  of  petrol,  567  ' 

Using  current  during  prohibited 
hours,    393 

Was   the  liquidator  liable?,  616 

White  and  Others  ;■.  1  ne  Mayor  and 
Corporation    of    Dover,    41^ 

Whittaker  v.  Accrington  &  District 
Gas  &  Water  Board  and  G. 
Cunlifte    &    Sons,    227 

Why    Brown    transgressed,    495 

Wireless  spark  gap  lor  curing  shell 
shock,   418 

Workman's  false   time  sheet,  249 

Workmen's  compensation,  161,  322, 
419,   536 


Legislation    in   .Austria,    Electricity    sup 

ply,  390 
Libraries,    Commercial,    36 
Liclinowsky's  disclosures,   Prince,  374 
Light   detector   for  the  blind.  A,    184 
Light,    Methods    of    directing    and    con 

centrating,   by   Lieut. -Comdr.    H.   T 

Light,  The  r'ed~09 

Lighting    and    starting    sets    for    moto 

cars.    Electric,    183 
Lighting    material    for    .American     mill 

tary    motor    wagons,    Ignition    and 


Lighting  Notes — 

Abervstwyth.  37,  203.  274 
Accrington,  60.  132,  491 
Aldeburgh,    539 


Alton.  11 
Altrincham.    539 
Ammanford,   274 
.Ardee  (Co.   Louth),  27* 
-Argentina.    444 
Arklow,    516 
Armagh,  318.  430 
Ashton-under-Lyne,    60 
Australia.    11.   60,    107.    132, 
348,   371,   420.   491.   563, 
Auslrii-Hungarv.  467,  612 
Aylesbury.   11,  '302,    349 
Bacup.    107,    156.    323 


274 


11 


Barnes,    60,    203.   395,   611 
Barnslev,    179,    589 
Barrow;    132,    228.   323 
Bath,    179 
Ballev.   516,    563 
Bedford,   37,  156 
Bedworth,    179,    274 
Belfast,    12,    156.    179,    228 

394,  444 
Bcxhill.  421.  466,  611 
Birkenhead,   228,   275 
Birmingham.    37,     83.    179, 

394,   466,   539,    589 
Blackburn,   37.    156,  539 
Blackpool,   37.    83,   179.    203 

444,  539 
Blackrock,    .37 


Bolli 


444 


Bonnvbridge, 

251 

Boolle,    1.57. 

'M 

:t:i4 

Bournemouth 

•w 

Bradford,   37, 

107 

i;s 

372 

Bradford-on-,' 

von 

60 

Braintree,    12 

•25 

.   421 

Bray    {Wickic 

w). 

179 

LlOHTtNG    \orKS — continued. 
Bridlington,  302,  349 
Brierfield,    589 
Brighovise,   302,  466 
Brighton,  203,   228 
Bristol,    372 

Burley-in-W  harfedale,    69 
Burnham    (Somerset),    83 
Burnley,   107,   .")(i3 
Burton-on-Trent,    589 
Bury,   157,    203,    323,   516,    611 
Bury   St.   Edmunds,   394,  491 
Buxton,    179 
Caerphillv.    516 
Callan    (Co.    Kilkenny).    83 
Canada,    132.  2."i2.   :!4'9,    .'.39,  503 
Carlisle.   252 
Carshalton,    7tli^i 
Cavan.    13 
Chelsea,   613 
Cheltenham,   60 
Chile,    539 
China,    302,    4li6 
Clayton,   37,  2."):'    302 
Cleckheaton,  589 
Clyde   District,    37,    :123 
Coatbridge,   .■»39 
Colchester,    180,    .539,    563,    589 
Conlinental.  37    UU,   83,  107.   132,    1.57. 

180,   -228,    252,  275,   323,    349.   372, 

394,   421,    467,    491,    539,    563.    589 

611 
Cork,   275,    467 
Coventry,  203 
Crewe,  590 

Cromer,  60  ( 

CrDmpton,  394 
Dartford,    275,    349 
Darwen,   132,    228,    372,    467 
Denmark.  467,    589 
Derby,   132,  323,  349.  491 
Dewsbury,    372,    590 
Devizes,    180 
Doncaster,   37,   157,  2.52 
Dorking,  13 
Dover,   275 
Dublin,    37,    83,    132     157,    180,     2S8, 

323,   421,   516,   539,   563,  590 
Dudley,    12,    132,    157 
Dulvefton,   37 

Dundalk,   180,  228,  275,   372,   612 
Dundee,  180,  228,  612 
Ealing,   180,  372 
liast    Africa,    467 
East  Ham,  421 
Eastbourne,    1.57 
Ebbw  Vale,   275,  012 
Edinburgh,   132,  275,  421,   491 
Electricity    supply    charges,    612 
Elland,    37,    157,    564 
Erith,  157 
Eton,   564 
Exeter,  132.  2.52 
Falkirk,  203 

Farnworth,    157,  203  ' 

Faversham,    539     5:i0 
Fife,  590 
Fleetwood,  491 
Fochabers,  '  180 

France,  107,   132.  228,  .394.   421.  Oil 
Frinton-on-Sea.    302 
Fuel  economy.  394 
Fulham,  83,   204 
Gainsborough     12,    132 
Galway,  493 
Garforth,    157 
Germany,    132.    275 
Gillingham     (Kent),    37.    275,    323 
Glasgow,  107.  203,  421,   467.  539 
Gloucestershire    Electric    Power    Co.'s 

Bill,    180 
Grantham,   12 
Greaseborough,     180.     324 
Great    Harwood,  612 
Greenock,   12,   372 
Grimsby,   493 

HackneV,   37,    157.    204.    395 
Halifax.    12,    37.    324.    539 
Hammersmith.    60,    157,  252,   445,  539 
Hampstead,    12.    302 
Harrogate,.   60,   4!P2.  590 
Haslingden,    12.  324 
Hebden    Bricl;;.-.    12.    539 
Hereford,  180,   275 
Heston    and    fsleworlh,    516 
High    Wycombe,   12,   108 
Hitchin,  228 
Hornsey,   421 ,   612 
Horsham,   133 
Hove,  180 

Huddersfield.    203,  275,   302     324     49» 
Hull,  12,   157.  302,  349,  492,  612' 
Hurgarv,    372 
Iceland,'  394 
Ilford,    421 

India,   228,    372,    395.   444 
Ipswich,    612 
Irlam.    1.-7 
Islington.  133 

Italy,    107.    1.57.    252.   275,   349 
Keighlev.    516 
Ketteriiig,    467.   590 
Kilmarnock.    180.    421 
King's    Lvnn.    180 
Kingston-on-Thames,    12,   133 
Lambeth,  467,  492 
Lanark,    539 
Lancashire    electrtrily     suppliers     and 

coal,  37 
Lancashire    linking-up    schemes,    349 
Lancaster,    1.33 
Leeds.    12.    37.   444.  612 
Leeds    (near  Oldhaml,  .195 
Leek,   12,   539 
Leith,  252 
Lewes,    60,    .564 
Levton,  12 

l.imavady,  372.   467.   .'.64 
Limerick,    180 
Lincoln,    SM 


Linking-up  schemes,   304 
Liverpool.    133,    157,   228 
Llandudno,    12,    6T3 
London,  12,  37,  60,  83,   133,  157,  180, 

204,   228,   252,   302,   349,   372,   395, 

445,  467,  492,    516,    539,   564,  613 
London  County    Council,  83,   133,   22», 

349,  395,  445,  467 
Londonderry,    158,    180,    228 
l.ourenco    Mar.iu.s,    276 
Lvdnev,    133 
Lye,   276 
Lymington,  444 
Lynton,  445 
Maidenhead,    467 
.Maidstone,    324,   564 
Manchester,    37,    61,    180,     228,     252. 

302,   324,    421.   516 
Mansfield,    324 
Market   Drayton.    61 
Marsden,   37' 
Marylebone,  60,   372 
AMdileton,    37 
Midlothian,    180 
Monastcrevan,   37,   83 
Montrose,   ISO 
Morecambe,    12,    158,    252 
Morpeth ,  372 
.Morley,   ,564 
Morocco,  349 
.Musselburgh,    492 
Mvlholmroyd,    83,    ,395 
Nelson,   37,   421,   467,    492.    613 
N,:«castle-on-Tyne.    61,    158,   372,,    421 
Newcastle-under-Lyme,    349,    372,   445, 

564 
Newport   (I.    of    \V.),  492 
Newport   (.Mon.),    13,    108 
Newquay,  276 

New   Ross  (Co.  Wexford),  564 
New    Zealand,    12,   61,  108,   252.   467 
-\ormanton,    108 
Northampton,    12 
Norway,   372,    467,    539,    563 
Norwich,    12 

Nottingham,  61.    I,i8,   .540,  .564 
Nuneaton,    516,    .VM 
Oakengatcs,    3U3 
Oldham,    252 
Ormskirk,    276,    395 
Oxford,    303 

Pembroke    (Co.    Dublin),    2.52,    395 
Pontypool,   349 
Pontypridd,    613 
Poplar,   613 
Portrush,    61 
Portstewart,  158 
Potteries,   228 
i'ower   Bills,    204,    229,   252,    324,    564, 

613 
Radcliffe,    108 
Ramsgate,  564 
Ralhmines,    445,  540 
Rawdon,   61 

Rawtenstall,   84,   422    492 
Redruth,   324 

Rochdale.    38.   204,  349,    395,   422.    445 
Rotherham,  84,   324,   445 
Runcorn,    180 
Russia,  37,    612 
St.  Annes-on-Sea,   61,   133 
St.  Pancras,  83,  302,  395,  516 
Salford,    38,    61,     133,    158,    229     252 

276.   349,    564 
Selby,    540 
Shanklin,  895 

Sheffield,    38,    158,    253,   372,    467 
Shipley,  564 
Shipston-on-Stour,    229 
Shoredilch,   180 
Shropshire  Pow.r  Co.'s  Bill,  158,  395, 

421 
Silsden,    38 

Skelton   and   Brotton    158 
Slaithwaite,    468,    590 
Sleaford,   590 
Slough,    564 
-South   Africa,  133.    180.  276.    467    492 

516,  540 
South    Crosland,   61 
Southport,    276.    324 
South  Shields.  1.38.  276 
South    Wales,  613 
Southwark,    61,    133,    467 
Spain.    37,     180,    491,     539,    563,    .WO. 

613 
Spenborough,  61,  204    492 
Stafford,    38,  492 
Stalvbridge,    12,  540 
Slainford',   '276,    468 
Stepney,   61,   157,  204,  302 
Stockport,   13 
Stockton-ondTees.    108 
Stoke-on-Trent,    133.   253.   303,   324 
Stoke    Newington,    ISO 
Stourbridge,   564 
Stourport,    61 
Stroud.  84 

Sunderland.    372.    ,564,  590 
Snanage,    303 

Swansea,    38,    61.    253.    395.    445 
Sweden,    1.57,  180.   228,  323,  467,  539, 

590,   613 
Swindon,    468 

Swinton    .ind    Pendlebury,   204 
Tasmania,  108,  133,  2.5.1,  324,  349,  654, 

611 
Tavistock,    445 
Tetburv,   133 

Totlmoiden,    133,    229,    32»,   540 
Tonbridge,    613 
Torquay,    133.    253,  564 
Tottenham.    180 
Turkey.    83.   539 
Twickenham.   395 
Tynemouth.    204 
I'nited   States.    13,    108,    133,   180,  372, 


468 


Urugu 


349 
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Wakeheld,    180,    468 
Wallasey,    133 
Walsall,  61,  590 
Warminster,    62,    180 
Warrington,  590 
Waterford,   62 
Watford,    62,    158 
Wednesbury,   :S49 
Welsh    water    powers,    468 
West    Bromwich,    133 
West   Hartlepool,    62 
Weston-super-,\lare,     38 
Weymouth,   62,    180,  613 
Whitehaven,    276 
Whittlesea, 

Wigan,  84.  1.58,   253,   150,   564 
Willesden,    84,   3.5U 
Wolverhampton,    1.58.    253,  SGt 
Woolwich,    157 

Worcester,    38,   84,   253,   350,   516,   564 
Workington,  253 
Wormil,    158 
Worthing,    158,  565 
Veadon,     38 
Yeovil,    540 
York,  253,  .350 
Yorkshire    Electric    Power   Co.'s    Bill. 

84,   108,    133,    158,    373 
Yorks   (West    Riding),   38,  63 

Lighting    sets     (or     U.S.A.     farm     use, 

Standard     electric,     136 
Lighting    speciJications,    Street,    257 
Lightning,   Attracted    the,   518 
Lightning    conductor    makers,    German, 

538 
Lightning    conductors.    Tubular    earths 

for,    by    K.    Hedges,  411 
Lightning   stroke,   .A,    16^ 
Linking-up.     Dublic     and    district    anti. 

161 
Linking-up     in    California.    208 
Linking-up     in    Germany    and    Austria, 

Linking-up    in     the    United    States,    374 
Linking-up    scheme,    Blackpool,    377 
Linking-up,     South     Wales    and     Mon- 
mouthshire,   543,    562 
Linking-up,    West    of    -Scotland,    16,    47, 
56 


I.HilTDATIONS — 

A.    E.    G.    Co.,  611 

.Armorduct    Manufacturing    Co.,     60 

.Aust.-^jlian    Thermit,    46»i 

.\utomatic    Electric    Block    Signalling 

Co.,  466 
Auxiliary    Electrical   Co.,    107,   491 
Balcke  &  Co.,    156,    178 
Bosch    Magneto   Co.,  322,    515 
Brimsdown     Lamp    Works,    466 
British     Adding     Machine    Co.,    491 
British  Autogenous  Welding  Co.,  1^ 
British    Huhn    Metallic    Packing  Co., 

251 
Brown    &   Co.,    203 
Calmon     Asbestos    &     Rubber    Works, 

420,  466 
Calvert's      Circulation      Fuel      Econo- 

miser.,   371,   466 
Carbonoid,    394 

Climax  Stopper  &  Ebonite,  60 
Edison  .Manufacturing  Co.,  36 
Electric   Lighting  &    Engineering   Co., 

Electric  Utility   Co.,  348 

"  Electrician    '   Printing   4    Publishing 

Co.,  491 
Electricity  Supply  Co.   for  Spain,  371, 

444 
Electrolytic  Alkali  Co.,  444 
Elieson    Electric    Traction    Co..    491 
Galway     &     Salthill    Tramways    Co., 

Grondal  Kjellin  Co..  444 
J.  T.   Pickering    Hoist  &   Engineering 
Co..   611  ^ 

Malta   Tramways  Co.,   515.   589 
.McPhail    &   Simpson,    83 
.Monomeler     .Manufacturing    Co.,    274 

-Morris  &  Lister  (London),  107 
Pintsch's  Electric  .Manufacturing   Co., 

Prentice   Wireless  Train    Control,    420 
Resisto   Electrical    .Manufacturing   Co., 

R.  E.  T.  Construction  Co.,  563 
R»lherham       Electrical       Engineering 

Co..  60.   107,  203.  227 
Rural     Districts     Electrical    Undertak- 
ings.   156 
Scorch    Electrical    Co.,  563 
Southport   Tramways   Co.,    SIS 
Stindard    Cable     Manufacturine     Co 

,148 
Tackley.   W.   C,  &  Co.,  36 
lechnical    Engineering    Co.,     611 
Theerman.    W.    P..   &■   Co.,   SIS 
Turner  &  Burger,  60 
I  nitfd      Carborundum      &       Eleclrite 

Works,    237 
\'aughan     Engineering    Works,     178, 

227 
Watson's  Water    Softeners,  420 


I.ochaber    Wate-    Power    Hill,    42:) 
LcMTomotives     New     electric     passenger, 

597 
IxK:omotives,    Notes  on    electric,   291 
London     &     North      Western       Railway 

electric   parcel    van,  600 
London   County   Council   employes,  207 
Long-span  construction.  Overcoming   the 

difficulties  of,   566 
Lubricating    ring,    .A     curious    case     of 

wear  by  a,  by  L.  Harding,  148 
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Mnnnesium    in    the    U.S.A.,  376 
M.i^netic    clutch,    A    coiistanl-torqu 


strial.    568 
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Batte 


Magneto    igni 

::.    3E) 
Magnelo    indu.    ... 
Magneto    manufacture    in    Sweden,    341 
Magneto*.     Ignition,    227 
Manchester    Electricity    Works    and    the 

12-1    per    cent,     bonus.     351 
Manchester    meeting    of     the     l.M.E.A  , 

208.    ")18,    602 
Manganese    dioxide.    183 
Magneto    industry.   The    British,    580 
Manufacture.   .The   promulgation   of    im- 

Drovtments  in  design  and.  bv  "  Im- 


340 

Manufacturers,  ^'^    British 
"  Imperial,"  508 

and     pre-\v 


il    for,   by 

contracts, 

inuiacturers  in  Australia.  British, 
433,455  ,     ,^. 

nufacturers.  National  Union  of,  1.% 
nufacturers  prepare  for  the  recon- 
struction   period,    433 


the     Sta 


473 


Metal  Industry  Act,  The  Non-ferrous, 
255,   538,    587 

Meter  repairers  in  Glasgow  Corporation 
electricity  department.  Disabled  sol- 
diers  as,  bv   C.  W.   Marshall.   429, 

Meter,    The   selection    of   an    electricity. 


bv   "G.    G.    N., 


D.C.. 


Meter's.    Temperature     effects     i 

by    G.    W.   Stubbings,    195 
Metric   system    in    the   U..S.A..   464 
M.  trio  system  of  weights  and  measures. 
Great   Britain's    interest    in    the,    by 
H.    Allcock.    196 
Metric    system.    The.  397.    410.    448.   471 
Metric    system.    Using  '  tlie^   161 
.MetropoHl 


Me 


519 


111 


Conditi 

Midland     Railway    electrics,    141 

Mineral  output  of  Great  Britain,  Notes 
on  the,  300 

Mines  The  use  of  electricitv  and  elec- 
trical accidents  in,  333 

Mobilisation  and  demobilisation.  Pro- 
blems  of,    313 

Molvbdenite    in    Ontario,    261 

.Moiimouthshire.  Linking  up  South, 
Wales  and.    562 

Morocco.  Patents  in,  l.'iG 

Motor,    \   new    type  of   enclosed,   31 

Motor-bicycle,     A      Norwegian     electric. 


510 


Mo 


Stan 


Elecric  lighting  and  engin' 
;  sets   for.   183 
.Motor   shafts.    Standardisation    of.    4.)4 
.Motor     wagons,    Ignition     and    lighting 

material    for   .\meric-m.   371 
Molormen.     Medals    for,    88 
Motors.    A    new    fuel    for,   256 
.Motors   in    Germany,    Electric,   26 
Municipi.    Electrical    Association.    Inrnr- 


Ann 


) 

<y.w  Companies — coiithtucd. 
Basche,  Sadler   &   Co..  90 
Basford    Engineermg   Co.,    ■ 
Batteries,  474 
Berry's   Electric,   18 
Blackball    Engineering    Co., 
Uoving   Engineering    Works 
Hrimirglon    Electric   Supply 
Bristol    Institute    of    Electn 


by   S.   J.    Wa 

son,     621;     Discussion      on     electr 

power   supply.   622 
Municipal     Electrical     .Association    mee 

infi.    The    Incorporated,   602 
Municipal    Electrical   .Association,    Inco 

porated — Manchester     meeting.     20 

518,   602 
Munition    workers'    bonuses,    89 
Munition    workers'    health,    496 


N.-VnONAL    electricity    scheme.  Coal 
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torv    of    Members.    36 
Conlinuous-current    Motors     and    Con- 
trol    Apparatus,    by     W.     P.     May- 
Decimal'  Money     Tables,     by     A.      M. 

P.wlev,    491 
Diclionarv     of    Aircrad.     by      W.     K. 

Domniell,    444 
Electrical      Engineers'      Di.nv,      I91K. 

The,    :i«i 
Electrical      Equipment,      hv      II.      W. 

Brown,   209 
I'Mements    of    Electrical      l^ngineering. 

bv   W.    S.    Franklin,   120 
Engineers'     Ye.ir     Book    (or    1918,    bv 

H.    R.   Kemp.-,   420 
(Hover's     \ade      Mecum,      bv      W.      T. 

Glover    &    Co.,    2'.>7 
Industrial    Engineering:    Present    Posi- 
tion   and     Post-war     Outlook,    bv 

K.    W.    I.anchesler,    444 
M.ichine   Shop    Electricilv.   H.ind   Hook 

of,    bv   C.    E.    Clewell.    191 
Manual    of     Reinforced     Concrete.    h\ 

C.    F.    March.    191 
.Mechanical    Handling    ol    Material,    bv 

G.    F.   Zimmer.  300 
.Nlelric     Weights    and     Measures     and 

British      Equivalents,     by      A.      J. 
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.Miniature    Electric    Light,    by    B.    E. 

Jones,  119 
Power    Wiring    Diagrams,    by    A.   T. 

Dover,  210 
Prnclical   Eleclric   Illumination,  bv  T. 

Clod,    379 


Standardisation,    Switchgear,    by    C.    C. 

Garrard,   197,    237,    335 
Standards   in    Australia,    Electrical,    149   , 
Starters     and      controllers.      Resistances    ■ 

for,    by    "X,"    100 
Starting    sets    for    motor    cars.     Electric 

lighting    and    engine.    183  : 

Steam   condensation,  by  A.  Arnold,  347 
Steam    pressures.  The    value  of  higher,  ,i 

567  ■' 

Steam   with    electrical    energy.  General-  ' 

ing,   137 
Slecl  on    the   R.md,    Eleclric,  440  1 

Steel    transmissions    in   the    Stales,    268 
Steel,    Electric.    39 

Steel,     Electrolytic    pickling    of,    104  , 

Steel   in    New    Zealand,   Electric,  54         i 
Steel   works,  A  35-ton   wagon  hoist  lor, 

363  ; 

Steel    works    electrification.    A,   603  j 

Stepney    boiler    contract,  305  j 

Straits    Settlements,   Trade   statistics   of,  1 

*''  1 

Sub-station  for  serving  emergency^ 
loads.     Portable,    480  j 

Sulphuric  acid  and  fertiliser  trades,  , 
The,  256  J 

Summer    time,    184  ' 

Super-power    station.     Proposed,    306 

Supply  systems.  Some  transient  phe- . 
nomena  in  electrical,  by  Prof.  E.I, 
\V.    Marchant,    525  ' 

Supply   works   in   invaded   districts,   315  \ 

Sweden,     60.     178,    394  j 

Sweden — and  England,  Protection  in,; 
323  .. 

Sweden,  Copper  for  electric  wire  in,*j 
305  :< 

Sweden,    Electrical    development  in,  155j 

Sweden,   Electro-iii.  tallurgy     in,    471        ■'. 

Sweden,    Magneto    manufacture    in,    341J 

Swiss  electrical  industrv,  German  in- 
fluence   in    the.    99    '  ., 

Switchboards,  Instruments  for  central-, 
station,    by   G.    W.    Stubbings.   573  ] 

•Switchgear  standardisation,  by  C.  C' 
Garrard,    19",    237,   335  " 

Switching  examinations.  Electric  light,. 
16,    65,    375  ■. 

Switzerland,  German  penetration  in,' 
147 

Synchronising  station,  .An  automatic- 
ally operated,   279  "  i 

Syndication    in    the    brass    industry,    634^ 


CAFETY    First,    207 

Safety   first   and   illuminalion,    398 

Safety  first  in  industrial  worif,  262, 
495.    520,    592 

Safety    lamps,    Miners',   274 

S.imijles    of    foreign    manufactures,     231 

Sapdbcrg  treatment  of  tramway  rails. 
The,   316 

Scandinavia,  Electrification  progress  in, 
463 

Science    and    education,    374 

.Science   .Museum,   Re-opening  of    the,  16 

Science,    The   neglect    of,   255 

Scientific    Congress,    448 

Scientific  Products  Exhibition  British, 
424.   543 

Scotland,    Electric  power  supply    in,  397 

Scotland,    Linking-up   in,    IB.   47,   56 

Scotiish  Municipal  Electrical  Associa- 
tion,  89,   374 

S.abrook,  Mr.  A.  H.,  Valedictory 
dinner   to,  452 

Selenium  cell   as  a    burglar   alarm.  The. 


t    for    ade 


industry. 


Ship    proposal,    Novil    electric,    135 
Ship     propulsion     by      the      Ljungstrom 

turbine.     Electric,    457 
Shipboard.   The  application  of  electricity 

to  various    auxiliaries   on,    bv    H.    L. 

Hibbard,   22 
Ships,    The   eleclric    propulsion    of.    435, 

455 
Ships.   Electric    welding    in   the   building 

of,  472  . 

Sljoemaking,     Electrical,     bv     G.     Basil 

Harham,    219 


■^31 


ft'ards 


engii 


ring 


.rks. 


TAR-OIL  in  Diesel  engines.  Two 
essential  conditions  for  burning,; 
bv    P.  H.  Smith,   575  i 

Tar    oil,    Diesel    engines    and,    280,   4771 
Tar   oils,    136,   280  I 

Tariffs     on     electrical      gixids,     Foreign- 

and   Colonial,    96,    384,   432,   5'28 
Tasmania,     Electrolytic     production     at- 

zinc    in,    64 
Tasmania,    Water-power    in.    328 
Telegraph    and    telephone    lines,    Induc-I 
live    interfer.nce    with.    280  ' 


Telkcr.m'h  Notes — 
ISolivia,  350 
Brazil.    517 
Broken    insulators.    62,    591 


Chii 


109 


Siam.   Trade    statistics    ol,    370 
Siberia,   Electrical    trade  with.    39 
Siemens    Bros.     &     Co.,    Reconslitution, 

Ifi,  88,    447 
Signalling     and     ronlrol     on     railways. 

Electric,    bv    C.    M.    Jacobs,  69,  7K, 

a59.    503     ' 
Sound-range  telephones,  617 
Sounders   on    firm    alarm   circuits,   A.c 

558 
South    .Africa,     Electrical     supplies    lor, 

131,  .589       . 
Soulh   .Africa,    Electrochemislry    in,    2K 
Smilh    African    mines,   .->3S 
Siiuih    Wales,    Linking-up   in,  .543.  ."i62 
Spain,   420 

Niain,    Babco,:k   &   Wilcox   in.  '257 
Spain,    B:,itery  -inanularture    in,   420 
Sp..in.    Notes    from,    40.    137,    164,    491, 

fil5 
Spiin,      The      need      for      hvdio-eleclrir 

development    in,   533 
Sp.  ed    of    receiving   a    tekgr,ipliic    mes\ 

sage      through      submarine      rabies. 

Computing  the,  bv  J.    Rvmer  Jones, 

556 
Standardisation,    495 
Standardisation,        Afler-lhe-nar       trade 

and.     160 
Stand.ardisation    of  motor    shafts,   454 
Standardisation     of     tramwav    overhead 

const,  uciioii,  14 


Decoding    telegr.ims,    469 

Delivery    of    telegr.ims.    423,    517 

Denmark,   13 

Dutch    cables.    1.59 

Dutch    wireless.   254,   4.93 

France,   109,   254 

Germany,    325,   446 

Great    ^'estern    Railway,   62 

High-speed    wireless,    614 

Illicit   wireless,    23Cl    , 

Imperial    wireless     system,    591 

India,    134 

halv,  109 

Jap.an,    13,   354 

Liig    in   wireless    time   signals.   303 

Long-range    wirete^s,    84 

M.xico.   517 

.Molor-cvcli;    wireless.    82 

New    telegraphic    primer,    350 

Night    telegrams,    305 

Norway,    351 

Pacific'  cable.     The,    13 

Peru,    109,   •2.54 

Rumania,  493 


Rus 


230 


Society  do  Radi.>- I'el.^graphie,  350 

Soulh    America.    42;) 

-Spain.    '277,  447  . 

Sweden,   351,    493 

Telegraphs     and    telephones     in    1917, 

134,    373 
llni^ed   States,    84,   109,   423,    541,    614 
Wireless     equipineni      ol     subinariitt.> 

205 
Wireless    operators'   demand,    85,   493 

517 
Wireless    telegraphy,    230 


Tclephor 
483 


change,     la-eds    automatic 


Telephony  exchange  tr.insfers  and  theii 
organisation,  bv  F.  G.  C.  Bal.l 
win,    172 

T.  lephone  lines,  Inductivt-  inlcrferenci 
with    telegraph    and,   280 
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Egypt.    134 
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446 


Guernsey,   305 

Halifax,    205 

Hull    lelephoncs.    614 

India,    134 

Japan,  469 

Leeds   telephone   service,   41.   159.  277, 

469 
London   Telephone  Directory.   134 
Motor    cycles     in     telephone    service. 

South    Africa,   303,    469,    541 

Spain,    as,    517 

Telephones   in    1917,    Telegraphs    and. 

131,    373 
United    Sates,    351,    423 
Uruguay,  159 
Wireless    telephony.   134 


Telephones,    Sound    range,    617 
Temperature     coefficient     of     pure     an- 
nealed  copper,   The  standard    resist- 
ance  and,   by    H.   Savage,    486 
Temperature   effects   in    D.c.    meters,    by 

G.    W.    Stubbings,   195 
Temperatures    in    large    a.c.    generators. 

Operating,    488 
Terminals    for     split    conductor     cables. 

Joint   boxes  and.   3.   65 
Terrestrial    magnetism,    568 
Test    upon     rubber    gloves.      High-pres- 
sure,   305 
Testing    earth     resistance,    .Method     of. 

398 
Tests,    Dielectric,    356 
Thermo-couples,  Calorised    iron   for,    184 
Time  signals   between    the   Eiffel   Tower 

and     Switzerland,    185 
Time    signals.    Electric,    111 
Tin    and  Tungsten    Research   Board.   231 
Tin.    Electrolytic    recovery    of.    470,    617 
Toulouse,    The    University    of,   542 
Track    construction     methods    employed 

in    street    widening,    472 
Trade    Advisory     Committee,     Overseas, 

393 
Trade  after    the   war.  Overseas,  by    A. 

Stewart,    3.% 
Trade    and    industrial    banks.    After-war 

electrical,    273 
Trade    associations,   601 
Trade.  .Australian    electrical,   465 
Trade     Boards     Bill,     The     Employers' 

Parliamentary  Council  and  the,  542  . 
Trade    combinations.   Export,    483 
Trade    Commissioners,    Our,    74 
Trade    expansion     scheme.    Export,    531 
Trade,    Foreign,    63,  182.  278,   398,    495. 

591 
Trade.   Foreign   languages   and.   458 
Trade    in    China.    Competition    in    elec- 
trical  trade    in,    610 
Trade   marks.   Patents  and,   182,   305 
Trade    mission,    A    Government,    136 
Trade  of  the  future.  Overseas,  218.  257 
Trade   organisation    development,    351 
Trade,   Our   policy    on   overseas,    387 
Trade,    Overseas    engineering.     385 
Trade    policv,     Balfour    report    on    post- 
war.  387.   409 
Trade  J^elations.     Anglo-Italian,    131 
Trade    representation    abroad.    538 
Trade   statistics   of    Brazil,    490 
Trade   statistics    of    Siam,  370 
Trade    statistics    of    the    Straits    Settle- 
ments,   47- 
Trade,   The   enemy    in,  506 
Trade.     The      Institution     of     Electrical 

Engineers    and    foreign.    338 
Tr.ide    Union.    An    enlightened     110 
Trade    with    Siberia.    Electrical.    39 
Trades    after    the    War,    The     electrical 
— Report      of       the       Departmental 
Committee,   576.    581.    606 
Trades    after    the     war.    The    engineer- 
ing,   593 
Trades       Benevolent       Institution,      The 

Electrical — Annual    meeting.    455 
Trades.    Whitley    Committees    for    less 

organised,    266 
IVading     with     the     Enemy— Report     of 
the      Board     of    Trade    Committee, 
512 
Training    disabled    men.    135.    424     471. 

566.    593 
Training    of    engineer    officers,    481 
Tramcar   conductress   complimented,  255 

Tramway    crane,    543 
Tramway    managers   and    electrical    en- 
gineers.   Salaries   of,   377 
Tramway     Managers.    Metropolitan    As- 
sociation   of,    110,   397 


rtiAMWAY     N'OTES — 

-Accrington,    253.    276 

Argentina,    13    62 

Ash  ton.    38,    133.  395 

.•Vudenshaw,    350 

Australia,    13,    62,    325.    350.    168 

Air.    373 

Bith.    540 

Belfast.    134.    229,    445.    468.    492 

Binglev.   613 

Birmingham.  38.  253.  276.  :103.  324. 
373,     422,    540.    613 

Blackburn.  13,  84.  134.  158.  303.  350. 
445.    540 

Blackpool.  205.  324.  445.  492.  540 

Board  of  Trade  Tramwav  Confer- 
ences.   204.    229.    565 

Bolton.  22S,  253,  324,  422,  492,  540. 
565 

Bootle.    253 

Bournemouth.  445 

Bradford,  13,  134,  l.^iS.  181.  276.  303. 
350.    373.    395.  445,    408,  540    .590 

Brighton,    590 


iKAMw.w    Noils— coiiliriuiJ. 
Bristol,    422 

Burnley,    62,    373,    395,    422,    466 
Burton-on-Trent,     516 
Bury,   205.    395 
Canada,    445,    516,    540.    590 
Cardiff,    423.    445.    613 
Carlisle,    35U 
Colne,    134,   334 
folwick,    108 

i:onlinental,    6~2.    134.    253,    468.    492 
Cork,  334,    432 
Croydon,    158,    517 
Darlington,    253,     324.    565 
Uarwen,    239,    324,    468 
Denmark,   468 
Doncaster,    303.    334,    396 


Do 


590 


Dronfield,  63 

Dublin,   277,    324,    423,   445      • 

Edinburgh,     158,    229,    303,    492.     613 

Elland,    517 

Fuel   economy,  396.    517 

Galway,    445,    613 

Germany,    468 

Glasgow,     181,     205,     253,    324,     396, 

517,    541,    613 
Gloucester,  325 
Halifax,    13.   38,    84.    158.    229.    325. 

350,  373.    396,   422.    44."..   511,  565 
Harrogate,    181 
Hebden    Bridge,    108 
Heywood,    422 
Higher   fares  on    tramways,    277,   373, 

422.   614 
Huddersfield.    396,    445,    492,  511 
Hull,  229,  253 
Hyde,  445 
11  ford,    492 
Japan,    468 

Keighlev,    62.     84.    1U8 
Ketteriiig,    468 
Kilmarnock,    442 
Lancaster,    134,    373 
Lancashire    and    Cheshire    and     N.W. 

Tramwavs,    13,   62.    416 
Leeds,  13.   62.  84,  134.  159,  205,  277, 

303,   335,  350,   396.   422    446,  492, 

541 
Leicester,    446,    565 
Ley  ton,    422 
Liverpool.     84,    134.     158,    205,     253, 

422,   468    541,  565 
Llandudno,   205 
London,   62,    84,   108,    134,   350,    373. 

396,    422,  446.    468.   492.    517,   541, 

590,    613 
London   County  Council,   84,  108,   134. 

350,   446,    468.    517,   541,    590,  614 
Londonderry.    46S 
Longridge,     469 
Lowestoft,   396 
Manchester,    159.    253,    373.    422.    469, 

565,    599 
Mansfield.    13 
Mexico,    493 
Middlesbrough,    181_ 
Morecambe,    62,    205,    373 
Morley,    446 
Nelson,    422,    469,    492 
New   Zealand,    591 
Northampton,    422 
Norwich.    134 
Nottingham.    303 

Oldham,  38     159.  253,   325,  350,   446, 
-     565 
Otiev,    591 
Padiham,    493 
Parcels    sen,ice,    303 
Plymouth,    253 
Potteries,    541 
PontvrSridd.    108 
rr.-ston.    422,     493.    541 
Ramsbottom,     4B5 
Rawenstall.    205,     325 
Rothdale,     159     181.    205.    350.    396 
Rotherham,    446,    565 

S;,lford',   303,   446 

Scarborough,   614 

Sheffield,  565 

South    Africa.    373,   541 

South    Shields.    159 

Southend-on-Sea,     62.    422.    517 

Southport,     84,    181,     205,     229,    253, 
3a2,   373 

Spain,    134 

Spen    Valley.    325 

Stalvbridge,    109 

Stolie-on-Trent,    229.     416 

Sunderland,    134,    469 

Swansea,  62.    565 

Threatened    tramway   strike.    239,   254 

Traffic    reductions,    373 
Irivers,    303 
mway   and    vehicle   workers'  con- 
ference,  614 
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Tr?nsformers.     Aluminium     in,    293 
Transformers,     Large    single-phase,    473 
Transient   phenomena  in   electrical   sup- 
ply systems.    Some,    by   Prof.  E.   W. 
Marchant,    535 
Triple<oncentric      to      three-core       lead- 
covered    cable,     Joints    on,     by     P. 
Wardle,  389 
Truck     Bervice     in     Chicago,     Electric, 

263 
T'rucks,    Electric    industrial,   40 
Tubular     earths    lor    lightning    conduc- 
tors,   by    K.    Hedges,  411 
Tungsten    and    molybdenum    wires.    131 
Tungsten         I.imps,         "  Overshooting  " 

with,  480 
Tungsten     Research    Board,     Tin     and, 

331 
Turbine,    A    large    high-speed     Francis, 

358 
Turbine    blades.    Corrosion    of,    376 
Turbine    contract    for    Glasgow,    Dick, 

Kerr,   274 
Turbine.     Electric    ship    propulsion     by 

th-i     Ljungstrom.    459 
Turbine,   The   world's  largest,    471 
Turbine    wrecked,     A     3S,000-KW.,     326, 

341 
Turbines,    Large    steam,    388 
Ti;rbines,     Observing      blade     clearance 

in,    440 
Turbo-alternator     rotor.     The     mechani- 
cal   design   and   specification   of   the, 
by    S.    F.    Barclay,   295.    319,    357 
Turbo-alternators,    Maintenance    of,    494 
Turbo-generator,  A    75,000  H.p..    518 


393 


any. 


UNDER-production,     Overwork     and, 
483 
"  Union  "     Eleetric     Co.     of    Australia. 

420 
Unipolar    induction.    351 
United   States   Engineering    Council,  390 
United    States,    I.inking-up    in    the,    374 
United    States,    Magnesium    in    the.   376 
United      States       ordnance      base      in 

France,,    308 
Ur.ited    States     Price    of   aluminium    in 

the,    227 
United    States,   The    electrical    industry 

in    the,  261 
United    States,    The    metric    system    in 

the,    464 
United    States,   The    year's    progress  in 

the,    239 
United     States,    Water    power     in    the. 

184 


VALUEyof  "  G."  in  engineering  and 
physical     work,     494 
Van,    London   and    North-Western    Rail- 
way   electric    parcel,  tJOO 
Vehicle    attachment.    An    electric,    543 
Vehicle   Committee,   The    work    of    the 

Electric,   270,   518 
Vehicle    costs.    Municipal    electric,    137 
Vehicle   progress.  Electric.   328,    613 
Vehicles,    Long-lived    electric,   110 
Vehicles,     "  Sell-delivery  "     of     electric, 

593 
Vickers  Ltd.,  The  peace  time  activi- 
ties of,  424 
\olunteer  notes,  16,  39,  63,  87,  Ul, 
137,  160,  182,  206,  231,  355,  278. 
304.  326,  352,  376,  399,  425,  447, 
470,    494,   518,  543.   566.  593,  615 


w 


AGES,    .Wjustmenl    of,    213 


5C5,  614 
Tramwav    wages.   13.    68 
I  nited   States,   446 
Walthamstow,    229.    .565 
Warrington,    469.    541 
West    Ham,  109 
Whitby   and    Monksealon,   433 
Wigan,    38,   250,   591 
York,    159,   565 
Yorkshire    (West     Riding).    109.    396 


Tramway  rails.  The  Sandberg  treat- 
ment   of.   316 

Tramwav  requirements.  London  Countv 
Council,    308 

Tramwav  workers  and  industri.Tl  coun- 
cils,'536 

Tramwavs  Commilt.e.  The  Bo.ird  of 
Trade,    122,    162,    184,    209 

Transformer  analogy,  A  nov^l.  hv 
r.   W.    Marshall.  27 


Wages    awards,    356,    278 

Wages.    Dublin    electricians',   336 

\\'ages.    Engineering.    616 

Wages    in    the  gas    industries.    207 

Wages   of   central    station    employes.    14 

\\'ages    of  electrical    employes,    63 

Wagon    hoist   for   steel   works,  A  35-ton, 

363,    404 
\\'.ir    allowances    to     municipal      "  Old 

Bones,"  374 
\\.ir    Bonds   Week,  Business  Men's,  161 


War    Items— 

After -meeting    refreshments,    ;W3 
.\fter-war    .Appointments    Departntenl. 

514 
.Miens   and    national    service,   154 
American    Bosch   Co.,   489 
.American   war   notes.    587 
.\ppointiT\cnt     Board     for    demobilised 

professional    men.   489 
.Askwith    award     and     uncertified    un- 
dertakings,   537 
.Australian       electrical       trade.       War 

effects  on, 
Birmingham,   Tank    Week    at,  35 
Blackburn   electricity  'staff's   war  sav- 
ings, 563" 
■  Bolting    the   door  against   Bosch,  587. 
609 
Bombs    to    Switzerland,    514 
Building    alter   the   war,   537 
Canadian    lighting   economies.  130 
Canadian   war   measures,   154 
China.    Exports   to,  35     86,   154,    177, 

249,   301,   369,    393,  514 
Coal    shortage    in    Germany,    86,    273 
Coal    shortage    in    Prague.    86 
Control   after,  the  war,  587 
Control    of    imports    and    e.\porls.    53 


Danish   industries    at    a    standstill,    86 
Defence   of    the   Realm    Tramway   Re- 
■  -      gulation,  489 
Demobilisation     plans     for     munition 

workers,    419 
Discharged    soldiers    as    tram   driverSi 

201,  369 
Electric   lamp   glass  control  :    Revised 

order,  443 
Electric    supply    and    the    Red    Cross, 

443 
Electric    supply    staffs    and      national 
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In  out  issue  of  December  21st  w€  published,  and 
briefly  commented  on,  a  summary  of  the  recom- 
mendations of  the  Coal  Conservation  Sub-Commit- 
tee, which  we  described  as  of  the  first  importance 
to  the  electricity  supply  industry.  That  impression 
is  amply  confirmed  by  a  perusal  of  the  complete 
report,*  which  was  issued  last  week.  Indeed,  the 
matter  is  of  such  moment  that  we  strongly  urge 
every  interested  reader  to  procure  a  copy  and  study 
il  for  himself;  as  Lord  Haldane  remarks  in  a  cover- 
ing note  to  the  Prime  Minister.  "  it  is  scarcely  pos- 
sible to  exaggerate  tlie  national  importance  of  the 
problem  of  a  technically  sound  system  of  electrical 
supply,"  and  "  it  is  a  matter  of  grave  national  im- 
portance that  action  should  be  taken  without  delay." 
While  the  Report  is  too  lengthy  for  reproduction  in 
our  limited  space  in  cxtciiso,  we  are  printing  else- 
where in  this  issue  a  fairly  full  abstract  of  its  con- 
tents, from  which  it  will  be  seen  that  the,  Sub-Com- 
mittee has  treated  the  subject  on  the  very  broadest 
lines,  regarding  the  problem  in  the  first  place  from 
the  point  of  view  of  an  ideal  organisation,  and  after- 
wards considering  the  existing  situation  and  the 
manner  in  which  it  should  be  dealt  with  in  order 
to  bring  about  an  ultimate  approximation  to  that 
ideal. 

To  put  the  matter  in  a  few  words,  the  proposition 
is  to  replace  the  parochial  system  of  innumerable 
independent  electricity  supply  undertakings  by  an 
entirely  new  organisation  of  national  character  and 
gigantic  dimensions,  supervised  and  controlled  by 
a  supreme  Board  of  Electricity  Commissioners,  and 
sub-divided  into  some  16  districts,  in  each  of  which 
the  generation  and  primary  distribution  of  electrica? 
energy  will  be  entrtisted  to  a   single  authority. 

One  cannot  but  admire  the  courage  as  well  as  the 
ability  of  the  Sub-Committee  which  has  created  this 
colossal  scheme.  It  proposes  to  reverse  at  one. 
stroke  the  policy  w'hich  has  held  sway  for  30  years: 
to  strike  off  the  chains  of  "  municipal  boundaries  " 
which,  more  perhaps  than  any  other  factor,  have 
hampered  the  development  of  the  electrical  industry 
--and  therefore  almost  every  manufacturing  indus- 
try—  in  this  countrv-;  to  neutralise  the  handicap  of 
deficiency  in  water-power  by  the  efficient  and  econo- 
mical use  of  coal,  facilitating  the  establishment 
of  new  industries  in  this  country;  and  bv  enabling 
the  output  of  manufactured  products  to  be  doubled 
and  trebled,  with  the  aid  of  electrically-driven, 
machinery,  to  solve  those  weighty  problems  which 
at  present  occupy  the  minds  of  employers  anfi 
workmen  who  look  ahead  to  the  after-war  condi- 
tions. These  are  all  admirable  aims.  To  what  ex- 
tent can  they  be  realised  ? 

That  the  municipalities  will  regard  the  report  as 
constituting  a  direct  attack  upon  their  cherished 
preserves  can  hardly  be  doubted,  and  it  is  to  be 
regretted  that  it  has  been  so  phrased  as  to  afford 
some  justification  for  that  inference.  Lord  Hal- 
dane himself,  the  chairman  of  the  Coal  Conserva- 
tion Sub-Committee,  clearly  perceives  this  fact,  and 
by  way  of  anticipation  remarks  that  it  should  "  be 
kept  clearlv  in  mind  that  whatever  conflict  there 
mav  be  between  the  interests  of  the  local  electrical 
authorities  which  exist  at  present  and  the  interests 

• "  Int«riiii  Report  on  Electric  Power  Supply  in  Great 
Britain."    Cd.  8,880.    Price  3d.  net. 
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of  a  comprehensive  scheme,  there  is  no  conflict  in 
this  matter  between  the  interests  of  the  local  coni- 
immity  and  those  of  the  nation  as  a  whole  ";  he  adds 
that  the  Sub-Committee  thinks  it  "  should  not  be 
further  hampered  by  the  mistaken  policy  of  the 
past,"  thoui;h  the  necessity  of  payiny-  fair  compen- 
sation for  existing  rights  and  providing  for  the 
liquidation  of  debt  is  admitted.  We  gather  from 
the  numerous  reports  which  we  have  received  as  to 
the  comniients  of  numicipal  representative^,  in  the 
Provinces  that  they  have  already  taken  up  an  atti- 
tude of  hostility  towards  the  scheme.  As  we  indi- 
cated in  our  previous  remarks  on  this  subject,  the 
Sub-Committee  shows  a  distinct  leaning  towards 
private  entei-prise,  to  which  it  attributes  initiative 
-and  resource,  freedom  of  range,  and  keenness. 
qualities  "  conducive  to  the  fullest  measure  of  suc- 
cess." We  also  pointed  out  that  in  some  areas  a 
demand  would  undoubtedly  be  set  up  for  some  form 
of  municipal  control. 

The  country  is  therefore  faced  with  the  facts  that 
the  national  interests  imperatively  require  the  adop- 
tion of  some  such  scheme  as  that  put  forward  in 
this  report;  that  the  support  of  the  local  authori- 
ties for  the  scheme  is  es.sential  to  its  accomplish- 
ment; and  that,  according  to  present  indications, 
that  support  will  be  withheld.  Is  there  anv  wav 
out   of  this  apparent  impasse  ? 

It  is  true  that  under  the  stress  of  war  conditions, 
all  of  us,  burgesses  and  councillors  alike,  have  learnt 
to  subordinate  our  individual  aspirations  to  the 
national  needs,  and  to  accept  the  arbitrary  "deci- 
sions of  the  duly  constituted  authorities  with  more 
or  less  docility;  but  little  can  be  done  towards  carry- 
ing the  scheme  into  effect  while  the  war  endures, 
no  matter  how  urgent  it  may  be,  and  therefore  its 
fruition  must  be  deferred  till  peace  returns.  In 
these  circumstances,  the  powerful  influence  of  the 
local  governing  bodies  will  again  assert  itself,  and 
no  elected  Government  can  over-ride  their  opposi- 
tion rough-shod.  Hence,  to  our  mind,  it  is  a  prime 
essential  to  convince  them  of  the  absolute  necessitv 
of  a  complete  departure  from  our  present  policv.  as 
all  electrical  engineers  are  already  convinced  on 
technical  grounds,  and  no  tinie  should  be  lost  in 
proving  to  them  beyond  all  doubt  that  the  national 
interests  can  be  served  in  no  other  way,  that  their 
local  interests  will  not  suffer,  and  that  they  vvil' 
still  remain  for  the  most  part  masters  in  their  own 
houses.  They  must  part  with  the  functions  of 
generation  and  primary  distribution,  but  from  the 
sub-station  to  the  consumer  they  should  retain  both 
ownership  and  control,  and  to  this  policv  the  Sub- 
Committee   offers  little  objection. 

The  question  of  the  constitution  of  the  District 
Electricity  Supply  Authority,  however,  will  remain 
to  be  disposed  of,  and  we  foresee  that  the  munici- 
palities, in  spite  of  the  satisfactory  experience  of 
Tyneside,  will  never  consent  to-  the  installation  of 
a  private  company  in  this  capacity,  no  matter  what 
safeguards  and  systems  of  financial  control  may  be 
put  forward  in  niitigation  of  the  offence.  In  short. 
no  organisation  that  pays  dividends  under  any  cir- 
cumstances need  be  considered.  To  meet  the  views 
of  the  municipalities  and  remove  their  objections, 
some  form  of  public  control  is  indispensable.  For- 
tunately we  have,  in  the  Hydro-electric  Commission 
of  Ontario,  a  striking  example  of  such  a  system  of 
control,  ^yhich  has  achieved  a  remarkable  degree  of 
success,  and  has  shown  that  it  possesses  in  large 
measure  those  administrative  qualities  which  the 
Sub-Committee  specifies  as  indispensable.  Under 
the  rules  of  the  Commission,  the  municipalities 
of  Western  Ontario  enjoy  preciselv  those  advan- 
tages which  it  is  the  object  of  the  Sub-Commit- 
tee to  secure  for  this  country  (though  the  source  of 
energy  happens  to  be  water  instead  of  coal),  with 
the  result  that  Toronto,  for  instance,  is  par  excel- 
lence an  electrical  city.  This  is,  we  believe,  the 
line  of  least    resistance,    as  well   as   the  line  which 


conforms  most  closely  to  the  trend  of  present-dav 
ideas,  v\hicli  cannot  be  ignored.  hVanklv.  for  our 
own  part,  we  should  prefer  a  company  under  statu- 
tory control,  such  as  that  which  was  in  course  of 
evolution  for  London,  with  the  concurrence  of  the 
L.C.C.,  when  war  broke  out;  but  we  foresee  so 
many  and  great  obstacles  to  the  adoption  of  this 
principle  in  the  Provinces,  that  we  believe  it  wiser 
to  adopt  the  second-best  plan  on  the  score  of  ex- 
pediency. 

Here  we  must  leave  the  subject  for  the  present, 
but  we  may  direct  attention  to  the  views  of  various 
.luthorities  summarised  in  our  "  Notes  "  columns 
to-day,  and  we  hope  on  a  future  occasion  to  com- 
ment on  some  of  the  technical  features  of  this  inter- 
esting report. 


Sir  Alkert  Stanley,  President  of 
"  Control  "     the    Board    of    Trade,    delivered  an 
After  instructive  speech  to  the  deputation 

The  War,  of  the  Association  of  Chambers  of 
Commerce  the  other  day.  The 
deputation  was  interviewing  him  for  tlie  pur- 
pose of  explaining  objections  to  the  Imports  and 
Exports  (Temporary  Control)  Bill.  The  desire  of 
all  traders  is  for  trading  operations  to  be  freed  from 
tlie  influence  of  Government  control  as  speedily  as 
possible  after  the  end  of  the  war.  The  Board  of 
Trade,  according  to  Sir  Albert's  reply  to  the  depu- 
tation, has  devoted  very  careful  consideration  to 
the  period  of  clianging  over  from  war  control  to 
normal  freedom  of  operation,  and  its  desire  is  for 
control  to  be  ended  as  soon  as  possible.  The  official 
\iew  is  that  the  period  need  not  be  a  very  lengthy 
one,  yet  "  just  as  the  machine  has  been  gradually 
wound  up,  so  must  it  be  gradually  unwound."  Too 
hurried  a  transformation  might  stop  the  machine 
altogether.  Control  will  be  gradually  rela.xed,  and 
industry  and  trade  will  be  able  to  re-establish  their 
position  and  eventually  go  "  unfettered."  These 
observations  must  not  be  given  a  wider  application 
than  was  intended  by  the  speaker.  They  related  to 
the  particular  measure  that  formed  the  subject  of 
the  interview — the  resrictions  on  imports  and  ex- 
ports. There  may  be  a  sense  in  which  we  shall 
never  lie  able  to  return  to  the  industrial  freedom, 
liowever  limited  we  may  have  thought  it  to  be,  of 
the  davs  Ijefore  the  war,  but,  so  far  as  import  and 
export  trade  is  concerned,  it  is  interesting  to  learn 
from  Sir  Albert  that  though  the  Board  has  inserted 
a  period  of  three  years  in  the  Bill,  it  does  not  con- 
template for  a  single  moment  that  the  present 
restrictions  in  the  aggregate  will  continue  for  such 
a  period,  and  it  will  use  its  best  endeavours  to  de- 
cide ultimately  upon  some  period  which  will  give 
general  satisfaction.  It  is  obvious  to  those  who  are 
In'ing  to  take  a  broad  view  of  the  whole  situation 
as  it  will  emerge  when  the  happy,  anxious  days  of 
Peace  arrive  that  this  subject  must  be  aflected  to 
a  very  large  extent  by  the  tonnage  position.  The 
demands  on  all  the  available  tonnage  for  returning 
the  Forces  to  this  countrv,  to  the  Colonies,  and  to 
the  States,  for  bringing  in  raw  materials  and  food 
for  ourselves  and  our  Allies,  and  neutrals,  and  pos- 
siblv,  according  to  Peace  terms,  for  starving  enemy 
countries,  will  form  a  "  first  charge."  Importation 
and  exportation  of  raw  materials  and  food  form, 
of  course,  a  large  part  of  the  genera!  movement 
back  to  the  normal  state  of  affairs,  but.  even  when 
we  are  not  fighting,  there  will  have  to  be  some 
measure  of  regard  paid  to  what  materials  and  pro- 
ducts are,  and  what  are  not,  immediately  essential 
for  the  well-being  of  the  nations  interested.  There 
nuist  therefore,  be  some  general  plan  which  will 
involve  Government  control  for  a  time  to  assure 
that  what  are  really  the  first  things  come  actually 
first,  and  in  order  that  food  shortag'e,  unemploy- 
ment, and  chaos  may  be  avoided  at  what  is  bound 
to  be  a  time  of  extreme  crisis. 
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JOINT    BOXES    AND    TERMINALS    FOR    SPLIT 
CONDUCTOR     CABLES. 


The  success  of  the  Merz-Hunter  protective  system,  par- 
ticularly in  the  ca-sc  of  e.h.t.  electric  light  and  jMwer 
installations,  is  undoubtedly  resulting  in  the  increased  use 
of  three-core  split  conductor  cables  of  concentric  formation 
for  three-phase  work,  this  form  apparently  being  the  most 
popular  of  the  several  alternative  methods  of  arranging  the 
.split  conductors  (see  fig.  1). 

But  it  has  been  found  that  whereas  prospective  users  of 
this  system  are  generally  fully  accjuainted  with  the  principles 
upon  which  it  is  based,  they  are  not  always  fully  advised  as 
to  the  best  method  of  jointing  and  terminating  the  special 
cables  made  use  of,  and  therefore  a  few  remarks  upon  this 
subject  may  be  of  general  interest,  especially  as  improper 
jointing  may  render  the  system  ineffective. 

To  arrange  the  feeders  so  that  the  split  conductors  of 
«ach  phase  have  equal  impedance,  the  cable  may  be  divided 
into  a  number  of  convenient  lengths,  the  inner  conductors 
of  one  length  being  connected  to  the  respective  outer 
<'onductors  of  the  adjacent  length. 

This  arrangeuient  also  prevents  interference  with  the  equal 
<livision  of  current  between  the  two  conductors  of  each 
phase  by  unequal  inductive  effects  due  to  out-of-balance 


Fio.  1. — Section  op  Thkkk-cokk  Sit.it-conductor  Cable. 

currents  in  the  feeder  itself,  and  to  currents  in  adjacent 
feeders  or  earth. 

It  will  be  seen  that  a  special  form  of  joint  is  called  for, 
but  excellent  results  have  been  obtained  from  a  joint  of 
simple  construction,  whicli  ha.s  given  every  satisfaction  up  to 
iO,000  volts  working  pressure,  and  is  made  up  as  follows  : — 

After  stepping  back  the  lead  and  insulation  in  the  usual 
way,  two  short  lengths  of  braided  copper  of  a  total  section 
equal  to  one  of  the  conductors  are  bound  and  sweated  to 
each  inner  conductor  ;  the  two  pieces  of  copper  braid  are 
then  threaded  through  apei'tures  provided  in  the  hard-wood 
separators  (fig.  i),  the  ends  of  the  inner  conductors  being 
separated  from  one  another  by  a  diaphragm  left  solid 
ii\  the  centre  of  the  wood  block,  and  are  bound  and  sweated 


Fig.  2. — Hai!I)-\vooo  Ski-auatoh. 

to  the  outer  conductor  of  the  adjacent  length.  The  braid, 
lies  loosely  along  shallow  grooves  on  the  outside  of  the 
separators,  expansion  and  contra<-tion  of  the  conductors  thus 
being  also  provided  for  (fig.  3). 

The  joint  on  each  phase  is  then  surrounded  by  a  paper 
tube,  the  three  tubes  of  the  completed  joint  being  bound 
together,  centralised  by  means  of  spreaders,  tig.  4,  and  the 
whole  enclosed  in  a  lead  sleeve  and  filled  up  solid  with 
insulating  compound  in  the  usual  manner. 

Joints  made  in  the  manner  described  by  jointers  of 
ordinary  experience  in  k.h.t.  work,  having  no  special  know- 


ledge of  the  refinireinents  <  f  .split-conductor  joints,  have 
with.^toiid  Ij, (1(1(1  volts  between  split  conductors  for  five 
minutes  and  I(I(».(K)()  volt.<  between  phases  and  bei;\veen 
phases  and  earth  for  1.')  minutes,  at  a  temperature  of 
170°  F. 

Special  apparatus  for  terminating  split-conductor  cables 
has  been  devi.sed  by  the  majority  of  firms  who  specialise 
in  this  chiss  of  work,  but  one  design  only  which  is  known 
to  have  given  complete  satisfaction  will  Vje  dealt  with  in 
this  article. 

The  terminal  box  in  question  is  the  outcome  of  extensive 
experiments  carried  out  with  the  object  of  discovering  the 
most  efficient  means  of  complying  with  a  stringent  specifi- 
cation, issued  in  connection  with  the  protective  system 
under  consideration  ;  it  successfully  withstood  a  test  of 
100,000  volts  for  15  minutes  between  phases  and  between 
each  phase  and  earth  and  1.5,000  volts  between  split  con- 
ductors for  five  minutes. 

As  will  be  seen  from  the  illustration  (fig.  5),  the  terminal 
box  is  provided  with  a  new  type  of  bottle-shaped  porcelain 


Aeraxgemext  of  .Joint. 


insulator,  which  was  deNelojied  to  resist  the  concentrated 
stress  set  up  within  and  around  the  insulators,  owing  to  the 
positions  they  necessarily  occupy  in  relation  to  the  con- 
ductors. These  porcelain  insulators  .support  the  sjxjcial 
fittings  and  insulators.  Patent  Xo.  106,573  1917  (fig.  6), 
by  means  of  which  the  conductors  are  separated,  and  whicli 
make  it  possible  to  reduce  the  size  of  the  terminal  to  the 
dimensions  of  an  ordinary  terminal  box  for  three-core,  three- 
phase  E.H.T.  cable. 

The  method  of  jointing,  as  is  apparent  from  the  illustra- 
tions, is  particularly  simple,  the  apparatus  being  so 
designed  that  after  stepping  back  the  lead  and  insulation  in 
the  usual  manner,  the  cores  may  be  cut  off  two  or  three  inches 
above  the  top  of  the  porcelain  insulators  ;  a  paper  rein- 


FiG.  4.— Section  of  Joist. 


forcing  tube  is  then  j)laced  in  the  position  shown,  and  tajxid 
to  each  phase.  The  insulation  on  each  phase  is  removed  in 
accordance  with  the  illustration  (fig.  6).  and  the  looping  fit- 
tings are  connected  to  the  copper  tubes,  bound  and  sweated. to 
theouterconductors.  Theporcelain  insulators,  being  designed 
to  pass  over  these  fittings,  are  next  placed  in  position,  the 
sockets  for  the  outer  conductors  being  clamped  to  the  tops 
of  the  copper  tubes,  which  now  form  the  outer  conductors. 
The  tubular  portions  of  the  insulators  separating  the  split 
conductore  are  then  inserted  into  the  cop|ier  tubes,  and  the 
special  screwed  jointing  ferrules  (provided  with  diaphragms 
in  the  centre  to  jirevent  moisture  creeping  down  the  strand) 
secured  by  means  of  grub  screws,  and  sweated  to  the  inner 
conductors  of  eacli  phase,  which  should  be  sweated  solid. 
The  topmost  portion  of  the  smaller  insulator  is  uext  placed 
in  position,  the  whole  arrangement  being  finally  secured  by 
tightening  down  the  knurled  nut  provided  on  the  screwed 
portion  of  the  ferrule  terminating  the  inner  conductors. 
The  box  is  partially  filled  with  compound  by  means  of  the 
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oval  cover  provided  in  front  of  the  box,  tlie  top  of  tlie  box 
and  tbe  j)orcclain  insulators  being  filled  with  eompound  by 
means  of  a  head  of  compound  maintained  in  a  funnel  pro- 
vided for  the  purpose  to  a  height  sufficient  to  seal  the  paj)er 
insulation  oti  the  cores  ;  this  height  is  determined  by  the 
height  of  the  funnel  and  vent  pipe,  both  of  which  are 
removed  after  contraction  of  the  compound  has  taken  place. 
The  space  above  the  compound  level  forms  expansion 
chambers,  which  allow  for  the  expansion  of  the  com- 
pound filling  under  working  conditions,  an  air  vent  being 
provided  in  the  knurled  nut. 

It  will  be  noticed  that  the  box  itself  has  solid  walls  at 
the  top  to  prevent  compound  leaking  under  any  circum- 


FiG.  5. — Terminal  Box. 


Fig.  6. — Section  op 
Special  Terminal. 


stances,  and  to  facilitate' the  fixing  of  insulators,  while  the 
bottom  portion  of  the  box  is  split  at  the  centre  line,  so  that 
the  cable  can  be  arranged  in  the  back  half  of  the  box  after 
the  insulation  has  been  removed  from  the  cores  without  the 
trouble  of  threading  it  through  a  hole  in  the  casting.  The 
screwed  brass  wiping  gland  is  arranged  so  that  it  can  be 
bolted  up  between  the  top  and  bottom  portions  of  the  box 
after  the  wiped  joint  has  been  made,  the  gland  being  secured 
by  means  of  a  special  nut  provided  with  earthing  lugs  ;  the 
wire  armouring  is  secured  and  earthed  on  to  the  brass  gland 
by  means  of  malleable  iron  grips. — J. 


REMINISCENCES.— I. 


Bt  "EX-SHIFT  DOG.' 


The  monotony  of  shift  work  in  power  houses  has  been  the 
theme  of  many  a  growl  at  various  times,  but  looking  back 
over  some  few  years  so  spent,  there  are  many  incidents  and 
episodes  which  are  vividly  remembered  as  being  exciting 
and  by  no  means  lacking  in  variety.  Priming  boilers, 
machines  running  away  or  burning  out,  intermittent 
recuiring  short-circuits,  and  occurrences  of  that  nature,  are 
certainly  not  every-day  events,  but  they  do  happen  ot-casion- 
ally,  and  undoubtedly  break  the  monotony  of  an  otherwise 
routine  but  strenuous  existence.  Many  other  items  of  smaller 
importance  also  tend  to  destroy  any  tendency  to  vegetal*, 
and  it  is  these  affairs  from  which  the  most  useful  lessons 
can  often  be  learnt. 

Episodes  of  both  great  and  small  significance  frequently 
also  have  their  humorous  aspects.  During  the  never-to-be- 
forgotten  railway  strike  of  1912,  for  instance,  a- certain 
power  house  was  guarded  against  possilile  attack  by  regular 
soldiers  of  undoubted  valour,  for   inflammatory   meetinc^ 


were  expected  to  be  held  upon  a  neighbouring  common. 
.Just  within  the  big  doors  and  a  little  to  one  side  peacefully 
hummed  a  1,000-KW.  rotary  converter,  one  of  the  first  of 
the  self-synchronous  type  put  to  work  in  this  country  ;  a 
group  of  soldiers  often  lounged  about  the  open  door  when 
off  duty,  while  the  sentry  continued  his  stolid  tramp 
outside.  A  heavy  short  caused  the  usually  good-tempered 
I'otary  to  flash  over  badly  one  day  with  several  thousands 
of  kilowatts  capacity  behind  her.  The  worthy  soldiery,. 
although  they  doubtless  would  have  faced  (and,  perhaps. 
since  have  done  so)  the  worst  of  Krupp's  "  frightfulness '" 
cheerfully,  broke  and  fled,  overcome  by  such  unexpected 
and  little-understood  noise,  smoke,  and  confusion  ;  and  even 
the  sentry  took  cover  behind  the  wall,  probably  expecting 
to  see  the  whole  place  collapse  amid  thunder  and  lightning. 
Although  the  writer  was  exceedingly  busy  for  a  quarter  of 
an  hour  after  this  occurrence,  the  spectacle  of  the  khaki- 
clad  figures  dashing  away  in  all  directions  still  lingers  very 
plainly  in  his  memory. 

Many  less  noisy  episodes  take  place  which  are  never 
reported.  A  night  shift  at  a  small  a.C.  station  was  run  by 
a  reciprocating  engine  set  and  a  water-tube  boiler  of  very 
liberal  capacity  compai-ed  with  the  load  carried.  The  staff 
consisted  of  a  charge  engineer,  a  driver,  and  a  fireman. 
The  two  former  became  engrossed  in  the  wee  sma'  hours  in 
an  inspection  and  discussion  of  some  new  machinery,  and 
trusted  to  their  hearing  that  all  was  well  with  the  plant, 
until  they  were  startled  by  the  apparition  of  the  fireman 
running  into  the  engine  room  and  shouting  :  "  Look  out  for 
your  volts  ;  I've  let  the  fires  out !  "  The  driver  rushed 
to  his  engine,  the  charge  engineer  and  stoker  back  to  the 
boiler  house.  Steam  was  already  back  to  1 00  lb.  instead  of 
150,  and  the  last  remaining  fire  was  disappearing  over  the 
dumping  bars.  The  pawl  drive  of  the  mechanical  stoker 
had  slipped  and  driven  the  fire  forward  at  a  prodigious 
speed,  which  had  escaped  the  notice  of  the  fireman  until 
too  late.  Energy  and  a  supply  of  oily  wa.ste  averted  a 
shut  down,  but  the  volts  were  low  and  the  frequency  more 
so,  in  spite  of  the  cut-off  gear  being  set  at  its  lowest.  The 
steam  chart  was  easily  "  faked,"  the  volt  chart  passed 
without  comment,  and  the  fireman — given  his  chance — 
developed  into  an  excellent  and  reliable  mm. 

The  prevalency  of  the  practice  of  "  faking  "  is  dying  out,. 
it  is  to  be  hoped,  but  still  one  occasionally  meets  cases  of 
its  delil)erate  retention.  A  certain  CO,  recorder  would 
to-day  give  the  same  result — a  convincingly  varying  line — 
if  it  were  supplied  with  fresh  air  in  lieu  of  flue  gas,  and  an 
ingenious  cardboard  strip,  intended  to  facilitate  the  reading 
of  a  vacuum  gauge  at  a  distance,  can  be  so  placed  that  its 
weight  causes  the  indication  of  at  least  2  in.  extra  vacuum  : 
but  these  are  exceptions,  and,  apart  from  the  honesty  of  the 
personnel,  the  adoption  of  stricter  supervision  and  of 
checking  recorders  has  made  faking  more  difficult  than  in 
the  past. 

It  is  the  usual  practice  to  run  the  most  economical  plant 
the  longest  possible  periods,  and  in  one  case  the  largest  unit 
had  also  the  lowest  consumption,  even  at  the  light  night 
loads.  Consequently  this  set,  a  turbo-alternator  of  1,50ft 
KW.  capacity,  frequently  ran  for  several  weeks  at  a  time. 
At  the  end  of  a  week  it  was  found,  however,  that  the 
circulating  pump  and  air  pump  motors,  which  were  D.c, 
required  attention  to  their  brush  gear  and  commutators.  It 
came  to  be  the  practice,  therefore,  to  run  another  turbine, 
and  motor  this  unit  for  half-an-hour  or  so  each  Sunday 
morning  while  having  the  pumps  shut  down.  At  first  the 
Tirrill  regulator,  normally  on  the  big  set,  was  carefully 
taken  off  and  transferred  to  the  extra  machine,  but  after  » 
time,  someone  with  the  courage  of  his  convictions  motoi-ed 
the  unit,  and  allowed  the  Tirrill  to  continue  its  work  by 
means  of  wattless  motoring  currents,  an  arrangement 
which-was  perfectly  satisfactory  in  practice.  The  switch- 
board was  fitted  with  both  ammeters  and  kilowatt  meters,, 
and  the  latter  had  a  set-up  zero,  so  that  it  was  possible  to 
read  directly  the  reverse  power  required  to  drive  the  turbine 
(a  matter  of  about  200  kw.)  and  at  the  same  time  to  watch 
the  Tirrill  regulation  upon  the  fields,  and  the  circulating 
currents  between  the  machines.  The  operation  of  synchro- 
nising the  second  set,  motoring  the  big  unit,  and,  after  the 
pumps  had  received  attention  and  been  restarted,  changing 
back  to  normal,  could  thus  be  done  without  causing  the 
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slightest  departure  from  the  usual  straight  voltage  record 
which  the  Tirrill  provided.  The  writer  has  not  heard  of 
any  other  instance  in  which  a  regulator  is  kept  on  a  motor- 
ing machine  as  a  matter  of  routine  ;  hut,  of  course,  it  is 
nothing  wonderful  theoretically,  and  may  possibly  be  done 
elsewhere. 

Circulating  pump  motors  are  occasionally  troublesome,  in 
so  much  as  they  are  often  somewhat  inaccessible,  usually 
very  relia  ble,  and  so  do  not  receive  much  attention.  Ver- 
tical shaft  motors  with  centrifugal  pumps  have  sometimes 
been  installed,  and  are  a  useful  precaution  when  the  engine 
room  or  c^denser  pit  is  below  the  level  of  a  neighbouring 
river  or  canal.  In  one  case  during  the  erection  of  some 
new  plant  a  large  and  heavy  valve  was  dropped  by  accident 
upon  cast-iron  circulating  pipes  ;  the  condenser  pit  was 
below  the  level  of  the  canal,  and  the  pump  motors  were 
flooded  out,  causing  a-complet'e  shut-down.  In  another  case, 
a  circulating  pump  refused  to  start  in  an  emergency,  and 
merely  blew  its  fuse  repeatedly  upon  attempting  to  operate 
the  starter.  An  investigation  showed  that  a  greaser  cleaning 
around  it  with  more  zeal  than  knowledge  that  same  morn- 
ing had  broken  the  shunt  lead  between  pole  windings. 
Steam-driven  condensing  plants  are  neither  so  economical 
nor  so  suitable  in  other  ways  for  power  stations,  but  in  the 
modernised  form  they  are  coming  into  general  favour  again 
on  account  of  their  reliability. 

In  large  plants  the  auxiliaries  are  nearly  always  driven 
at  high  speed  by  small  and  independent  turbines,  a  very 
compact  and  simple  arrangement,  and  not  so  wasteful 
as  might  appear,  since  the  exhaust  steam  is  afterwards  used 
either  in  the  main  turbine  or  for  heating  the  feed  water. 
A  small  steam-driven  condenser,  dealing  with  the  exhaust 
from  other  pimips,  fans,  &c.,  had  an  annoying  habit  of 
stopping — a  not  uncommon  failing  of  that  particular  type 
of  reciprocating  engine— and,  moreover,  was  naturally  run 
almost  dead  slow  when  on  auxiliaries  only.  While  stopped, 
the  condenser  became  considerably  water-logged,  of  course, 
and  if  not  very  carefully  drained  before  restarting  (and 
time  was  precious),  used  to  eject  hot  water  fro^ii  its  relief 
pipe  to  a  moderate  height  and  tlioroughly  drench  the 
devoted  person  of  the  engineer  at  its  stop-valve.  The 
motor-driven  set  at  this  station  was  a  condenser  outfit  for  a- 
500-K\v.'  turbine,  driven  by  a  reputed  30-h.p.  motor,  single- 
phase,  and  of  weird  design,  having  commutator  and  slip- 
rings,  and  consuming  17  amperes  at  2,000  volts  at  all  loads ! 

Reverting  to  electrical  matters,  one  sometimes  comes 
across  curious  arrangements  of  gear  and  occasionally 
lamentable  ignorance  among  attendants.  The  writer  was 
once  asked  by  the  attendant  in  sole  charge  of  a  1,000-kw. 
sub-station  near  London,  containing  e.h.t.  remote-control 
gear,  rotaries,  and  a  fairly  complicated  D.c.  switchboard, 
for  an  explanation  of  the  working  of  the  rotaries'  trans- 
formei's  ;  he  was  obviously  suspected  of  joking  when  he 
mentioned  casually  that,  of  course,  there  was  no  direct 
connection  between  the  primary  and  secondary.  "  How, 
then,  can  the  electricity  get  through  to  the  rotary  r  "  was 
asked  protestingly.  Yet  that  attendant  carried  out  his 
duties  by  rule  of  thumb  quite  satisfactorily,  and,  at  the 
time,  was  earning  nearly  50  per  cent,  more  salary  than  the 
writer,  besides  being  his  senior  by  quite  IT)  years.  On  the 
same  undertaking  the  e.h.t.  bus-bars  were  of  polished 
copper,  and  had  to  be  regularly  vaselined  in  order  to  prevent 
oxidisation  '.  Further,  the  fuses  for  the  D.c.  bus-bar  volt- 
meters were  installed  close  to  the  instruments,  so  that  when 
a  selector  switch  broke  down,  as  one  eventually  did,  there 
was  no  check  to  the  short-circuit  until  the  3/20  cable  fused, 
causing  considerable  burns  to  the  person  operating  the 
switch.  Ammeters  were  also,mouiited  with  bare  terminals 
for  shunt  leads  in  such  a  position  that  the  earthed  arms  of 
a  •'  Navy-'phone  "-type  telephone  could  easily  reach  them, 
with  disastrous  results  to  the  instruments. 

In  another  station  a  rotary  converter  was  separately  excited 
by  a  small  D.c.  generator,  belt-driven  from  it,  and  the  belt 
was  exposed  and  without  guides  or  strikers  :  although  this  was 
supposed  to  be  a  temporary  expedient,  it  remained  in  use  for 
over  IS  months  to  the  writer's  knowledge.  During  that 
time  the  belt  came  off  on  sundry  occasions,  and  caused  con- 
siderable variations  in  the  supply,  if  not  actual  siiut-downs. 
In  yet  another  station  the  staff  once  solemnly  filed  up  the 
commutator  of  a  high-speed  exciter  while  it  was  standing  ! 


50ME  NOTES  ON  COAL  TESTING. 


By  G.  W.  STUBBINGS. 


The  large  proportion  of  the  total  cost  per  unit  represented 
by  fuel  in  even  the  most  modern  and  efficient  electricity 
works  has  now  directed  attention  to  the  fact  that  the 
calorific  value  of  coal  is  a  factor  of  prime  importance  in 
determining  the  price  that  should  be  paid  for  the  same. 
As  coal  is  really  a  form  of  potential  energy,  the  practice  of 
buying  coal  by  weight,  although  unavoidable,  is  not,  strictly 
speaking,  logical.  Thus  it  is  customary  to  insert  a  clause 
in  coal  contracts  requiring  a  specified  minimum  calorific 
value,  and  not  infrequently  a  sliding  scale  is  adopted,  by 
which  the  price  to  be  paid  depends  upon  the  calorific  value. 
Tliis  very  necessary  procedure  has  necessitated  the  system- 
atic testing  and  analysis  of  the  various  consignments  of  coal 
as  they  are  delivered,  and  this  testing  has  frequently  to  be 
carried  out  by  those  to  whom  this  class  of  work  is  none 
too  familiar.  The  operations  of  analysing  and  testing 
coal  really  require  a  more  or  less  thorough  training  in 
technical  chemical  work  ;  but  a  conscientious  man  who  has 
had  some  experience  in  laboratory  work  can,  after  a  little 
practice,  obtain  very  good  results. 

Directions  more  or  less  detailed  are  to  be  found  in  all  the 
standard  text-books  on  technical  chemistry.  There  arc, 
however,  several  points  that  may  be  useful  to  those  under- 
taking fuel  testing  in  central  stations — points  which,  per- 
haps, are  too  familiar  to  those  trained  in  chemical  work  to 
require  mention  in  the  text-books,  but  are  not  so  well 
known  to  electrical  men. 

The  complete  test  of  a  sample  of  coal  usually  comprises 
an  approximate  analysis  to  determine  the  percentages  of 
moisture,  volatile  matter,  fixed  carbon,  and  ash,  and  also  a 
direct  determination  of  the  calorific  value  of  the  fuel  by 
burning  a  small  quantity  in  a  suitable  calorimeter.  A 
determination  of  the  percentage  of  sulphur  is  sometimes 
made  ;  but  this  is  not  usual,  or  frequently  called  for.  If 
it  be  required,  directions  are  to  be  found  in  all  the  standard 
text-books,  and  the  process  is  quite  straightforward  to  those 
competent  to  carry  out  the  usual  analysis. 

A  word  may  first  be  said  regarding  the  directions  for 
obtaining  a  legitimate  sample  of  the  fuel  to  be  tested.  The 
directions  as  given  in  the  books  seem  to  the  uninitiated  to 
be  superfluous  and  tedious.  It  camiot,  however,  be  too 
strongly  urged  that  unless  the  most  careful  attention  is 
paid  to  these  directions,  all  the  subsequent  work  may  be 
quite  useless.  The  chance  shovelful  taken  from  the  truck 
that  sometimes  suffices,  is  absolutely  useless  as  a  sample. 
The  full  directions  should  be  carried  out  if  results  worthy 
of  the  name  are  reijuired.  The  method  of  preparing  the 
sample  is  also  of  the  highest  inq^ortance,  and  the  coal  must 
be  ground  sufficiently  to  pass  through  a  sieve  of  the  requisite 
fineness.  Great  care  should  be  taken  that  no  specks  that 
have  failed  to  pass  through  the  sieve  are  inadvertently  mixed 
with  the  final  sample. 

For  the  determination  of  moisture  a  weighed  sample, 
from  1  to  2  grammes,  is  dried  at  a  temperature  of  110^  C. 
for  half-an-hour.  The  sample  is  then  cooled  in  a  desiccator 
and  weighed.  The  drying  is  continued  for  a  further 
quarter-of-an-hour,  and  the  sample  is  then  weighed  again. 
This  is  repeated  till  the  weight  does  not  further  diminish  : 
it  may  rise  slightly  owing  to  oxidisation,  but  in  this  case  the 
lowest  weight  is  taken  as  the  correct  one.  It  is  important 
that  the  drying  temperature  be  not  above  that  given  ;  at  a 
temperature  even  moderately  iiigher,  decomposition  takes 
place,  and  some  volatile  constituents  are  given  off.  No 
attempt,  therefore,  should  be  made  to  hasten  the  process  by 
raising  the  temperature.  It  is,  moreover,  absolutely  neces- 
sary to  cool  the  sample  in  a  desiccator.  The  desiccating  agent 
necessary  is  concentiated  sulphuric  acid,  which  acid  should 
be  renewed  at  regular  inter\als,  sukI  before  it  shows  signs 
of  discoloration.  It  should  be  borne  in  mind  tluit  the 
sample  of  coal,  after  drying,  is  in  a  condition  rapidly  to 
absorb  moisture  from  the  atmosphere,  and  that,  unless  a 
desiccator  be  used,  the  result  will  be  of  little  value. 

A  determination  of  stirface  moisture  should  be  made  if 
the  sample,  as  taken  from  the  tinicks,  has  been  surface  dried 
before   preparation.     This   te&t  ie  mads    by   expojing    a 
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weighed  sample  of  the  coal,  as  taken  from  the  triu-ks,  to  a 
temperature  of  70°  F.  for  24  hours.  A  correction  lor  this 
surface  moisture  will  have  to  be  made  to  the  final  analysis. 

The  determination  of  the  volatile  constituents  and  of 
the  ash  is  fairly  straightforward.  In  testing  for  ash  the 
process  of  ignition  is  sometimes  hastened  by  occasionally 
allowing  the  crucible  to  cool,  thereby  allowing  air  to  be 
drawn  into  the  interstices  of  the  heated  mass.  It  is  also 
possible,  with  care,  so  to  arrange  the  jjosition  of  the 
crucible  as  to  obtain  a  slight  movement  of  air  across  the 
coal,  the  combustion  being  thereby  hastened.  This  draught 
must,  however,  be  very  slight,  or  some  of  the  ash  will  be 
blowMi  out  of  the  crucible.  The  weighing  and  re-heating  in 
the  ash  test  must  be  repeated  till  a  constant  weight  is 
obtained.  The  appearance  of  the  sample  is  no  guide  as  to 
the  degree  of  completion  of  the  ignition,  the  only  sure  sigii 
being  constancy  of  weight  after  10  minutes'  re-ignition. 
Cooling  must  take  .place  in  the  desiccator,  as  the  highly 
porous  ash  will  absorb  moisture  with  avidity. 

The  direct  determination  of  the  calorific  value  of  the 
fuel  is  carried  out  by  burning  a  weighed  quantity  in  a 
calorimeter,  and  observing  the  rise  of  temperature  of  a  known 
(luantity  of  water.  In  some  calorimeters  the  oxygen  necessary 
is  passed  directly  into  the  cotnbustion  chamber  :  in  another 
system  the  oxygen  is  supplied  by  intimately  mixing  with 
the  coal  a  definite  quantity  of  sodium  peroxide.  Owing  to 
the  heat  of  the  subsidiary  chemical  actioiis  taking  place 
with  this  method,  the  actual  weight  of  coal  used  is  less 


E    IN     SECONDS 


Figs.  1  and  2. — Heatinc;  and  CoouNt;  L'cKVKf 


than  the  nominal,  in  order  that  this  extraneous  heat  may 
be  compensated  for.  In  view  of  the  complexity  of  the 
chemical  action  between  the  coal  and  the  sodium  peroxide, 
and  its  possible  variation  with  the  class  of  fuel  being  tested, 
it  would  seem  that  this  method  is  not  one  yielding  results 
of  the  highest  accuracy.  It  possesses,  however,  the 
important  advantages  of  simplicity  of  working  and  cheap- 
ness of  equipment,  and  while  the  results  are  not,  perhaps, 
quite  so  good  as  those  obtained  with  a  more  expensive 
apparatus,  they  are,  nevertheless,  very  useful  when  obtained 
by  a  careful  observer. 

As  the  range  of  the  temperature  of  the  water  in  the 
calorimeter  is  small,  not  usually  much  over  10°  C,  it  follows 
that  the  initial  and  final  temperatures  must  be  observed 
with  great  care  if  accurate  results  arc  desired.  The  water 
in  the  calorimeter  must  be  stirred  till  the  reading  of  the 
thermometer  is  constant,  before  the  combustion  is  started. 
After  the  combustion  of  the  coal  the  water  must  be  con- 
stantly stirred,  and  the  reading  of  the  thermometer  carefully 
observed  till  it  begins  to  fall.  Until  the  fall  of  temperature 
commences  there  is  no  certainty  that  the  whole  heat  of  com- 
bustion has  been  communicated  to  the  calorimeter  and  its 
contents.  As  some  considerable  time  is  taken  for  the  final 
tcrajieratnre  /<)  l)fi  peached,  \ii  foDpws  fcl)at.  as  tl)e  caJorijne.ter 


is  during  this  time  above  the  temperature  of  the  surrounding 
air,  it  is  constantly  losing  heat. 

This  loss  of  heat  can  be  greatly  reduced  by  standing  the 
calorimeter  on  some  non-conducting  substance,  and  by 
having  its  exterior  brightly  polished.  A  correction  for  loss 
of  heat  by  radiation  can.  however,  be  made  with  consider- 
able exactness,  and  if  results  of  a  high  degree  of  accuracy 
be  aimed  at,  this  correction  may  well  be  applied.  The 
procedure  is  as  follows :  From  the  moment  the  com- 
bustion is  complete,  readings  of  the  thermometer  are  taken 
at  regular  intervals  of,  say,  20  seconds,  till  the  temperature 
begins  to  fall.  Two  readings  are  now  taken  at  ft  interval 
of  two  or  three  minutes,  and  from  these  readings  the  rate  of 
fall  of  temperature  in  degrees  pei'  20  seconds  can  be  obtained 
for  the  temperatures  intermediate  between  these  two  readings. 
According  to  Newton's  law  of-  cooling,  this  rate  of  fall  of 
temperature  is  proportional  to  the  excess  temperature  of  the 
calorimeter  over  that  of  the  surrounding  air.  A  curve  of 
rate  of  fall  of  temperature  can  now  be  constructed,  as  fi.g.  2, 
the  temperature  /'.  at  which  the  cooling  is  zero,  being, 
of  course,  that  of  the  surrounding  air,  and  the  curve  being  a 
straight  line  between  a  point  corresponding  to  these  condi- 
tions, and  another  point  corresponding  to  the  observed  rate 
of  cooling  at  the  maximum  temjierature.  The  original  time 
and  temperature  readings  are  now  plotted,  and  a  curve  is 
obtained  similar  to  fig.  1.  The  average  temperature  during 
each  20  seconds"  interval  being  obtained,  the  fall  of  tem- 
perature during  this  period  is  obtained  from  fig.  2, 
and  this  loss  of  temperature  is  added  to  the  tem- 
perature ordinate  corresponding  to  the  termination  of 
this  interval.  Thus,  the  fall  of  temperature  corres- 
ponding to  the  temperature  at  a  time  a  being  found, 
this  amount  is  added  to  the  ordinate  i? /  to  gi\e  a  new 
ordinate  b  /'.  By  repeating  this  for  each  20-sec.  interval  a 
new  curve  is  obtained  with  a  flat  top,  the  flat  portion 
corresponding  to  the  constant  temperature  that  would  have 
been  attained  had  there  been  no  cooling,  and  giving  the 
corrected  final  temperature. 

It  should.be  remembered  that  throughout  the  whole  of 
the  analysis  and  test  of  the  fuel,  patience  and  methodical 
procedure  are  most  likely  to  obtain  accurate  results. 
Chemical  work  is  very  different  from  electrical,  and  the 
speed  with  which  electrical  measurements  can  be  observed 
offers  a  great  contrast  to  the  comparatively  lengthy  process, 
of  even  an  elementary  chemical  examination.  Bearing  this 
in  mind,  and  conscientiously  following  the  directions  given 
in  the  standard  text-books,  Mie  ordinarily  well-trained 
electrical  man  should  obtain  results  good  enough  to  enable 
the  purchasing  of  coal  to  lie  managed  on  a  rational  and 
scientific  basis. 


NATIONAL     ELECTRICITY     SUPPLY. 


IxTEniM  Report  of  the  Coal  Coxservatiox 
Sub-Committee. 


In  our  issue  of  December  21st  we  published  a  summary  of 
the  interim  report  of  the  Coal  Conservation  Sub-Committee 
of  the  Reconstruction  Committee  on  Electric  Power  Supply 
in  dreat  Britain,  which  was  prepared  by  a  sub-committee 
appointed  to  deal  with  Power  Generation  and  Transmission. 

The  complete  report  which  has  now  reached  us  is  exceed- 
ingly interesting,  and  we  think  that  very  few  of  those 
who  have  studied  the  problem  of  electricity  supply  in  this 
country  will  be  drsposed  to  disagree  with  the  broad  prin- 
ciples enunciated  therein. 

The  following  extracts  will4)e  of  interest : — 

Summary. — The  coal  consumption  involved  in  the  produc- 
tion of  motive  power  iu  the  United  Kingdom  amounts  at  the 
present  time  to  SO.OOO.OOO  tons  i^er  annum',  equivalent  in 
vahte  to.  say,  f40.fKM.0(X)  at  pit  head. 

In  the  industrial  reorganisation  which  must  take  place  on 
tlio  termination  of  the  war  the  further  development  of  power 
i.s  of  great  importance.  The  present  use  of  motive  power  per 
employe  is  only  about  half  that  iu  the  Tnited  States  of 
America.  , 

It  is  only  by  largely  increasing  the  amount  of  power  used 
in  industrv  (by  two  or  more  times)  tliat  the  average  cnitput 
per  head  (and  as  a  consequence  the  wages  of  the  individual) 
can  be  incresised.  Power  may  be,  most  elTicicntly  apphed  to 
jndnsto'  hy  the  medium  of  electricity. 
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Technitally  aud  econoiiiically  the  electrical  eneifzy  can  be  best 
provided  by  a  comprehensive  system,  as  may  be  amply  proved 
from  experience  gamed  in  tbo.'se  part.s  of  the'world  where  such 
systems  are  in  existence,  notably  in  Chicago  (Illinois),  on  the 
Aorth-East  Coast  of  England,  on  the  Rand,  and  in  certain 
industrial  districts  of  Germany.  Power  production-  in  large 
suivr-plants.  with  generating  machines  of  .jO.tKKJ  H.r.  or  more., 
will  not  only  be  far  more  economical  than  in  a  large  number 
of  .smaller  plants,  but  will  ultimately  involve  great  economies 
of  ca|>ital  by  .securing  a  better  load  and  a  more  efloctive  use 
of  the  plant.  Such  super-plants,  if  suitalily  situated  on  large 
sites,  would  make  in  |x>.ssible — .^o  far  as.it  was  economical  to 
do  so — to  extract  the  hy-;):(.'diict.--  in  the  i-liapc  of  oils,  motor 
spirit,  &c.,  from  the  coal  Dclore  using  it  as  fuel,  thus  avoid- 
ing to  a  Jarge  extent  the  neees.sity  of  imixnting   them. 

I'he  super-plants  would  feed  into  the  main  trunk  distribu- 
tion system,  which  must  be  laid  down  throughout  the  coun- 
try. For  this  purpose  the  country  .=hould  be  divided  into  some 
16  districts,  throughout  each  of  which  there  should  be  a 
standard  periodicity  and  trunk  main  voltage. 

Ihis  main  tmnk  distribution  system  would  collect  any 
waste  power  available  wherever  situated,  and  deliver  it  where 
it  could  be  profitably  used.  It  would  also,  by  saving  the  co.st 
of  transport,  niak;^  it  commercially  po.s.sible  to  bring  much 
coal  to  the  surface,  which  i.s  at  present  wasted  and  left  in 
the  pit,  and  which  under  the  new  conditions  would  be  turned 
into  electrical  energy  ;it  or  near  the  pit  head. 

The  saving  in  coal  throughout  the  country  would,  in  the 
near  future,  amount  to  .5.5.(.HlO,(HKI  tons  ix>r  annum  on  the  pre- 
sent output  of  manufactured  products. 

If  the  coal  so  saved  v.ere  used  for  the  protluction  of  further 
power  it  would  be  pos-^ible  to  generate  continuously  not  less 
than  I.5,000,0(_KI  H.r.,  which  would  more  than  compensate  for 
the  absence  of  large  water  powers  in  this  country,  and  admit 
of  the  manufacture  here  of  many  products  which  are  at  pre- 
sent only  made  in  America  and  on  the  Continent. 

The  pre.sent  svstem  of  electrical  jxiwer  di.stribution  through- 
out the  countrj .  which  is  undertaken  by  over  6(KI  iiuthorities 
in  as  many  separate  districts,  is  technically  wrong  and  com- 
mercially uneconomical.  The  present  average  .--ize  of  generat- 
ing station  is  only  .5,0(K)  H.P..  or  about  one-fourth  of  what 
should  now  l)e  the  smallest  generating  machine  in  the  power 
station.  'The  "Power  Act"  legislation  inaugurated  some  15 
years  ago  has  not  had  the  desired  re.sult  on  account  of  the 
restrictions  imposed  uiwn  the  power  companies. 

A  national  system  of  electric  ixjwer  supply  would  greatly 
facilitate  the  ele.ctiification  of  railways  with  its  attendant 
advantages,  .save  large  .sums  of  money  r.t  present  .spent  on  the 
tiansport  and  di.stiibution  of  coal,  and  bring  within  reach  of 
the  community  as  a  whole  the  creat  benefits  of  an  increase 
in  the  use  of  electricity  for  domestic  purposes,  advantages 
which,  taken  together,  are  perhaps  of  more  value  than  the 
direct  coal  saving. 

It  is  estimated  that  to-day  the  production  of  i)ower,  includ- 
ing railways,  absorbs  at  least  .sO,(;0;i,tllKl  tons  of  coal. 

The  average  coal  consumption  per  horse-power  hour 
throughout  the  country  has  been  halved  during  the  la.st  25 
>ears.  In  spite,  of  this,  the  total  amount  used  has  increased. 
A  consideration  of  the  probable  futme  development  of  British 
industries  shows  that  it  is  not  so  much  h\i  rrdiiriiit]  our  total 
coal  consumption  as  bll  increasing  our  industrial  output  for 
a  giren  coal  consumption  flint  projirrss  trill  he  made.  T'nless 
this  result  is  attained  we  shall  be  faced  with  the  necessity 
of  doubling  our  coal  output  or  reducing  our  coal  exports  to 
nothing.  But  the  present  coal  consumption  wonld,  if  used 
economically,  produce  at  least  three  times  the  present  amount 
of  power. 

It  is  olivious  that  improvement  in  the  conimeicial  prosiK'rity 
of  a  country — that  is  to  .say,  the  average  purcha.sing  power  of 
the   individual — depends  on   increa.sing   the   output   per   head. 

Now  it  is  possible  to  increase  the  output  per  head  by  harder 
work  on  the  part  of  each  individual,  but  there  is  far  greater 
promise  in  increasing  his  output  by  givinc  him  more  machi- 
nery to  multiply  the  effectiveness  of  his  efforts. 

The  following  table  from  the  Census  of  Production  shows 
the  extent  to  which  output  is  dependent  uyxm  the  use  of 
ix>wer  :  — 

Average  net  output, 
per  head. 

Under  £.^0      

£.50  and  under    £7n 
£75  ..  .£100 

£100  ..  £12.5 

£12.1  .,  £1.50 

£1.50  .,  £175 

£175  ..  £200 

'  The  small  amount  of  power  used  per  hand  employed  is  explained  by  the 
fact  that  this  Broup  includes  trades  such  as  the  tobacco  industry,  where  a  large 
proportion  of  female  labour  is  employed. 

In  the  L  nited  States  the  amount  of  power  u.se(l  per  worker 
is  .56  per  cent,  more  than  in  the  United  Kingdom — if  we  elimi- 
nate workers  in  trades  where  the  xise  of  power  is  limited,  or 
even  impi;ssible.  we'  shall  probablv  find  that  in  the  T'.S..^. 
the  u.se  of  power,  where  it  can  be  used,  is  nearly  double 
what  it  is  here.  The  best  cure  for- low  wages  is  more  motive 
power.  Or,  from  the  I'-'-'Tiufacturer's  point  of  view,  the  only 
offset  against  the  increasing  post  of  Inboiir  is  the  more  exten- 
.sive  use  of  motive  power.  Tii  •'  '■  -  '  '•  in  of  the  work- 
man's problem,  and  alao  that  ol  Lij  i::niplo.ver.  is  the  flame. 


Males, 
per  cent. 

of  all 
employed. 

Females. 

per  cent. 

of  all; 

employed. 

H.r.  of  engines  at  factories, 

per  100  employed. 
In  all  estab-          '  In 
lishments.          factories. 

3T9 

68-1 

21 

92 

40-0 

fiO-0 

50 

(u 

724 

27-6 

97 

lis 

90-2 

9-8 

100 

189 

98-0 

2-0 

26t! 

269 

64-0 

36-0 

81* 

89* 

92-0 

•8-0 

215 

221 

viz.,  the  greatest  possible  use  of  power.  Heace,  the  growing 
importance  of  having  available  an  adequate  and  cheap  supply 
of  power  produced  with  the  greatest  economy  of  fuel.* 

One  question  which  has  been  .settled  conclu.sively  during 
the  past  15  years  is  that  the  most  economical  means  of  apply- 
ing power  to  industry  is  the  electric  motor.  In  the  factories 
put  down  for  the  production  of  munitions  during  the  war, 
95  ix-r  cent,  of  the  machinery  is  driven  by  means  fif  electricity, 
and  it  is  only  !*  question  of  time  for  all  jxjwer  to  l)c  jyiplieii 
in  this  way.  Thus,  the  problem  is  not  so  much  how  to  ap|)ly 
the  power  to  the  tool  or  proce.ss,  as  the  case  may  be,  but 
how  best  to  generate  the  electric  i)ower. 

Broadly  siieaking,  there  arc  two  alternative  methoils, 
namely,  what  may  be  termed  the  individualistic  metliod  and 
the  collectioe  method.  In  the  first  case,  each  manufacturer 
generates  his  own  electric  power,  generally  in  a  power  station 
situated  in  his  works ;  in  the  second  the  power  requirements 
of  a  large  number  of  individuals,  in  fact,  of  the  community, 
are  pooled  and  dealt  with  collectively. 

In  the  case  of  the  individual  method  the  plants  are  small, 
occupied  for  a  small  portion  of  the  day  only;  as  a  conse- 
quence, the  capital  cost  is  of  undue  importance  as  compared 
with  the  cost  of  coal,  with  the  result  that  cheajx^r  and  less 
economical  plant  is  used  since  it  pays  to  save  money  in 
capital  and  spend  it  on  coal. 

In  the  case  of  the  collective  method,  the  economy  of  carry- 
ing out  electrical  transmission  on  a  large  scale  enables  the 
plant  to  be  placed  on  a  site  offering  the  best  water  and  trans- 
port facilities — conditions  essential  to  economy.  The  pooling 
of  loads  admits  of  the  use  of  large  electrical  generating 
machines,  which  is  also  essential  to  economy,  and  the  load 
is  of  .such  a  nature  that  the  number  of  generating  machines 
ill  operation  can  lie  regulated  to  suit  the  requirements  of  the 
load  throughout  the  day.  Due  to  the  absence  of  coincidence  of 
the  requirements  of  the  various  factories  supplied,  the  amount 
of  energy  produced  per  horse-iX)wer  of  plant  installed  is  much 
greater.  As  a  consequence,  the  cost  of  coal  is  the  predomi- 
nating factor  in  the  total  cost,  and  installation  of  the  most 
«'conomical  plant  is  justified.  The  natural  tendency  in  the 
case  of  the  collective  method  is,  therefore,  to  concentrate 
on  co;il  economy ;  on  the  contrary,  the  tendency  in  the  case 
of  the  individualistic  method  is  to  econftiiise  in  capital  and 
waste  c-oal,  especially  in  a  country  like  England,  where  coal 
is  relatively   cheap. 

Now  it  is  certain  that  arrangements  ought  to  be  made  in 
the  near  future  for  the  manufacture  in  the  United  Kingdom 
ol  many  products  necessary  for  the  development  of  the  iu- 
du.strial  community,  which  are  not  now.  made  here,  and 
which  require  large  amounts  of  electric  power  at  very  low- 
cost.  In  any  case,  after  the  war  plants  will  have  to  be 
erected  for  generating  power  cheaply  in  order  to  deal  w-ith 
these  proeeiises,  and  it  is  submitted  that  the  oiiportunity 
should  be  taken  for  combining  tho.se  plants  with  the  plants 
necessary  for  the  supply  of  the  general  power  requirements 
of  the  country.  This  would  reduce  the  cost  of  electric  power 
to  a  minimum  for  both  purpo.ses.  and,  what  is  jverbaps  more 
jniixjrtant,  free  a  large  amount  of  the  coal  output  for  use  in 
the  generation  of  electricity  for  these  special  processes.  The 
two  must  be  done  together.  There  .should  be  no  delay  in 
the  erection  of  such  plants,  but  the  sites  .should  be  chosen 
.M)  a.s  to  admit  of  the  "  super-pow-er  stations"  w-bich  it  -will 
he  neces.sary  to  erect  being  also  suitable  for  working  in  with 
a  iKiwer  sy.steni  for  the  whole  counti"v-. 

If  the  n'lanufactuier  can  obtain  a  reliable  .supply  of  power 
as  cheaplv.  or  more  cheaply,  from  an  outside  source  than  by 
putting  lip  plant  himself,  he  is  able  to  save  his  capital  for 
u.-*'  in  his  own  particular  trade.  Moreover,  power  can  be 
delivered  to  the  individual  manufacturer  with  greater  econoniy 
in  the  use  of  coiil  from  a  collective  system  than  from  a  series 
ol  individual  plants,  for  the  economical  generation  of  elec- 
tricitv  implies  the  use  of  large  prime  movers,  and  the  econo- 
mical size  of  generating  machine  is  .substantially  larger  than 
the  requirements  of  any  one  of  the  largest  factories. 

It  is  broadly  true  to  say  that,  as  regards  the  country  as  a 
whole,  the  requirement-s  of  each  municipal  area,  each  rail- 
w-.'.v.  and  .each  factory  are  dealt  with  .separately,  w-ith  the 
resiilt  that  the  average  size  of  generating  machine  employed 
is  certainlv  not  more  than  a  tenth— and  probably  not  more 
than  a  tw-entieth— of  what  it  ought  to  be.  Under  such  condi- 
t--.>ns,  eeonomv  in  coal  con.suniption  is  impossible. 

.\  con.spicuous  example  of  the  neees.sity  of  the  multiplica- 
tion of  individual  power  plants,  which  has  arisen  from  the 
fact  that  no  large  central  supply  was  available,  is  afforded  by 
the  recent  addition  to  the  [xiwer  .stations  of  London  of  eight 
railwav  power  stations,  of  an  average  capacity  of  •34.350  KW., 
within  a  distance  of  four  or  five  miles  from  Hammersmith,  in 
addition  to  "ii  other  power  stations  alreadv  existing. 

With  the  exception  of  Lots  Road,  all  these  additional  sta- 
tions are  badlv  situated  as  regards  water  facilities,  and  they 
might  all  have  been  advantageously  combined  on  one  site 
with   great  econoinv   of  capital,  labour,   and   coal. 

The  ixxsition  of  large  local  authority  undejtakihgs  in  the 
Midlands  is  most  unsatisfactory.  Their  power  station  sites 
have  been  primarilv  selected  from  the  point  of  view  of  retain- 
ing the  works  within  the  city  areas,  so  that  the  "rates      on 

•  Unless  cheap  power  is  available  tli-  tendency  must  be  to 
develop  thase  industries  where  the  output  per  head  is  smail 
rather  than  those,  such  as.  for  in.stance,  electrochemical  pro- 
ducts where  the  output  per  head  is  large— industnee  \rbjcb 
a-c  daily  bc-om'm  ;   of  in(-i-easing  n:'.finnnl   impn-ffJlcP 
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such  works  may  be  retained  by  tlie  apcratiug  local  authoiity. 
None  of  the  undertakings  of  Birmingham,  Liverpool,  Man- 
chester, or  Sheffield  have  sites  with  projier  water  and  con- 
densing facilities.  The  whole  of  the.se  undertakings  use  cool- 
ing towers.  The.se  undertakings  generated  during  the  last  i'3 
jnonths  between  000  and  700  miihon  units.  While  the  pre- 
wnt  position  is  most  unsatisfactory,  the  future  expansion  'if 
these  undertakings  gi^■es  rise  to  still  greater  apprehension. 
Important  extensions  on  new  sites  arc  already  projected,  the 
additional  plant  proix)sod  aggregating  tome  300,000  KW.  to 
•100,000  K\v.  Ill  the  case  of  Binnmgham,  the  new  site  chosen 
is  ^yithin  the  city  boundary,  and  the  condensing  facilities  are 
iiiiiit4Ml  t<i  coiiling  towers,  ami  c)\vii3g  to  shortage  of  water 
sui)ply  raw  sewage  effluent  will  have  to  be  u.sed  for  "make- 
up "  puriKwes.  lu  the  case  of  Sheffield,  the  new  site,  whi>.-h 
is  the  subject  of  a.  Parliamentary  inquiry,  adjoins  the  city 
l)oundary,  and  *.-oohng  towers  for  dealhig  with  a  .50,000-KW. 
(U'maiid  will  have  to  be  used  during  lone  periods  of  the  year. 
If  (Hjwer*  is  to  bo  suiiplicd  throughout  the  country  at  tin; 
lowest  possible  price,  the  following  conditions  must  be 
secured  :  — 

1.  The  power  users  in  each  industrial  district  nuist  be  sup- 
plied from  one  common  inter-connected  electrjcal  power  dis- 
tribution system. 

2.  Large  generating  maehines,  not  less  than  20,000  h.p., 
mu.st  be  u.sed,  and  they  must  be  erected  in  the  best  jwssible 
positions  for  economical  production.  In  the  more  important 
industrial  districts  generating  machines  of  50,000  h.f.  might 
be  advantageously  used. 

3.  Power  available  from  surplus  gas  or  waste  heat  should 
be  turned  into  electrical  energy  on  the  spot  in  IcK-al  plants 
which  would  feed  into  the  main  distribution  system.  N.B. — 
.^s  regards  waste  coal — i.e.,  coal  which  it  does  not  at  present 
pay  to  bring  to  the  surface — this  could,  where  trausiwrt  was 
the  ruling  consideration,  also  be  used  on  the  spot. 

To-day,  if  »  coUiery  owner  has  small  and  poor  coal  in  his 
colliery  which  it  does  not  pay  him  to  bring  up  because  it 
cannot  stand  the  freight,  or  a  coal  of  high  calorific  value,  but 
too  friable  to  stand  transport,  ho  cannot  under  existing  condi- 
tions contemplate  turning  it  into  electricity  at*  the  pifs  mouth 
t  — extracting  the  iiy-products  in  doing  so — because,  except  in 
certain  areas  where  a  trunk  main  system  exists,  there  is  no 
market  for  the  elerfricity,  there  being  no  mcans'of  trans- 
mitting or  distributing  it. 

There  arc   impor,fc:int    additional    advantages  to  be    .secured 
from  the  erection  of  plants  on  nxjmy  and  efficient  site,s  rather  . 
than   on  crowded  and   inefficient  sites,  apart  altogether  from 
those  re.sulting  from  the  increase  in  the  size  of  the  plant. 

Apart  from  the  saving  in  fuel,  centralised  iM)wer  production 
is  essential  if  the  capital  charges  and  labour  costs  are  to  be 
reduced  to  a  minimum. 

At  the  pre.sent  time  the  supply  of  electricity  in  Great  Britain 
is  dealt  with  by  some  600  undertakings.  The  average  gene- 
rating plant  capacity  of  those  undertakings  which  have  power 
station.?  is  5,000  h.p.,  or  about  one-fourth  of  the  capacity  of 
one  single  generating  machine  of  economical  size,  and  about 
one-thirtieth  of  the  size  of  what  may  be  considered  as  an 
economical  "  power  station  unit."  The  following  table  gives 
.some  particiilars  of  electricity  supply  in  London  :  — 

London  Electricity  Supply. — Position  in  1913.* 

Central  Greater 

area.  Lender, 

No.  of  authorities         39  70 

No.  of  g'enerating  station.st     11  7o 

Averajre  size  of  stations           ...         ...  7,616  KW.  5.28.5  kw. 

Average  size  of  units    ...         787  KW.  632  KW. 

No.  of  types  or  systems  of  generation         31  49 

No.  of  frequencies        ...         ...         ...           8  10 

\o    of  Vf  Ita 'p?i '^'®°^'^*"°'^  ■•■  ■■•  '^  ■'" 

''      (.distribution  ...         21  24 

No.  of  methods  of  charging  and  prices        50  70 

'  Slight  changes  (have  taken  place  .since  I'JIS,  when  the  above  table  was 
prepared  for  the  L.C.C.,  but  it  has  not  been  considered  necessary  to  revise  the 
"'"'"  '''    ^  the  general  situation  remains  unaltered. 


It  is  not  suggested  that  a  scheme  of  power  ilis-ti'ibution  for 
the  whole  country  can  be  treated  as  an  orduiary  engineering 
Jiroject  and  commenced  <h.  novo,  but  it  is  urged  that  th<; 
time  has  now  arrived  for  the  matter  to  be  con.sidered  compre- 
hensively, and  for  the  reorganisation  of  the  existing  indis- ; 
criminate  power  supply  systems  to  be  undertaken  on  correct 
lines.  The  main  transmission  system  must  be  alternating 
current,  three-phase,  at  a  high  voltage — no  engineer  would 
dispute  it — but  a  more  difficult  question  is  that  of  frequency  ; 
in  Great  Britain  no  leiss  than  10  frequencies  are  employed 
to-day. 

A  division  of  England  and  Scotland  into  areas  having  fre- 
quencies of  50,  40,  and  25  cycles  respectively  represents  the 
least   amoimt  of  scrapping  of  existing  plant  consistent  with 

■*  The  use  of  electricity  for  motive  power  purposes  has 
been  specially  emphasised,  but  electrical  smelting  and  electro- 
chemical processes  are  becominc  increasingly  important.  They 
have,  however,  only  been  developed  to  a.  small  extent  in  this 
touutry  up  to  now,  due  to  the  fact  that  it  has  not  been 
possible  to  obtain  electrical  energy  at  a  low  enough  price. 
The  electric  refining  of  steel,  among  other  matters,  is  known 
Ui  be  urgent.  In  addition,  there  ar*-  the  various  domestic 
uses  of  electricity,  such  as  heating,  cooking,  and  power.  T\hich 
are  capable- of  rapid  development. 


development  on  right  lines.  Roughly  speaking,  England,  soutl 
of  a  hne  between  the  Huinber  and  Carlisle,  could  be  run  ai 
50  cycles,  with  the  exception  possibly  of  the  Black  Country 
between  this  line  and  .the  Cheviots  might  remain  at  40 'cycle- 
whilst  the  whole  of  Scotland  could  be  standaj'dised  at  25  cycle.-^ 
The  chief  difficulties  are,  however,  not  technical  ones,  but 
what  may  be  called  poUtical. 

In  order  to  illustrate  the  inefficiency  of  the  present  system 
a.  list  of  the  average  pi'ices  received  in  the  Lancashire  indus- 
trial district  is  given  in  the  following  table,  and  compared 
with  the  average  price  paid  bv  consumers  on  the  Morth-East 
Gfmst. 

AVUKAlJE   PHlCliS   ClIAUOKi)    |ci   (cixsiJlKKS    rjV   ELECTRICITY    , 

Unoektakimis  in  the  Laxcashirk  Area. 

Private  Public  Traction  Total' 

supply.  lighting.  supply.  supply. 

I'enee  Pence  Pence  Pence 

per  unit,  per  unit,  per  unit,  per  unit. 
182            1-88            ri3  1-50 

102  2-11  103  r02 
217            218            113            TTl     ' 
1-31           1-33           1-27           1-29    i 
2-27            111            113            1-49    ': 

■90  -50  -551  '80    " 

103  —  no  1-05** 
•67            2-24            rOS  -72    -- 

r3u        :>uo         1-25  ,      1-29   : 

165             —  —  1-65  -, 

1-33             —  101  1-20  , 

1-50            2-26  119  1-38  ' 

■72           1-37  122  -85  \ 

142            1-99  r.50  1-44  • 

•67            110  -50  -66  ■ 

2-59  1-75  1-15  ] 

1-95  1-39  1-58 

111  ris  1-49  ' 

nio  1-63  2-00  '■ 

317  127  1-29  .• 

-  2-00  3-42  ■.' 

2-69  1-23  r03  i 

4-35  1-32  1-32  j 
ipital  chfu-ges. 


Liverpool  Corporation 

Manchester  Corporation  .. 

Eccles  Corporation 

Salford  Corporation 

Stretford  Corporation 

Stockport  Corporation 

Bolton  Corporation 

.Bury  Corporation  ... 

Hey  wood  Corporation 

Leigh  Corporation 

Rochdale  Corporation 

Wigan  Corporation 

Ashton  Corporation 

Oldham  Corporation 

Stalybridge  Joint  Board...         '67 

.\ocrington  Corporation  ...        ri2 

Blackburn  Corporation    ...       r63 

Burnley  Corporation        ...       2'00 

Colne  Corporation 2'25 

Darwen  Corporation         ...       122 
Nelson  Corporation  ...       2'68 

Rawtenstall  Corporation...       ri6 
Middleton  Corporation     ...        I'Sl 
\  Does  not  include  anv  t 


The  figures  as  to  the  cost  of  electrical  energy  throughout 
this  imixd'tant  industrial  area  may  be  compared  with  thos^ 
for  the  North-East  Coast  district  of  England,  where  th^ 
entire  area,  .somewhat  larger  in  actual  square  mileage,  andi'' 
much  smaller  in  population  and  in  power  requirements  and.i 
therefore,  less  advantageous  from  a  .supply  point  of  view,  isi 
served  by  a  group  of  power  companies  from  one  inter-con-, 
nected  electrical  distribution  system.  The  average  price  paicl 
for  electi'ical  energy  is  less  than  ^d.  jier  unit,  and  the  use; 
of  electric  power  per  head  relative  to  the  population  is  threei 
times  as  great.  ■ 

[To   he    roiicluilcd.)  ] 


ILLUMINATING     ENGINEERING. 


By  a.  p.  TROTTER. 


(/-;.//riir(,s  jriiiit  I'rcsidcnlkd  Address  to  Ihc  IllU.MINATING  .' 
Enci.neeri.n'g  Society.)  •;■ 

\Yhen  uur  members  are  called  upon  to  advise  on  the  lighting^ 
of  some  place  or  building,  or  to  carry  it  out,  they  examine 
the  conditions  and  consider  the  requirements;  they  recom-; 
mend  the  most  advantageous  method,  and  calculate  the  appro-] 
priate  arrangement  of  lamps.  If  the  job  is  one  of  some  iin-, 
portance,  a  specification  is  drawn  by  a  con.sulting  engineer,; 
tenders  arc  invited,  the  best  on©  is  sidocted,  a  contract  is' 
made,  and  the  work  is  carried  out  by  a  contractor.  The^ 
results  are  checked  by  a  photometer,  and  the  cUent  is  toldj 
that  the  job  is  finished.  Then  he  comes  and  judges  whether] 
the  lighting  is  "good  or  bad"  merely  by  using  his  eyes!; 
This  is  one  of  the  difficulties  of  our  branch  of  engineering, < 
and  its  warns  us  not  to  rely  too  much  on  rules  and  formula;,, 
and  that  we  must  interpret  the  readings  of  the  photometers.; 
with  discretion.  The  instrument  may  make  a  definite  state- 
ment, but   we  must  consider  the  context. 

The  eye  only  is  the  judge.  Even  if  an  instrument  should 
one  day  be  invented  which  would  indicate  a  quantity  of  light' 
on  a  scale  like  a  thermometer,  our  client's  opinion  of  the' 
lighting  will  not  be  materially  influenced.  Illuminating  engi-l 
neers  must  therefore  give  some  attention  to  the  subjective, 
••ind   to  physiological   interpretations  of    sense-impressions.       ■; 

The  National  Illumination  Committee  of  Great  Britain  is| 
a  body  affiUated  to  the  International  Commission  on  lUumi-J 
nation.  It  was  constituted  in  1914  by  the  co-operation  o£^ 
our  Society  with  the  Institution  of  Electrical  Engineers,  the^ 
Institution  of  Gas  Engineers,  and  of  the  National  Physical  i 
Laboratory,  to  carry  on  and  to  develop  the  work  which  had ! 
been  begun  by  the  original  International  Photometric  Com- ' 
mission.  .         .  \ 

The  Committee  has  given  preliminary  consideration  to  aj 
unifonn  international  method  of  rating  and  marking  all^ 
sources  of  light,  and  to  the  nomenclature  of  photometric' 
tei-ms.  It  invited  a  number  of  laboratories  and  private  indi-, 
viduals  to  investigate  the  relation  between  the  height  of  the,' 
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fliiino  of  a  Hefner  amylacetate  lamp  and  its  luiniiious  int-eu- 
sity,  with  the  object  of  settling  the  lieiyht  at  which  it  would 
give  a  light  equal  to  one  intei national  standard  candle,  that  is 
to  say,  to  l.iii  times  the  light  of  the  usual  40  mm.  flame. 
Five  reports  were  received,  and  these,  together  with  an 
American  paper  and  Liebenthal's  original  work,  gave  a  mean 
result  of  44.2  mm.  for  the  height  of  the  flame.  Excluding 
two  for  special  rea.sons,  the  remaining  five  are  within  the 
range  of  half  a  millimetre,  or  about  two  per  cent,  of  light. 
While  this  is  a  satisfactory  performance  for  a  lamp  introduced 
so  long  ago  as  1884,  it  is  not  suflicient  for  scientific  work  of 
precision. 

It  is  not  possible  at  the  present  time  to  discuss  freely  the 
de.sirabihty  of  darkening  the  streets  of  towns  during  war 
time  as  a  protection  against  air  raids,  or  the  degree  or  mode 
of  darkening  if  this  is  cou.sidered  advisable. 

The  original  anti-air  defences  of  London  were  hurriedly 
thrust  upon  the  Admiralty,  and  there  was  no  time  to  go  into 
new  and  difficult  questions,  ^ancl,  of  cour.se.  there  was  no 
experience  to  give  waruing^  of  the  accidents  which  did  in 
fact  re.sult  from  over-darkening.  The  need  for  some  modifi- 
cation .soon  became  apparent.  In  November,  1910,  I  was 
sent  for,  and  was  asked  to  consider  certain  points  which 
wei'e  put  Ijefore  me,  and,  with  an  oflicer  of  the  London  dis- 
trict, I  iu.siJected  various  parts  of  London  in  which  the  lamps 
had  been  obscured  in  various  ways.  In  one  street  I  measured 
an  illumination  con.siderably  less  than  one-ten-thousandth  of 
a  foot-candle.  I  was  asked  to  consider  how  much  light  could 
be  allowed  without  revealing  the  topography  of  the  district. 
In  order  to  study  the  question  more  carefully,  I  was  invited 
to  make  an  aerial  reconnais.sance  from  a  balloon  at  night. 

A  stiff  east  wind  was  blowing,  and  threatened  to  carry  the 
two  balloons  which  ascended  to  the  west.  Tliey  were  there- 
fore so  balla.s-ted  that  we  shot  up  at  once  to  3,500  ft.,  where 
we  found  ourselves  in  the  calm  which  sometimes  lies  between 
an  east  wind  and  a  higher  reverse  cun-ent.  There  was  plenty 
of  time  to  study  the  lighting  over  a  district  of  some  five  or 
six  miles  in  diameter.  The  night  was  clear,  cloudless,  and 
moonless.  The  most  .striking  feature  was  the  unmistakeable 
contrast  between  the  black  river  and  pai-ks  and  the  dim 
shimmer  of  the  gloomy  houses.  Innumerable  windows  with 
drawn  blinds  gave  the  appearance  of  a  granular  film  of 
brightness  nearly  equal  to  that  which  would  have  been  pro- 
duced by  an  illumination  of  0.1  foot-candle.  At  that  date, 
the  streets  were  easily  traceable  by  the  patches  of  light  below 
the  screened  lamps.  The  sight  was  very  beautiful,  and  it  is 
sufficient  to  say  that  the  a'athorities  are  of  opinion  that  it  is 
imix>ssible  to  hide  such  a  city  as  London  by  reducing  the 
street-lighting.  On  the  other  hand,  this  does  not  apply  to 
small  towns,  for,  during  a  run  of  40  miles  into  the  country, 
after  the  waning  moon  had  ri.sen,  at  the  trailing  height  of 
3.50  ft.,  it  was  impossible  to  distinguish  between  houses  and 
haystacks.  A  small  town  and  .several  villages  were  cros.sed 
without  being  seen.  I  ci?n  confidently  as.sert  that  it  is  pos- 
sible to  obliterate,  a  small  town  by  extinguishing  all  street 
lamps  and  by  careful  shuttering  and  screening  of  the  win- 
dows.    But  this  .screening  must   bf  intelligently  .carried  out. 

In  the  warfare  of  the  future  we  must  exjiect  sm-prise 
attacks  by  large  air  squadrons.  It  will  be  nece.s.sar\- 
for  engineers  to  consider  the  best  means  for  control  of 
street  lighting,  and.  indeed,  of  all  outdoor  lighting,  from 
the  source,  and  provision  for  immediate  extinction,  when 
called  upon  by  the  military  authorities  to  take  this  step. 
An  independent  street  lighting  system  affords  an  excel- 
lent method  of  giving  warning  of  an  air-raid  at  night. 
There  are  very  few  instances  of  separate  mains  for  street 
lighting,  but  a  relay  system  for  the  control  of  electric  lamps 
has  been  successfully  tried,  and  seems  to  be  applicable  for 
this  purpose.  It  must  be  remembered  that  our  coast  towns, 
and  indeed  those  neai-  the  coast,  are  visible  from  a  consider- 
able distance  at  night  in  peace  time.  Enemy  aircraft,  de- 
prived of  the  guiding  lights  of  towns,  have  often  liopele.s.sly 
lost  their  way,  and  have  scattered  their  bombs  on  open  fields. 
Complete  darkening  uf  the  whole  country  is  undesirable  for 
many  reasons,  even  if  it  were  possible,  but  a  carefully  con- 
sidered reduction  of  lighting  is  in  many  cases  well  wortli 
much  inconvenience  and  .some  risk  of  accidents. 


THE     FARADAY     SOCIETY. 


■At  the  December  meeting  of  the  Society  a  miscellaneous  col- 
lection of  papers  was  discussed,  concerned  mostly  with  prob- 
lems of  applied  physical  chemi.stry.  The  most  "important  to 
the  engineer  was  that  contributed  by  Mr.  .\i.ex.\ndf.h  1j.  Feild, 
United  States  Bureau  of  Mines,  on  "  Tlie  Viscosity  of  Blast- 
■furnace  Slag  and  its  Relation  to  Iron  Metallurgy." 

The  paper  records  a  brilliant  experimentil  ivsearch  under- 
taken by  Mr.  Feild  ;  the  construction  of  an  apparatus  in  which 
the  viscosity  of  molten  slag-  can  be  measured  at  furnace  tem- 
peratures, namely,  up  to  some  l.WK)  deg.  C.  The  method  is  an 
adaptation  of  that  of  Margules  u.scd  for  the  viscosity  of  liquids. 
In  the  form  adopted  by  Mr.  Feild,  it  consisted  essentially  of 
two  concentric  cylinders  of  Acheson  graphite,  of  which  the 
outer  one,  containing  the  molten  slag,  was  rotated  at  one 
revolution  per  second,  when  the  torque  exerted  on  the  inner 
one,  really  a   graphite   rod    hanging  on   a   steel  suspension 


ril>bon.  was  a  ineasurc  of  the  viscosity  of  the  fluid  between 
thenj.  A  mirror  on  the  suspension  system  recorded  with 
great  accuracy  the  amount  of  j,}vist,  and  hence  the  viscosity, 
once  the  law  of  the  apparatus  was  known  anil  it  lia.i  .een 
calibrated  against  a  viscous  fluid,  such  as  castor  oil,  of  known 
viscosity.  To  maintain  the  slag  and  the  visco.simeter  at  high 
temperatures  the  apparatus  was  contained  in  an  electric  fur- 
nace of  the  granular  carbon  resistance  tyiie,  the  heating  zone 
being  3  in.  in  diameter  and  (i  in.  long,  and  the  outer  furnace 
shell  14  in.  in  diameter  and  18  in.  long.  The  large  size  of 
the  latter  allowed  of  high  heat  insulation.  The  resister  mate- 
rial was  held  in  the  zone  between  two  concentric  alundum 
tubes,  surrounded  by  magne.site  chips, .  and  outside  of  all 
kieselguhr  for  insulation.  Graphite  ring  electrodes  brniii;,.!. 
the  current  into  the  heating  zone  from  a  transformer  giving 
voltages  ranging  from  40  to  IfK),  the  maximum  current  being 
110  amijeres.  The  atmosphere  of  the  furnace,  like  that  of  the 
hearth  of  a  blast  furnace,  was  a  mixture  of  carbon  monoxide 
and  nitrogen.  The  temperature  of  the  slag  was  measured 
by  means  of  an  optical  pyrometer  of  the  Holborn-Kurlbaum 
type,  sighted  directly  upon  the  surface  of  the  rotating  slag. 

Mea.sinements  were  made  with  eight  types  of  commercial 
slags,  and  also  .some  synthetic  sla^s,  at  a  temperature  of  1,500 
deg.  C,  and  the  viscosities  varied  from  S-iO  to  480  (H,0  at 
'20  deg'.  C.  =  1).  The  relation  between  viscosity  and  tem- 
I>erature  was  also  studied,  the  curves  connecting  them  being 
found  to  approximate  to  rectangular  hyperbolas.  The  high  vis- 
co.sity  of  slag  can  probably  be  chiefly  attributed  to  its  silica 
content;  anyhow,  a  very  high  silica  content  is  certainly  accom- 
panied by  high  viscosity.  Examination  of  quartz  ciystals  by 
Bragg's  method  of  X-ray  analysis  points  to  an  unusually  com- 
plex structure,  three  .silica  molecules  being  associated  with 
each  point  of  the  space-lattice.  This  polymerisation  tendency 
J  oust  be  the  fundamental  cau.se  of  the  extreme  vi.scosity  of 
silica  and  of  the  high  vi.sco.sity  of  silicate  combinations. 

Tlie  practical  applications  of  these  measurements  and  their 
further  consideration  are  obxious.  Tlie  fuel  economy  of  a 
blast  furnace  is  to  a  great  extent  dei^endent  upon  the  fluidity 
of  the  slag,  for  this  must  attain  a  certain  value  before  the 
FeS  can  diffuse  from  the  iron  into  the  .slag,  and  the  CaS 
formed  diffuse  away  with  suflicient  rapidity  to  prevent  the 
reverse  reaction,  that  is  to  say,  before  desulphurisation  can 
take  place  and  iron  be  produced.  A  slag  requires  a  minimum 
tempeiature  of  1,400  deg.  C.  to  attain  a  working  fluidity;  no 
iion  will  he  pi'oduced  in  the  furnace  unless  the  temperature 
distribution  is  .such  that  it  can  acquire  this  temperature. 

The  work  so  far  recorded  by  Mr.  Feild  is  merely  an  indica- 
tion of  the  importance  of  the  subject,  and  its  bearings  on 
metallurgy.'  The  wider  aspects  of  the  jiroblem  of  slag  vis- 
co.sity  and  its  effect  uixin  desulphurisation  are  now  engaging 
the  attention  of  the  Bureau  of  Mines,  and  further  reports 
will  be  awaited  by  metallurgists  with  considerable  interest. 

Tlic  CoHceiitrafiim  of  Sidpliinic  Acid. — An  interesting  appli- 
cation of  physical  principles  to  further  industrial  efficiency 
was  described  by  Prof.  Alfred  W.  Porter,  F.E.S.,  in  a  paper 
on  "The  TheiTnal  Properties  of  Sulphuric  Acid  and  Oleum." 

The  exi.sting  data  on  heats  of  solution  and  dilution,  and 
evapiu'ation  of  these  acids  apply  only  to  atmaspheric  tem- 
peratures. ^^'ar  requirements  have  necessitated  their  being 
concentrated  at  high  temperatures  in  enonnous  quantities, 
and  the  question  of  .small  improvements  in  efficiency  has  be- 
come of  financial  importance.  Prof.  Porter  has  ingeniously 
extended  existing  data  to  temperatures  of  '20(1  deg.  C.  and 
over  by  indirect  methods,  either  from  vapour  pressure  by 
means  of  Glapeyron's  fonnula  or  from  thermal  capacities.  The 
values  obtained  are  tabulated  and  represented  on  charts  in 
such  a  way  as  to  be  readily  available  for  factory   practice. 

The  other  papers  presented  were  chiefly  of  chemical  interest. 

The  next  meeting  of  the  Society  will  take  place  on  January 
14th,   1918.   and   will  be  devoted   to  a  general  discus.sion   on 
"  The  Setting  of  Cements  and  Plasters." 
■.  Anniul  Gener.vl  Meeting. 

The  annual  general  meeting  was  held  on  December  I'ith. 
The  le-signation  of  the  Treasurer,  Dr.  F.  MoUwo  Perkin.  who 
had  acted  in  that  capacity  since  the  formation  of  the  Society 
in  r.l(l3.  was  received  with  niuch  regret.  Mr.  Robert  Mond. 
F.R.S.E.,  was  elected  as  his  successor  The  following  officeis 
and  members  of  Council  were  also  elected  :  — 

President :  Sir  Robert.  Hadfield,  Bart..  F.R.S. 

Vice-Presidents:  \V.  E.  Bou.sfield,  K.C..  F.R.S.,  Prof.  F.  G. 
Doniian.  F.Pv.S..  Dr.  Eugene  Haanel,  Prof.  A.  K.  Huntington, 
Dr.  T.  Martin  Lowrv,  F.R.S. 

Council :  W.  R.  Cooper,  Dr.  C.  H.  Desch.  Dr.  J.  A.  Harker. 
F.R.S..  Emil  Hat.schek.  Cosmo  .Tohns,  Prof.  Alfred  W.  Port<>r. 
F.R.S..  E.  H.  Ravner,  .\.  Gordon  Salainon,  Dr.  George  Senter, 
Cav.  Magg.  E.  Sta.s.sano. 

The  report  of  the  Coiincil  stated  that  in  .spite  of  adverse 
(onditioMs  the  past  year  liad  jvrhaps  been  one  of  the  most 
fruitfid  in  the  history  of  the  Society,  whether  mea.sured  by 
tlie  interest  of  the  meeting?  held,  the  value  of  the  work  pub- 
lished, or  its  .activities  in  the  wider  field  of  .scientific  and  tech- 
nical progress.  ■ 

Early  in  the  year  the  Society  presented  a  memorandum  to 
the  Mini.stry  of  Munitions  on  tlie  production  of  .synthetic 
nitrogen  comixiunds.  and  as  an  outcome  of  a  conference  which 
took  place  between  repre.stnitatives  of  the  Society  and  of  the 
Munitions  Inventiinis  Department  of  the  Ministry,  a  Nitrogen 
Products  Committee  of  the  Department  was  formed. 

Tlie  Society  lins  pre.<!ented  to  the  Department  a  serie.s  of 
sectional  reports  on  many  of  the  aspects  of  the  proble'm  under 
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consideration,  drawn  up  by  Messrs.  W.  R.  Bousfield,  W.  R. 
Cooper,  E.  Griffiths,  F.  M.  Perkin,  and  F.  S.  Spiers,  and  it 
has  also  initiated   some  experimental   work. 

The  Society  is  conducting  a  research  on  "The  Setting  and 
Disintegration  of  Salts  and  other  Crystalline  Substances,"  for 
which  it  has  iweived  a  grant  from  the  Department  of  Scien- 
tific and  Indu.strial  Research. 

tieiieral  discussions  held  in  the  course  of  the  year  included 
one  on  "Methods  of  Obtaining  High  Temperatures  in  the 
Laboratory."  and  another  on  "Refractory  Materials,"  which 
proved  to' be  a.  function  of  outstanding  importance,  attracting 
}\idespread  interest. 

In  conjunction  with  other  Societies,  the  Faraday  Society 
was  instrumental  in  calling  together  a  conference  to  discuss 
means  for  carrving  into  effect  a  scheme  of  co-ordination  be- 
tween the  variou-s  bodies  interested  in  refractories  research 
and  standardisation.  Later  in  the  year  a  second  oonf^v.n-.- 
was  held,  which  re.sulted  in  the  appointment  of  a  Provisional 
Organising  Committee  to  draft  a  scheme  for  a  proposed  Asso- 
ciation for  Refractories  Research  for  the  consideration  of  the 
industries  concerned. 


WAR  ITEMS. 


Light  and  Power:  A  War  Regulation. — The  following  is 
a  new  Regulation  which  has  been  published  under  the  De- 
fence of  the  Realm  Act  ;  — 

11a  The  MinisKT  of  Munitions,  wilh  a  view  to  maintaining  or  increasing 
the  sLipplv  of  light,  heat  or  power  for  the  purpose  of  the  production,  repair 
or  transport  of  war  material,  or  tnv  other  work  necessary  for  the  successful 
pio^cution  o(  the  war,  mav  by  order  direct,  that  lights  of  any  specified  class 
or  description  shall  be  extinguished  or  their  use  restricted  to  such  extent, 
between  such  hours,  within  such  area,  on  such  premises,  and  during  such 
perioil  as  may  be  specified  in  the  order,  and  it  anv  person  having  control  of 
iiny  light,  or  occupying, 
ch.-irge  of    premises  ^n,    on 


ntrol    of. 


nanaging.   or    being    in 
hich    any    light   is   used 
uch    order    he    shall    be   guilty    of    a    summary 
offence    against   these    regulations :  .      ,  ,. 

Provided  that  this  regulation  shall  not  apply  to  any  light  required  to  be 
kept  lighted  bv  a  competent  naval  or  military  authority,  or  other  officer 
.luihorised  bv  him  for  the  purpose,  or  under  any  order  made  under  Regula- 
tion   11    bv    the  Secretary    of    State,    or   the    Secretary    for    Scolt.tnd. 

Tramways  in  War=time. — The  following  new  ReguUition 
has  been  issued  under  the  Defence  of  the  Realm  Act  ;  — 

After   Regulation  7bb    the   following    regulation    shall    be  inserted  ;— 

7n»ii.  (1)  The  Board  of  Trade,  for  the  purpose  of  making  the  most  cfli- 
cient  use  of  the  materials  or  plant  belonging  to  a  tramway  or  light  railway 
undei'taking  with  a  view  to  the  successful  prosecution  of  the  war,  may  by 
order  require  the  whole  or  any  part  of  the  rolling-stock,  materials  and 
plant,  including  permanent  way,  of  any  such  undertaking  to  be  placd  at 
ih.-ir  disposal  or  at  the  disposal  of  any  person  or  body  of  persons  named  by 
them. 

Where  .my  such  order  has  been  made  the  Board  or  any  such  person  or 
body  of  pel-sons  may  take  possession  of  such  portions  of  the  rolling-stock, 
materials  or  plant  of  such  undertaking  as  they  may  require,  and  may 
r.  move  them  and  make  use  of  them  for  the  purposes  of  any  other  tramway 
or  light  railway.    •» 

(2)    .\nv    order    made    under    this    regulation    may    be    revoked,    extended    or 


-led 


requir 


iply   with    the 


of   an 


orde 


(3)  If  any  person  f,iils  to  con 
under  this  "regulation  or  wilfull 
such   order  he   shall  be  guilty   of  a   summary   offence  against  these  regulations. 

■  Electrical  Restrictions  at  Rome. — .A  new  set  of  regula- 
tions controlling  the  use  of  electricity  for  lighting  and  heating 
has  just  been  issued  by  the  municipal  authorities  at  Rome. 
Exits  ol'  theatres,  concert  halls,  &c.,  will  only  be  allowed 
one  lamp,  not  exceeding  60  watts.  The  present  lighting  of 
shop  windows  and  show  cases  is  to  be  reduced  by  50  per 
cent.,  by  discontinuing  half  of  the  lamps  at  present  in  use, 
and  keeping  the  candle-power  of  the  remaining  half  at  the 
pre-sent  value.  No  further  extensions  will  be  permitted, 
either  by  changing  the  c.P.  of  the  lamps  or  otherwise,  in  the 
heating  and  lighting  installations  of  shops,  offices,  public 
buildings,  c*i:c.  The  use  of  cun-ent  for  heating  is  forbidden 
between  4  and  10  p.m. 

Hxemption  .Applications. — .\n  appeal  was  made  at  Leices- 
ter for  an  electrician  at  a  Itx-al  kmema  (C3),  previously  re- 
jected, who  is  substituting  a  Class  -A  man  now  in  the  Navy, 
and  who  has  undergone  an  operation  for  appendicitis  and 
l>eritonitis.     Exemption  was  refused. 

.\t  Radcliffe  (Lanes,),  exemption  was  applied  for  an  assist- 
ant electrical  engineer,  apprenticed  to  a  firm  domg  practically 
all  Coverninent  work,  and  who  had  been  discharged  from 
the  Army  after  four  months'  fservice.  The  api')eal  was  le- 
ftised  as  from  the  end  of  January. 

The  Lancaster  Tribunal  have  granted  six  months'  exemp- 
tion to  an  electrical  in.stallation  engineer  (42,  C  3),  who  is  in 
charge  of  the  installation  at  a  mansion  convei-ted  into  a  mili- 
tary hospital. 

.At  Southampton,  the  Corporation  tramway  department  ap- 
pealed for  exemption  for  five  employes.  The  manager  said 
that  substitutes — discharged  .\rmy  men — had  been  .sent,  but 
they  left.  One  was  given  six  months  with  a  view  to  substi- 
tution, and  the  others  were  each  temporarily  exempted  for 
a  similar  period. 

^Ve.st  Kent  .Appeal  Court  has  granted 'one  tnonth's  exemp- 
tion to  H.  W.  Whitaker  (18,  Grade  3),  assistant  electrician  at 
the   Theatre  Royal.   Chatham. 

Before  the  East  Kent  Appeal  Court,  exemption  was  claimed 
for  H.  G.  H.  Deade  (39,  CI),  stoker,  with  the  Isle  of  Thanet 
Traction  &  Lighting  Co.,  Ltd.,  and  he  was  given  until  June 
17th. 

An   appeal    was  niad^    by   the    Military  against  exempfion 


held  by  F.  Stillingfleet  ('24,  Bl),  electrician  at  L'nderley 
Hall,  near  Kendal.  Major  Hope  Brown,  for  the.  Mihtary, 
contended  that  there  was  no  need  for  an  electrician  at  the 
Hall,  but  the  estate  agent  replied  that  the  man  was  in 
charge  of  the  turbine  for  the  electric  lighting,  and  was  a 
valuable  man.  The  appeal  was  dismi.ssed,  and  the  exemption 
confiiTned. 

Dorset  Appeal  Court  heard  an  appeal  liy  the  National  Ser- 
\ice  Representative  against  temix>rary  exemption  until  Febru- 
ary 28th  allowed  to  H.  J.  Barrow  (30).  electrical  wireinan 
with  Messrs.  Brooking  &  Co.,  electrical  engineers,  of  Wey- 
mouth. Captain  Chubb  suggested  that  Barrow  would  be  an 
excellent  man  for  the  engineers.  The  appeal  was  disallowed, 
and    the  exemption    confirmed. 

.At  Peterborough,  exemption  was  claimed  for  P  .Woodman 
(42,  B2),  tramway  traffic  inspector,  and  E.  A.  Sewter  (81, 
B  2),  mechanic  on  tlie  tramway  maintenance  and  repairing 
staff.     Each  was  allowed  three  months. 

The  Essex  Appeal  Court  heard  a  Military  appeal  against 
exemption  untD  March  1st  aflowed  to  G.  A.  Weston  (38,  B  1), 
electrical  engineer,  Westtliff,  Southend-on-Sea.  He  has 
charge  of  the  electrical  fittings  at  hospitals  and  council 
schools,  and  the  exemption  was  granted  on  the  ground  of 
domestic  hardship  and  national  interest.  The  appeal  was 
refused,  and  the  exemption  confiiTued. 

On  a  National  Service  review,  the  Chippenham  Tribunal 
has  granted  exemption  until  April  15th  to  P.  Foyle  (41, 
Class  A),  who  is  in  charge  of  the  electric  plant  at  the  cloth 
factory. 

-At  Lewes,  the  Electric  Supply  Co..  Ltd.,  appealed  for  re- 
newed exemption  for  R.  Woodward  (27,  general  service),  shift 
engineer,  on  the  ground  of  certified  occupation.  Captain 
Selby  .A.sh  objected,  as  appellant  had  not  attended  the  Volun- 
teer drills.  Woodward  explained  that  the  other  assistant  was 
away  on  Admiralty  work.  He  was  supposed  to  relieve  him 
(applicant)  at  6.30  p.m.,  but  sometimes  he  had  to  wait  until 
8  p.m.,  and  sometimes  until  10.30  p.m.  He  had  to  remain 
until  the  other  man  came.  He  sometimes  had  to  work  14 
and  16  hours  per  day,  and  he  had  to  work  on  alternate  Sun- 
days. The  exemption  .was  renewed  until  April  4th,  appel- 
lant to  join  Section  B  of  the  Volunteers. 

\t  St.  Ives  (Hunts),  Me.s.srs.  Enderby  &  Co.  'appealed  for 
S.  J.  Allen  (Bl).  engineer  in  charge  of  new  electrical  driving 
plant  and   machinery,   and  four  months  were  conceded. 


LEGAL. 


Kkxsingtox  i:  Knightsbkidge   Electric  Lighting  Co..  Ltd., 

i:  The  Nottixg  Hili,  Electric  Co..  Ltd. 
The   hearing   of  this   action   was   continued   before   Mr.  Justice 
McCardie  on  Thursday.  December  20th. 

Mr.  Tomlin.  K.C.  for  the  Xotting  Hill  Co  ,  detailed  the  findings 
of  Mr.  J.  Swinburne,  which  were  published  in  the  Elec- 
trical Review  of  October  12th,  and  concluded  by  submittlnpr 
that  the  Arbitrator's  award  was  wrong,  and  he  had  not  correctly 
construed  the  agreements. 

Mr.  Vesev  Knox,  on  behalf  of  the  Kensington  and  Knights- 
bridge  Electric  Co .  submitted  that  the  award  should  be  upheld. 
Counsel  argued  that  the  point  taken  by  Mr,  Tomliu  with  regard  to 
the  Kensal  Town  supply — viz..  that  it  could  not  have  been  given 
unless  it  was  given  by  the  Metropolitan  Co. — was  not  open  to  him, 
and  that  Mr.  Tomltn  was  not  entitled  to  put  before  the  Court  the 
statement  of  facts  on  which  to  found  his  argument.  The  maximum 
power  taken  last  year  by  both  the  companies  was  less  than  half 
of  the  capacity  of  the  joint  station,  and  there  had  always  been  an 
enormous  surplus  of  current.  There  never  had  been  any  question 
of  limitation  of  output.  Mr.  Tomlin  had  claimed  that  the  Netting 
Hill  Co.  had  taken  600.000  watts,  and  had  done  all  that  they  were 
required  to  do  ;  but  that  was  a  misapprehension  of  the  object  of 
the  relevant  clauses,  as  these  dealt  with  the  limitation  of  the 
maximum  demand.  The  clauses  limited  the  amount  which  during 
a  certain  specified  period  could  be  taken  from  the  joint  station. 
The  joint  station  had.  at  all  relevant  times,  been  ready  and 
willing  to  give  any  supply  required  by  the  Netting  Hill  Co. 

Mr.  Justice  McC.\rdie  said  that  difficult  matters  were  arising 
with  regard  to  the  facts  found  by  the  arbitrator.  If  they  were  to 
get  on  with  the  hearing,  they  must  try  to  formidate  some  common 
basis  of  facts. 

Mr.  Tomlin  said  that  the  capacity  of  the  joint  station  had  beefl 
increased  from  time  to  time,  and,  instead  of  being  limited  to  1.800 
KW..  it  was  now  9,000  KW.  His  clients  had.  in  regard  to  the  to  al, 
always  taken  a  fair  proportion  provided  for  in  the  agreements. 
There  hail  been  times  when  the  station  had  not  been  in  a  position 
to  give  them  all  that  they  wanted. 

The  hearing  of  the  case  was  continued  on  Friday.  December  21st, 
and  Mr.  Tomlin.  K.C  replied  on  behalf  of  the  Notting  Hill  Co. 
He  said  the  root  question  in  the  case  was  :  \\'hat  was  the  contract 
the  Notting  Hill  Co.  had  entered  into,  and  what  had  they  contracted 
to  do  !  If  they  had  contracted  to  do  something  that  was  within 
their  powers,  and  had  not  carried  it  out,  they  were  liable  in 
damages,  but  if  it  was  not  within  their  powers,  they  were  not  liable 
in  damages  because  there  was  no  contractual  obligation  of  which 
there  had  been  a  breach,  as  they  never  had  the  contractual  capacity 
to  bind  themselves  by  any  such  obligation.  Upon  the  agreement 
there  were  two  limitations— the  supply  was  to  be   within   the 
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statutory  area,  and  there  was  to  be  "  a  reasonable  amount  "  taken. 
As  the  Kensal  Town  area  was  outside  of  the  statutory  area,  if  he 
was  ri^ht.  that  concluded  the  whole  point  in  his  favour.  Counsel 
also  submitted  that  it  could  not  be  contended  that  as  the  arbitrator 
had  found  damages  there  was  an  end  of  the  matter.  The  award 
had  been  framed  in  an  alternative  sense  by  Mr.  Swinburne.  The 
Kensinjfton  Co.  could  only  found  a  claim  on  a  breach  by  the 
XottinfT  Hill  Co.  of  a  valid  obliyation,  and  they  had  to  show  that 
there  was  an  obligation  of  which  there  was  a  breach,  and  in  respect 
of  which  a  claim  for  damages  arose.  There  had  been  a  supply  to 
an  area  outside  the  statutory  area  which  was  ultra  rirex.  and  the 
Kensington  Co.  were  now  seeking  to  say  that  the  Xotting  Hill  Co. 
were  bound  to  take  the  supply  from  the  joint  station  "  for  any 
purpose  " — even  if  it  was  illegal  or  ultra  tires. 

At  the  close  of  the  arguments,  as  mentioned  in  our  last  issue, 
Mr.  Justice  McCaedie  reserved  his  judgment  until  the  1918 
sittings. 


BUSINESS  NOTES. 


Catalogues  — ^Iessks.  Vickek.s,  Lth.,  Elei/trical  Sales 

Department,  Vickers  House.  London.  S.W.  1. — We  recently  mentioned 
a  number  of  pamphlets  which  had  been  issued  in  foreign  languages 
by  this  company  as  part  of  its  foreign  propaganda  scheme. 
We  have  now  received  some  further  examples  of  this  collection. 
One  is  a  tJO-page  brochure  produced  in  the  same  excellent  style, 
containing  a  considerable  number  of  finely  executed  half-tone 
views  of  the  electrical  machine  shops  of  the  company  and 
typical  examples  of  its  electrical  machinery  manufactures,  in- 
cluding A.C  and  c.c.  generating  plant,  rotary  converters  and  motor- 
generators.  c.C.  and  A.C.  motors,  and  motor-driven  machinery.  In 
all  cases  there  is  brief  letter-press  in  several  languages.  A  special 
Russian  edition  of  this  brochure  is  now  in  the  press.  Two  little 
blotter  slips,  with  illustrated  backs,  are  printed  in  colour,  about  as 
artistically  as  anything  of  their  kind  that  we  have  seen. 

Calendars,  &c.— ^^^Iessrs.  Peckham,  DucAiir  &  Co..  of 

9U,  Charing  Cross  Road.  W.C.,  have  prepared  a  useful  desk 
Reminder  Book  of  very  presentable  appearance.  Each  page  con- 
sists of  a  week's  ample  daily  memoranda  spaces,  and  will  either 
turn  over  at  the  top  or  tear  off. 

From  Messrs.  Ale.x.  Hawkixs  i:  Soss,  of  London  Road.  South- 
wark.  S.E.  1,  we  have  received  an  artistic  wall  calendar,  small 
monthly  date  slips  being  fastened  beneath  a  charming  reproduction 
in  colour  of  "  The  End  of  a  Perfect  Day. " 

The  Hart  Acci'MrL.\TOR  Co..  Ltd..-  of  Marshgate  Lane, 
Stratford,  London,  in  accordance  with  their  now  long-established 
custom,  have  prepared  a  desk  blotting  pad.  with  the  calendar  for 
191S  arranged  in  two  halves  on  either  side  of  the  pad. 

The  Westminster  Tool  axd  Electric  Co.,  Suffolk  House. 
Laurence  Pountney  Hill.  Cannon  Street,  London,  E.G.  4. — Small 
hanging  wall  calendar  with  monthly  slips  for  I!U8.  ' 

From  Messrs.  Hill,  Tptox  ..t  Co.,  Ltd..  of  22.  George  Street, 
Oxford,  we  have  received  a  wall  calendar  with  distinctly  printed 
monthly  slips,  lighting  times  and  moon  changes  Ijeing  indicated  in 
red  ink. 

The  Sux  Electrical  Co.,  Ltd.,  of  118-120.  Charing  Cross  Road. 
London.  W.C.  2,  have  prepared  a  set  of  refills  for  their  desk 
calendar  for  1918.  They  will  be  pleased  to  send  a  set  to  any  reader 
who  has  the  metal  base  ;  unfortunately,  as  the  circumstances  of 
the  time  preclude  the  manufacturing  of  more  metal  bases  at  present, 
they  are  unable  to  forward  complete  calendars. 

Once  again  we  are  indebted  to  the  British  Thomsox-Housto.v 
Co..  Ltd..  of  Rugby,  for  one  of  their  large,  businesslike  wall  sheet 
calendars.  On  each  monthly  sheet  for  1 9 1 8  there  are  printetl.  as  before 
in  smaller  type,  the  dates  for  the  preceding:  and  the  following 
months.  A  bird's-eye  view  of  the  Rugby  works,  and  a  half-tone 
illustration  of  plant  made*  by  the  company,  appear  on  each  sheet, 
together  with  addresses  of  the  B.T.H.  branch  offices. 

Messrs.  Taylor  &  Cuallex.  Derwent  Works  and  Foundry. 
Birmingham. — Wall  calendar  for  1918,  with  a  set  of  perpetual 
changing  date  cards. 

Messrs.  Simple.ic  Conduits  Ltd.,  of  Garrison  Lane,  Birmingham, 
liave  again  sent  us  one  of  their  useful  pocket  diaries,  which  not 
only  admirably  serves  its  main  purpose,  but  also  contains  a  quantity 
of  engineering  information  and  data.  In  atldition  we  have  received 
an  ingenious  ashtray,  representing  one-half  of  a  .^^implex  four-way 
box,  and  an  excellent  leather  pocket  wallet,  all  of  which  items  we 
highly  appreciate. 

Trade  Announcements. — Messrs.   Wooiaough,  Laxo, 

Ltd..  of  Acton,  have  changed  their  name  to  Lang  &  Squire.  Ltd., 
but  the  management  of  the  firm  is  unaltered.  Mr.  Woolnough  has 
liad  no  interest  in  the  company  for  some  years.  The  company  is 
now  in  a  much  stronger  position  to  give  prompt  deliveries. 

In  connection  with  the  death  of  Mr.  W.m.  Joh.nsox.  it  is  announced 
that  the  business  of  Messi-s.  Wm.  Johnson  A:  Co.,  electrical  con- 
tractors, of  49.  Leopold  Street.  Sheffield,  will  be  continued  under 
tlie  management  of  Mr.  H.  J.  Burdett. 

Liquidations. — Resisto    Electrical  JlAiaTAcTiRixo 

Co.  Ltd. — Creditors  must  send  particulars  of  their  debts,  &f., 
to  the  liquidator,  Mr,  De  Westley  Layton.  Tliorner's  Chambers. 
Ingram  Court,  Fenchurch  Street.  EC.  :!,  by  January  ISth. 


Book  Notices. — "  The  Function  and  Place  of  Adver- 
tising in  Modern  Business  Economics,"  with  particular  reference 
to  the  attitude  of  Government  Departments  to  advertising.  Issued 
by  the  Council  of  the  Association  of  British  Advertising  Agents, 
London.  .^ 

We  have  received  copies  of  further  issues  of  the  B.E.A.M.A. 
.loiirual.  printed  in  Spanish  and  Russian  respectively.  London  : 
H.E..4.M.A..  Oakley  House,  Bloomsbury  Street.  London.  W.C.  2. 

"Radio  Communicatiuu  Theory  and  Methods."  By  J.  Mills. 
London  :  Hill  Publishing  Co.     Price  Ts.  4d.  net. 

■Central  Stations."  By  T.  Croft.  London:  Hill  Publishing 
Co.     Price  10s.  lid.  net. 

•  Lighting  Art."  By  M.  Luckiesh.  London  :  Hill  Publishing 
Co.     Price  10s.  6d.  net. 

■"  Circular  of  the  Bureau  of  Standards."'  Xo.  G8.  Public 
ITtility  Service  Standards  of  Quality  and  Safety.  Washington  : 
Government  Printing  Office.     5  cents. 

The  "Electrical  Engineers  Diary."  1918.  Edited  by  J.  H. 
Johnson.  M.I.E.E.     London  :  S.  Davis  A;  Co.     Price  6s. 

Auction  Sale. — Messrs.  W.  Houghtox  &  Co.  will  sell 

by  auction  on  January  30th.  at  the  Mart,  Tokenhouse  Yard,  various 
leasehold  properties  in  Gt.  Marlborough  Street,  and  Foubert's  Place, 
suitable  for  electrical  engineers  and  manufacturers.  See  our 
advertisement  pages  to-day. 

For  Sale. — -Leeds  Corporation  Electricity  Department 
is  inviting  offers  for  a  quantity  of  surplus  plant,  including 
engines,  alternators,  and  condensing  plant.  For  full  particulars  see 
our  advertisement  pages  to-day. 


LIGHTING  AND  POWER  NOTES. 


Alton. — Pkov.  Order. — The  U.D.C.  has  decided  to 
oppose  the  application  of  the  Aldershot  Gas,  Water,  and  District 
Lighting  Co.  for  a  prov.  order  for  electric  supply  to  parishes  in 
the  area  of  the  R.D.C..  in  view  of  the  fact  that  the  Council  before 
the  war  gave  instructions  for  an  electrical  scheme  to  be  prepared 
for  Alton  and  adjoining  rural  parishes,  and  had  postponed  the 
scheme  on  account  of  the  war. 

Australia. — Uralla  (X.S.W.)  Municipal  Council  has 
applied  for  authority  to  carry  out  an  electric  light  scheme.  Armidale 
City  Council  has  received  a  further  offer  to  install  electric  lighting 
in  the  town  from  the  Hellgrove  and  Armidale  Water-Power 
Electric  Co..  which,  under  an  old  Act  of  Parliament,  possesses 
legal  authority  to  supply  electricity  in  the  district.  The  company 
proposes  generating  by  water  power  at  a  site  lOi  miles  from  the 
cit.v. 

The  Lighting  Committee  of  the  South  Grafton  Municipal 
Council  has  recommended  acceptance  of  the  electric  lighting  pro- 
posal of  Mr.  J.  X.  Webber,  of  the  Clarence  River  Timber  Co.  ; 
under  the  scheme  the  Council  will  have  the  right  to  acquire  the 
distributing  system  and  battery  to  be  erected,  at  such  time  sis  the 
Xymboida  hydro-electric  supply  is  an  accomplished  fact. 

The  city  electrical  engineer  at  Goulburn,  N.S.W.,  has  reported 
favourably  on  the  question  of  substituting  electric  for  steam  power 
at  the  water  works  pumping  station. 

A  conference  of  a  number  of  towns,  convened  by  the  Goulburn 
Chamber  of  Commerce,  is  urging  the  Government  to  proceed  with 
the  Burrinjuck  hydro-electric  scheme. 

In  the  Railways  Bill  now  before  the  Victorian  Parliament,  pro- 
vision is  made  for  the  sale  of  electrical  energy  in  bulk  by  the 
Railway  Commissioners :  strong  objection  is  lieing  taken  to  the 
measure  by  the  Melbourne  City  Council,  because  it  would  be 
possible  for  the  bulk-supply  business  of  the  Council,  on  the  expira- 
tion of  agreements,  to, be  transferred  to  the  Railway  Commissioners, 
and  thus  injuriously  affect  the  financial  stability  of  the  Council's 
undertaking  :  also  because  it  would  emjKiwer  the  Commissioners 
to  supply  electricity  to  the  Board  of  Works  pumping  station,  the 
Harbour  Trust,  the  new  post  office,  and  the  Government  cold 
stores,  which  are  at  present  supplied  by  the  Council.  The 
Railway  Commissioners,  it  is  argued.  Would  have  power  to 
■  pick  and  choose"  their  consumers,  and  would  naturally  take  the 
largest  and  most  profitable.  It  is  therefore  urged  that  the  Bill 
be  withdrawn  and  that  a  conference  be  held  between  the  Railway 
Commissioners  and  the  Electric  Supply  Committee  of  the  City 
Council,  with  a  view  of  introducing  an  amending  Bill  to  the  next 
session  of  Parliament. 

Mr.  H.  Frew,  civil  engineer,  Brisbane,  recently  laid  before  a 
special  meeting  of  the  Townsville  Council.  Queensland,  a  scheme 
for  a  septic  tank  generating  septic  gas  an^^  providing  power  for 
electric  light.  Mr.  Frew  laid  two  proposals  before  the  meeting — 
one  a  full  installation,  which  would  cost  £23.400,  and  a  smaller 
scheme,  costing  £  1 3,900  for  installation. 

Aylesbury. — The  T.C.  hits  undertaken  to  supply  Mr. 
Jas.  Putman,  of  Haydon  Hill,  at  a  cost  of  £270.  Mr.  Putman  pay- 
ing £200  towards  the  cost,  and  guaranteeing  at  least  £1.5  a  year 
for  10  years.  Current  is  also  to  be  supplieii  to  the  mill  of  Mr.  E.  P. 
Collier  at  ,?d.  per  unit. 

Ballyshannon. — -^'i  application  from  cottage  tenants  to 
the  D.C.  for  the  introduction  of  electric  light  in  the  dwellings,  was 
met  by  the  chairman  (Mr.  T.  Gorman")  with  the  remark  that  if  a 
10  yei!"!-  iiuirantee  were  given,  no  objection  would  be  offered. 
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Belfast. — The   recent   strike   at  the  power  station   was 

settled  by  the  men  afrrjeins-  to  return  to  work  on  the  understa'nd- 
injr  that  if  the  Order  of  the  Mjnistrj-  of  Munition?  is  extended  to 
aemi-skUled  and  unskilled  men.  the  Corporation  will  act  on  it  as 
from  the  date  applying:  to  skilled  men.  The  electrical  service  was 
maintained  by  volunteer  workers  from  Corporation  departments. 

Braintree. — Proposed  E.L.. — Both  theCrittall  Manufac- 
turing Co..  and  the  U.D.C..  have  given  notice  that  they  are  applying 
for  powers  for  electric  lighting.  It  is  estimated  that  the  contest 
will  cost  the  ratepayers  £300,  equal  to  an  addition  of  4d.  to  the 
local  rates. 

Branstone.  —  Tutburv  R.D.C.  has  consented  to  the 
Burton-on-Trent  T.C.  erecting  a  high-tension  overhead  line  for  the 
supply  of  current  to  a  new  factory. 

Cavan. — Mr.  J.  F.  Tierney.  C.E.,  has  reported  to  the 
B.  of  G.  on  the  purchase  of  plant  for  the  proposed  installation  of 
electric  lighting  in  the  workhouse,  estimating  that  over  £300  had 
been  saved  by  the  transaction. 

Dorking. — Price    I.vceease. — The  Electricity  Co.  ha* 

increased  the  price  of  current  for  lighting  from  the  date  ef  the 
next  Quarterly  meter  readings  by  a  further  '>  per  cent.,  making  a 
total  advance  on  pre-war  rates  of  20  per  cent. 

Dudley. — Price  Increase.  —  The  Electri"  Lighting 
Committee,  on  the  application  of  the  Power  Co.,  recommends  the 
Council  to  agree  to  an  increase  in  the  price  of  electricity  by  12j 
per  cent. 

Gainsborongh. — Prov.  Order. — The  r.D.C.  has  decided 
that  it  is  expedient  to  oppose  the  application  of  Mr.  Jas.  Marshall, 
of  Messrs.  Marshall.  Sons  lV  Co..  Ltd.,  for  a  prov.  order. 

Grantham. — Price     Revision. — The     Urban    Electric 

Supply  Co.  announces  that  from  January  1st  consumers  supplied 
on  the  weekly  payment  system  will  be  charged  2d.  in  the  Is.  extra 
.per  week  for  the  eight  winter  months,  instead  of  Id.  as  at  present, 
and  slot  meter  consumers  will  be  charged  4d.  in  the  Is.  extra, 
instead  of  2d. 

Greenock.- — Year's  Working. — The  annual  report  by 
Mr.  F.  H.  Whysall,  burgh  electrical  engineer,  on  the  working  of  the 
Corporation  electricity  undertaking  during  1916-17.  shows  that  the 
total  output  sold  amounted  to  over  21  million  units,  an  increase  of 
irS  per  cent,  on  the  previous  year.  Greenock  took  16.S74.344 
units.  Port  Glasgow  2,y8S,2i;2  units,  and  traction  absorbed  the 
remaining  1.263,035  units.  The  total  income  for  the  year  was 
£96.843,  whUe  the  gross  profits  amounted  to  £42,062.  and.  after 
meeting  interest  and  sinking  fund  charges,  and  providing  £.5,000 
for  depreciation,  there  remained  a  net  surplus  of  £I0,S31,  as  com- 
pared with  £6.998  in  the  previous  year.  The  average  total  works 
cost  was  ■C16d.  per  unit,  as  against  ■659d..  although  the  average 
price  of  coal  was  Is.  per  ton  more  than  during  1915-16,  the  reduc- 
tion being  entirely  due  to  economies  in  generation,  as  a  result  of 
careful  tests  to  ascertain  the  best  conditions  of  working  in  the  boiler 
iouse  and  engine  room.  The  total  connected  load  was  27.279  KW.. 
and  the  maximum  load  7,783  KW.  The  loail  factor  improved  from 
28'99  per  cent,  to  3102  per  cent.,  while  an  increasj  of  'Old.  over 
last  year  was  obtained  in  the  average  price  received  per  unit  for  the 
whole  supply.  The  two  new  30.000-lb.  boOers  installed  in  Decem- 
ber, 1916.  and  the  new  cooling  tower  of  310.000  gallons  per  hour 
capacity  have  enabled  considerable  economies  in  generation  to  be 
made.  The  refuse  destroyed  at  the  destructor  amounted  to  15,063 
tons,  wages  costing  23.  Oid.  per  ton  destroyed:  1,064,135  units 
were  generated  by  the  steam  raised,  and  the  value  of  these  at  ■35d. 
per  imit  was  £1.552. 

During  the  past  year  the  installation  and  hire  department  has 
sent  out  electric  heating  apparatus  having  a  capacity  totalling 
393  KW.  :  altogether  282  motors  and  other  appliances,  representing 
466  KW.,  were  installed  by  the  department  during  the  year.  The 
capital  account  now  amounts  to  £404,841,  of  which  £96,857  has 
been  repaid:  of  the  net  surplus  £7,781  has  been  added  to  the 
reserve  fund,  which  now  stands  at  £41.200.  and  £3,050  has  been 
transferred  to  the  burgh  general  assessment  account. 

Halifax. — Price  Increase. — The  Electricity  Committee 
proposes  to  increase  the  charges  for  lighting  and  heating  by  12J 
per  cent. 

Haslingden. — Price  Revision. — The  General  Purposes 

Committee  has  had  under  consideration  the  price  paid  by  the 
Corporation  for  electricity,  and  decided  that  the  following  amended 
scale  of  charges  should  come  into  operation  on  January  1st. 
viz.  :  —  Lighting  ]nirposes.  5d.  per  unit ;  heating  and  ordinary 
power  consumers,  a  further  increjise  of  10  per  cent,  on  original 
scale  price,  making  a  total  increase  of  25  per  cent.  ;  tramways,  a 
flat  rate  of  IJd.  per  unit,  as  and  fromApril  1st,  1917.  With  regard 
to  the  increase  in  the  price  per  unit  to  be  charged  to  special  power 
consumers  vmder  agreement,  they  had  agreed  to  forego  the  terms 
set  out  in  the  respective  agreements,  and  were  prepared  to  pay  an 
additional  figure  based  on  the  Acerington  Corporation's  works  costs. 

Hebden  Bridge. — The  Council,  in  Committee,  has 
decided  to  oppose  the  Yorkshire  Electric  Power  Co.'s  Bill. 

High    Wycombe. — Street    Lighting.— Subject    to    an 

approved  agreement  for  street  lighting,  the  T.C.  has  accepted  the 
6ffer  of  the  Electric  Light  and  Power  Co.  to  accept  £  oilO  instead  of 
£600  in  respect  of  street  lighting  for  1916,  and  the  pending  action 
at  law  has  been  stayed  for  one  month  by  the  company  without 
prejudiae. 


Hull. — Xew  Plant. — Ou  Saturday  last  the  Lord  Mayor 

officially  started  a  new  5.000-KW.  Dick.  Kerr  turbo-alternator  at 
the  Corporation  electricity  works.  The  turbine  is  of  the  impulse 
type,  running  at  1.500.  R  J. M.  and  exhausting  into  a  surface  con- 
denser :  it  is  coupled  to  a  ().600-volt.  three-phase  alternator,  with 
an  overload  capacity  of  25  per  cent,  for  two  hours  and  50  per  cent, 
for  five  minutes.  Two  large  water-tube  bfiilers  have  been  added 
in  the  boiler  house,  equipped  with  inclined  grate  mechanical 
stokers  designed  to  burn  2.  tons  and  30  cwt.  of  low-grade  slack 
respectively  per  hour.  An  electro-hydraulic  coal  tipper  and 
telpher  grab  have  been  installed  in  connection  with  the  overhead 
bunkers. 

Kingston-on-Thames. — The  Electricity   Committee  has 

received  a  reply  from  Edmundson  ?  Electricity  Corporation,  stating 
that  while  the  company  is  not  prepared  to  alter  the  essential  terms 
©f  the  offer,  if  the  Committee  would  indicate  in  what  respect  it 
considered  the  offer  not  acceptable,  the  company  would  carefully 
consider  any  suggestions  which  might  be  put  forward. 

The  Committee  has  informed  the  Council  that  it  was  such 
essential  terms  that  were  unacceptable,  so  that  if  the  company 
desired  to  reopen  the  matter  it  was  for  it  to  make  proposals  more 
satisfactory  in  essentials. 

Leeds. — Linking-vp. — The  Ministry  of  ^Munitions  has 

recommended  the  consideration  of  a  linking-up  scheme  in  con- 
nection with  the  Leeds  and  Bradford  electricity  undertakings,  and 
the  subject  is  now  being  considered  by  ihe  officials  concerned. 
The  application  from  the  Corporation  for  consent  to  the  carrying 
out  of  the  scheme  of  electricity  extensions  has  been  refused  by 
the  Jlinistry.  but  authorisation  has  been  granted  for  a  6.000-KW. 
plant,  at  an  estimated  cost  of  about  £35,000.  The  Electricity 
Committee  has  conditionally  accepted  a  tender  for  the  work  from 
Messrs.  Richardsons.  Westgarth  4c  Co..  at  £29,790,  and  sanction  to 
the  tender  is  being  awaited  from  the  City  Council. 

Leek. — Proposed  Loan. — The  I'.D.C.  has  decided  t<;i 
make  application  to  the  L.G.B.  for  sanction  to  borrow  £1,250  to 
provide  additional  plant  for  the  electricity  works,  the  Ministry  of 
Munitions  having  consented  to  issue  a  certificate  for  it. 

Leyton. — Price  Increase. — The  r.D.C.  has  decided  to 

advance  the  price  of  electricity  for  light  and  power  from  the  com- 
mencement of  the  Lady  Day  quarter  by  ISj  per  cent.,  making 
a  total  increase  since  the  war  of  331  i)er  cent.  The  charge 
to  the  tramways  department  is  to  be  further  advanced  by  5  per 
cent.,  making  a  total  of  10  per  cent. 

Llandudno. — The  Council  has  received  a  report  from 
^Ir.  Patchell  on  the  supply  by  the  Council  of  electrical  energy  to 
the  Llandudno  and  Colwyn  Bay  Electric  Railway.  Mr.  Patchell 
decided  that  the  traction  business  had  not  yet  been  done  at  a  loss, 
although  the  margin  of  profit  had  almost  disappeared  :  an  increase 
in  the  price  of  energy  supplied  for  traction  and  lighting  was 
desirable,  particularly  as  the  top  price  might  not  yet  have  been 
reached  in  fuel.  The  Council  might  give  the  Electric  Railway  Co. 
notice  to  terminate  the  arrangement  for  the  supply  of  current  for 
tractton  purposes,  or  it  might  accept  the  company's  offer  of 
increased  rates  in  consideration  of  a  modified  form  of  Sunday 
running.  Before  giving  notice  to  the  company  of  discontinuance 
of  traction  supply  in  12  months'  time,  the  E.G.  was  authorised  to 
re-open  negotiations,  and  to  report  at  the  next  meeting. 

London. — Hamp.stead. — The    Council    has    decided    to 

abolish  the  maximum  demand  system  of  charging  for  electricity, 
and  six  months'  notice  is  to  be  given  to  those  consumers  of  elec- 
tricity now  charged  upon  that  system  to  terminate  their  agreements 
at  midsummer.  1918. 

Morecambe. — Price  Increase. — From  ilarch  :31st  the 

price  of  electricity  will  be  3Jd.  instead  of  3d.  per  unit  for  power, 
and  6  id.  instead  of  tid.  for  lighting,  with  a  minimum  charge  of 
10s.  lOd.  per  quarter  on  all  lighting  consumers  and  of  5s.  lOd.  per 
quarter  on  power  consumers. 

Newport  (Mon.). — Price  Increase. — The  Electricity 
and  Tramways  Committee  has  recommended  a  further  increase  of 
15  per  cent,  on  all  electricity  charges  excepting  bulk  supply 
contracts.  It  has  also  decided  to  cancel  until  further  notice  the 
two-rate  meter  scale,  as  it  was  found  that  a  very  large  number  of 
smaller  consumers  were  taking  advantage  of  the  scale  to  obtain 
their  supply  at  exceptionally  low  rates. 

The  electrical  engineei- reported  totheCommittee  that  serious  t'elay 
had  occurred  in  the  delivery  of  extension  plant  at  the  East  power 
station  ;  the  matter  is  to  be  taken  up  with  the  Ministry  of 
Jfi-.nitions. 

New  Zealand. — In  the  Government  Public  Works  state- 
ment authority  is  proposed  to  be  taken  for  the  raising  of  £136.000 
for  the  development  of  water  power. — Tenders. 

Northampton. — Price  Increase. — The  Electric  Light 
and  Power  Co.  announces  a  further  increase  in  the  price  of  power 
of  10  per  cent,  as  from  the  Christmas  meter  readings. 

Norwich. — Price  Increase. — The  City  Council  has 
decided  to  make  an  addition  of  5  per  cent,  to  the  charges  for  elec- 
tricity for  lighting  and  heating  and  10  per  cent,  for  power  as  from 
the  reading  of  the  meters  for  the  Christmas  quarter.  1917. 

Stalybridge. — Price   Revision. — The  .Toint  Board  has 

decided  that  the  following  alterations  be  made  in  the  charges  for 
electricity  as  from  January  1st,:  —  Lighting.  4id.  per  unit,  less 
5  per  cent.  :  mill  and  factory  lighting.  3d.  per  unit  net  :  heating 
supplies,  IJd.  per  unit  net ;  theatre  and  cinema  tariff,  plus  Ad.  per 
unit  :  cotton  mill  power  supplies,  5  per  cent,  on  standard  scale, 
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Stockport. — The  electrical  engineer  reported  that  he  had 
offered  to  fix  lamps  on  the  tramway  overhead  equipment  in  the 
Cheadle  and  Gatley  district  at  £S  each,  and  to  maintain  and  liffht 
the  same  at  a  further  cost  of  -£3  per  lamp.  The  Cheadle  Council  con- 
siders the  charges  too  high,  and  asks  for  a  reconsideration  of  the  same. 

United  States. — To  assure  an  adequate  supply  of  electric 
power  for  factories  the  Government  has  requisitioned  the  electric 
power  produced,  imported,  and  distributed  by  the  Nia^gara  Falls 
Power  Co.,  the  Hydraulic  Power  Co,  of  Niagara  Falls,  and  the  Cliff 
Electric  DistriJbution  Co.  There  had  been  some  adjustment  to  war 
industries  before,  but  the  new  order  will  intensify  the  arrange- 
ment.— Daily  Clironicle. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — The     Melbourne     Tramways     Board     Hill 

extending  the  term  of  the  present  Board  until  October  .Slst,  1918, 
has  passed  the  third  reading  in  the  Victorian  Legislative  Assembly. 
The  report  of  the  N.S.W.  Railway  Commissioners  for  the  Septem- 
ber quarter  on  the  working  of  the  Government  tramways,  is  par- 
ticularly interesting,  as  it  shows  the  effect  of  the  strike.  The 
gross  earnings  were  £3-t(i,539  as  against  £482,337,  a  decrease  of 
i6135,798;  working  expenses  amounted  to  £31-1,030,  as  against  in 
1917  £394,030,  a  decrease  of  £80,015  ;  and  the  net  revenue  was 
£32,500  as  against  £88,292,  a  decrease  of  £55,792.  The  car-miles 
run  were  3(809.354  as  against  6,463,650,  a  decrease  of  2,654,305, 
and  the  passengers  carried  48,308,318  as  against  71,714,876. — 
Sydney  Daily  Telegrapli. 

Blackburn. — Traffic  Figures. — During  the  27(5  days 
running"  in  the  year  1917-18  up  to  and  including  Boxing  Day,  the 
receipts  on  the  tramways  amounted  to  .£58,880,  an  increase  of 
£9,546  on  the  takings  for  the  same  period  a  year  ago. 

Bradford. — The  Christmas  holiday  tramway  receipts 
show  a  four-days'  total  £1,026  in  excess  of  those  of  1916, 

Owing  to  some  abuse  of  the  privilege,  the  free  travelling  tokens 
granted  to  soldiers  at  the  local  recruiting  offices  have  been 
withdrawn, 

Halifax. — Revised  Fares. — It  is  understood  that  tram- 
way fares  are  about  to  be  advanced  by  50  per  cent.,  and  that 
transfers  are  to  be  abolished,  and  various  otlier  modifications  of 
the  service  introduced,  owing  to  the  difficulties  of  the  times. 

Accident. — A  serious  runaway  tramway  accident  occurred  last 
Friday,  resulting  in  the  death  of  a  cart  driver  from  injuries  and 
the  electrocution  of  one  of  his  horses.  The  rails  were  greasy,  and 
tUe  car  got  out  of  control  whilst  descending  a  hill,  and  crashed 
into  the  back  of  a  coal  cart :  the  car  subsequently  collided  with  a 
switch-box  filled  to  one  of  the  tramway  standards,  and  when  the 
box  was  smashed  and  the  cables  fused  the  shaft  horse  was  killed  l)y 
electric  shock.  The  car  left  the  rails,  but  remained  upright,  and 
nobody  on  board  was  hurt 

Wages, — The  War  Wages  Committee  has  declined  the  recent 
applications  by  the  Amalgamated  Association  of  Tramway  Workers 
for  increased  wages.  The  Committee  has  also  suljmitted  the 
following  resolution  for  the  a])proval  of  the  T.C.  : — "  That  the 
Halifax  Corporation  view  with  alarm  the  continual  applications  for 
increases  of  wages  and  war  bonus  from  the  employes  engaged  by 
Corporations  and  other  public  bodies,  seeing  that  the  rates  of 
increase  of  wages  already  given  are,  in  the  opinion  of  this  Cor- 
poration, in  excess  of  tlie  actual  increased  cost  of  living,  while 
continual  accretion  Of  the  wages  bill  is  tending  to  produce  unrest 
in  other  sections  of  the  community.  Further  increases  will  compel 
Corporations  to  have  recourse  to  State  assistance,  and  this  Cor- 
poration urge  the  Government  to  give  the  matter  their  earnest 
consideration,  and  at  the  same  time  to  give  instructions  to  the 
Committee  on  Production  that,  in  deciding  any  future  applications, 
the  Committee  must  fix  a  time  limit  within  which  no  further 
applications  should  be  considered  ;  and.  further,  that  a  copy  of 
this  resolution  should  be  forwarded  to  the  Pi-ime  Minister,  the 
Chancellor  of  the  Exchequer,  the  President  of  the  L.G.B,.  the  local 
Members  of  Parliament,  and  also  to  the  various  County  Borough 
Councils  in  the  West  Riding,  asking  such  Councils  to  pass  a  similar 
resolution,  and  forward  the  same  to  the  above-mentioned  Govern- 
ment Departments  and  to  their  local  Members  of  Parliament." 

Lancasliire. — Despite  the  unpopularity  of  their  action 
and  the  serious  inconvenience  caused  to  the  public,  the  tramway 
employes  of  Manchester,  Salford,  Rochdale,  Burnley,  and  other 
towns  in  Lancashire  refused  to  work  on  Christmas  Day, 

Leeds. — Parcels  Service. — At  a  meeting  of  the  Tram- 
way Traffic  Sub-Committee,  it  was  reported  that  a  Committee  had 
been  formed  in  connection  with  the  use  of  the  tramways  for  the 
distribution  of  parcels  in  the  suburbs,  and  a  number  of  representa- 
tive tradesmen  have  been  invited  to  join  it,  with  a  view  to  restrict- 
ing the  use  of  motor-cars  and  horse  vehicles  owing  to  probable 
further  drastic  reductions  in  petrol  supplies  and  feeding  stuf's.  A 
scheme  has  been  formulated,  and  this  is  awaiting  the  approval  of 
the  B.  of  T. 
'Mansfield. — The  T.C.  has  asked  the  Light  Railway  Co. 

to  pay  an  increased  price  for  energy  supplied. 

Tramway  Wages. — .applications  arc  to  be  made  on 
behalf  of  tramway  employes  of  1 9  authorities  in  Lancashire  and 
Chesliire  for  a  further  advance  in  wages  of  10s.  per  week. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Argentina. — A  wifeless  station  has  been  set  up  at  Plomer, 

in  the  Argentine  Republic,  under  the  supervision  of  the  firm  of 
Siemens-Schuckert.  It  has  a  range  of  15,000  km.,  and  thus  can 
communicate  with  Nauen,  near  Berlin.  Trial  messages  trans- 
mitted from  Germany  were  received  at  the  Plomer  station,  althougli 
not  sufficiently  clearly  to  be  intelligible^  owing  to  the  intense 
atmospheric  phenomena. — Indusfria  e  Invenciones. 

Australia. — The  telephone  service  shows  a  profit  of 
.£18,000,  as  compared  with  a  loss  of  £270,000  during  the  previous 
year. — The  Times. 

Continental.  —  Denmark. — The  Valdemar  Poulsenskc 
Syndekat  has  taken  over  the  Aktie-Selskab  Dansk  Telefonfabrik. 
and  will  now  exclusively  make  the  smaller  wireless  installations  for 
ships.  The  company  is  stated  to  have  already  a  large  number  of 
orders  in  hand,  for  delivery  immediatelv  on  the  cessation  of 
hostilities.— 7<'i«;.',i  Tiili^lirift. 

Japan. — H.M.  Commercial  Attache  at  Yokohama  writes 
that  the  Japanese  Department  of  Communications  wishes  to  estab- 
lish in  future  a  large  new  wireless  station,  which  will  develop  the 
same  transmission  power  as  that  at  Funabashi,  which  is  the 
lai'gest  plant  in  Japan.  Wireless  communication  between  Japan 
and  Hawaii  and  the  United  States  is  steadily  increasing,  but  at 
present  the  Funabashi  station  is  the  only  one  that  is  open  to  public 
use.  The  Funabashi  plant,  however,  belongs  to  the  Japanese 
Navy,  and  it  fs  reported  that  the  Department  of  Communications  is 
desirous  of  establishing  a  new  station  exclusively  for  the  benefit  of 
the  general  public,  at  an  estimated  cost  of  about  £71,500.  It  is 
also  reported  in  this  connection  that  the  Department  has  decided 
to  erect  a  wireless  .station  in  the  Ojika  Peninsula,  Akita  Prefecture. 

The  only  important  concern  making  wireless  apparatus  in  Japan 
appears  to  be  a  company  at  Tokio.  which  ^  said  to  be  very  busy  at 
present  constructing  wireless  sets  for  the  large  number  of  ships 
now  being  built  in  Japan.  The  company  ft  a  fairly  new  one,  with 
a  capital  of  £25,000,  of  whicli  half  is  paid  up.  The  apparatus 
which  it  manufactures  is  known  as  the  "Japanese  system,"  and  is 
said  to  be  a  combination  of  various  European  and  American 
inventions, — B.  of  T.  Journal. 

The  Pacific  Cable. — The  report  of  the  Pacific  Cable 
Board  for  the  year  ended  March  31st,  1917,  shows  that  the  receipts 
were  £336,774,  the  expenditure  £155,848,  and  the  surplus,  after 
placing  £90.000  to  the  renewal  fund,  was  £90,926.  Of  this  sum 
£77,545  was  paid  in  respect  of  interest  and  sinking  fund,  and 
£9,150  to  the  renewal  fund  for  the  New  Zealand  cables,  leaving  a 
net  balance  of  £4,231.  In  the  previous  year  the  contribution  to 
the  renewal  fund  was  £30,000,  and  this  year  a  special  contribution 
of  -C  10,000  has  been  made  to  the  provident  fund,  to  meet  the  de- 
preciation of  securities.  The  surplus  will  be  applied  to  the  reduc- 
tion of  debt.  The  traffic  receipts  increased  by  £26,127,  and  the 
expenses  by  £13,951.  The  renewal  fund  investments  at  March 
31st  were  valued  at  £291,067,  with  cash  in  hand  £73,829,  and 
cable  valued  at  £05,293. 

Throughout  the  year  the  cables  suffered  no  interruption  and 
required  no  repairs;  the  long  sections  were  working  at  full  load 
day  and  night  during  the  whole  year.  The  landlines  also  have 
worked  well.  Electric  lighting  and  power  plant  is  being  installed 
at  the  Suva  station  in  place  of  the  existing  acetylene  gas  plant. 
Sir  Wm,  H.  Mercer  retired  from  the  Board,  and  was  succeeded  by 
Mr.  H.  C.  M.  Lambert.  The  special  war  allowance  to  the  staff  has 
been  increased  to  20  per  cent,  of  net  salary  for  the  year  1917  :  and 
as  most  of  the  members  were  entitled  to  extended  leave,  which, 
under  war  conditions,  could  not  be  taken,  leave  rights  have  been 
commuted  to  the  value  of  £3,500. 

During  the  year  nearly  nine  million  paying  words  of  inter- 
national traffic  were  transmitted  by  the  Pacific  Cable,  as  well  as 
650.000  words  relating  to  wounded  members  of  the  Field  Forces 
gnatis  ;  the  traffic  exceeded  that  of  the  pre\ious  year  by  H  million 
words,  and  has  practically  reached  the  limit  of  capacity  with 
existing  types  of  apparatus.  The  Board  also  carried  1.795,2(10 
paying  words  between  Aiistralia  and  New  Zealand  and  the  Pacific 
Isles.  At  times  of  congestion  it  has  been  found  necessary  to  sus- 
pend certain  services,  or  to  transfer  a  portion  of  the  traffic  to  the 
Eastern  Co.  The  week-end  telegram  service  has  been  suspended 
since  .luly,  1916,  in  the  outward  direction,  and  since  November, 
1916,  in  both  directions.  The  outward  deferred  Press  service  has 
been  suspended  since  August,  191(i,  and  the  deferred  ordinary  ser- 
vice on  outward  traffic  since  June,  1917,  but  it  is  hoped  that  the 
latter  mav  l)e  restored  in  the  near  future. 


CONTRACTS  OPEN  AND  CLOSED. 


open; 

Argentina. — February  23rd.  Rosario  Municipality. 
Establishment  of  telephone  service  within  the  municipal  raiiins. 
Conditions  on  application. 

Bolton. — January  loth.  Electricity  Committee.  One 
7,500-KW.  turbo-alternator  with  condensing  plant.  Se«  OfiScial 
Notices  "  December  7th. 
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Keighley. — Jaiiuary  9tb.  Electricity  Departmeut.  In- 
duced draught  plant.   See  "  Official  Notices  "  December  2Ist. 

Manchester.  —  January  16th.  Electricity  Committee. 
Rotary  converter  or  motor  converter  plant.  See  "Official  Notices  " 
De.-onjher  28th. 

February  2nd.  Waterwoi-ks  department.  Electrically-driven 
radial  arm  crane.    See  "'Official  Notices  "  to-day. 

Tipperary. — January  11th.  New  battery  for  the  Union 
electric  lig-hting-  plant.     See  "  Official  Notices  "  December  21st. 


CLOSED. 


Australian  Contracts. — Mr.  H.  R.  Harper,  city  electrical 

eng-ineer.  Melbourne,  has  sent  us  the  following-  information  regarding 
recent  tenders,  for  electrical  plant ; — In  November.  1916,  the  Council 
advertised  for  tenders  fcH- a  7. .iOO-K.v.A.  turbo-alternator,  returnable 
March.  1917.  When  tenders  came  to  hand,  however,  it  was  decided 
to  postpone  consideration  of  them,  in  view  of  the  decision  of  the 
(iovernment  to  consider  the  inauguration  of  a  State  supply  of 
electricity  in  bulk,  generated  on  one  of  the  brown  coal  fields  for 
which  Victoria  is  noted. 

The  tender  for  a  2,U0r)-KW.  rotary  converter  put  forward  by  the 
Australian  General  Electric  Co.,  for  a  set  made  by  the  General 
Electric  Co.,  U.S.A.,  at  £6,601,  f.o.b.,  was  accepted.  In  view 
of  the  impossibility  of  obtaining  any  plant  from  British  manu- 
facturers until  after  the  war,  the  order  was  placed  with  an 
American  firm,  as  it  was  essential  that  this  plant  should  be  in 
operation  for  next  winter. 

With  the  object  of  carrying  out  tests  with  inferior  coals,  the 
Council,  in  May,  1916,  placed  an  order  with  the  Erith  Engineering 
Co.,  London,  for  two  Erith  Riley  stokers  complete  with  fans  and 
hydraulic  controls.  The  Erith  Co.,  however,  were  unable  to  obtain 
a  priority  certificate  for  the  manufacture  of  these  stokers,  and  as 
the  Sanford  Riley  Co.,  ^U.S.A.,  were  able  to  guarantee  delivery 
within  a  reasonable  period,  the  order  has  recently  been  transferred 
to  the  American  compaify. 

MELBorRXE. — Electricity  Committee.     Accepted  tenders  :  — 
l.ODO  500-watt  gas-flUed  metallic  filament  lamps.  £850.— AustraUan  General 
Electric  Go. 

Two  3-phase,  100-K.v..t.  transfonners,  £299.— Sutherland  &  Ashman. 
•200  lanterns  for  gas  filled  lamps,  ±'668 — R.  Brrce  &  Co  Pty.,  Ltd. 
Sydset. — Metropolitan  Board  of  Water  Supply  and  Sewerage. 
Electrically-driven    air    compressors    for    the   N.    Sydney  Works. 
IngersoU  RandCo..  .t6.291. 

Electric  Lighting  Committee.     Tenders  recommended  :  — 
Australian  General  Electric   Co.— 3,lO0  6-amp.,  a.c.  metera,  £4,050;  l.'OO 
10-amp,  do.,  £1,362  IDs.  ;  200  25-amp.  do.,  £295  ;  40  50-amp.  do.,  £89  lOs. 
and  spare  parts  (£100),  making  the  total  tender  price  £i.987.    These 
prices  do  not  include  ocean  freight  or  insurance,  estimated  at  £460, 
which  will  be  paid  by  the  Council.— renders. 
Victorian  Railway  Department.     Tenders  accepted  : — 
Bare  h.d.  17/18  s.w.o.  copper  cable,  2s.  ICd.  per  lb.:  rubber-insulated  e.l. 
cable,  7/18  s.w.o.,  £63  10s.  per  mile ;  7/20  s.w..,.,  £41  per  mile.— W.  T. 
Henley's  Telegraph  Works  Co.,  L,ttl.— Tenders, 
Tasmania.  — Launcestox.     Citv  Council.     Accepted  tenders  :— 
8,651  metal  filament  lamps,  £  60.— Edison  Swan  Electric  Co.,  Ltd. 
3.'200        „  ,,  ,,        £243.— Australian  General  Electric  Co. 

7,'250        ,,  ,,  ,,        £5j3.— Aust.  General  Electric  Co.— Tenden. 

Barnes. — U.D.C.     Cable  :  Pirelli-General  Cable  Works, 

Limited. 

Brighton.— B.C.    Electrical  fittings:  Mr.  H.  J.  GallierF, 

Brighton,  £13. 

Bradford. — Guardians.  Contract  with  Waygood-Otis, 
Ltd.,  for  maintenance  of  lifts,  continued  at  increased  charge 
of   20    per  cent. 

Derby.     The  T.C.  has  accepted  the  following  tenders  for 

the  electricity  and  tramway  departments  : — 
Babccx  &  Wilcox,  Ltd.— Boiler,  £1,500. 
C.  A.  Pai-sons,  Ltd. — 1,0.10-k\v.  turbo-alternator.  £24,003, 
T.  W.  Bracket!  &  Co.,  Ltd.— Water  screen.  £35^. 
Firth,  Blakeley,  Sons  Jt  Co.,  Ltd.— Chimney.  £231. 
Holmes  Bros.,  Ltd.— Tramcar  wheel  tires, '£53. 

Hull. —T.C.  E.\tra-high-tension  switchgear  :  British 
Westinghoiise  Co.,  Ltd.,  .£1.281. 

Ilford.— r.D.C.  1,000  tons  of  nutty  slack  coal  for  the 
electricity  works:  Messrs.  Blackman  l<c  Co.,  £1  Is.  lid.  per  ton. 

Lancaster. — T.C.     Boiler  repairs  and  electric  welding  at 

the  electricity  works  :  J.  L.  Gordon,  Liverpool,  £H.">. 


FORTHCOMINQ     EVENTS. 


Rnyal  Institution  of  Great  Britain.— Saturday,  January  5th.      At  3  p.m. 

-At  Albemarle  Street,  Piccadilly,  W.l.    Christmas  Lectures,  "Our  Useful 

Servants:  Magnetism  and  Electricity":  (Lecture  V  )  "Electric  Dynamos, 

Motors,  Transfonners  and  Railways."    Tuesday,  January  8th,  (Lecture  VI) 

'■  Electric  Telegraphs  and  Telephones." 
nstitution  of  Civil  Engineers.— Tuesday,  Jauuary  8th.     At  5.30  p.m.    At 

Gr.  George  Street,  S.  W.    Papers  on  •'  Rail  Creep,"  bv  Mr.  F.  Reaves,  and 

"  Creep  of  Rails,"  by  Mr.  H.  P.  Miles. 
Liverpool  Engineering  Society.— Wednesday.  Januai^  9th.    At  8  p.m.     At 

the  Roval  Institution.    Paper  on  "  Refrigerator  Installation  for  Carriage  of 

Ships'  Provisions,"  by  Mr.  J.  B.  Wilkie. 
Association  of  Engineers-in-Cliarge  -W^ednesday,  January  9th.    AtSp.m. 

At  St  Bride's  Institute.  Ludgate  Circus,  E.C.    Paper  on   "  The  Human 

I'aclor  in  Modern  Pioduct.'on.'' 


Institution  of  Electrical  Engineers.— Thursday,  January  10th.    At  6  p.m. 

At  the  Institution  of  Civil  Engineers,  Gt.  George  Street,  S,W,    Paper  on 

"  Electrical  Signalling  and  Control  on  Railways,"  by  Mr.  C.  M.  Jacobs. 
(Scottlsb    Local  Section).— Tuesday,  Januarr  8th.    At  7  p.m.     At 

Princes  Street  Station  Hotel,  Edinburgh.    Paper  on  "Electrical  Cooking 

as  -Applied  to  Large  Kitchens,"  by  Mr,  W,  A.  Gillott. 
Greenock  Electrical  Society— Thursday,  January  10th.     At  7.45  p.m.    At 

22,  West  Stewart  Street.    Paper  on  "Small  Private  Plants,"  by  Mr.  G.  T. 

Morrison. 
Electro-Harmonic    Society. — Friday,    January    1 1th.      At  8  p.m.      At  the 

Holbom  Restaurant  (Venetian    Chamber!,  Smoking  concert. 
London   Association  of  Foremen  Engineers.    Saturday,  January  12th.     At 

7   p.m.     At  Cannon  Street  Hotel.  E.C.     Presidential  address  by  Mr.  R.  M. 

Campbell. 
Association    of    Mining    Electrical    Engineers    (West    of    Scotland 

Branch!. —Saturday,  January  12th.    At  4.30  p.m.    At  the  Royal  Technical 

College,  Glasgow.  Paper  on  "Cable  Complaints,"  by  Mr.  J.  H.  C.  Brooking. 


OUR^  HALF  YEARLY    INDEX. 


As   it   is   necessary   to   effect   every  possible   economy  in  ■■ 

paper  consumption,  the  Index  to  Vol.   81   of   the  Elbc-  | 

TRiCAL  Eeview,  which  will  be  printed  in  the  course  of  a  few  i 

days,  will  be  supplied  only  to  those  who,  through  the  post,  i 
specially  apply  for  it.     To  such  it  will  be  supplied  for  3d. 

post  free.     Any  reader  or  advertiser  at  Home  or  Abroad  ■ 

who  requires  a  copy  for  binding,  or  for  other  purposes,  is  i 

asked   to   make'  application    therefor    promptly    to  :  The  ', 

Publisher,  Electrical  Review,  4,  Lndsate  Hill,  London,  i 
E.C.  4. 


NOTES. 

Electro-Harmonic  Society. — The  next  Smoking  Concert 

will  be  held  at  the  Holborn  Restaurant,  in  the  Venetian  Chamber, 
on  Friday.  January  11th.  at  8  p.m.  The  artistes  will  be  as  fol- 
lows : — Mr.  Anderson  Xicol,  tenor  :  Mr.  Harry  Morton,  concertina  : 
Mr.  Ben  Lawes.  humorist  ;  Mr.  Arthur  Backner.  musical  mono- 
lofjues  C"  Rubinstein  at  the  Piano  ")  :  Mr.  Robert  Pitt  (^baritone  1. 
and  Mr.  Lanyton  Marks  Chumorist  and  pianist),  in  ragtime  duets 
and  humorous  "Business"'  at  the  piano:  Mr.  Bernard  Flanders, 
.\.R.A.M..  sole  pianoforte  and  accompanist. 

Destrnction  of  a  German  Power  Station. — The  Times 

states  that  by  the  explosion  at  an  explosives  factory  at  Kirch- 
baumvasen.  near  Karlsruhe,  last  week,  a  large  new  electrical 
station,  furnishing  power  to  the  Imperial  Xitric  .\cid  Works,  wa.s 
completely  destroyed. 

The    Wages    of    Central-Station   Employes. — Mr.    H. 

Faraday  Proctor,  hon.  secretary  of  the  I.M.E.A.,  recently  circulated 
to  the  engineer  members  of  the  Association  a  memorandum 
relating  to  wages  and  awards. 

The  memorandum  states  that  the  awards  of  the  Committee  on 
Production  are  only  binding  upon  the  parties  to  an  agreement 
which  was  come  to  between  the  Engineering  Employers'  Federation 
and  certain  Trade  Unions,  except  that  they  have  also  been  made 
applicable  by  an  extending  Order  issued  by  the  Ministry  of  Muni- 
tions to  certain  undertakings.  Those  members  who  have  not  been 
advised  that  their  department  is  one  of  the  undertakings  to  which 
the  extending  Order  applies,  are  not  bound  by  the  awards  of  the 
Committee  on  Production. 

At  a  meeting  held  at  the  JILnistry  of  Munitions  on  December 
10th.  when  the  I.M.E.A.  was  represented  by  Mr.  Beauchamp  and 
Jlr.  Proctor,  it  was  explained  that  the  12j  per  cent,  award,  and 
also  the  awards  of  the  Committee  on  Production,  did  not,  broadly 
speaking,  apply  to  such  undertakings,  although  they  might  be 
certified  undertakings  under  the  Munitions  of  War  (Amendment) 
Act.  and  it  appears  desirable  whilst  such  conditions  exist  that  any 
ailv.ances  granted  should  be  made  on  purely  local  grounds.  If  any 
particular  awards  are  followed  a  precedent  may  be  formed,  and  in 
the  event  of  other  awards  being  made  compulsory  upon  electricity 
undertakings,  the  one  series  of  awards  might  be  super-imposed  on 
the  other  awards,  although  such  was  not  the  intention. 

The  12^  per  cent,  is  to  apply  oaly  to  men  in  the  engineering 
trade  and  moulders.  Referring  to  tramway  and  electric  supply 
undertakings,  it  was  stated  that  where  undertakings  had  repair 
shops,  the  repair  shop  would  come  under  the  "  engineermg  trade," 
but  the  remainder  of  the  works,  such  as  the  generating  station, 
was  not  " engineering  trade.'  The  award  does  not.  therefore, 
appear  to  be  absolutely  compulsory  outside  the  reimir  shoi>s.  unless 
a  precedent  has  been  or  is  created. 

Standardisation  of  Tramway  Overliead  Construction. — 

A  sub-committee  of  the  Municipal  Tramway  Association  upon  the 
question  of  "  Standardisation  of  Overhead  Construction  "  has  held 
a  meeting  at  Leeds.  The  work  of  this  Committee  is  of  a  very  far- 
reaching  and  important  nature,  dealing  as  it  does  with  the  standard- 
isation and  drawing  up  of  the  specifications  for  every  overhead 
fitting  used  in  tramway  work,  including  trolley  wires  and  trolley 
wheels.  The  object  to  be  attained  is  to  standardise  everything 
possible,  so  that  after  tlie  war  tramway  undertakings  will  be  able 
to  get  good  deliveries  and  reasonable  prices  due  to  the  fact  that 
manufacturers  will  not  have  to  keep  such  large  stocks.  At  the 
present  time  there  are  as  many  as  .iO  to  lui)  different  forms  and 
types  of  one  fitting — each  engineer  having  his  own  ideas  and  the 


Vol.82.  No. 2,093, JANUARY  4, 1918.]     THBJ    ELECTRICAL    REVIEW. 


15 


manufacturer.^  haviny  to  hold  a  stock  of  each.  The  work  will 
occupy  a  considerable  time  and  will  necessitate  collaborating-  with 
the  American  Tramway  Standardisation  Department  and  with  the 
British  Enyineerintr  Standards  Committee. 

The    Coal    Conservation    Sub-Committee's    Report. — 

As  miffht  be  expected  under  the  circumstances,  the  electric  supply 
proposals  involved  in  the  above  report  have  called  forth  consider- 
able comment  in  different  parts  of  the  country. 

Aid.  Pearson  (Bristol),  hon.  solicitor  to  the  I.M.E.A..  pointed  out 
that  that  body  had  never  opposed  a  scheme  for  improving-  the 
electrical  supply  of  the  country.  He  regretted  that  the  Coal  Con- 
servation Committee,  on  which  there  was  no  municipal  repre- 
sentative, had  issued  a  report  which  they  might  reasonably  expect 
to  have  received  from  the  Board  of  Trade  Committee  on  Electrical 
Power  Supply  now  sitting  ;  also  that  it  favoured  company  as 
against  municipal  working-  at  a  time  when  this  matter  was  being- 
considered  by  the  latter  Committee,  and  particularly  that  the 
operations  of  one  company  are  dealt  with,  as  proving,  in  some 
degrree,  the  correctness  of  the  opinions  set  forth  in  the  report. 
Cheap  electricity  was  necessary  to  progress,  and  cheap  money  was 
essential  to  success  ;  the  latter  could  more  easily  be  obtained  by  a 
municipality  than  a  company,  and  still  more  easily  by  the 
G-Overnment. 

Mr.  H.  Faraday  Proctor  (Bristol),  hon.  sec,  I.M.E.A.,  agreed  with 
most  of  the  proposals,  but  took  exception  to  comparisons  of  muni- 
cipal and  company  working  in  favour  of  the  latter.  The  question 
was,  however,  one  for  the  B.  of  T.  Committee  now  sitting.  He 
welcomed  the  idea  of  larger  areas. 

Mr.  S.  L.  Pearce  (Manchester)  interviewed  on  the  subject,  men- 
tioned that  the  Lancashire  and  Cheshire  authorities  already  had  a 
scheme  for  their  area  very  much  on  the  lines  suggested  in  the 
report  ;  this  would  require  the  approval  of  the  B.  of  T.  and  it 
might  be  that  the  larger  scheme  would  absorb  the  local  one.  but 
until  the  B.  of  T.  Committee  considered  the  whole  matter  it  was 
difficult  to  forecast  the  result. 

[It  is  worth  noting  here  that  at  a  recent  conference  of  31  autho- 
rities of  Lancashire  and  Cheshire  interested  in  the  local  scheme, 
the  liuking-up  proposals  were  agreed  in  principle,  but  the  second 
portion  of  the  proposals,  relating-  to  the  constitution  of  one 
financial  authority  to  take  over  the  responsibility  of  the  existing- 
undertakings,  was  rejected  by  21  votes  to  lU.  ] 

Mr.  Harrison  Barrow  (Birmingham),  discussing  the  report, 
objected  to  the  favouritism  being  shown  to  private  entei  prise 
because  "  it  seemed  to  be  ar.  attempt  at  reaction  from  municipal  to 
capitalistic  control."  The  proposals  woul.l  result  in  a  great 
monopoly,  and  the  company  directors  would  apparently  have 
entire  control  subject  to  some  rather  nebulous  National  Commission. 
He  entirely  agreed  that  the  present  municipal  areas  of  electricity 
supply  were  unsatisfactory. 

Mr.  S.  E.  Fedden  (Sheffield),  at  an  interview,  admired  the  scheme 
on  paper  and  from  the  point  of  view  of  coal  saving,  but  doubted 
whether  it  would  give  Sheffield  cheaper  electricity.  The  Xorth- 
Ea*t  Coast  Jiower  scheme  was  not  a  fair  criterion  on  which  to  base 
judg-msnt  for  the  entire  country.  The  majority  of  the  big 
industrial  centres,  like  Manchester,  Birming-hara,  and  Sheffield, 
were  not  touched  by  tidal  waters,  and  in  such  places  cooling  towers 
would  have  to  be  erected.  Distant  stations  would  involve  tremen- 
dous transmission  difficulties  unless  the  Government  acquired  the 
land  compulsorily.  The  existing  vested  interests  would  be  another 
huge  obstacle.  For  Sheffield  he  thought  the  project  was  outside 
the  realms  of  practicability  for  the  present,  and  it  would  be 
suicidal  for  them  to  delay  their  present  scheme  for  a  plan  which 
was  but  in  the  theorotical  stage.  Their  new  power  station  would 
give  them  over  100,01)0  KW.,  making,  with  the  existing  plant,  a 
total  of  l(;S,0(iO  KW. 

Mr.  W.  A.  Chamen  (South  Wales  EPS.  Co.)  interviewed  on  the 
question,  said  there  was  no  doubt  that,  if  worked  to  the  best 
advantage,  the  requirements  of  Cardiff,  Newport,  and  those  of  his 
company  could  Ije  best  supplied  from  one  large  station  ;  t  he  three 
engineers,  in  these  cases,  were  agreed  on  this  in  principle.  [Mr. 
Nichols  Moore  (Newport)  has.  however,  since  pointed  out  th-at  this 
was  only  agreed  as  one  of  three  possible  solutions.]  One  large 
power  station  would  also  supply  Swansea,  Neath  and  Llanelly  more 
economically,  lie  had  no  knowledge  of  much  waste  heat  in  South 
Wales,  as  the  collieries  used  it  themselves,  but  there  was  an  oppor- 
tunity of  putting  down  by-product  plant  in  connection  with  super- 
stations.  The  question  of  the  method  of  applying  the  scheme 
rested  with  the  B.  of  T.  He  lidded  that  the  South  Wales  Linking-up 
Committee  would  issue  its  report  shortly. 

Mr.  R.  P.  Sloan  (Newcastle  E  S.  Co.),  interviewed  on  the  report, 
mentioned  that  the  North-East  Coast  power  companies  had  on 
order  some  27,OO0-n.i".  generating  sets,  which  would  be  installed 
on  a  site  on  the  River  Tees,  where  accommodation  would  be  pro- 
videcj  for  a  large  coal  carbonisation  plant.  The  Newcastle  C'o.  had 
for  some  time  been  expei-imenting  on  low-temperature  coal  car- 
bonisation, and  lately  on  a  faii'ly  large  scale,  and  they  hoped  to 
tffpct  large  economies. 

Concerning  the  control  of  electrical  undertakings  by  a  Board  of 
Commissioners,  Mr.  Sloan  thought  that  if  the  Board  acted  in  a 
judicial  rather  than  executive  capacity  it  would  be  beneficial  to  the 
supply  industry.  In  his  opinion,  the  problem  of  supplying  electricity 
throughout  a  large  area  was  totally  different  to  that  of  supplying 
large  towns  ;  the  North-East  Coast  power  companies,  and  possibly 
one  or  two  other  power  companies,  were  the  only  undertaking's 
which  had  the  necessary  experience  to  any  great  extent.  The 
generating  and  supply  of  electricity  should  be  under  one  control, 
whether  municipal  or  company. 

Both  Mr.  Sloan  and  Mr.  Starr  (of  the  Clyde  Valley  Power  Co.) 
disagree  with  certain  statements  made  by  Mr.  Lackie  (Glasgow) 


defining  the  position  of  municipal  undertakings  in  regard  to 
cheap  electricity  supply. 

Mr.  Lackie  considered  that  the  progressive  reduction  in  the  cost 
of  electrical  energy  must  be  increasingly  in  favour  of  municipalities 
on  account  of  the  manner  in  which  the  latter  were  compelled  to 
repay  borrowed  capital. 

Tiie  Ministry  of  Munitions  and  Restrictions  on  Cable 

Laying. — Correspondence  has  passed  between  Mr.  H.  Faraday 
Proctor,  hon.  secretary  of  the  I.M.E.A.,  and  the  Directf  r  of 
Electric  Power  Supply  regarding  a  communication,  dated  December 
8th,  relating  to  the  use  of  cables  for  the  connection  of  additional 
consumers. 

The  letter  from  the  Ministry  of  Munitions  states  that  until 
further  notice  the  Ministry  of  Munitions  will  raise  no  objection 
to  additional  connections  being  made  to  supply  mains,  subject  to 
compliance  with  the  following  conditions  : — 

1.  That  adequate  generating  plant  capacity  is  avaUable. 

2.  That  no  lead-covered  cable  is  used  on  the  connection. 

3.  That  the  cost  of  the  connection  (including  any  mains  exten- 
sions) to  be  borne  either  by  the  undertaking  or  by  the  consumer 
does  not  exceed  £10. 

4.  That  the  manager  forwards  to  the  Director  of  Electric  Power 
Supply  at  the  end  of  each  month  a  list  of  consumers  connected 
during  the  month,  giving  name,  address,  purpose,  kilowatts 
installed,  and  cost  of  connection. 

It  is  not  desirable  to  connect  new  consumers  who  already  have 
alternative  methods  of  obtaining  light,  heat,  or  power,  or  business 
premises  not  used  for  direct  or  indirect  war  work.  No  connection, 
the  cost  of  which  will  exceed  £10,  or  in  which  lead-covered  cable 
is  required,  may  be  made  until  the  sanction  of  the  Department  has 
been  obtained. 

In  reply  to  an  inquiry  from  Mr.  Proctor,  a  further  letter  states 
that  it  is  desirable  that  existing  stocks  of  lead-covered  cable  should 
be  husbanded  as  carefully  as  possible.  Lead-covered  cable  should  not, 
therefore,  he  used  for  making  house  connections,  except  in  accord- 
ance with  the  directions  set  out  above. 

In  reply  to  Mr.  H.  A.  Howie,  manager  of  the  Walsall  Corpora- 
tion electric  supply  department,  the  Director  of  Electric  Power 
Supply  said  that  even  in  the  case  of  direct  war  work  accompanied 
by  a  certificate,  no  connection  the  cost  of  which  exceeded  £10 
should  be  made  without  the  sanction  of  the  Department.  A  certifi- 
cate for  any  expenditure  must  be  applied  for.  and  be  granted  direct 
to  the  manager.  No  new  cable  could  be  purchased  without  a 
permit,  and  when  it  was  necessary  to  order  additional  cable,  an 
application  should  be  made  stating  the  length,  type,  and  cost  of 
the  cable  required. 

On  December.  22nd  Mr.  Proctor  wrote  to  the  Direotor  as 
follows  :  — 

"With  further  reference  to  your  letter  of  December  8th, 
I  have  been  X'equested  by  sundry  of  our  members  to  ask  you  to 
give  your  kind  consideration  to  the  suggestion  that  the  £10  limit 
which  you  impose  as  the  maxin.um  to  be  expended  on  the  cost  of 
connecting  a  consumer  should  apply  only  to  the  cost  of  the  cable 
alone,  or,  at  the  worst,  to  the  cost  of  all  material,  cable,  duct, 
boxes,  &c. — that  is  to  say.  excluding  the  cost  of  all  labour,  super- 
vision, and  establishment  charge^  from  such  £10  limit,  for  the 
reason  that  work  carried  out  under  the  conditions  you  mention 
will  no  doubt  in  every  undertaking  be  carried  out  by  the  regular 
maintenance  staff  -that  is  to  say,  no  further  call  upon  the  labour 
market  would  be  made  in  the  execution  of  such  work.  I  trust 
that  you  can  see  your  way  to  agree  to  this." 

In  reply,  the  Director  of  Electric  Power  Supply  said  :  — 
"  I  am  directed  to  acknowledge  receipt  of  your  letter  of  the 
22nd  inst..  and  in  reply  thereto  am  to  say  that  the  £  10  limit  does 
not  necessarily  prevent  the  connection  of  a  consumer,  but  it 
necessitates  an  application  to  this  Department  for  sanction.  In 
every  case  where  the  limit  exceeds  £10  and  electrical  undertakers 
consider  the  circumstances  justify  their  submitting  an  application 
to  me  for  decision,  the  same  will  always  receive  every  considera- 
tion. In  the  meantime,  however,  I  am  willing  that  the  £10  shall 
exclude  labour,  fo  long  as  no  outside  labour  is  employed,  and  you 
may  advise  your  members  to  this  effect.  It  was  not  intended  that 
the  limit  should  include  supervision  and  establishment  charges." 

The  following  is  a  copy  of  a  resolution  passed  by  the  Harrogate 
Electricity  Committee  on  December  31st.  1917  : — 

"That  the  Committee  protest  against  the  arbitrary  interference 
with  the  conduct  of  the  local  electricity  supply  as  set  forth  in  the 
communication  from  the  Ministry  of  Munitions  of  December  8th 
last  and  interpreted  by  the  subsequent  correspondence.  Economy 
in  the  use  of  lead  for  new  cables  may  Ije  desirable,  but  the  use  of 
lead-covered  cable  alieady  in  the  local  stores  might  reasonably  be 
left  to  the  discretion  of  local  undertakers.  The  monthly  return  of 
business  asked  for  entails  considerable  extra  work,  and  in  view  of 
the  imperative  call  for  man-power  for  the  direct  prosecution  of 
the  war,  it  is  difficult  to  appreciate  either  the  need  for  such  data 
or  how  a  staff  can  be  found  in  a  Government  Dei)i.rtment  to  give 
time  and  attention  to  such  comparatively  minor  and  unimportant 
details." 

Prize  Awards. — The  Acadt-nue  des  Sciences  has  awarded 
the  Gaston  Plante  Prize  to  M.  Henri  Armagnat  for  his  experiraentaj 
researches  in  electricity.  The  Hughes  prize  has  been  awarded  to 
M.  Am(-d(-e  Guillet  for  physics,  especially  a  study  of  damped 
vibrations. 

The  Royal  Dublin  Society's  Boyle  Medal  has  been  awarded  to 
Prof.  J.  A.  McClelland,  Sc.U..  F.R.S.,  for  research  in  many  branches 
of  science-,  but  primarily  in  those  which  deal  with  ionisation  as 
resulting  from  additions  of  electrons  to  gaseous  molecules,  or 
aggregates  of  such,  and  the  more  recently  discovered  forms  of 
radiation  associated  ju-e-eminently  with  radio-activity. 
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Volunteer    Notes. — CuaNXY    op    London  Volunteer 

Ex(;inei;rs  (Fikld  Companies). — Headquarters.  BaUlerton  Street. 
Oxford  street.  \V.  1. 

Orders  tor  the  week  ending  January  I'ith,  1918,  by  Lieut.-Colonel  C.  B. 
Clay.  V.D..  coromandinK;- 

OpiMr  for  the  IFefl-.— Lieut.  W.  J.  A.  Watkins. 

>>x(  for  Duty.—Secona  Lieut.  H.  G.  Goldine. 

Monday,  .January  7th.— No.  3  Company,  6.30— S.30.  Recruits'  drill,  G.30— 8.30. 
Signalling  Section,  6.3C— s.:JO. 

Tuesday,  January  8th.— Lecture  on  "Demolitions"  at  6.30.  Physical 
drill,  7.30. 

Wednesday,  January  9th.  —  No.  1  Company,  entrenching,  &c.,  at  0.3D. 
Recruits'  drill,  6.30.  . 

Thursday,  January  10th.— No.  2  Company,  entrenching,  ic,  at  6.0.  Recruits, 
6.30.  Signalling  Section  at  6.30-«.:».  "  Ambulance  Section  at  6.30— S.30. 
Medical  examination  of  recniits  at  6.30. 

Friday,  January  11th. — Musketry,  5.30—8. 

Saturday,  January  12th.— Knotting,  lashing  and  splicing  at  2.45.  Musketry, 
2.45 — 4,45. 

All  drills  will  be  at  Headquarters  unless  otherwise  stated. 

(By  order)  Macl£od  Yearslet,  Capt.  and  Adjutant. 

"  The  Rarer  Key  Minerals." — The  following  letter  came 

to  liauil  after  our  "  Corre-spondence  "  columns  had  been  closed  : — 

'■  In  your  i.ssue  of  December  2.Sth  la«t  a  letter  appears  from  the 
British  Thomson-Houston  Co,  commenting: on  a  report  of  myrecent 
lecture  upon  the  above  subject,  and  statins  that  I  was  misinformed 
regarding-  the  production  of  ductile  tung'sten  filaments  in  this 
country  before  the  war.  This  is  not  the  case,  however,  as  the 
statement  made  at  the  lecture  was  to  the  effect  that  before  the  war 
ductile  tung'sten  filaments  v,-ere  not  being  produced  on  a  com- 
mercial scale  in  this  country  /rum  tlif  ore.  This  fact  is  sub- 
stantiated by  the  details  in  the  letter  from  the  B.T.H.  Co. 

"The  /(■««/  stages  in  the  manufacture  of  the  filaments  were 
certainly  carried  out  in  this  country  before  the  war.  but.  so  far  as  I 
could  ascertain,  no  firm  was  at  that  time  manufacturing'  ductile 
tungrsten  filaments  from  tiingrsten  ore.  The  imported  manufactured 
products  which  were,  at  that  time,  used  by  the  various  firms  as  the 
star  i III]  /hiiiif.  were  pure  tungstic  oxide  or  tungrsten  rod, 

■  It  would  appear  from  their  own  statement  that  the  B.T,H,  Co. 
had  to  devote  at  least  a  year  to  invest ig'ation  before  they  could 
bridgre  the  g'ap  between  tungrsten  ore  and'  their  previous  starting- 
point,  i.e..  pure  tungstic  oxide. 

"SvDXEY  .T,  Johnstone, 
"  Js'ew  Barnet,  .hinunnj  1  a.  1 91  .><." 

Scottish  Linking-up  Proposals. — The  West  of  Scotland 

Committee,  dealing  with  this  matter,  has  issued  its  conclusions  :  it 
proposes  to  divide'  into  four  electrical  groups  an  area  which 
includes  the  counties  of  Renfrew,  Clackmannan,  Linlithgrow,  and 
portions  of  the  counties  of  Ayr,  Lanark,  Dumbarton,  and  Stirling-, 
One  of  these  groups  comprises  the  Glasgrow  Corporation  area  and 
that  of  the  Clyde  Valley  Power  Co, :  the  linkingr-upof  the  Glasgrow 
tcjoup  would  cost  about  £16,00(1,  and  the  estimated  savin?  therebv 
is  put  at  f  10,000  a  year. 

Institution  and  Lecture  Notes.— The  Rbntgen  Society.— 

At  themeetin?  of  the  Riintgen  Society  on  December  19th,  Prof. 
J,  \\.  Xicholson,  F.R.S  ,  read  a  paper  in  which  he  described  some 
recent  work  by  31:  de  Broilie,  of  Paris,  with  regard  to  the  discovery 
of  absorption  spectra  of  X-rays,  The  rays  after  being:  g'enerated  are 
separated  off  into  a  spectrum  by  a  crystal  which  acts,  as  a  diffraction 
grating-,  and  the  spectrum  of  the  radiation  is  recorded  on  a  photo- 
g'raphic  plate.  Into  the  p,%th  of  the  radiation  various  elements, 
usually  in  the  form  of  very  thin  sheets  of  metal  or  sheets  of  paper 
painted  over  with  compounds,  are  interposed  which  are  capable  of 
absorbing  the  rays  to  a  varying  extent,  and  thus  the  spectrum  of 
the  particular  metal  or  other  interposed  substance  is  obtained. 
Prof,  Xicholson  showed  lantern  slides  of  very  many  of  these 
absorption  spectra,  and  said  that  the  general  result  was  to  establish 
the  essential  identity  of  X-rays  and  ordinary  light  in  every 
respect  except  in  the  order  of  magnitude  of  thewave  length.  In 
this  respect  there  was  a  complete  difference  ;  the  spectroscopic 
investigations  had  again  proved  che  extreme  smallness  of  the  wave 
length  of  X-rays,  which  was  practically  of  the  same  magnitude  as 
the  radius  of  an  atom.  One  remarkable  example  shown  was  the 
X-ray  spectrum  of  tungsten  aui  of  certain  other  components,  and 
in  this  instance  the  p-jsitions  of  the  various  lines  were  as  marked 
as  in  the  ordinary  specti'um  of  visible  light,  which  indeed  it  very 
much  resembled.  At  the  same  meeting  Mr.  Charles  A.  Schunck. 
PCS.,  read  a  paper  on  "  The  Region  of  the  Ultra-violet  Spectrum 
of  Greatest  Therapeutical  Effect."  As  a  result  of  working  with 
carbons,  metallic  tungsten,  and  the  mercury-vapour  lamp,  and 
judging  the  therapeutical  effectiveness  by  the  production  of  an 
erythema  reaction.  Mr,  Schunck  came  to  the  conclusion  that  the 
region  of  greatest  effect  was  among  the  very  shortest  wave  lengths, 
from  2,,JiO  to  2,380,  Dr,  .Sydney  Russ.  however,  combated  this 
view,  and  thought  that  too  much  attention  had  been  paid  to  these 
very  short  wave  lengths,  and  that  the  very  active  germicidal  region 
between  wave  lengths  2,!1(;0  and  2,sso  had  been  overlooked. 

Electrical   Association   of  Australia  (Victorian  Section) On 

November  1st,  at  .Melbourne.  Mr.  Victor  Xightingall  read  a  papRr. 
illustrated  by  experiments,  on  "The  Possibilities  of  the  Lumin- 
escent Lamp  by  the  Discharge  of  Electrons  in  High  Vacua." 

Institution  of  Civil  Engineers.— On  Wednesday  the  Institution 
of  Civil  Engineers  completed  the  hundredth  year  of  its  existence, 
haying  been  established  in  1818  at  a  raeeting.of  eight  engineers  at 
the  Kendal  Coffee  House  in  Fleet  Street. 

At  the  next  ordinary  meeting  of  the  Institution  on  Tuesday. 
January  8th.  before  the  discussion  of  papers,  a  statement  comme- 
morative of  the  founding  of  the  Institution  on  January  2nd.  1818. 
will  be  made,  present  conditions  precluding  more  formal  celebration 
of  the  centenary. 

Association  of  .Mining  Electrical   Engineers At  a  meeting  of 


the  Yorkshire  Branch  on  Satimlay  last,  at  Barnsley,  a  paper  on 
"  Economies  in  Colliery  Electrical  Plant "'  was  read.  It  was 
estimated  that  electrical  power  to  the  extent  of  somethiflg  like  one 
million  horse-power  was  at  present  in  use  in  British  collieries. 
The  principal  directions  in  which  economies  could  be  effected  were 
in  the  utilisation  of  low-grade  coal  and  gas  from  by-product  plants 
for  steam-raising  purposes. 

South  African  Institution  of  Engineers The  following  awards 

have  been  made  for  the  past  session  : — Institution's  Gold  Medal 
and  Certificate  :  Mr.  Andrew  Fenwick.  for  his  paper  on  "The 
Deterioration  of  Curtis-Rateau  Turbine  Blading,"  Central  Mining- 
Rand  Mines  Award  :  Messrs.  T,  C,  Otley  and  Verney  Pickles,  for 
their  joint  paper  entitled  "  Boiler-house  Operation  and  Jlainte- 
aance,"  Price  Award  :  Divided  between  two  theses,  entitled 
respectively  "Comparative  Merits  of  Steam  Turbines  and  Recipro- 
cating Engines,"  by  Mr.  M,  Kindinger,  and  "  The  Lay-out  of  a 
Distributing  Station,  with  Special  Reference  to  Safety  Measures." 
by  Mr.  W.  H.  F.  Tredre  (student  members). 

Appointments   Vacant. — Two  charge  engineers  for  the 

Hereford  Electricity  Works;  charge  engineers  {,50s.)  for  the  R.E. 
York.  Command  ;  power  station  staffs  for  the  Ordnance  Depots, 
aerodromes,  and  military  camps  in  the  Southern  Command  : 
switchboard  attendant  (.51s,)  for  the  Battersea  B,C,  Electricity 
Department  ;  shift  engineer  (42s,  -f)  for  the  Swansea  Harbour 
Trust  ;  sub-station  attendant  (49s,)  :  cable  jointer  for  the  Staly- 
bridge,  ice.  Joint  Tramways  and  Electricity  Board :  assistant 
engineer,  shift  engineer,  and  draughtsman  for  Edmundson  Elec- 
tricity Corporation  ;  switchboard  attendant  (3.5s.  -I- 1  for  the  Wal- 
thamstow  L'.D.C,  Electricity  Department ;  shift  engineer  for 
Keighley  Borough  Electricity  Works  ;  shift  engineer  for  Eccles 
Corporation  Electricity  Department,  ^ee  our  advertising  pages 
to-day. 

The  Siemens  Shares. — The  Daihj  Mnil  states  that  after 

long  negotiations  between  the  Board  of  Trade  and  several  syndi- 
cates of  would-be  purchasers,  "  a  contract  has  been  entered  into 
for  the  sale  of  the  German  shares  in  Siemens  Bros,,  Ltd,,  of  Wool- 
wich and  .Stafford,  electrical  engineers.  The  successful  syndicate 
consists  of  British-born  subjects.  It  is  their  intention  to  carry  on 
and  expand  the  business,  which  has  been  supported  by  Government 
war  contracts." 

Raising  the  Price  of  Gas. — In  the  Bill  by  which  the 

South  Metropolitan  Gas  Co.  proposes  to  alter  its  powers,  the  com- 
pany asks  that  its  capital  may  be  increased  by  £1.000.000.  and  for 
the  purposes  of  dividends  that  the  sliding-scale  charge  shall  be 
increased  from  3s.  Id.  to  33.  7d.  per  1,000  cb,  ft.  This  increase  is 
■■  to  continue  for  twt)  years  after  the  termination  of  the  war " 
or  such  longer  period  as  the  Board  of  Trade  may  determine, — Daily 
Chr.iilirle. 

Educational. — Recoguisins:  how  important  it  is  that 
technical  education  should  be  fostered.  Messrs.  J.  Stone  &  Co.,  Ltd., 
of  Deptford,  .S  E.,  are  encouraging  the  boys  employed  in  their 
works  to  take  full  advantage  of  the  valuable  facilities  afforded  by 
the  evening  classes  of  the  L.CC,  and  other  institutions  in  the 
neighbourhood.  Prizes  will  be  awarded  on  the  results  of  the 
class  work,  and  to  induce  those  who  are  not  already  attending 
such  classes  to  take  advantage  of  the  scheme  and  begin  their 
technical  training  at  once,  the  company  is  paying  the  fees  of  a 
numb'^r  of  boys  for  whom  three  new  special  classes  are  now  being 
opened.  The  L.CC,  officials  have  very  readily  undertaken  the 
organisation  and  tuition  for  these  special  classes,  and  it  is  hoped 
that  the  encouragement  given  the  boys  (over  a  hundred  are 
affected  by  the  scheme)  will  have  permanently  good  results. 

Advanced  Electric  Light  Switching. — A  few  weeks  ago 

we  commented  on  the  issue  of  a  new  Preliminary  Grade  Exam. 
Paper  in  Electric  Light  Switching  ;  we  have  now  received  a  new 
paper  dealing  with  the  Advanced  Grade.  The  first  line  of  the  first 
question  reads,  "  Modern  tumbler  switches  have  either  2.  3,  4.  .5,  or 
6  terminals,"  and  will  remind  many  people  that  their  knowledge 
of  this  fact,  and'  all  that  it  leads  up  to,  is  imperfect.  The  paper 
comprises  U  questions  in  all,  and  examinees  may  work  8,  9,  or  to 
of  them  The  questions  c:)ver  an  extremely  wide  range.  For 
example,  Xo,  3  deals  with  the  testing  and  sorting  of  wires  when 
the  time  comes  to  fit  the  switches  of  a  certain  circuit ;  No,  5  with 
tube  wiring:  Xo,  8  with  C,T,S,  ditto;  and  Xo,  11  with  earthed 
concentric.  Other  questions  relate  to  the  uses  of  special  tumbler 
switches  in  heater,  small  motor,  ancMnstrument  circuits.  Anyone 
can  obtain  a  copy  of  the  paper  by  applying  to  Messrs,  A.  P. 
Lundberg-  i:  Sons,  477-489.  Liverpool  Road,  London,  N.  7, 

Re-Opening    of    the    Science    Museum. — The   Science 

Museum.  South  Kensington,  was  re-opened  to  the  public  on  Tuesday 
last,  after  having  been  closed  to  them  for  nearly  two  ySars  ; 
it  has,  however,  been  open  without  interruption  for  students.  The 
greater  part  of  the  Museum  will  be  open  free  on  every  week  day 
from  10  a,m,  to  5  p.m.,  and  on  Sundays  from  2.30  p.m,  to  5  p,m. 
The  collections  contain  many  unique  objects  of  great  interest  as 
representing  discoveries,  inventions  and  appliances  that  have  been 
of  first-rate  importance  in  the  advancement  of  science  and  industry, 
and  it  is  gratifying  that  these  are  again  available  for  inspection  by 
visitors  to  London  from  all  parts  of  the  Empire,  In  our  opinion 
the  closing  of  this  and  other  science  museums  was  a  grave  error  on 
the  part  of  the  authorities. 

Calendars  Wanted.— Lieut.  F.  L.  Cater.  A.jM.I.E.E.,  will 

be  glad  if  manufacturers  will  send  some  1918  calendars  for  work- 
shop and  office  use,  addressed  to  him  as  follows  : — 8><2  M.T.  Com- 
pany, A.S.C..  Halkin  Street,  London,  S.W.  1. 
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Central  Station  and  Tramway  Officials. — Mr.  Robert 
HuMER,  who  has  occupied  the  position  of  station  engineer 
for  the  greater  part  of  the  19  jears  that  he  has  been  asso- 
ciated with  the  .\berdeen  Corporation  electricity  department, 
recently  tendered  his  resignation.  On  December  -itith  the 
.■^talV  and  employes  held  an  informal  meeting  in  the  works 
to  bid  him  farewell.  Mr.  Bell  presided,  and  expressed  regret 
at  Mr.  Plunter's  departure.  The  other  si)eakers  were  Mctsis. 
Clark.  Burnett,  McKay.  Ro.'ss,  Fj-fe,  and  DowTiie.  Tn  tlu' 
name  of  those  i>re.-ent  Mr.  Bell,  on  behalf  of  the  stalT  and 
employes.  pie.M'nted  Mr.  Hunt-er  with  a  gold  albert  and  a 
suitably  inscribed  .--ilver  matchbox. 

.\  letter  has  been  received  by  the  I^eds  Tramways  Com- 
mittee from  the  Board  of  .\dmiralty  thanking  the  Gorpoia- 
tion  for  placing  the  services  of  Mr.  J.  B.  H.amiltox,  the 
tramways  manager,  at  their  disposal  during  the  past  year, 
and  paying  a  high  tribute  of  appreciation  to  the  excellent 
work  which  he  has  done,  and  the  knowledge  and  abiUty  he 
has  displayed.  The  .Admiralty  express  the  hope  that  his  ser- 
vices may  .again  .  be  placed  at  their  disposal  if  required, 
although  in  the  meantime  he  has  been  transferred  to 
the  Board  of  Trade  in  connection  with  the  Tramways  Con- 
trol Committee  appointed  to  deal  with  congested  tramway 
Control  C-onnnittee  appointed  to  deal  with  congested  tramway 
trathc  in  munition  areas.  In  that  olfice  it  is  hoped  Mr. 
Hamilton  may  be  able  to  assist  the  Tramways  Committee  in 
ol)taining  essential  labour  and  material  from  districts  in 
which  at  the  moment  they  are  not  so  urgently  required.  The 
Committee  have  conveyed  to  Mr.  Hamilton  their  congrat^ula- 
tions  on  the  Admiralty  letter,  and  have  extended  to  him  the 
privilege  of  placing  his  s<>rvices  at  the  disposal  of  the  nation, 
keeping  in   touch  meanwhile  with  local  matters. 

The  Newport  (Mon.)  Council  has  confirmed  a  recommenda- 
tion of  the  Electricity  Committee  that  Mr.  Nichols  Moore  be 
;;ianted  a  further  increase  in  salary  of  £50  jx-r  annum  as 
from  .January  1st. 

The  Todmorden  Council  has  granted  an  advance  of  £50  jwr 
annum  in  the  salary  of  the  borough  electrical  engineer,  Mr. 
.JOSK.I'H    BoiCE. 

Uenei-al. — We  regret  to  learn  that  Mr.  .T.  H.  Harrison,  of 
Messrs.  Davey,  Paxman  it  Co.,  Ltd.,  London,  was  seized 
with  paralysis  down  his  left  side  on  December  7th.  He  is  at 
present  living  at  20,  Ablx>y  Eoad,  Brighton.  Although  he  is 
now  better,  it  will  be  a  long  time  l>efore  he  is  about  again. 
We  are  .sur<'  that  Mr.  Harri.-Aiu's  numerous  friends  and 
ailinirers  in  the  electrical  world  will  be  anxious  to  join  with 
us  in  sympathi.sing  with  him  in  his  enforced  inactivity,  and  in 
expressing  a  hope  that  his  recovery  may  be  as  speedy  as 
ix>.ssible. 

Mr.  Lee  Murray  has  removed  his  offices  from  10,  Norfolk 
Street,  Strand,  W.C.  "2,  to  56,  Victoria  Street,  Westminster, 
S.W.  1. 

Mr.  H.  W.  Teeton,  electrical  engineer,  who  is  in  business 
at  Hauley,  has  received  a  commission  in  the  Motor  Trans- 
port, A.S.C.  On  the  outbreak  of  war  he  was  mobilised  with 
the  Staffordshire  Yeomanry,  and  on  the  expiration  of  his 
time  in  .January,  1016,  he  entered  the  .\rmy  Service  Corps 
as  an  electrician^  After  18  months"  service  in  France  he  was 
recommended  bj'  his  Colonel  for  a  commission.  He  has  now 
gone  to  the  Ea.stern  theatre  of  war.  In  his  absence  his  busi- 
ness is  being  carried  on  by  his  wife. 

Mr.  Herbert  R.  Ivemi-,  on  the  staff  of  the  Yorkshire  Elec- 
tric Power  Co.,  has  been  appointed  electrical  and  mechanical 
engineer  to  Messrs.  J.  H.  .\ndiew  it  Co.,  Ltd.,  Toledo  Steel 
Works,   Sheffield. 

Roll  of  Honour. — Wc  regret  to  record  that  the  younger 
Mill  of  Ml.  C.  G.  Tegetmeier.  of  the  British  Elec'tric  Trac- 
tion Co..  Ltd..— .\lax  Teget.meiek,  of  the  London  Regiment — 
lias  been  killed  in  action,  aged  '20  years.  Privat-e  Tegetmeier 
\\as  on  the  .staff  of  the   British    Electrical   Federation. 

The  Military  Medal  for  braveiy  and  devotion  to  duty  by 
keeping  telephone  lines  in  repaii-  under  sliell-lire  has  been 
awarded  to  Signaller  T.  C.  OwEX.  King's  Shroi>shire  L.I.. 
who  was  an  electrician  with  Messrs.  Smallwood  &  Co.,  of 
Slucew.sbury. 

Corporal  .J.  Cleator.  who  has  died  of  wounds  received  in 
action,  served  his  apprenticeship  with  Mr.  John  EUwood, 
electrician,  of  Whitehaven. 

Private  G.  McKelvey,  repoi-ted  killed  after  being  missing 
since  April,  was,  up  to  his  enlistment,  a  meter  inspector  in 
the  electricity   department  of  the  Ilford  I'.D.C. 

Rifleman  W.  Passmore,  who  has  died  in  a  French  hos- 
pital from  the  effects  of  gas  iX)isoning  and  bronchitis,  was 
an  electrician   at   Swansea. 

Corporal  C.  \V.  Horlev.  Sherwood  Foresters,  who  has 
died  of  wounds,  was  in  the  winding  department  of  the  B.T.H. 
Co.,   at  Rugby. 

Private  S.  Hcghes,  Royal  Welsh  Fusiliers,  who  was  an 
electrical  engineer  at  Llanfair  (Montgomeryshire)  when  he 
enhsted  at  the  outbreak  of  war.  has  gained  the  Military 
Medal   for  repaiiing  telephone   wires  under   heavy   shell-fire. 

Drummer  H.  Pickles.  West  Y'orks.  Regiment.'  who  is  in 
hospital  with  trench  fever,  was  employed  bv  Mr.  Harrv  Moss, 
electrician.   Bradford.  "  •         " 

Piopeer   W.  A.   Ha\-es,  RE.,    who  has  been    killed  at   the 


Front,  was  with  Messrs.  T.   Gamett  &  Co.,  electrical  engi- 
neers, Manchester. 

Private  T.  Habri.ngtox,  Connaught  Rangers,  awarded  the 
D.C.M.,  was  a  motorman  on  the  Bury  Corjwration  tramwavs 

Lieut.-Col.  A.  B.  Lavtox,  South  Lanes.  Regiment,  who  has 
again  been  mentioned  in  dispatches, '  was  electrical  engineer 
arid  departmental  manager  at  the  works  of  Messrs.  J.  Cros- 
held  &   Sons,  Ltd.,   Warrington. 

Private  G.  H.  Parkixsos,  of  the  K.S.L.  Regiment,  who 
has  died  of  wouiids,  was  employed  by  Messrs.  Baxendale  and 
Co.,  Ltd.,  Manchester. 

Private  G.  Wai.keh,  of  the  Middlesex  Regiment,  who  has 
Im-cii  awarded  the  Military  Medal,  was  in  the  sutjerintendiiig 
engineer's  oltice  connected  with  the  l^n-ds  Geiier-il  l  ost  >  -k    .■ 

William  Howakth,  electrical  artificer,  has  lost  his  life  by. 
the  sinking  of  the  armed  boarding  .-iteamer  Sfcplim  Funiegs 
111  the  Irish  Sea.  He  was  H  years  lA  age.  .md  pnor  to  iommg 
the  Jsaval  Reserve  was  an  electrician  with  a  M:MKhf .ster  !irni 

Private  Xewtox.  Jx'icestershire  Regim.nt.  who  has  falleii 
in  action,  was  engaged   as  electrician  at   Swynnerton  Hall. 

Private  R.  S.  Loxgdex,  of  the  electrical  department  of  the 
North  StatlordshuM  Railway  Co.,  has  been  killed  in  action. 

Sapper  P.  Hirst,  foiiuerly  in  business  as  an  electrician  at 
Huddersfield,   ha.s  been  wounded. 

Lance-Corjxiral  J.  Lyxch,  one  of  the  emploves  in  the  Stock- 
port electricity  department,  has  been  awarded  the  D.C.M., 
and  the  Council   has  forwarded  its  heartv  congratulations 

Lieutenant  (S.R.)  Egertos  ,J.  W.\rd,  A.M.I.E.E.,  Royal 
Iri.^h  Regiment,  mentioned  in  Sii-  Douglas  Haig's  recent  dis- 
patch for  gallant  sei-vice  on  the  Westem  Fiont.  was  on  the 
.staff  of  the  Para  Electrical- Railways  it  Lighting  Co.,  Ltd. 
Brazil.  "  ' 

Obituary.— Sir  W.  H.  Lixdley.— The  Times  records  the 
death,  which  occurred  at  Putney  on  Sunday,  at  the  age  cf 
b4  years,  of  Sir  WilUam  Heerlem  Lindlev,  M.Inst.C.E..  who 
had  fOT  very  many  years  been  engaged  in  a  prominent  capa- 
city in  connection  with  Continental  waterworks,  electrical 
undertakings,  sewerage  works,  itc.  Among  other  works  with 
which  he  was  concerned  were  the  electricitv  works  at  Elber- 
feld.  The  Times  .states  that  "  the  regard  "in  which  he  was 
held  m  German  engineering  circles  is  shown  by  the  fact 
that  he  ;icted  as  president  of  the  Engineering  Standards  Com- 
mission of  the  German  Gas  and  Waterworks  Engineers,  and 
also  of  the  commission  on  stray  electric  currents  from  tram- 
ways. He  became  a  member  of  the  Institution  of  Civil  Engi- 
neers m  1878,  and-  received  a  knightho(jd  in  1911  on  the 
ground  of  the  services  he  had  rendered  to  the  Roval  Com- 
mi.ssion  on  Canals  and  Waterways,  for  which  he  "prepared 
elaborate  reports  on  the  waterways  of  France,  Belgimu,  and 
Germany,  with  some  notes  on  tho.se  of  Holland." 

Mr.  E.  W.  Kewiox.— The  death  (xcurred  on  December 
■mh.  at  the  age  of  44  years,  at  Monkseaton.  of  Mr  Ed^ar 
Williams  Newton,  of  H.M     Postal  Telegraphs. 

Mr.  Reubex  Marchaxt  Sayers.— We  much  regret  to  an- 
nounce the  untimely  death  from  typhoid  fever  of  Mr  R  M 
Sayers,  A. M.Inst.C.E.,  M.I.E.E.,"  partner  ui  the  lirra  of 
Messrs.  Clark,  Forde,  Taylor  &  Erskine-Murrav.  Mr.  Savers 
was  educated  at  St.  Paul's  School,  and  was  t"ramed  in  ele«- 
.  trical  and  engineering  work  at  the  City  and  Guilds  Institute, 
Sou_th  Kensington,  of  which  he  was  a  prominent  student.  In 
1897  he  joined  his  firm  as  an  assistant  engineer,  and  for  '30 
years  has  been  associated  in  the  important  works  which  they 
have  undeitaken.  Those,  whose  privilege  it  had  been  to 
know  hun  intimately  for  all  of  those  years  know  that  his 
abilir\-  and  charact.tn-  earned  everyone's  esteem,  and  the  many 
letters  received  are  eloiiuejit  testimony  of  the  regard  felt  for 
him  as  an  enginein-  and  as  a  man  who  endeared  himself  to 
all  T^th  w^hom  he  came  in  contact  in  the  course  of  his  career. 
Sayers's  first  work  on  submarine  lables  was  in  conuecii.iii 
w  ith  the  laying  of  the  Bermuda-Turk's  Island-Jamaica  Cable 
111  1898,  and  in  the  19  ye;irs  following  he  led  a  busv  life, 
acting  as  chief  assistant,  and  afterwards  (in  1910).  when  he 
became  a  partner  in  the  firm,  on  many  cahle-laving  expedi- 
tions, amongst  which  may  be  mentioned  the  Pacific  cable 
aiid  the  laying  of  the  Commercial  Co.'s  cables  as  under: — 
Fayal  (Azores)  and  Canso  (No\a  Scotia).  Wcst<)n-su|)er-Mare 
and  Wat<Mvill(-  (Ireland).  New  York  and  Havana,  diversion 
of  Atlantic  cable  to  St.  .John's,  Newfoundland,  extension  of 
St.  -John's-Canso  cable  to  New  York,  and  .several  succe.ssful 
deep-sea  repairing  expeditions,  in  all  of  ^^•hich  he  carried  out 
the  work  undertaken  to  the  full  siitisfaction  of  his  firm  and 
of  the  cable  companies  for  whom  he  was  acting.  Mr.  Sayers 
lH-)sses.sed  abilities  in  such  a  marked  degree,  and  was  so 
earnest  in  all  he  undertook,  that  he  \\  ill  leave  his  mark  on  tl..- 
calling  which  ho  had  cho.sen,  and  for  which  he  was  especiallv 
fitted  by  sound  knowledge,  ability,  and  charm  of  manner. 
He  contributed  paix^rs  on  electrical  subjects  to  the  technical 
journals,  and  amongst  those  we  have  in  mind  are:  "  t's*-  cf 
the  Electrometer  in  Cable-te.sting."  "Temperature  Coefficient 
for  Loss  of  Charge  of  Paraffin  Paper  Condensers,"  &c.,  itc. 
Quite  recently  he  attacked  the  difficult  problem  of  computing 
the  depreciation,  of  submarine  cables,  and  his  death  has  de- 
prived us  of  an  important  paper  on  this  subject.  His  ser- 
vices to  the  various  cable  companies  for  whom  lie  has  .ncte  1 
have  be<ni  recognised  in  the  fullest  and  niost  sympathetic 
way.  He  was  not  a  man  who  courted  publicitv.  but  the 
amount  of  "spade  work  "  (liat  he  did  for  his  firm  and  Jheir 
clients  is  most  highly  spoken  of  by  those  who  tleplor*  the 
loss  of  a  dear  friend.  ,, 
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NEW     COMPANIES     REGISTERED. 


Watertight   Fittings,    Ltd.    (149,159).— Private  company. 

Kegislpie.l  Uecembcr  l»lh.  Capital,  £1J,000  in  £1  shares.  Manufacturers 
of  and  dealers  in  watcrlight  fittings  in  connection  with  the  supply  of  elec- 
tricity for  lighting,  heating,  and  power,  or  in  connection  with  anv  trade,  &c. 
Ihe  subscribers  (each  with  one  share)  are :— R.  Eyre,  Rvland  Worlcs,  Chester- 
field, merchant;  J.  J.  Eyr,:,  Holywell  Street,  Chesterfield,  house  furnisher. 
1  he  first  directors  are  to  be  appointed  bv  the  subscrib'^rs.  Solicitor  ;  W.  E. 
Wak.rley.    Chesterfield,    Derby.  ^ 

Bern's     Electric,     Ltd.     (149,161).. — Private     company. 

Registered  December  18lh.  Capital,  foO.OOO  in  £1  shares.  Electrical  and 
^en^ral  engineers,  &c.  The  subscribers  (each  with  one  share)  arc  : — H.  H. 
i:"rrv.  8li.  Newman  Street.  W.,  engineer;  V.  G.  Kcrly.  lU.  11.  .\usiin  Kriars. 
It.',  solicitor.  Th.-  first  directors  arc  to  be  appainud  by  the  subjcribcrs. 
K,;i^..|.^l    office:    Mi.    Newman    Street.    Oxford    -Streil,    \V. 

Ncrthurabria  Motors,  Ltd.  (149,201). — Private  companv. 

K.:.;i...,erLj    December   31st.     Capital.  £25,U0O   in  £1   shares.     Electrical,  mecha- 


vcle 


electric).    &T.      The   subscribers    (each    with,  one    share) 
irthlands,    Horbury,    near    Wakefield.athletic    goods 


and 
s,  rheostats,  and   electrical  appa 


: :— W.  O.  Sykes, 
ufacturer;  S.  Cos. 
8,  Cotton  Street,  Wakefield,  cashier.  The  first  directors  are  to  be  appointed 
bv  thi-  sub5scribers.  Solicitor:  J.  Charlesworth,  The  Crofts,  Horbury,  near 
\\ak<ti.-ld,    Vorks. 

Pvne,   Hughman  &  Co.,  Ltd.   (1,638f).— Particulars  filed 

December  IDth.  1917.  Registered  in  Calcutta  March  Isl,  1916.  to  take  oviT 
the  business  of  Pvne,  Hughman  &  Co.,  and  to  carry  on  the  business  of 
engineers  builders,  contractors,  ironfounders,  electrical  engineers,  ship,  boat, 
carri.nge,  and  motor  builders,  &c.  Capital,  Rs.  3,10,000  in  3,100  shares  of 
Rs.  lUO  e.nch.  British  address  :  329,  High  Holborn,  W.C,  where  F.  M. 
Short    (manager  in  the    United   Kingdom)    is  authorised    to  accept   service. 

British    Expert    Engineers  &    Precision    Tool  Manufac> 

turers.  Ltd.  (149,193).— Private  companv.  Registered  December  20th.  Capi- 
tal, £4.000  in  1.400  pref.  shares  of  fl'each  and  390  ord.  shares  of  £5  each, 
and  26  founders'  shares  of  £25  each.  Precision  tool  manufacturers,  electrical, 
heating,  mechanical,  and  general  engineers  and  metal  workers,  &c.  The 
subscribers  are  : — E.  A.  Brnnton.  37,  Church  Lane,  Hornsev,  N.,  engineer, 
14  founders'  shares;  F.  C.  'Dowsett,  100.  St.  George  .Avenue,  Tufnell  Park, 
N.,  engineer,  12  founders'  shares.  The  first  directors  are  : — E.  A.  Boynton 
and   F.  C.    Dowsett.     Registered   office:  22,    Crtjss  Street,    Islington,    N. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Rapid  Distillation  &  Power  Co.,  Ltd.^Charge  dated  De- 
cember 6th,  1917  (supplemental  to  charge  of  .November  27th.  1917),  securing 
£13,462  of  and  all  moneys  whicJi  may  be  paid  by  Lieut-Col.  W.  G.  Morden 
and  C  \\".  Small  under  :i  certain  guarantee.  Property  charged  :  The  com- 
ent    and    future,  e.\cept   uncalled  lapital. 


cept 

Ltd.      (.39.920).— Capital, 

shares  of  £5  each.  Return  dated 
10,000  ord.  and  8,000  pref.  shares 
£53,510    considered    as   paid   on    the 


. — Capital, 

of  10s.    e.ach. 


p;ny"s   und'^rtaking    .ind    prop^Tly.   present 

Chamberlain     &      Hookham, 

£100.000  in  10.000  ord.  and  10.000  firef. 
June  14th.  1917  (filed  November  20th). 
taken  up;  £36,490  paid  on  7,398  pref.; 
rcmaindc-r. 

Breckneil,    Munro    &    Rogers,    Ltd.    (79,7( 

£20.000  in  2.000  pref.    shares   of  £.3  each    and   20,000   ord.  sh: 
Return  dated    Nove:nber    19;h,  1917.      1,05S   pref.  and    14,829  ord.    shares  taken 
up;    £5.673    10s.    paid  on    1.058    pref.    and   767  ord.;   £7,031  considered    as  paid 
on    14.162  ord.      .M-jrtgages    and   charges  :    £7.900. 

Pirelli,   Ltd.    (103,088).— Capital,  ^40,000   in   ,£.3  shares. 

Return  dated  October  26th,  1917.  .^11  shares  tak^n  up;  £40.OUO  paid.  Mort- 
gages  and  charges  :   Nil. 

New  St.  Helens  &  District  Tramwavs  Co.,  Ltd.  (59,426). 

-  Capit.il.  £150.000  in  20.U0O  pref.  and  10.000  ord!  shares  of  £5  each.  Return 
dated  November  9th.  1917.  15.980  pref.  and  9.0U0  ord.  shares  taken  up; 
£125.410    paid,    including    £510     on     1,02U    shares    forfeited.       Mortgages     and 


char 


Nil. 


Blackburn.     Sterling    &     Co..     Ltd.     (61.302).— Capital, 

£12.n00  in  £1  shares.  Return  dated  Julv  27th,  1917.  .All  shares  taken  up. 
£8,10(1   paid ;    £3,900    considered   as  paid.     .Mortgages    and  charges':    .Nil. 

GuUdford  Electricitv  Supply-  Co..  Ltd.  (36,725),— Capi- 
tal. £55,000  in  25,000  pref.  "shares  of  £1  each  and  6.000  ord.  shares  of  £3 
each.  Return  dated  September  10th.  1917.  18.856  pref.  and  3.059  ord. 
shares  taken  up.  £'1.153  paid,  including  £2  on  two  ord.  shares  forfeited. 
Mortgages  and  charges  :  £40,000  (£25,000  first  and  £15,000  second  mortgage 
debentures). 

Drake   &    Gorham,   Ltd.   (70,275).— Capital,   .6125,000   in 

£1  sh  .r.  s.  Return  dated  November  22nd,  1917.  AM  shares  taken  up.  £85,000 
paid;   fl'I.OOO    considered    as    paid.      Mortgages  and    charges:    Nil. 

British    Electric   Traction    Co.,    Ltd.    (49,855).— Capital, 

£2.998.397   15s.,   of  which,   to   Julv    6th.  1917,  £712,741  5s.    had   been    issued  as 

6  per  cent,    cumulative    participating   preference  stock  and    £1,326.263  10s.    as 

ordinary  stock.  Total  amount  paid  :  £2,039,007  15s.  .Mortgages  and  charges 
outstanding    at   date    named  ;   £1,866,042.  ' 

Ely  Valley  Lighting  Co.,  Ltd.   (78,637).— Capital,  .£5,000 

in  £1  shares.  Return  dated  November  15th.  1917.  3.471  shares  taken  up; 
£3,473  10s.  paid,  including  £2  10s  on  10  forfeited  shares.  Mortgages  and 
charges  :    Nil. 

Frinton=on=Sea  and  District  Electric  Light  &  Power  Co., 

Ltd.  (70.689).— Capital.  £10.000  in  7.300  pref.  and  2,700  ord.  shares  of  £1 
each.  ■  Return  dated  Julv  26lh.  1917.  .Ml  shares  taken  up;  £10,000  paid. 
Mortgages  and    charges  :    £10,000. 

Yorkshire  Cable  Co.,  Ltd. — Satisfaction  in  full  on  Nov- 
ember fith.   1917.  of   debenture   dated   June  19lh,  1912,    securing  £1,200. 

Satisfaction  in  full  on  November  6th,  1917,  of  debenture  dated  October  8th, 
I  114.  securing   £800. 

D-benture  dated  December  lOlh.  1917.  to  secure  anv  sum,  not  exceeding 
11.000,   which    W.    Stell   and    R.    R.    Stell   may   be    called   upon   to   pay   under 

guarantee.  Propertv  charged  :  The  compaiiv's  undertaking  and  propertv, 
!  )uding    uncalled  capital.  HP.. 

Rushmores,     Ltd.— Particulars     of     ^30.000     debentures 

.:ea:ed  December  19th.  1917.  filed  pursuant  to  Section  <I3  (3)  of  the  Com- 
pani.-s  (Consolidation)  .Act,  1908,  the  whole  amount  being  now  issued.  Pro- 
perty  charged  :  The  company's  undertaking  and  property,  preMfit  and  future. 
iiK-ludin^  uncalled  capita).     No  tnjsfeo-  r     /     r 


H.    T.    Boothroyd,    Ltd.    (99,742).— Capital,    ,£20,000    in 

£1  shares  (15,000  ord.  and  5,000  pref.).  Return  dated  December  3rd,  1917. 
10,002  ord.  and  2,800  pref.  shares  taken  up.  £2,802  paid  on  2,800  pref.  and 
two  ord. ;  £10.000  considered  at  paid  on  10,000  ord.  .Mortgages  and  charges  : 
£7,509. 

Enfield     Electric     Cable    Co.,     Ltd.    (131,995).— Capital, 

£30,000  in  41  sh.ires.  Return  dated  Nov.mb.r  6lh,  1917.  ;e.8U0  shares  taken 
up.  £32,800  paid.  .Mortgages  and  ch:irges  :  £35,000.  (\  arious  enemy  hold- 
ings have    been  eliminattd    during  1917.) 

Dartmoor  Electric  Supply  Co.,  Ltd.   (110,871).— Capital, 

£2.000  in  10s.  shares  (reduced  ironi  £4.000  in  «1  shar.-  in  1916).  Return 
dated  June  30th,  1917.  .Ml  jliares  l.iken  up.  £2.000  p.iid.  .Morcgage>  an.l 
charges:    £1,000. 


CITY  NOTES. 


The  jeport  of  the  directors  of  the 
The  Societe  Hocictc  InduKfnelh  ties  t'etcpkones,  of 
Industrielle  des  Farts,  whicli  has  an  ordinary  share  capital 
^  Telephones,  of  Hl'lUXW,  and  owns  .several  \\orks  for 
the  manufacture  of  telephone  and  sub- 
marine cables,  ebonite,  electrical  apparatus,  ic,  was  submitted 
to  the  general  meeting  held  on  December  1.5th.  It  deals  with 
the  year-  ended  on  June  iJUth.  1917,  and  states  that  the  con- 
tinuation of  the  %^ar  caused  an  increase  in  the  consumption 
of  telephone  cables,  and  of  all  other  products  inimred  for 
purposes  of  national  defence.  The  company  s  effoic.T  ttill  lui- 
rher  to  develop  the  production  were  redoubled,  and  the  turn- 
over notably  increased.  .\s,  hc^vever,  the  general  exiienses 
thd  not  advance  in  the  same  proportion  the  net  p.onts  per- 
mitted of  the  payment  of  a  dividend  of  il  l'2s.  I'er  share, 
notwithstanding  the  con.siderabie  rise  in  wages,  raw  materials, 
and  of  taxation.  If  this  immediate  result  .was  satisfactory, 
the  situation  was  not  without  causing  pre-occupation  on 
account  of  the  excessive  wear  and  tear  of  the  machmery  and 
plant.  The  scarcity  of  trained  workers  had  compelled  the 
company  to  entrust  the  plant  to  a  personnel  who  were  fre- 
ijuently  inexperienced,  and  the  necessity  for  day  and  night  ■ 
working  increased  the  depreciation.  -\s  a  consequence,  it 
was  proposed  to  apply  a  sum  greater  by  ±'40,(K)(J  than  in  the 
previous  year  to  the  writing  down  of  the  installations.  This 
augmentation  was  not  excessive  when  it  was  considered  that 
the  almost  complete  renewal  of  the  equij^nient  would  be 
necessaiy  after  the  cessation  of  hostilities,  and  that  as  its 
original  value  would  be  completely  redeemed  by  that  time 
the  expenditure  on  replacement  would  then  exceed  twice 
the  pre-war  cost.  It  was  for  this  purpose  that  the  directors 
also  a.sked,  after  the  payment  of  the  dividend,  the  transfer 
from  the  balance  of  ±'64,000  to  the  prevision  fund  which  was 
formed  in  the  previous  year.  As  was  mentioned  in  the  re- 
port for  1915-16,  it  was  c.s.sential  for  the  company  to  have 
availalde  the  necessary  resources  for  the  reoiganisation  of  the 
works  after  the  war  in  order  to  ensure  the  future  prosperity 
of  the  undertaking  and  maintahi  the  position  which  it  had 
occupied  in  the  industrial  world  for  '25  years.  It  was,  there- 
fore, intended  to  proceed  by  way  of  extensions,  so  as  to 
avoid  any  interruption  in  working,  and  obtain  the  best 
arrdiigements.  Sites  had  been  acquired  for  these  puriwses 
adjoining  the  works  in  the  Rtie  des  Entrepreneurs  et  de 
Ix^vallois  for  the  exten.sion  of  telephony  and  apparatus,  and 
adjacent  to  the  Bezons  works  f<jr  new  shops  and  the  transfer 
of  a  portion  of  the  iiibber  manufacturing.  The  accounts 
.show  a  ercdit  balance  of  i;313.(HX).  .A.fter  placing  fUKl.OtXI 
to  the  depreciation  fund,  ±''29.(X)t)  to  the  legal  reserve  fund, 
±(i4,(l!.HI  to  the  prevision  fund,  and  making  other  appropria- 
tions, the  balance  pennits  of  the  payment  of  £1  V2s.  i>er 
share,  or  at  the  rate  of  13^  [ler  cent. 

The  directors'  report  for  the  year  endi-.l 
British  June,  1917,   shows  that  after  making  pro- 

Columbia         vision  for  renewals  maintenance  .^'101,459, 
Electric  RaiN      income-tax  =615,000.    and  addition    to  capi- 
way  Co.,  Ltd.      tal     auK)rti.-.ation    fund    i'2,76'2,     the    net 
revenue  is   £'160,844,    plus   f6,860  brought 
forward,   and  £44.000   tiansferred   from   reserve  (in  order   to 
make  the  dividend  payment),  making  ±'211.704.     Interest  on 
debenture  and  (lebeutuie  stock  for  the  year  absorb  £132,671. 
and  dividends  already  paid  on  the  5  per  cent,  cumulative  per- 
petual preference   stock  fi:r  the   year  £72,000,   leaving  £7,033 
to  carry  forward.     The  above  figures  represent  an   improve- 
ment of  approximately   £'26.0(X)  over  the   results  of  the  pre- 
vious year.     The  report  of  the  Government  Commissioner  on 
liis  investigation  i>f  the  question  of  transportation  in  the  City 
of    Vancouver   and    the  surrounding  districts  in   its   findings 
and  recommendations  justifies  the  past  policy  and  operations 
of  the  company,  and  is  not  only  an  answer  to  criticisms,  but 
upholds  the  contentions  cf  the  directors  and  management  i» 
regard  to  the  .Titney  competition.     Xegotiations  are  now  pro 
ceeding  with  a  view  to  making  aiTangements  for  giving  effe*- 
t<i   the    Comnii.s.si<)iier"s    recommendations,    antl.    pending   th' 
outcome  of  these  negotiations,   the  directors   are   of  opiniof 
that   it   is  not   advisable  to  deal    further   with    the   situatioi 
arising  out  of  the  recent  amendments  to  the  Vancouver  I>i 
corporation   Act  explained    in    the    statement    issued   to    th 
stockholders  in  July  last.    .A.  further  statement  will  be  issue 
to  the  stockholdei-s  as  soon  as  the  arrangements  have  het 
completed.     For  the  fir.st    four   months  of  the  cuiTent  yei 
the  gross  earnings  show  an  increase  of  approximately  $146.81 
This  increase  has,  however,  been  more  than  absoi'betl  by  f 
fieasvd  expeDees  doe  to  higbw  wages  tod  uicreaEed  cogj 
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materials,  in  consequeDce  of  which  the  net  earnings  for  the 
period  show  an  approximate  decrease  of  $2,648.  liaving  re 
gard  to  the  uncertain  outlook  for  the  immediate  future,  it 
IS  prudent  to  postpone  the  payment  of  the  interim  dividend 
payable  -January  1.5th,  191S,  on  the  5  per  cent,  cumulative 
perpetual  preference  stock.  If,  however,  at  the  end  of  the 
hnancial  year  an  improvement  in  the  operating  results  is 
shown,  the  whole  or  part  of  the  dividend  may  be  distributed 
in  July  next,  and  a  resolution  giving  authority  to  the  directors 
to  draw  on  the  reserve  fund  so  far  as  may  be  nece.ssary  for 
this  purpose  will  be  submitted  to  the  annual  meeting  on 
January  4th. 

Speaking    at    the    annual   meeting,    the 
British  Chairman,    Mr.    W.    J.    Fisher,   .said  that 

Coalite  the    future   of    Briti.'^h,.   industry    must    be 

Co.,  Ltd.  largely    influenced  by   the   price  at  which 

power  on  a  large  scale  Jould  be  suppUed 
in  the  form  of  electric  cmTent  if,  as  a  nation,  they  were  to 
compete,  successfully  in  the  manufacture  of  products  which 
in  the  past  had  to  a  considerable  extent  been  obtained  from 
countries  in  which  water  ppwer  was  available.  The  board 
had  been  anxiou.sly  considering  how  to  provide  for  the  rapid 
erection  of  Coalite  plants  all  over  the  counti-y,  and,  had  de- 
cided to  arrange  for  the  development  of  the  process  on  a 
royalty  basis  with  a  financial  group.  An  agreement  of  this 
nature  had  been  made  with  Low  Temperature  Carbonisation, 
Ltd.,  which  was  creating  an  entirely  new  organisation  with 
a  view  to  future  developments.  Should  this  arrangement 
prove  .succes.sful  the  quantity  of  coal  carbonised  by  their 
process  would  gi'eatly  exceed  700,000  tons  jier  annum.  The 
ultimate  result  could  not  be  doubtful.  The  report  of  the  Coal 
Conservation  Sub-Committee  advocated  the  siibstitution  of  gas 
fuel  in  place  gf  crude  coal  for  the  produc»tion  of  electrical 
energy.  The  proposal  was  to  divide  the  country  into  dis- 
tricts, and  create  large  generating  stations  whence  electrical 
energy  could  be  distributed.  For  the  full  attainment  of  this 
ideal  the  distillation  of  coal  at  low  temperatures  was  indis- 
pensable, and  this  wouW  materially  strengthen  the  position  of 
this  and  its  alhed  companies. 

During  the  year  there,  has  been  a  defici- 
Cordoba  oncy    in    the    supply    of    water   from   San 

Light,  Power      Koque  Lake,   and  in  conseqiience  over  '2-5 
and  Traction       i'>er  cent,  of  the  energy  required  to  supply 
Co.,  Ltd.  the   customers   and    tramways    was    gene- 

rated by  steam.  At  times  it  was  neces- 
sary to  curtail  the  supply  of  current  to  coii.sumers,  and  in 
consequence  of  this  and  of  a  strike  on  the  tramways  in  sym- 
pathy with  the  railway  strike,  the  taking  of  the  subsidiary 
companies  were  reduced  by  about  ±'3,-500,  while  the  exti'a 
expenses  due  to  .steam  operation  alone  were  over  i'34,000,  or 
i'11,000  more  than  the  previous  year.  As  a  result  of  the 
abnormal  working  expenses,  says  the  Financial  Timcx,  the 
profits  were  not  sufficient  to  meet  all  the  charges,  and  the 
profit  and  loss  account  shows  a  loss  of  ±17,721.  This  has 
been  deducted  from  the  amount  brought  forward,  leaving  a 
balance,  of  ±8,ft30,  which  the  directors  recommend  be  carried 
forward. 

Sir  G.  A.  ToucHE,  M.P.,  presided  at  the  annual  meeting  on 
Monday.  He  said  that  perhaps  no  companies  had  been  hit 
worse  in  the  war  than  those  operating  abroad  in  countries 
where  it  was  necessary  to  import  fuel.  Had  there  been 
anything  approaching  a  nonnal  rainfalL  they  would  have 
been,  not  altogether,  but  in  a  large  measure,  independent  of 
the  fuel  problem,  and  of  some  of  the  worst  trading  results 
of  the  war.  The  eft'ect  of  the  drought  would  be  understood 
when  he  mentioned  that  the  expenditure  on  the  operation 
of  their  steam  plant,  which  was  ±'985  in  1915,  rose  to  ±23,70(i 
in  1916,  and  to  ±35,000  ir.  1917.  It  would  be  contrary  to  all 
experience  to  expect  so  great  a  failure  of  water  three  years 
in  .succession.  If  they  could  revert  to  a  position  where  the 
hydraulic  energy  was  nearly  sufficient  they  might  see  a 
swift  change  in  their  fortunes.  During  the  whole  year  the 
situation  in  Cordoba,  and,  indeed,  in  the  Argentine  generally. 
had  been  one  of  exceptional  difficulty,  but  the  results  of  the 
.six  months  ended  September  30th.  1917,  had  been  consider- 
ably better.  The  gross  receipts  of  the  combined  busine.s,st^s 
had  amounted  to  ±1-58,806.  compared  with  ±162,460  in  191(i, 
and  ±157,-590  in  1915,  and  considering  the  difficulties  of  the 
year,  such  takings  were  not  unsatisfactory.  Their  misfor- 
tunes, however,  stood  revealed  in  the  growth  of  expenses. 
In  1915  they  were  ±74,270,  in  1916  ±100,-539.  and  in  1917 
±111,-532.  The  present  position  of  affairs  in  the  Argentine 
was  rather  more  promi.sing.  They  must  not  look  for  norm.Tl 
I'esults  while  the  war  lasted,  or  for  .some  tuue  after,  although 
they  might  hope  for  an  amelioration  of  the  conditions  caused 
I'V  the  drought. 

Venezuela  Telephone  &  Electrical  Appliances  Co.,  Ltd.— 

Profit  ±18,2:-!7,  plus  ±11.222  brought  forward.  After  provid- 
ing for  debenture  interest,  &c.,  and  ±2,399  for  excess  profits 
iluty,  the  directors  propose  a  dividend  of  8  per  cent,  on  the 
IJieference  shares,  putting  ±6,000  to  reserve  for  renewals  and 
'It'preciation,  and  carrying  forward  ±15,067  to  undivided 
profits  account.  For  the  previous  year  30  per  cent,  was  paid 
"11  the  preference  shares,  leaving  arrears  as  from  October 
1-t,  1910.  while  during  the  present  year  holders  of  the  prefer- 
f  nee  .shares  released  their  right  to  all  arrears  of  dividend  up 
ii>  June  30th.  1916.  in  consideration  of  the  transfer  to  them 
i.'l'  certain  .shnre.s  in  another  mm\iany.—Fin<incia]  Times. 


Buenos  Mrts  Port  &  City  Tramways,  Ltd. — The  report 
for  the  period  from  June  18th,  1915,  to  June  30th  last  states 
that  through  the  receiver  statements  of  working  in  Buenos 
Aires  have  been  received,  and  the  accounts  are  based  upon 
the  figures  so  supplied.  For  the  period  of  one  year  and  12 
days  to  June  30th,  1916,  the  result,  after  allowing  for  certain 
charges  by  the  receiver  m  Buenos  Aires  and  London,  showed 
a  surplus"  of  ±9,335,  and  for  the  year  ended  June  :30th,  1917, 
a  surplus  of  ±3,810.  The  total  sum  in  respect  of  interest  on 
the  6  per  cent,  debentures  remaining  unpaid  amounted  at 
June  -SOth,  1917.  to  ±108.406.  No  scheme  of  reconsti-uction 
has  yet  been  formulated  by  the  receiver  of  the  debenture 
holders,  and,  according  to  the  Financial  Times,  the  directors 
cannot  hoj^?  that  any  effective  .steps  can  be  taken  for  tliis 
purpose   until  after   the  termination   of  the  wai-. 

Companies  Struck  Off  the  Register.— The  following  have 
been  struck  off  the  register  and  arc  dissolved: — 

Easltrn    Elt-ctric   Co.,   Ltd. 

Electrical    Engineering   &    Motor  Co.    (Carlisl. ),    Ltd. 

Marine  &  General    Oil    Engines,    Ltd. 

Standard  Bolt   &  Nut  Co.,   Lid. 

Transport  Development  &  Power  Syndicate,   Ltd. 

X.L.    Electric   Co.,    Ltd. 

Burmah  Electric  Tramways  &  Lighting  Co.,  Ltd. — Profit 

for  year  to  July  31st,  ±9,498.  ±3,0U0  is  put  to  reserve  for 
depreciation  and  ±500  to  reserve  for  depreciation  of  invest- 
ments. Dividend.  6  per  cent,  on  preference  shares,  against 
5  per  cent,  for  each  of  three  preceding  years  (leaving  arrears  of 
53   per  cent.),  and   carrying   forward  ±.500. — Finayicml    Times. 

Humphrey  Pump  Co.,  Ltd. — War  conditions  have  again 
adversely  affected  the  company's  business.  The  company  has 
been  engaged  for  some  time  on  a  general  engineering  con- 
tract for  the  Government.  The  profit  and  loss  account 
shows  a  deficiencv  of  ±5,913,  making  the  total  deficiency 
±32.2.-^. 

Victoria  Falls  &  Transvaal  Power  Co.,  Ltd. — Six  months' 
diviflend  at  the  rate  of  6  per  cent,  jjer  annum,  less  income- 
tax,  on  the  preference  shares. 

Yorkshire  (West  Riding)  Electric  Tramways  Co.,  Ltd. — 
Final  dividend  at  rate  of  6  per  cent,  on  6  per  cent,  cumula- 
tive preference  shares. 

Chile  Telephone  Co..  Ltd. — Interim  dividend,  3  per  cent., 
tax  free,  on  ordinary  .shares. 

Coventry   Chain   Co.,  Ltd. — Dividend  for  the  year  on  the 

ordinaiT  shares  10  per  cent.,  and  a  bonus  of  5  per  cent.,  less 
tax. 


STOCKS     AND     SHARES. 


Xew  Year's  Day.  Hi  is. 
By  far  the  most  important  event  of  the  year  of  electricity  finance 
befell  at  it.?  very  end.  in  the  publication  of  the  interim  report  by 
the  Goal  Conservation  Sub-Committee  on  the  Supply  of  Electric 
Power  in  Great  Britain.  "A  haphazard  multiplication  of  small 
generating-  plants  situated  not  at  points  where  generation  can  be 
effected  most  cheaply,"  is  the  sweeping  description  of  present 
arrangements  for  electricity  supply,  with  over  (iOO  undertakings 
to  deal  with  them  ;  70  separate  generating  stations  in  Greater 
Loudon,  working  4',1  different  .systems  of  generation.  The  Sub- 
committee suggests  Hi  districts  for  Great  Britain,  with  one 
authority  in  each  district  to  deal  with  all  the  generation  and  main 
distribution,  and  it  estimates  that  a  saving  of  one  himdred  million 
pounds  in  cash  and  5.5  million  tons  of  coal  could  be  effected  under 
its  proposals. 

Such  a  huge  scheme  has  beeu  the  dream  of  far-seeing  electrical 
reformers  for  at  least  twenty  years.  Various  efforts  have  been 
made  to  work  it  out  on  a  modest  scale,  but  slender  success  has  met 
every  attempt.  What  the  scheme,  if  brought  into  practical 
politics,  will  mean  to  existing  companies,  noliody  knows,  and  the 
Stock  Exchange  List  of  prices  remains  tmchanged  from  beginning 
to  end. 

Substantial  variations  in  prices  "have  occurred,  however,  since 
the  end  of  1916.  London  lig-hting  shares  show  a  large  preponiler- 
ance  of  rises  over  falls  ;  the  Telegraph  list  is  equally  satisfactory 
to  holders.  Home  Railway  stocks  have  given  way.  and  so  have 
many  of  the  issues  in  companies  dealing  with  transport  abro.ad. 
Manufacturing  shares  wind  up  the  year  well,  and  hftvc  useful  rises 
to  their  credit.  The  British  Insulated  has  divided  its  £5  shares 
into  £1  shares,  .and,  on  the  basis  of  the  former,  the  price  is  fi.'is.  to 
the  good,  while  General  Electrics  are  £t'>  up.  Consideration  of 
our  usual  comparative  tables  will  leave  a  comforting  effect  upon 
those  who  feared,  twelve  months  ago,  that  the  third  year  of  war 
would  play  havoc  with  the  fortunes  of  companies  engaged  in 
electrical  or  allied  work,  and  this  e.xperience  may  be  of  hopeful 
augury  in  regard  to  the  New  Year  just  lieginning.  We  accord- 
ing^ly  present  the  following  selections  from  our  regular  weekly 
Lists  of  Stocks  and  Shares  : — 

Hume  ELKCTUiriTV  CoMl'.VSIKS. 
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W.  India  &  Pan. 

1|« 

+  1.1 

Great  Northern  .. 

37 

36 

-1 
Hume 

Western  Teleg.  . . 
Rails. 

134 

loi 

+  H 

Under.  Elec  Ord. 

2* 

li 

-    * 

■Assented 

(i5)i 

6(M 

—  5 

do.      do.    "A" 

6/6 

6/- 

-  1/6 

Metropolitan 

25 

22} 

-2? 

do.      do.   Inc . . 

92* 

81 

-ll-i 

Mel.  District       .. 

-   4 

FOKEIGS  TU 

IMWAVS,  4c. 

Au'^lo- Arg.  Trams. 

B.  Col.    Elec.  Def 

.35* 

28 

-  ■J^ 

First  Pref. 

H 

2i 

-    » 

Mexico  Trams  5  «, 

32* 

27* 

Brazil  Tractions 

4M 

45 

-  4 

M'x'can  L'gt  Com 

17H 

+  10 

B.  Col.  Elec.  Price  62i 

m 

-20 

do.      Prel.     . . 

1.T* 

39 

+  134 

do.    do.    P'ferrd  iOk 

30 

-1U4 

do.    1st  Bonds  27i 

32* 

+  6 

iLlXCFACTrBIXG   CoMPAXIES. 

Babcock  &  WUcox    21i 

3J 

+   A 

Edison  Swan  If.  p. 

18 

2* 

+     * 

Brit.  Aluminium. 

14 
11' 

2i 

1^ 

+    A 

Elec  Constructior 

i.S 

li 

+  I'i, 

Btit.  Insulated    . 

3 

-1-   3i 

Gen.  Elec.  Ord.    . 

m 

19| 

+  6 

B.  West.  Fret.     . 

2U 

t.t 

Henlevs 

16 

16) 

+    i 

13 

14* 

India-Rubber 

,m 

u| 

+    i 

Castner-Kellner    . 

.      Si" 

5      '^ 

-   A 

Telegraph  Con.    . 

38 

+  3* 

In  these  days  of  paper  shortajje.  when  many  clients  will,  perforce, 
miss  the  receipt  of  the  customary  Stock  Exchan<re  OfEcial  List 
from  their  stockbrokers,  we  hope  that  tlie  above  catalogues  of 
quotations  may  prove  of  more  than  ordinary  use.  but  this  hope  is 
subsidiary  and  insigrnificant  compared  with  the  cordial  wish  of  a 
more  happy  and  prosperous  New  Year  to  the  patient  followers  of 
these  notes. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOHI   BLBOTBIOITS  OOKPAKISB, 

Dividend  Price 

, ^— V  Dec.  31,   Rise  or  fall 

1915,    1916,  1917.        this  week, 

Brompton  Ordinary        ....       10          9  6^  — 

Charing  Cross  Ordinary           ..56  4  — 

do.       do.        do.     4JPref..       44       44  Bi  — 

Chelsea        4         8  2i  — 

City  of  London 8         8  ISJ  — 

do.       do.   6  per  cent.  Pref.       8         6  lOj  — 

County  of  tiondon           ....        1         7  11  — 

do.         6  per  cent.  Pref,       6         6  ICJ  — 

Kensington  Ordinary     ....        7          6  bi  — 

London  Electric B        Ml  1  — 

do.         do.  6  per  cent.  Pref.        6         4  B4  — 

Metropolitan         8         8  8t  — 

do.            44  per  cent.  Pref.        44        44  83  — 

St.  James' and  faU  MaU          ..8         8  7  — 

South  London* 6         6  3  — 

South  Metropolitan  Pref,         . .        7          7  21/6  — 

Westminster  Ordinary  ....       7         7  til  — 

TiLBaaAPBB  AND  Tblsphones. 

Anelo-Am,  Tel.  Pref 6         6  tjj  —4 

do.            Def 88/a      14  a^a  — 

ChUe  Telephone 8         8  7ii  — 

Cuba  Sub.  Ord 6         7  9i  — 

Eastern  Extension          ....        8         8  15  — 

Eastern  Tel.  Ord 8         8  1504  — 

Globe  Tei.  and  T.  Ord 17  13i  — 

do.               Pref.           ..6         6  IO4  — 

Great  Northern  Tel 22        24  St!  — 

Indo-European 13        13  624  — 

Marconi       10        16  SJ  +  -fg 

Oriental  Telephone  Ord.         . .      10        10  8  — 

Dnited  R.  Plate  Tei.       ..-      ..        8         8  6}^  — 

West  India  and  Pan Cd.    6d,  1,^.,  — 

Western  Telegraph        ....       7         8  loj  — 

HoHK  RAn.8, 

Central  London,  Ord.  Assented         4          4  6O4  — 

Metropolitan        1         1  ^2^  +4 

do.         District       ..        ..      Nil      Nil  Iti  +  j 

Underground  Electric  Ordinary     Nil      Nil  ij  — 

ao.              do,     "A"     ..     NU     Nil  6/-  — 

do,             do,     Income         6        4  81  — 

FoBBioN  Tbamb,  fto, 
Dividend 

1915.    1916 

Adelaide  Sup.  6  per  cent.  Pref,        6         6  4^  — 

Anglo-Arg.  Trams,  First  Pref,          64       54  2i  —  4 

do.                2nd  Pref.  . .        64      —  2j  — 

do.               5  Deb.      ..       6    •     S  6ij  -1 

Brazil  Tractions  . .          ....        4          4  45  —  4 

Bombay  Electric  Pref 6          6  9|  — 

British  Columbia  Eleo.  Rly.  Pfce.    6         6  4iS  —      J 

do.             do.           Preferred  Nil    NU  SO  — 

do.             do.           Deferred  NU    Nil  28  — 

do.            do.           Deb.          4i       4i  56  — 

Mexico  Trams  5  per  cent.  Bonds     NU    Nu  274  —5 

do.            6  per  cent.  Honda     NU    NU  a7i  —5 

Uexican  Light  Common         ..        Nil    NU  17^  — 

do.            Pref NU    NU  29  — 

do.            1st  Bonds        ..        NU    NU  3^4  — 

MAHTTFAOrURlNa  COKFAJIIBB, 

Babcock  &  Wilcox         ....       16       15  3i  +  ,>. 

British  Aluminium  Ord.          ..         7        10  l;'  —     ' 

briusn  Insulated  Ord 174      20  3  — 

tiritisn  Westmghouse  Pref.     ..         7g       7)  2^^  — 

UaUenaers 20        H)  Hi  — 

ao.        6  Pref.           ..         ..         6          o  isd  - 

Oaslner-Jieiiner  . .          . .         . .       22        *0  d;^^xd  — 

l^aisua  awan,  tiUly  paid          .          —        —  'i^  — 

do.         do.   4  percent.  Deb.         4          4  7oiXd  +I4 

fcllectric  Construction   ....        74        74  1^  — 

Gtu.  Klec.  Pref D         0  luj  —  J 

do.        Ord 10       10  lai  — 

Heiuey 26       26  16j  — 

do.      44  Prel 4i       44  i  — 

fnaia-I'.aooer       10       10  14^xd  — 

TelegrapbiOoD 20        2U  4i)  — 

*  D:Tid?nds  paid  free  of  Income-tax, 


NU 

6  6  8 

4  12  4 
6  13  4 

5  14  6 

6  13  4 
6  10  6 
6  9  8 


•6  6  8 
•0  6  4 
•j  1  10 
6  17  1 
6  11  6 
6  3  10 
4  14  9 
3  6  8 
•5  17  6 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday.  January  2nd. 


CHEMICALS,  tc. 

Latest 
Price. 

Fortnight'i 
Inc.  or  Deo. 

a  Acid,  Oxalio 

per  lb. 

1/6 

a  Ammoniac  Sal        

per  ton 

£75 

a  Ammonia.  Muriate  (large  crystal) 

,, 

£58 

a  BisiUphide  of  Carbon 

,, 

eaa 

£38 
£67  10/- 

a  Copper  Sulphate 

„ 

SO/-  inc. 

a  Potash,  Chlorate    . .        . .       \ . 

per  lb. 

2/6 

a       „       Perchlorate 

,, 

2/- 

a  SheUao          

per  cwt. 

£18 

a  Sulphate  of  Magnesia 

per  ton 

£16 

a  Sulphur,  Sublimed  Flowers 

,, 

£35 

a        ,,          Lump 

,, 

£26 

a  Soda,  Chlorate        

per  lb. 

104d. 

a      „      Crystals         

per  ton 

120/- 

,, 

a  Sodium  Bichromate,  casks 

per  lb. 

METALS,   &c. 

c  Brass  (rolled  metal  2-  to  12"  basis) 

per  lb. 

c      „     Tubes  (solid  drawn) 

c      „     Wire,  basis 

,, 

c  Copper  Tubes  (solid  drawn) 

1/65  '0  ini 

g      „       Bars  (best  selected) 

per  ton 

£117 

g      „       Sheet          

,, 

£147 

g      „       Rod 

,, 

£147 

d      „       (Electrolytic)  Bars 

„ 

£125 

d      „                II             Sheets     .. 

„ 

£152 

d      II                  II              Wire  Rods 

,, 

£133 

d      1,                „             H.C.  Wire 

per  lb. 

im 

3/- 

a/6 

f        „        Sheet          

n  German  SUver  Wire 

,, 

2/3 

,^ 

/i  Gutta-percha,  fine 

„ 

6/10 

A  India-rubber,  Para  fine   . . 

,, 

2/10 

4id.  inc. 

i  Iron  Pig  (Cleveland  warrants)    . . 

per  ton 

Nom, 

/     „     Wire,  galv.  No.  8,  P.O.  qual. 

,, 

£42 

»  Lead,  English  Pig 

,, 

g  Mercury           

per  bot. 

Nom. 

e  Mica  (in  original  oases)  smaU  . . 

per  lb. 

6d.  to  3/- 

e      „                II            II      medium 

,, 

8/6  to  6/- 

,, 

«      ,,                It            >i      large  .. 

„ 

7/6  10  14/-  (jt  np. 

d  Silicium  Bronze  Wire     . . 

per  lb. 

1/84 

r  Steel,  Magnet,  in  bars 

per  ton 

»  Tin,  Block  (English) 

n    „      Wire,  Nos.  1  to  16    .. 

per  lb. 

4/- 

(Quotations  supplied  by- 


a  O.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd, 


g  James  &  Shakespeare. 

h  Edward  TiU  &  Co. 

I  BoUing  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  <£  Sons. 

r  W.  F.  Dennis  i  Co. 


Factory   Act    Prosecution.— At  the   Hay  ward's  Heath 

Petty  Sessions,  on  December  31st.  the  Burgess  Hill  District 
Electric  Supply  Co.  were  summoned  for  two  infringements  of  th& 
Factory  and  Workshops  Act.  by  employing  a  young  person  after 
prohibited  hours  on  November  17th  and  18th.  It  appeared  from 
the  evidence  that  Frederick  Goldsmith,  aged  17  years,  worked  for 
the  company  on  November  17th.  starting  work  at  y.30  or  10  a.m., 
and  leaving  at  1  p.m.  ;  he  returned  between  3.30  and  i  p.m.,  and 
went  on  till  10  p.m.  On  November  ISth  he  started  at  3.30.  and 
worked  until  10.30  p.m.  For  the  defendants,  it  was  stated  that  the 
company  was  a  small  concern,  and  it  was  unfortunate  for  them 
that  those  cises  had  arisen,  but  it  was  all  in  consequence  of 
the  depletion  of  labour  owing  to  the  war.  and  the  necessity  to 
fill  the  ranks  of  the  Army.  The  company  before  the  war  had  four 
men  working  in  day  and  night  shifts  in  the  engine  room,  and  only 
one  of  these  was  now  in  the  employ  of  the  company.  Mr.  Prior, 
the  manager,  was  now  left  with  only  a  man  and  a  boy  to  run  the 
machinery.  They  had  tried  their  very  best  to  replace  the  men, 
but  could  not  until  lately,  when  they  secured  a  discharged 
soldier.  The  electric  light  at  Burgess  Hill  was  a  public  necessity, 
and  had  to  be  kept  going  at  all  hazards.  It  was  urged  that  there 
were  grounds  for  mitigation  of  any  penalty  which  might  be 
imposed  owing  to  the  great  trouble  the  company  had  had  to  fill  up 
the  vacancies  on  the  staff  at  the  works. 

Mr.  Edward  Prior,  the  manager,  said  that  before  the  war  he  had 
four  able-bodied  men  in  the  engine  room.  Three  had  joined  up. 
He  could  not  get  other  men.  and  took  Goldsmith  on  in  their  place. 
He  had  now  taken  on  a  discharged  soldier.  He  had  been  working 
under  great  difficulties,  and  would  be  glad  to  fill  up  his  staff. 
They  had  to  shut  down  the  works  at  10.30.  The  lad  Goldsmith 
was  taken  on  in  place  of  a  man.  and  they  expected  him  to  work  the 
same  hours  as  a  man.  There  was  not  so  much  current  used  in  war 
time  owing  to  the  restrictions  on  lighting.  The  Chairman  said  the 
Magistrates  took  into  consideration  the  great  difficulty  there  was 
in  obtaining  labour,  also  that  the  electric  works  were  of  public 
utility.  There  must,  however,  be  a  conviction.  Defendants  would 
be  fined  10s.  in  each  case,  and  Is.  3d.  costs  would  be  allowed  in 
each  case. 

A    Municipal    Industrial    Council.— Li'"(loii    boroughs 

are  being  asked  to  set  up  a  joint  Industrial  Council,  representing 
the  City  Corporation  and  the  City  and  Metropolitan  Councils,  and 
their  workmen,  to  deal  with  differences  as  to  wages  and  conditions 
ot  employment. — Daily  Chronicle. 


^^ 
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HIQH-EFFICIENCY     AIR     PUMPS     FOR 
HIGH     VACUA. 


By  E.  JONES. 


{Abstract  of  paper   read  before  the  Liverpool,   Engineering 
SociETy,    December   5th,  1917.) 

Olaiuing  that  the  "  multij'ector  "  air-pump  has  come  to  stay, 
and  wLll  challenge  the  supremacy  of  the  reciprocating  and 
rotary  types,  the  author  gives  a  detailed  description  of  the 
Leblanc  steam-operated  ejector  air  pump  in  its  present  form. 
Kg.  •!  is  a  sectional  drawing  of  the  complete  apparatus. 
Steam  is  admitted  into  a  receiving  box  through  a  strainer 
fitted  -with   brass  wire  gauze  of  40   to  60  mesh   in  two  coils. 


Fie.  1. — Section   ok  Leblanc  Ml'ltijector  Air-pump 


jiiTanged  to  be  staggered  so  that  it  is  almost  impossible  for 
foreign  matter  to  pass  through.  The  first  stage  nozzle  plate 
is  fitted  with  a  ring  of  nozzles  directed  at  a  particular  angle 
towards  the  axis;  the  nozzles  are  made  to  a  high  degree  of 
accuracy,  and  are  locked  in  position  by  a  copper  locking  plate. 
The  steam  from  the  first-stage  nozzles,  with  the  air  entrained, 
passes  into  the  first-stage  diffuser,  the  bore  of  which  is 
accurately  machined  to  provide  for  the  proper  compres.sion  of 
the  air.  The  second-stage  steam  receiving  box  has  a  central 
core  forming  a  continuation  of  the  fir.st-stage  diffuser,  with 
an  outer  annular  space  to  permit  the  steam  to  feed  the  second- 
stage  nozzles,  and  is  provided  with  a  strainer  similar  to  that 
on  the  first-stage  box  The  nozzles  in  the  second  stage  are 
more  numerous  and  of  larger  size  than  in  the  first  stage,  and 
(hscharge  into  a  mixing  chamber  which  opens  into  a  diffuser. 
whence  the  steam  and  air  pass  to  the  outlet.     The  whole  of 


In  the  casi^  of  the  eje<-tor  here  illustrated,  the  total  quantity 
of  st-eam  used  equals  «05.4  lb.  per  hour.  The  net  heat  ex- 
)>enditure  in  the  pump  equals  35,277  b.th.u.  This  pump 
would  dpal  with  33,  48,  60,  and  80  lb.  of  air  per  hour  at  9.5, 
93,  91,  and  88  per  cent,  of  the  theoretical  vacuum  respec- 
tively. 

The  calculations  relating  to  steam  nozzles  are  exactly  in 
accordance  with  well-known  and  established  laws,  and  siinil.ii 
to  calculations  used  in  the  design  of  turbine  nozzles.  It  i:- 
seldom  required  to  make  any  changes  on  these  nozzles  whoi) 
testing  an  ejector.  The  design  of  the  diffuser  is  a  more  com- 
plex question  than  that  of  the  steam  nozzle.  In  the  dilluser 
both  steam  and  air  are  being  dealt  with,  flowing  at  (hflerent 
velocities  and  in  a  state  of  aggregation  varying  at  each  in- 
fant. It  is  es.sential  to  have  the  steam  nozzles  machined 
accurately ;  if  this  is  not  done  the  amount  of  operating  steam 
will  exceed  the  calculated  figure,  and  the  overall  efficiency  ■>f 
the  pump  will  sulfer.  The  high  velocities  engendered  in  this 
type  of  pump  account  for  the  small  bulk  of  the  apparatus; 
and  since  there  are  no  moving  parts,  high  velocities  of  the 
oi>erating  steam,  .and  fluid  drawn  from  the  condenser  or  other 
V'^sel  being  evacuated,  are  not  objectionable. 

■_'ue  must  be  taken  to  fix  the  nozzles  in  the  nozzle  plate  at 
-r  li  an  angle  that  the  steam  is  directed  well  into  the  diffuser. 
and  that  the  nozzles  are  placed  at  a 
proper  distance  from  the  throat  of  the 
diffuser.  The  latter  has  an  important 
effect  on  the  air-dealing  capacity  of 
the  apparatus.  If  it  is  desired  to  deal 
with  a  large  quantity  of  air  at  a  com- 
paratively low  vacuum,  it  will  be 
found  that  by  placing  the  nozzle.-; 
farther  away  from  the  diffuser  the 
pump  will  deal  with  a  greater  quantity 
i)E  air  than  if  they  are  placed  close  up 
to   the  diffuser  entrance. 

No  useful  purpose  is  served  by  sup- 
plying   an    ejector     with    superheated 
steam.     Nevertheless,  wet  steam  is  not  good  for  the  efficient 
working  of  the  ejector,   and  a  small  amount  of  superheat  is 
always  preferred. 

In  order  to  obtain  the  best  results,  the  heat  contained  in 
the  steam  and  air  leaving  the  pump  must  be  utiH.sed,  and  the 
common  practice  is  to  use  it  to  heat  the  boiler  feed  water.  Tf 
due  care  is  paid  to  the  recuperation  of  this  heat  energy,  it 
will  be  difficult  to  find  a  more  efficient  air-pump. 

Certain  slots,  or  holes,  arc  placed  on  the  second-stage  dif- 
fuser and  communicate  with  the  atmosphere.  If  the  ejector 
is  working  at  a  low  vacuum  and  dealing  with  a  large  quantity 
of  air,  these  holes  are  unnecessary ;  but  if  a  high  vacuum  is 
desired,  and  the  quantity  of  air  being  dealt  with  is  small. 
such  connections  ."-.erve  a  useful  purpose  by  admitting  a  cer- 
tain volume  of  air  from  the  atmosphere  to  fill  the  space  in 
the  diffuser,  and  thus  prevent  the  formation  of  eddies  which 


Pig.   2. — Arrangement  oi'  Tukbo  generator  and  Condensing  Plant  with  Moltijector  Air-pv 


the  apparatus  is  constructed  of  gun-metal ;  there  are  no  intri- 
cate castings,  and  the  parts  are  light  and  easily  machined. 

The  weight  of  air  dealt  with  depends  upon  the  weight  of 
steain  used,  and  the  minimum  steam  pressure  adopted  in 
practice  ie  80  lb.  per  sq.  in.  (gauge),  though  ejectors  can  be 
designed  for  lower  pressures.  The  air  is  entrained  by  fric- 
tion, and  the  amount  that  can  be  entrained  depends  on  the 
kinetic  energy  of  the  steam.  Given  the  operating  steam  pres- 
sure and  the  quantity  of  steam  to  be  used  or  the  weight  of 
air  to  be  extracted,  the  necessary  calculations,  of  which  ex- 
amples are  given  in  the  paper,  present  no  difficulty,  ample 
data  being  available  for  the  use  of  the  designer.  The  angle 
of  taper  for  all  the  steam  nozzles  used  in  these  pumps  is 
six  degrees,  aoad  for  the  diffusers  from  3  to  10  degrees,  being 
determined  in  the  latter  case  by  experiment. 


would  occur  were  the  holes  not  there.  The  amount  of  air 
thus  admitted,  if  any,  is  automatically  regulated  by  the  space 
available  in  the  diffuser,  and  does  not  require  a  valve  of  any 
kind. 

The  apparatus  illustrated  in  fig.  1  represents  a  complete 
Mirrlees-Leblanc  multijector  dry  air  pump.  In  an  ideal  in 
stallation  the  work  involved  in  putting  the  plant  into  com- 
mission is  a  minimum,  as  it  would  only  be  necessary  to  make 
three  ordinary  )iipe  joints — one  connecting  the  pump  to  the 
vessel  to  l>c  evacuated,  one  to  the  steam  supply  pipe,  and  a 
third  to  the  discharge  pipe.  Such  installations  are,  howevei, 
exceptional.  The  pump  can  be  placed  in  iny  convenient 
position,  which  ij  never  a  difficult  proposition  when  the 
small   space  required  is  taken  into  consideration. 

The  discharge  from  the  pump  should,  if  possible,  be  led  to 
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:i  I'ojd  heater  arranged  to  allow  the  air  lontuined  in  the  dis- 
iliarge  to  escape  to  the  atmosphere,  while  the  condensed 
^t<'aIn  drains  away  to  the  feed  tank,  where  it  can  l)e  utilised 
as  a  make-up  supply  for  the  hollers. 

If  the  operating  .stejmi  supply  is  at  very  high  pi-essure,  or 
liahle  to  variation,  it  is  advisable  to  use  a  reducing  valve  on 
the  steam  inlet  pipe  range,  designed  in  such  a  manner  as  to 
maintain  a  constant  pressure  on  the  ejector  side  of  the  valve. 

The  steam  strainers  should  occasionally  l)e  taken  out  and 
cleaned  with  parai'fin,  or  other  agent,  and  it  is  advisable  to 
keep  a  spare  strainer  cleaned  and  i-eady  to  be  put  in  at  any 
time.  As  the  pump  can  be  overh.iuled  and  put  together  again 
m  three  or  four  hours,  and  as  there  are  no  moving  parts 
whatsoever,  the  working  expenses  arj  practically  nil.  There 
is  nothing  on  the  pump  that  can  wear  out  and  require  re-  < 
placing. 

Two  installations  are  at  work  in  the  Greenock  Corix>ration 
electricity  department,  in  conjunction  with  two  S.OOO-KW. 
Westinghouse  turbo-alternators.  They  are  able  to  obtain  the 
maximum  vacuum  and  go  on  to  full  load  in  five  minutes. 

The  chief  application  of  this  apparatus  is  in  conjunction  with 
the  various  types  of  condensing  plant,  and  up  to  the  present 
time  the  number  of  installations  fitted,  or  under  construction, 
represents  about  500,000  KW.,  or,  expre.ssed  in  pounds  of  steam 
condensed   jier  hour,  equals  9,000,000  lb.  approximately. 

Generally  in  all  surface  condensers  for  modern  requirements 
a  high  degree  of  vacuum  is  necessary,  and  a  comparatively 
>nuill  quantity  of  air  has  to  be  dealt  with,  which  makes  it 
po.ssible  to  use  an  ejector  absorbing  only  a  small  amount  of 
heat,  thus  adding  considerably  to  the  overall  efficiency  of  the 
plant.  For  jet  barometric  and  evaporative  condensers  the 
>:ime  high  degree  of  vacuum  can  be  maintained,  but  naturally 
the  air-dealing  capacity  for  the  same  .s^eam  duty  as  a  surface 
condenser  has  to  be  increased  to  deal  with  the  extra  quantity 
of  air  brought  into  the  system  with  the  injection  water  in 
jet  and  barometric  condensers,  and  at  the  joints  in  evajwra- 
tive  condensers.  In  order  to  reduce  the  size  to  a  mininmm, 
an  iutercooler  is  sometimes  used,  and  by  this  means  the  tem- 
perature, and  consequently  the  volume  of  the  air,  is  rendered 
as  low  as  possible. 

There  are  numerous  existing  installations  working  with  in- 
-efficient  air  pumps  and  low  vacua  where  it  would  be  a  very 
e;;sy  matter  to  install  a  multijector  and  effect  a  considerable 
siiving  in  the  annual  coal  bill.  Wbethe'-  this  would  be  done 
l);'st  by  scrapping  the  old  pumps  altogether  or  fitting  a  spaall 
ejector  to  act  as  a  vacuum  augmentor  would  depend  entirely 
on  the  prevailing  conditions,  and  each  particular  case  would 
lequire  special  investigation. 

Pig.  2  .shows  diagrammatically  a  typical  condenser  installa- 
tion fitted  with  multijector  air  pumps  for  a  surface  plant  for 
:  iud  service. 


THE    APPLICATION     OF    ELECTRICITY 
TO    VARIOUS    AUXILIARIES    ON    SHIPBOARD. 


'l  HE  following  is  an  abstract  of  a  pajwr  by  Mr.  H.  L.  Hiti- 
i^.'.RD  read  before  the  Society  oi--  N.^v.il  Architects  .anii 
.\1arine  ISngineers,  iSew  York  :  — 

The  marine  engineer  and  the  seafaring  man  in  general  are 
naturally  conservative  in  the  ailoption  of  new  and  untried 
apparatus,  the  time  is  rapidly  approaching,  however,  if  not 
already  here,  when  the  results  obtained  will  justify  the  con- 
;-ri-uction  generally  of  vessels  electrically  equipped  in  all  or 
iiumy  of  their  iMwer  applications. 

Two  or  three  years  ago,  the  Christian  X  created  much 
interest  on  its  first  voyage  with  its  oil-propelled  engines  and 
electrically-operated  auxiliaries.  The  Chile,  constructed  b>' 
hiunneister  &  Wain,  of  13,400  tons  displacement,  and  pro- 
vided with  oil  engines  of  3,0(10  H.r.,'was  equipped  throughout 
\iith  electrically-oi>erated  auxiliaries,  both  for  engine-room 
and  deck  machinery.  Three  Diesel  engine-driven,  GO-KW. 
generators  furnished  direct  current  to  the  auxiliaries  at  '220 
volts;  one  of  these  sets  was  sufficient  to  supply  auxiliary 
power  while  at  sea.  and  two  were  used  while  handling  cargo 
in  port.  At  least  one  generating  set  was,  therefore,  always 
available  as  spare. 

In  the  engine-room  equipment  were  included  motor- 
oi^erated  fans,  a  motor-driven  centrifugal,  circulating  water 
pumps,  bilge  and  sanita^ry  pumps,  ballast  pumps,  engine- 
turning  motor,  motor  for  operating  tools  in  repair  shop,  &c. 
In  the  deck  equipment,  electrically-oi>erated  steering  gear, 
deck  winches,  and  anchor  windlass  were  provided. 

As  far  as  we  have  been  able  to  ascertain,  the  result  of  the 
ojjeration  of  these  equipments  has  been  in  every  way  satis 
factory  on  this  vessel,  and  an  interesting  article  as  to  the 
general  performance  of  the  vessel  was  contained  in  the  Febru- 
ary issue  of  MotoTship.  In  a  visit  to  this  ve.ssel  the  writer 
noted  the  construction  and  distribution  of  the  electrical  equip- 
ment, and  although  it  was  perhaps  somewhat  clumsy  in 
design,  the  engineers  in  charge  appeared  well  pleased  with  its 
performance,  and  had  encountered  no  particular  difficulties. 
.An  article  appearing  in  the  March  issue  of  Mntorship  bv 
Mr.  G.  E.  Smith,  chief  engineer  of  the  .\merican  Engineering 
Co.,  reviews  this  situation,  and  makes  the  significant  remark 
that  "  the  writer  is  firmly  of  the  opinion  that  within  a  very 
short  time  all  auxiliaries  on  motor  ships  will  be  electrically 
driven." 


.\l  last  year's  meeting  of  the  Society,  a  paper  by  Mr. 
Frear  was  presented,  covering  a  description  and  results  ob- 
tained from  the  oil  tanker  La  Brea,  which  was  apparently 
the  first  instance  of  electrically-operated  cargo  pumps  on  a 
tank  ship,  and,  as  indicated  in  Mr.  Fiwir's  paper,  the  results 
were  very  gratifying,  particularly  when  compared  t-o  her  sister 
ship,  the  Los  Aitgelcs,  equijiped  with  reciprocating  engines 
and  steam  pumps  in  contrast  with  the  geared  .steam  turbine 
and  electrical  pumps  on  the  La  Brea. 

Among  the  most  striking  examples  of  the  u.se  of  electricity 
on  merchant  vessels  are  the  boats  being  constnicted  and  pro- 
jected by  the  Pennsylvania  Shipbuilding  Co.,  New  Jersey. 
This  company  has  under  construction  six  tank  steamers  of 
about  7,500  tons  displacement,  which  will  be  propelled  by 
geared  sti'ain  turbines,  and  their  auxiliaries  oi)erated  by  elec- 
tricity throughout.  The  electrical  equipment  on  each,  of  these 
vessels  will  consist  of  the  following  :  — 

Two  100-KW.,  3-phase,  OO-cycle,  220-volt  steam  turbo-gene- 
rating sets;  one  anchor  windlass,  '25-H.p.  slip-ring  type  motor; 
one  forced  draught  fan,  '25-H.P.  slip-ring  tyiJe  motor;  one 
steermg  gear  equipment,  15-h.p.  squirrel-cage  type  motor': 
two  cargo  oil  pumps,  80-H.i'.  squirrel-cage  motors,  3-speed, 
pole  changing ;  two  deck  winches,  15-H.P.  squirrel-cage  type 
motors;  one  warping  winch,  15-H.P.  squu'rel-cage  type  motor; 
one  oil  transfer  pump,  5-H.p.  squirrel-cage  type  motor;  one 
forward  bilge  pump,  5-h.p.  squirrel-cage  type  motor;  one  bilge 
pump  for  pump  room,  5-H.P.  squirrel-cage  type  motor;  one 
circulating  water  pump,  5-h.p.  squirrel-cage  type  motor;  one 
,work.shop  motor,  5-h.p.  squii'rel-cage  type;  one  refrigerating 
plant,  5-h.p.  .squirrel-cage  type  motor;  one  oil  tank  ventila- 
tion blower,  5-H.P.  squirrel-cage  type  motor;  one  fresh  water 
pump,  5-H.P.  squiriel-cage  type  motor.  * 

In  addition  to  the  above  tankers,  two  cargo  vessels  of  12,000 
'  tons  displacement  will  soon  be  laid  down,  each  of  which  wOl 
have  an  equipment  of  auxiliary  motors  similar  to  the  above 
tank  vessels  with  the  exception  of  th°  deck  winches,  which 
will  consist  of  three  of  25  h.p.  and  eight  of  15  h.p.  It  is  fur- 
ther contemplated  that  these  two  cargo  vessels  will  be  elec- 
trically proix-lled  and  operated  by  two  turbo-generating  sets, 
each  set  furnishing  current  to  a  1,.500-h.p.  motor,  the  two 
motors  being   geared   to  the   single  propeller   shaft. 

In  addition  to  these  vessels,  this  company  contemplates  the 
construction  also  of  six  cargo  boats  propelled  by  geared  steam 
turbines,  and  with  electrical  auxiliaries  similar  to  the  above. 
For  the  above  vessels  open-type  alternating  current  motors 
will  be  provided  throughout,  and  watertight  enclosing  cases 
furnished  for  the  deck  motors,  with  the  particular  view  of 
protecting  them  from  exposure  to  moisture;  but  the  cases 
can  be  removed,  if  desired,  when  the  vessels  are  in  port,  to 
give'  the  motors  ample  ventilation. 

The  majority  of  the  motors  will  be  operated  from  a  common 
switchboard  in  the  generator  room,  and  in  most  cases  no 
means  is  provided  for  starting  or  .stopping  the  motors  at  the 
auxiliai-y.  A  particular  exception  is  the  case  of  the  anchor 
windlass,  which  has  its  controller  near  the  motor  on  deck. 

It  will  be  noted  that  altornating  current  has  been  employed 
through(jut  on  the  above  vesisels,  and  those  advocating  the 
.same  point  to  the  necessity,  in  the  case  of  the  tank  vessels, 
of  using  the  alternating  current  squirrel-cage  type  motor, 
with  its  freedom  from  moving  contacts  in  places  exposed  to 
the  possible  presence  of  oil  vapour.  With  the  same  object, 
the  controlling  devices,  as  described  above,  are  all  centralised 
■'n  the  generator  room.  On  these  ve.sdels  also  an  interesting 
form  of  deck  winch  is  u.sed  for  the  first  time,  employing  a 
constant  ninning  motor  and  a  set  of  planetary  gears,  so 
arranged  that,  by  the  oi>eration  of  a  lever  and  two  brake 
bands,  the  load  can  be  stopi^ed  or  the  speed  of  the  winch 
varied  while  the  motor  continues  to  operate  at  constant 
speed. 

In  ctmtrast  to  the  alternating  current  used  on  the  above 
vessels,  the  Texas  Oil  Co.  is  soon  to  construct  a  tank  vessel 
of  approximately  6,000  tons  displacement,  propelled  by  fuel- 
oil  engines,  and  provided  with  direct-cun'ent,  '230-volt  motors 
on  its  auxiliaries.  The  principal  auxiliary  equipments  on  this 
vessel  will  be  as  follows,  although  a  few  additional  items  will 
probably  be  eventually   supplied  :  — 

Six  30-h.p.  variable  speed  cargo  pump  motors,  enclosed 
type,  variable  speed;  one  '20-h.p.  fire-room  bilge  pump  motor, 
enclased  type,  constiint  speed;  four  6-h.p.  constant  speed  en- 
closed type  motors  for  operating  auxiliary  pumps;  two  refri- 
gerating machines,  3-h.p.  enclosed  ty{>e  motors,  variable  speed ; 
<'ne  10-H.P.  steering  gear  motor,  open  type,  constant  speed; 
two  cargo  deck  winches.  '20-H.P.  enclosed  type,  compound 
wound;  one  '20-H.p.  capstan,  open  type,  compound  wound; 
one  '25-H.P.   windlass,  enclosed  type,  compound   wound. 

The  six  cargo  pump  motors  and  the  bilge  pump  motor,  all 
we  undenstand  located  in  the  same  compartment,  will  be 
operated  from  controllers  on  a  common  switchboard  in  the 
generator  room,  similar  to  the  anangement  for  the  Penn- 
.sylvania  Shipbuilding  Co.'s  tankers.  In  addition,  however, 
watertight  push-button  stations  will  be  located  adjacent  to 
the  motors,  which  will  .stop  the  pumps  when  desired,  to  be 
again  started  from  the  generator  room.  The  cargo  pnmn 
motors  and  the  motors  exposed  on  deck  will  be  probably 
provided  with  enclosing  cases,  furnished  with  forced  ventila- 
tion, or  this  forced  ventilation  will  be  carried  directly  into 
the  enclosed  motor  frames. 

In  addition  to  the  two  cargo  vessels  at  the  Pennsylvania 
Shipbuilding  Co.'s  plant,  which  it  is  intended  to  propel  elec- 
trically, we  are  familiar  with  electrical   installations  on  four 
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nil  barges  under  construction  at  New  Orleans  by  the  Petro- 
leum 'fiansport  Co.  The.se  boats  are  twin  screw,  each  pro- 
l>eller  being  driven  by  a  3<.K)-H.I'..  4.S0-volt.  'i-iihase,  liO-cycle 
motor,  the  two  motor.s  being  operated  by  one  turbo-generat 
ing  set  of  similar  voltage  and  frequency.  Tbe.'^'  motoi-s  are 
operated  by  automatic  contactor  controlKr.s  fioin  a  common 
master  station,  two  control  levers  giving  straight-line  motion 
.-imilar  to  the  valve  levers  of  the  usual  reciprocating  engine 
installation. 

While  the  geared  steam  turbine  has  shown  some  excellent 
results  and  the  use  of  the  heavy  oil  engine  for  propulsion 
purposes  will  probably  be  extended,  a  combination  which 
may  receive  a  good  deal  of  consideration  in  the  future  in  this 
connection,  especially  for  equipments  of  average  size,  is  the 
operation  of  one  or  two  generating  .sets  by  oilengines  instead 
of  steam  turbines,  the  generators  to  operate  the  pioijelling 
motors  as  at  pre.'Jent.  Such  an  arrangement  provides  the 
advantages  of  the  use  of  fuel  oil.  at  the  same  time  retaining 
the  flexibility  of  the  electrical  drive  and  permitting  oil  engines 
to  be  used  without   reversing  features. 

The  progress  made  is  noteworthv.  esi>ecially  in  view  of  the 
opposition  which  has  been  encountered  by  the  use  of  elec- 
tricity until  recently  from  many  of  the  steamship  companies, 
siiipvards.  and  manufacturers  of  .steam  apparatus. 

Numerous  .si>etitic  advantage.s  are  apparent  in  connection 
with  such  installations  in  the  merchant  marine,  including 
frequently  a  saving  in  .space  and  weight  in  the  installation 
of  the  aiixiliaries  them^dves.  a  very  nmch  hit.her  eflicioncy 
of  operation,  and  consequent  .saving  in  total  fuel  consump- 
tion, the  elimination  of  long  and  objectionable  lines  cf  steam 
piping,  which  on  certain  classes  of  cargo  vessels  are  nearly 
alwavs  installed  above  deck,  and  lesult  in  continual  steam 
condensation  :  also,  on  certain  of  the  auxiliaries,  particularly 
those  requiring  varying  speed  and  load  conditions,  the  elec- 
tric motor  offers  souie  distinct  advantages  over  the  use  of  the 
steam   engine. 


NEW    ELECTRICAL    DEVICES,    FITTiNGS, 
AND  PLANT. 

Readers   are    inrited   to    lubmit    particulars  of  new   or   improved 


derices  and  apparatus 
sufficient  interest. 


chick   will  he  published  if  conaidered  of 


B.T.H.  Vertical-Spindle  Induction  Motors. 

We  have  recently  received  from  the  British  Thomsox-Holston 
Co.,  Ltd.,  Eugby,  list  No.  2. ISO  of  vertical-spindle  induction  motors, 
these  machines  being  specially  built  for  vertical  direct  connected 
driving  where  two  or  three-phase  .\.c.  is  available. 

These  vertical  induction  motors  are  supplied  in  all  sizes  from 
2i  to  450  H.P..  and  consist  of  a  stator  suitably  designed  for  the 
speed  and  supply  circuit,  and  a  rotor  of  either  squirrel-cage  or 
slip-ring  type. 

The  latter  type  of  machine  has  its  advantages  in  starting  under 
load  with  reasonable  current,  and  permits  of  speed  variation  by  the 
insertion  of  resistance  in  the  rotor  circuit. 


Fig.  1. — B.T.H.  30-H.i'.,  Dkii'-proof  Vekthai. 
IsDrcTiox  Mqtok. 

The  squirrel-cage  motor,  on  account  of  its  simplicity  and 
absolutely  sparkless  operation  is  specially  suited  to  certain  industries 
:md  situations,  especially  where  a  possibly  heavy  starting  current 
is  not  open  to  objection.  On  account  of  the  latter  feature  it  is 
treuerally  used  for  small  powers,  but  a  starting  device  can  be  used 
to  prevent  the  rush  of  current  at  starting,  at  the  expense,  however. 
.if  the  starting  torque. 


Standard  machines  for  two  nr  three-phase,  40,  .">0.  or  tiO-cycle 
circuits,  are  supplied  for  pressures  between  !l.5  and  .'iSO  volts.  These 
machines  are  rated  at  40°  •'.  temperature  rise  under  continuous 
full-load  conditions,  and  emlwdy  the  well-known  features  of  B.T.H. 
(instruction  ;  they  are  reversible  by  interchanging  the  stator  leads, 
and  the  three-phase  machines  can  be  supplied  with  three  or  six 
terminals,  the  latter  for  use  with  star-delta  starters,  while  the 
two-phase  machines  similarly  can  be  provided  with  four  or  eight 
terminals,  the  latter  for  use  with  series-parallel  starters. 

Full  particulars  are  given  of  H.P.,  spe€<l  type,  &c.,  of  all  these 
motors. 

A  Method  of  Banding  an  Armature. 

The  accompanying  illustration  shows  a  metho<i  of  banding  arma- 
tures that  does  away  with  the  old  scheme  of  using  two  pieces  of 
fibre  as  a  clamp  or  twisting  the  band  of  wire  around  a  nail  to  draw 
it  tight  enough,  which  necessitates  the  completion  of  a  band  when 
once  started,  and  further  obviates  the  removal  of  a  band  should  it 
not  be  sufficiently  tight.  It  will  also  be  found  that  should  the 
coils  project  alxive  the  core  in  the  banding  space,  they  can  be 
graduall.v  pressed  down  without  driving  with  a  hammer  and  fibre 
wedge,  thus  eliminating  one  of  the  frequent  causes  of  short- 
circuits  when  the  coils  are  verv  tight. 


Fig. 


-B.\xnixG  AX  Armature. 


To  use  this  method,  fasten  one  end  of  the  banding  wire  to  a  coil  at 
one  end  of  the  winding  at  A.  and  lay  the  band  on  hand  tight  in 
one  piece  :  then  pass  the  finishino-  end  of  the  banding  wire  through 
the  pulley  B.  and  fasten  it  to  the  winding  at  the  other  end  of  the 
armature,  as  shown  at  c.  Attach  a  weight  w  to  the  pulley, 
according  to  how  tight  the  band  is  refjuired.  and  turn  the  armature. 
When  the  armature  is  turned,  no  matter  how  fast,  the  banding 
wire  will  follow  in  exactly  the  same  place  as  it  was  laid  by  hand, 
consequently  the  band  must  be  placed  on  in  the  first  place  per- 
fectly straight.  When  the  weight  has  travelled  to  the  other  end 
of  the  armature,  if  the  bands  are  not  satisfactory,  turn  the  arma- 
ture in  the  opposite  direction,  and  keep  on  repeating  the  operation 
until  tight  enough. 

This  ma.v  be  repeated  as  many  times  as  deemed  necessary,  and 
more  weight  may  be  addetl  as  the  process  is  continued,  until 
sufficient  pressure  is  obtained  without  breaking  the  banding  wire. 
On  account  of  being  thus  able  to  apply  a  gradual  pressure,  the 
coils  can  be  gradually  pressed  down  into  the  slot,  should  they  be 
high,  with  probably  the  assistance  of  a  very  light  tapping  with 
hammer  and  fibre. — R.  Thistlewhite,  in  the'  Mechniical  World. 


CORRESPONDENCE. 


Letters  receired  by  vs  after  5  P.M.  OS  TUESDAY  cannot  appear  until 
the  followinq  week.  Correspondents  should  forioard  their  communi- 
cations at  the  earliest  possible  moment.  Ao  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Dust  Coal. 


One  of  the  permanent  troubles  of  the  housekeeper  is  the  want  of 
a  satisfactory  way  of  l)urning  the  dust  coal  which  accumulates 
in  every  coal  cellar  and.  in  spite  of  all  efforts,  invariably  increases. 

With  fuel  at  its  present  prices,  and  stock  limited,  the  matter  has 
become  of  importance,  and  it  should  he  worth  while  to  systemati- 
cally collect  it.  and.  by  converlinsr  it  into  briquettes  of  suitable 
size,  secure  its  economical  consumption. 

I  have  long  thought  that  every  coal  bunker  of  importance  should 
be  supplied  with  a  small  form  of  briquetting  machine,  while  in 
many  parts  of  the  country  such  a  machine  could  possibly  travel 
from  house  to  house  in  much  the  same  way  as  in  France  the  cider 
press  is  moved  from  house  to  house  of  small  towns  and  villages, 
often  operating  in  the  street  itself. 

I  make  the  suggestion  in  the  hope  that  it  may  be  possible  to 
devise  some  such  machine  at  no  ^Teat  cost,  and  am  certain  that  its 
use  would  be  advantageous  to  both  the  householder  aiul  the  country 
jjenerally.  There  arc  probably  thousands  of  tons  of  dust  coal  in 
cellars  practically  wasted. 

Perhaps,  though,  your  readers  may  be  able  to  suggest  a  new  and 
satisfactory  method  of  burning  it  without  recourse  to  any  such 
machine.  I  have  tried  various  ways,  and  have  not  found  a 
practical  one. 

Chile. 

December  21.rf.  1917. 
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Re  Mr.  F.  L.  Rawson. 

We  understand  that  a  number  of  people  are  under  the  impression 
that  the  above  is  connected  with  this  company,  in  consequence  of  a 
statement  made  by  him  at  a  recent  meetinfr  of  the  I.B.E.  referring 
to  his  office  as  "  Consultinp;  Enjjiueer  to  the  St.  Helens  Co." 

Will  you  kindly  allow  us  to  clear  our  name  from  such  a  mis- 
understanding; by  statinj;  that  Mr.  Rawson  has  never  had  any 
connection  with  this  company. 

We  have  investigated  the  matter,  and  find  that  the  company  to 
which  Mr.  Kawson  referred  is  one  using  ''St.  Helens"  as  part  of 
its  uAme,  and  that  it  claims  to  obtain  gold  from  sea  water. 

St.  Helens  Cable  and  Rubber  Co.,  Ltd. 
H.  T.  Brooking,  (lenmil  M/tuni/n-. 

Warrington,  December  2S>th,  1917. 


Distinctive  Colours  for  Braided  Cables. 

Referring  to  Mr.  T.  D.  Spark's  letter  on  the  aliove  subject,  in  the 
Electrical  Review  of  the  2Sth  inst..  it  has  beeu  our  custom  for 
many  years  to  supply  cables  having  an  outside  compounding  of  a 
third  colour,  in  addition  to  red  and  black,  where  desired.  The 
most  convenient  colour,  and  the  one  which  is  usually  adopted,  is 
white,  but  other  colours,  amongst  them  yellow,  could  be  supplied 
without  difficulty. 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 
.7.  Bishop,  Manager,  Sales  Depurtwcitt. 

London.  E.G..  Decemher  Mst,  1!)17. 


NEW   PATENTS  APPLIED   FOR,    1917. 

(NOT   YET   PUBLISHED.) 

<;ompiled  expressly  for  this  journal  by  MesSks.  W.  W  Thomi'son  &  Co., 
Electric  Patent  Agents,  285.  High  Holborn,  London,  W.C,  and  al 
Liverpool   and   Bradford. 

18.704.     •'  Sparking   plug."     E.    Lax.      Decejnber    )7th. 

18,729.     "Electric    petrol    or  fluid   gauge."      J.   Goodley.      December   17th. 
18,731.     ••  Means  for  cooling  commutators  of  electrical  machines."     E.   C.   R. 
M.iRKS.    (Akt.    Ges.   Brown,   Boveri  ct  Cie.)     December    17th. 

18.745.  "Control  mechanism  for  electrically-propelled  vehicl.'S."  lNni.:sTKlAl. 
.Ai'PciANcES.  Ltd.,  &  J.  G.  Robinson.     December  17th. 

18.746.  '  Controllers  for  motors  of  electrically-propelled  vehicles."  Indi's- 
TKiAL  Appliances,  Ltd.,   &   J,   G.  Robinson.     December  17th. 

18,748.  "  Machine  switching,  telephone  systems."  L.  Polinkowskv  and 
Western    Electric   Co.     December  17th.    , 

18,750.  "  Sparkins;  plugs."  J.  Courtier  ,1-  V.  Courtier.  (France,  July 
12th.)     December    17th. 

18,753.    "  Dynamo-electric    machines."      M.    L.vtouk.      December    17th. 

18,763.  "  Means  for  utilising  waste  heat  in  electrical  machinery,  &e." 
H.   F.  J.  Thompson   &   T.  H.    Wood.     December   18th. 

18,778.     "  Electric    arc    lamps."  H.    S.    A.     Rvdbbrc.         December    ISlh. 

(Sweden,    November  lllh,  1916.) 

18,789.  "Systems  of  electric  cut-outs."  British  Tmom.son-Houston  &■. 
(General    Electric    Co.,    U.S.A.)     December    18th. 

18,796.  "  Automatic  telephone  systems."  .Automatic  Electric  Co.  and 
.Automatic    Telephone   Manufacturing    Co.     December   I8th. 

18,800.    "  Electrolytic  processes,"     E.   A.  Cunningham.      December  20th. 

18,816.  "  Means  of  illuminating  magnetic  compasses,  8:c."  C.  F.  Rvland 
December   19th. 

18,847.  "  Cradle  for  supporting  electric  cables  and  their  fittings."  H. 
H;  ADES.      December   19lh. 

18,860  &  18,861.  "  Rotary  field  magnets."  B.  Ljungstrom  &  F.  LjUNc- 
strom.      December   I9th.      (Sweden.    December   19th,    1916.) 

18,876.  "  Electric,  arc  furnaces."  H.  Co.lTES  &  Watford  Electric  and 
MANUFAcruRiNc.   Co.^    Deccmbcr   19th. 

18,881.     "  Magnetic     liquid    compass,,s."      M.     B.    Field.      December    20tb. 

18,890.  "  Telephone  writing  tablet  or  pad-holJcr."  C.  W.  H.  Westell. 
December   20lh. 

18,900.  "  Electrolytic  processes."  Chance  ft  Hunt,  O.  E.  Mott  &  T.  A. 
Smith.      December    20th. 

18.920.  "  Audion  or  lamp-relay  or  amplifying  apparatus."  M.  L.^TOUK. 
December    20th.      (France.    December    20lh.    1916.) 

18,923.  "Automatic  switch  for  wind-driven  electric  supply  plant."  W.  P. 
1*krry.     December    21st. 

18,935.  "  Magnetic  blow-out  fuses."  G.  H.  Nekp  and  Switciicear  and 
(.'owANS,  Ltd.     December  21st. 

16.953.  "  Electromagnetic  clutches."  A.  Soames  &  W.  Langdon-Davies. 
December   21st. 

18.954.  "  Insulated  electric  cables;  wires,  &c."  Callender's  Cable  and 
Construction  Co.,    P.    M.   Bennett  &    J.    F.    Watson.     December   21st. 

18,963.  "  Dynamo-electric  machines,  &c."  J.  F.  Povnter.  December 
21st. 

18,976.  "  Apparatus  for  transmitting  and  distributing  electrical  energy." 
G.    E.    TURNBULL  &    A.   V.    L.    Hubert^     December  21st. 

18,993.  "  Spring  drive  lor  magnetos,  &c,"  G.  E.  Bradsiiaw  &  A. B.C. 
Motors,   Ltd.     December   22nd. 

18,995.    "  Sparking  plugs."     G    E.    Bradsiiaw.     December  22nd. 

19,004.     "  Trollev  guide   for  electric   trams."     W.   Bareatt.      December   22nd. 

19,011.  "Electrical  steering  of  vessels."  J.  H.  Balcombe  &  T.  Dawson. 
DecembeT   22nd. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  arc  those  under 'which  the  specifications  will 
he    printed    and   abridged,   and    all    subsequent   proceedings    will    be    taken. 

isie. 

7,936.    Portable  Electric  Batterv.     A.  Sandrini.     June  5fh,  1915.   (100,643.) 

12,168.  INS-ULATION  of  Elbctric  Cables.  H.  Tietgen.  August  28th,  1916. 
(111,496.) 

12.305.  Apparatus  for  Converting  or  Transforming  Electric  Currents. 
K.    T.   Wang      August    30th.   1916.      (111.497.) 

15,137.     Electrolytic  Cells.     F.  G.   Wheeler.     October  30th,   1915.    (102,049.) 

17,170.  High-frequency  Signallihc.  particularly  applicable  to  Wireless 
Telephony.      Western    Electric    Co.      December    1st.    1915.      (102,503.) 

17.213.  Recordinj  Apparatus.  D.  B.  Mori^on.  November  30th,  1916. 
(111,531.) 

17,453.  Boosting  in  Electric  D^stributikg  Systems.  H.  A.  Gill.  (U.S. 
Light    &    Heat    Corporatipn.)     December    6th,   1916.     (111.543.) 


17.4,>1.  D\NAMO-ELECTKlc  MACHINES.  H.  A.  Gill.  (U.S.  Light  &  Heat 
Corporation.)      December  5th,    1916.      (111,544.) 

17,681.  DvNAMO-ELECTRic  MACHINES.  British  'I'homsonHouston  Co.  (Gene- 
ral   Electric    Co.,    U.S.A.)      December   8th,    IDIB.      (111,551.) 

17,702.  Electric  Ovens,  Hot  Cupboards,  and  the  like,  J.  S.  Langford. 
January    14ih,    1916.      (103,476.) 

17,820.     lu-ECTROMAGNET    FOR    LIFTING    Materiai.s.      ,\.    D.     Riviere    and    Soc. 

Centrale   d'Enterprises  A.    D.   Riviere   et  Cie.      D.cember  llth,    1916.   (111,554.) 

17,872.     Rotary   Distributors,    particularly    toR    use   in    the    Igniiion    of 

Internal -combustion    Engines.      Etablissements     de    Dion-Bouton     Soc.    Anon. 

January   26lh,  1916.     (103,817.) 

18,323.  Manuf.«ture  of  Filaments  for  Incandescent  Electric  Lamps. 
Weslinghouse  Metal  Filament  Lamp  Co.  (Westinghouse  Lamp  Co.,  U.S.A.) 
December    21st,    1916.      (111,569.) 

18,398.  .\-RA\-  Apparatus.  G.  R.  Hogan  &•  II.  P.  M.icLagan.  December 
22iid,    1916.      (111,570.) 

18 1*7. 
255.     Process  of   Electric    Welding.     T.    E.    Murray.      February  18th,  1917. 
(104,500.) 

1,307.  Strip-perforating  Mechanism  for  Code  Telegraphy.  H.  H.  Harri- 
son and   Creed   &  Co.     January  25th,  1917.     (111,582.) 

1,880.     .Spark    Plugs.      C     V     Arnold.      F'ebruary    7th,    1917.      (104,334.) 
3,606.    .Automatic   Signals   for  Railways.     R.  i..    Edwards   &   H.  Edwards- 
M.Mch    13lh,   1917.      (111,608.) 

3.916.  Electric  Bells.  Sterling  Telephone  &  Electric  Co.,  F.  G.  Bell, 
and    W.    C.    Davey.     March    17th,   1917.      (111,609.) 

4,637.  Interrupter  Mechanism  for  Electric  Circuits.  O.  Mutto.  March 
30lh,    1917.     (111,414.) 

5,246.  Tanks  for  Electrical  Transformers.  A.  Schaanning  &  J.  L. 
Thompson.      April    13th     1917.      (111,621.) 

5,301.  Control  of  Dynamo-electric  Generators.  British  Westinghouse 
Electric  &  Manufacturing  Co.  (Westinghouse  Electric  &  Manufacturing  Co., 
U.S.A.)      April    14lh,    1917.      (111,623.) 

5,358.  E,.ectrical  Insulators.  G.  V.  Twiss  &  Bullers,  Ltd.  April  16th. 
1917.      (111,624.) 

5,365.  Thermal  Electric.\l  Relays  and  Circuit  Controllers.  E.  A. 
Graham   &  W.    J.    Rickets.     April  16lh,   1917.     (111,420.) 

5,644.  Lanterns  or  Casings  for  Incandescent  Electric  Lamps.  H.  T. 
Wilkinson    &    Wardle     Engineering    Co.      April    23rd,    1917.      (111.629.) 

6,374.  Starting  .Apparatus  for  Motou-car  Engines.  Akt.  Ges.  Brown. 
Boveri,    et    Cie.      May   29th,    1916.      (106,820.) 

9,108.  Electric  Signalling  Devices.  J.  Atherton.  June  25th,  1917. 
(111,640.) 

9,165.     Electro-pneumatic    Brake  System.      W.   V.    Turner.     DecembSr    6tir, 
1916.     (111,439.) 
9,294.     Engine  Starter.     V.   Benedi.x.     June  2Sth,   1917.     (111,440.) 
9,470.     Electric    Switches.      A.    H.    Midgley    &    C.    A.    Vandervell   4   Co. 
June  30th,  1917.     (111,258.) 

9,963.  Telephone  Exchange  System.  Western  Electric  Co.  (Western  Elec- 
iric   Co.,   U.S.A.)     July    10th,  1917.     (111,261.) 

10,129.  Electric  Batterlss.  Edison  Swan  Electric  Co.  &  S.  S.  Bird.  July 
12lh,    1917.     (111,444.) 

10,162.  Mine  Sign.»llinc  Apparatus.  J.  Milligan.  July  13th,  1917. 
(111,642.) 

10,423.    Cord  Grips 
19th,   1917.     (111,447.) 

11,226.  Electric  Motor  Control  Systems.  British  Westinghouse  Electric 
and  Manufacturing  Co.  (Westinghouse  Electric  &  Manufacturing  Co.,  U.S.A.) 
August   3rd,    1917.     (111,265.) 

11,420.  Ignition  Device;  for  Tnternal-combustion  Engines.  W.  O.  Ken- 
ninglon.      August   8lh,   1917.      (111.644.) 

13  073  Wireless  Telegr.\phv  and  Telephony.  Western  Electric  Co.  (West- 
ern Electric  Co.,  U.S.A.)  September  12th.  1917.  (Addition  to  102,603.) 
(111,649.) 

14,369.     Electric    Motors.      H.    L.    Ta 
application    on    15,363/16.)      (110,359.) 


Electric  Conl 


C.    G.    .M.    Bennett.     July 


July    19th,    1917.      (Divided 


15,901.      SlIADEHOLDERS     FOR      ElECTRIC     La: 

31st,    1917.     (111,653.) 


T.    H.    A.    Bn 


October 


German  Proposals  for  State  Generation  and  Dis- 
tribution.—a  brochure  on  the  "  Form  and  Aims  of  a  National 
Electricity  Supply,"  written  by  Ludwig  Aschoff.  has  recently  been 
published  in  Berlin.  The  author  outlines  a  far-reaching  scheme 
of  nationalisation  for  electricity  generation  and  distribution,  and 
considers  it  desirable  that  this  fresh  source  of  Imperial  revenue 
should  be  tapped  forthwith  ;  "  the  immediate  unification  of  public 
electricity  supply  is  most  desirable  on  political,  social,  and  financial 
grounds."  Both  generation  and  distribution  are  embraced  by  the 
author's  proposals,  which  are  that  generation  should  be  taken  over 
by  the  .State  and  distribution  by  the  provinces.  Independent 
current  supply  in  individual  communities  would  be  permitted  by 
State  concession  in  speci.al  cases  only.  Administration  and 
ojjeration  would  be  on  a  broad  and  efficient  commercial  and 
scientific  basis.  A  national  Electricity  Board  would  deal  with 
matters  concerning  the  State  and  provincial  authorities  and  local 
Councils  would  be  appointed  to  represent  current  consumers  in- 
each  province.  One  of  the  primary  duties  of  the  National  Board 
wouM  be  to  regulate  tariffs  so  as  to  secure  a  suitable  net  surplus 
and  then  to  apportion  the  latter  between  the  authorities  concerned- 
Obviously,  this  scheme  goes  a  good  deal  further  than  projects  for 
the  nationalisation  of  generating  stations  alone,  as  has  been 
contemplated  by  several  publicists. 

Aschoff  estimates  that  complete  unification  of  public  electricity 
supply  in  Prussia  on  the  above  lines,  without  raising  the  present 
prices  for  enersry  and  without  levying  a  tax,  would  yield  about 
£8,000,000netrevenue,  say  10 years  hence,  on  an  estimated  ouput  of 
17,000  million  units  (compared  with  not  quite  £1,000.000  on 
2,100  million  units  in  11)13  and  1914-15").  It  is  not  possible  at 
present  to  discuss  the  author's  estimates  in  detail,  but,  as  remarked 
by  the  Bulletin  of  the  Association  Suisse  des  Eleotriciens,  it  would 
have  been  more  to  the  point  to  have  compared  receipts,  expenses, 
net  profit,  and  working  conditions  for,  sav,  13i:i  under  («)  the- 
present  sub-divided  system  of  generation  and  distribution  ;  and  (*)■ 
unified  working  such  as  is  proposed  by  the  author,  A  comparison 
of  this  sort  would  be  moi-e  definite  and  more  capable  of  discussion 
than  one  involving  the  probable  state  of  electricity  supply  in  the 
period  1<126— 1930. 

Entertainment. — On  December  27th,  the  Blackpool 
Tramways  &  Electricity  Employes'  Institute  entertained  the  wives 
and  families  of  employes  on  actiye  service  to  a  concert,  tea.  and 
Christmas  tree  in  the  Winter  Gardens,  About  300,  principally 
children,  were  present. 
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Wii  dealt  at  some  length,  in  our  leader  of  last  week, 
with  the  general  aspect  of  the  far-reaching  pro- 
posals contained  in  the  above  report.  Needless  to 
add,  the  carrving-out  of  these  proposals  will  necessi- 
tate the  practical  solution  of  many  technical  ques- 
tions of  a  highly  controversial  character,  and,  as 
is  almost  inevitable  in  such  cases,  we  shall  probably 
arrive  at  a  compromise,  of  a  more  or  less  accept- 
able nature,  but  representing  something  very  dif- 
ferent from  the  picture  which  one  might  conjure  up 
in  imagination  after  a  perusal  of  the  report.  The 
Sub-Committee,  in  its  desire  to  emphasise  the  ideal, 
has,  perhaps  intentionally,  glossed  over  the  tech- 
nical and  financial  features  of  its  scheme,  which, 
however  desirable,  will  not  appeal  to  the  engineer 
unless  its    practicability   can  be  demonstrated. 

Many  of  the  recominendations  contained  in  the 
report  may  be  assumed  to  be  based  on  experience 
gained  by  the  North-Ea«t  Coast  Power  Companies, 
and,  without  detracting  in  any  way  from  the  excel- 
lent work  carried  out  in  that  super-electrical  area, 
one  may  question  whether  tlie  conditions  obtaining 
there  can  be  reproduced  in  more  than  one  or  two 
other  areas.  The  Tyneside  district  certainly  offers  a 
specific  example  of  unified  control  on  a  large  scale 
of  a  number  of  interlinked  generating  stations,  the' 
two  largest  of  which,  however,  fall  considerablv 
short  of  the  size  of  super-station  defined  in  the  re- 
port, and  this  despite  the  intensive  electrical  deve- 
lopment of  the  area,  in  which  some  350,000  h.p.  is 
connected  to  the  system. 

Admitting,  however,  that  we  shall  of  necessitv 
concentrate  our  generating  capacity  in  large-unit 
plants,  the  question  of  sites  for  the  latter  arises. 
Every  engineer  will  agree  with  the  desirability  of 
building  these  large  stations  on  important  water- 
ways, as  suggested  in  the  report,  in  order  to  obtain 
adequate  condensing  facilities,  if  the  additional  cost 
of  coal  transport  and  electrical  transmission  does 
not  render  that  course  impracticable.  Several  of 
our  leading  municipal  undertakings  have  made 
arrangements  to  erect  large  generating  stations — of 
the  order  of  100,000  KW.  or  more — and  as  regards 
those  situated  inland  and  adjacent  to  colliery  dis- 
tricts, the  question  resolves  itself  into  the  relative 
cost  on  the  one  hand  of  transmitting  100,000  KW. 
o\er  a  distance  of,  say,  20  to  40  miles,  from  the 
nearest  suitable  waterway,  or,  on  the  other,  of  artifi- 
cially cooling  the  condensing  water  on  the  inland 
site.  In  any  case,  inland  waterways  of  the  size  re- 
quired for  the  type  of  super-station  indicated  in  the 
report  are  few  and  far  between,  while  in  some  in- 
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stances  their  use  would  involve  considerably  in- 
creased coal  transport — an  important  matter  where 
the  annual  tonnage  runs  over  the  hundred  thousand 
— as  well  as  extra  transmission  cost. 

It  has  to  be  remembered  that  the  modem  power 
station  has  been  a  product  of  evolution;  the  all-big- 
imit  plant  has  only  become  possible  where  it  is  pro- 
jected, because  the  load  conditions  have  been  suit- 
able; and  as  super-stations  of  any  kind  cannot  profit- 
ably be  brought  into  use  tmtil  the  necessary  load  is 
available — and  existing-  turbine  stations  are  unlikely 
to  disappear  until  their  operating  perfonnance  can  be 
bettered — it  is  evident  that  the  general  use  of  such 
.big  stations  will  be  a  question  of  time  and  circum 
stances,  on  which  the  financial  questions  involved 
^vill  have  an  important  bearing. 

The  report  is  somewhat  obscure  on  these  points, 
as  we  gather  (a)  that  "the  linking-up  of  adjacent 
power  stations  sliould  be  encouraged."  as  a  step  in 
the  direction  of  greater  economy,  provided  it  is 
appreciated  that  it  is  only  a  step:  (b)  that  the  pro- 
posed electricity  commissioners  should  at  once 
make  '"  arrangenxents  "  for  the  g'-eneration  of  powe'- 
on  a  large  scale,  preferably  from  super-stations; 
and  (c)  that  plans  should  be  prepared  for  the  con- 
struction "  immediately  after  the  war  "  of  the  first 
instalment   of    large    super-power  plants. 

Apart  from  the  question  of  providing  acceptable 
controlling  bodies  for  the  proposed  areas  of  supply, 
the  necessity  of  dealing  firmly  with  the  programme 
of  future  construction  appears  to  be  one  of  the 
most  pressing  matters  of  the  moment. 

Exception  will  doubtless  be  taken,  in  municipal 
circles,  to  the  comparison  of  average  prices  charged 
by  electrical  authorities  in  the  Lancashire  area  with 
the  average  price  obtaining  on  the  North-East 
Coast  system.  The  figures  for  private  and  total 
supply  are  misleading,  because  the  proportion  of 
domestic  and  small  power  users  to  the  total  is  far 
greater  in  the  general  run  of  local  undertakings 
than  in  the  case  of  the  North-East  Coast  area, 
where  bulk  supplies  preponderate;  on  the  other  hand, 
it  is  precisely  tliis  preponderance  of  bulk  supply 
which  gives  us  a  true  indication  of  the  fuel  economy 
in  the  area,  with  which,  of  course,  the  Sub-Com- 
mittee is  primarily  concerned.  It  will  be  noted, 
however,  that  some  Lancasliire  towns  (Stockport 
.8d.,  Bur>-  .72d.,  Ashton  .85d.,  Stalybridge  .66d.). 
despite  their  comparatively  small  areas  and  outputs, 
supply  at  prices  which,  all  things  considered,  bear 
comparison  with  those  on  the  North-East  Coast,  and 
doubtless  from  the  same  cause,  i.e.,  the  great  pre- 
ponderance of  power  supplies  in  large  blocks. 

Too  much  importance  nnist  not  l>e  attached  to 
these  isolated  examples  of  low  average  total  cost; 
the  North-East  Coast  prices  evidently  work  out  at 
a  still  lower  average  for  industrial  purposes,  and 
that  over  a  very  large  area,  which  is  of  greater  im- 
portance to  the  welfare  of  the  electrical  industry-  as 
a  whole  than  low  prices  in  individual  localities. 

The  estimates  of  fuel  saving  in  the  report  are 
based  on  the  assumption  that  on  the  average  5  lb. 
of  coal  is  consumed  per  h. p. -hour  at  the  present 
time.  On  the  North-East  Coast  it  was  found  that 
an  average  of  7  lb.  had  been  used,  but  colliery  areas 
are  notoriously  wasteful  of  fuel,  and  in  the  textile 
districts   of    Lancashire    and  Yorkshire,    which    are 


probably  the  largest  power  consumers  in  the  coun- 
trAv,  it  seems  probable  that  considerably  under  5  lb. 
per  H. P. -hour  is  used.  The  Bradford  citj  elec- 
trical engineer  has,  in  fact,  given  figures  which  he 
has  obtained  from  1-8  different  textile  works  cover- 
ing the  staple  trades  of  the  district,  and  using  over 
28,000  I.H.P.,  which  show  an  average  coal  consump- 
tion of  only  2i  lb.  per  h. p. -tour.  These  figures 
are  presumably  obtained  from  large  installations, 
and  the  question  will  naturally  be  asked  whether 
they  are  representative  of  the  textile  districts  as  a 
whole.  To  put  the  matter  in-another  way,  is  the  Sub- 
Committee  justified  in  basing  its  estimates  for  the 
whole  countrj'  on  an  average  of  5  lb.  of  coal  per 
H. p. -hour,  when  what  was  probably  one  of  the 
most  wasteful  districts  onlv  required  an  average  of 
7  lb.  ? 

( )ne  of  the  most  important  factors  in  the  develop- 
ment of  electric  power  supply  on  the  gigantic  scale 
contemplated  by  the  Sub-Committee  is  the  question 
of  wayleaves,  to  which  we  have  repeatedly  drawn 
attention  in  these  columns.  The  provision  of  statu- 
tory facilities  for  carrying  overhead  lines  across  coun- 
try is  an  absolute  j(«c  qua  noii  to  the  success  of  the 
scheme,  particularly  in  the  case  of  trunk  lines  operat- 
iner  at  pressures  of  the  order  of  50,000  or  100,000 
volts,  wliich  will  be  necessary  if  the  generating  sta- 
tic ns  are  situated  at  a  considerable  distance  from  the 
areas  where  the  supply  will  be  utilised.  Whether 
such  a  line  be  erected  on  a  special  right-of-way 
acquired  for  the  purpose,  as  in  the  Cnited  States, 
or  carried  across  land  in  private  ownership,  the 
difficujties  of  which  Mr.  Vernier  gave  such  striking 
examples  in  his  paper  before  the  I.E.E.,  will  pre- 
sent insuperable  obstacles  without  the  intervention 
of  the  Legislature.  Even  if  the  Sub-Committee's 
proposals  ^^-^-^  not  been  put  forward,  the  solution  of 
iMis  problem  would  have  remained  of  vital  import- 
ance to  the  electricity  supply  industry.  We  are  told 
by  Dr.  Addison  in  a  prefatory  note  to  the  Report 
that  the  legislative  aspects  of  the  whole  matter  are 
being  investigated  bv  the  Board  of  Trade  Com- 
mittee on  Electric  Power  Supply,  and  we  trust  that 
no  effort  will  be  spared  by  the  leaders  of  the  industry 
to  impress  upon  the  Committee  the  extreme  urgency 
of  this  question,  which  is  essentially  one  that  can 
be  adequately  dealt  with  only  by  ad  hoc  legislation. 


Some  time  ago  we  referred  to  the 
Electric  Motors     i"t™duction  of  compulsory  notifica- 
.    „  '     tioni    by    makers    and     owners     of 

in  Germaoy.        ^  -'  ^  -       ^ 

dynamos   and   motors   m    Germany, 

W.I-.:  the  object  of  their  being  requisitioned  by 
the  military  authorities  as  occasion  might  arise. 
Now  a  fresh  notice  has  just  been  issued,  intimating 
that  inquiries  have  resulted  in  the  discovery  that 
many  motors  which  ought  to  have  been  reported 
have  been  withheld  by  the  owners,  possibly  in  ignor- 
ance of  the  order  issued  in  June  last. 

The  notice  lays  emphasis  on  the  fact  that  a  return 
must  now  be  made  of  all  motors  of  an  output  of 
J  H.p.  and  upwards,  excepting  those  which  are  used 
in  establishments  engaged  on  w-ar  work,  and  those 
used  for  the  operation  of  lifts  which  are  in  regular 
service.  If  advantage  is  not  taken  of  the  present 
opportunity,  those  persons  who  neglect  to  make  a 
return  are  threatened  with  the  legal  penalties  pro- 
vided under  the  law.  in  the  event  of  further  inquiries 
resulting  in  the  finding  of  non-reported  motors.  It 
would  appear  from  these  circumstances  that  the 
comparative  scarcity  of  copper,  in  face  of  the  great 
demand,  is  reaching  a  stage  when  the  dismantling 
of  motors  will  have  to  be  taken  in  hand,  although  it 
has  to  be  borne  in  mind  that  the  peace-time  copp^er 
production  of  Gennany  w'as  approximately  42,000 
tons  per  annum. 
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REMINISCENCES.—Il. 


By    -EX-SHLFT   dog.' 


■••  Exi'ERiKNCE  teac-bes."  so  the  proverb  avers,  and  frequently 
mistakes  in  operation  call  attention  to  deficiencies  in  design 
<ir  equipment,' and  cause  alterations  which  not  only  prevent 
the  repetition  of  the  mistake,  but  tend  to  promote  more 
reliable  running  thereafter.  But  also  experience  wrongly 
understood  causes  much  trouble,  and  it  is  necessary 
thoroughly  to  grasp  the  whole  circumstances  of  the  case 
before  arguing  general  principles  from  a  particular 
experience.  A  certain  station  used  pumice-stone  freely 
Hud  satisfactorik  for  polishing  the  commutators  of  both 
reciprocating  and  turbo-generators,  and,  misled  by  this,  the 
writer  applied  carborundum  stone  in  like  manner  to  the 
surface  of  a  direct-coupled  turbo-exciter,  with  the  result 
that  the  sparking  and  vibration  it  was  hoped  to  cure  were 
made  very  much  worse.  The  harder  abrasive  was  successful 
eventually,  however,  when  it  was  guided  firmly  and  used 
after  the  mamier  of  a  lathe  tool  to  take  out  the  irregularities 
of  the  surface.  In  this  connection  it  is  a  practical  tip  of 
some  importance  in  the  running  of  turbo-generatore  to 
grind  up  exciter  commutators  at  working  speed,  or  rather 
over,  as  turuing-up  in  a  lathe  is  seldom  quite  satisfactory. 
High-speed  commutators  should  be  made  true  under 
working  conditions  of  speed  and  support. 

The  usual  power-station  plant  produces  a  considerable 
amount  of  noise,  and  therefore  visual  signals  are  often 
employed  instead  of,  or  auxiliary  to,  acoustic  ones.  The 
process  of  calling  the  Chief  by  means  of  a  messenger  is 
rather  antiquated,  and  a  system  of  bells  or  coloured  lights 
in  and  around  the  station  can,  by  means  of  a  simple  c(jde, 
lie  made  useful  for  this  service  and  for  others  of  a  like  nature. 
Telephone  call-bells  are  also  sometimes  reinforced  by 
coloured  lights  in  prominent  positions  :  but  the  most 
original  use  of  visual  signals  with  which  the  writer  is 
acquainted  was  in  connection  with  a  system  of  circulating 
water  pipes.  The  layout  of  the  plant  and  its  development 
had  brought  the  circulating  system  into  a  rather  complicated 
.state :  there  were  a  large  number  of  valves  spread  over  a 
conBiderable  area,  and  also  alternative  suctions.  A  mistake 
occurred  whereby  a  condenser  suction  was  opened  on  to  a 
cooling  pond  and  forgotten,  while  the  delivery  returned 
elsewhere.  The  pond  was  quickly  drained  dry,  of  course, 
and  the  incident  resulted  in  the  following  convention  : — 
A  certiiin  arrangement  of  valves  was  adopted  as  being 
-normal,"  and  the  valve  key  was  then  deposited  in  a  rack 
iu  the  engine  room.  Any  alteration  made  to  the  circulating 
system  necessitated  the  use  of  the  valve  key,  and  the  key 
was  allowed  to  remain  on  one  of  the  affected  valves  until  a 
return  to  '•  normal '"  conditions  was  made.  The  absence 
of  the  weight  of  the  key  in  its  special  rack  allowed  a  relay 
to  close  a  circuit  whereby  a  red  light  was  lit  in  a  pro:ninent 
position,  so  that  there  was  no  excuse  for  forgetfulness  of 
the  state  of  the  circulating  system. 

At  another  station  the  circulating  water  was  entirely 
cooled  by  towers,  and  the  routine  procedure  was  to  drain 
off  about  a  foot  depth  of  water  from  each  tower  per  day  in 
order  to  keep  down  the  concentration.  Several  times  the 
drains  have  been  opened  and  forgotten,  resulting  in  loss 
of  circulating  water  and  vacuum  :  and  it  may  be  useful  to 
note  in  this  connection  that  it  is  not  neces-sary  for  the  water 
level  to  reach  that  of  the  suction,  for  vortices  may  be 
formed  some  time  before  then,  and  a  momentary  gulp  of  air 
entrained  with  the  water  may  easily  cau.se  a  centrifugal 
pump  to  drop  its  suction.  In  one  case  in  which  a  loss  of 
circulating  water  occurred,  the  generating  unit  was  allowed 
to  continue  running  exhausting  to  atmosphere,  and  as  there 
was  no  foot  valve  fitted  to  the  \vater  suction  nor  steam  inlet 
Talve  to  the  condenser,  tlie  latter  became  very  hot.  AYhen 
the  tower  pond  had  refilled  sufficiently,  the  circulating  pump 
was  restarted,  with  the  result  that  the  end  doors  of  the  con- 
denser were  cracked  asunder,  and  a  certain  amount  of  damage 
was  done  to  the  tubes.  After\rards  a  non-return  valve 
wafl  fitted  to  the  suction,  and  a  town's  water  supply  provided 
for  flooding  the  condenser  water  space  if  necessary.  Another 
■case  of  lost  water  was  due  to  a  violent  gale,  which,  im- 
pinging at  just  the  right  angle  u[>on  towers  st^inding  in  an 


exposed  spot,  literally  blew  all  the  water  out  of  them. 
These  towers  during  one  hard  winter  became  so  thickly 
coated  with  icicles  that  the  air  inlet  at  the  bottom  was  very 
restricted,  and  the  cooling  efficiency  fell  off  to  a  remarkable 
extent  before  the  cause  was  discovered ;  it  took  several 
labourers  some  hours  to  clear  it  and  .so  restore  ■normal  low 
temperatures.  AVet  air  filters  as  often  fitted  to  turbo- 
alternators  are  very  liable  to  become  similarly  frozen  up. 
and,  in  fact,  in  really  cold  weather  it  has  been  found  im- 
possible to  keep  these  running,  in  spite  of  steam  heatiiiL'' 
coils  and  a  temperature  of  spray  water  as  high  as  r>.")  F. 
The  great  danger  is  that  if  the  eliminator  plates  become 
anything  approaching  solid  with  ice  the  suction  of  the 
generator  rotor  will  pull  the  water  in  the  trough  through  in 
its  liquid  state,  a  proceeding  not  calculated  to  increase  the 
insulation  resistance  of  the  stator  and  rotor  windings.  A. 
certain  3,000  r.p.m.,  2,000-volt,  3,000-KW.  alternator  of 
Swiss  design  and  construction  has  been  swamped  twice  iu 
this  way  with  no  serious  results,  and  is — like  the  aunt  of 
our  youth— still  running. 

Frost,  too,  has  been  known  to  interfere  with  the  supply 
of  make-up  water  for  boiler  feeding  purposes,  and  this  is 
an  important  point  to  watch  in  severe  weather.  An  under- 
taking in  which  there  are  employed  a  number  of  large 
water-cooled  transformers  achieves  two  results  by  sending 
its  make-up  supply  first  around  these  cooler  coils  and 
around  the  oil  coolers  and  bearing  systems  of  the  large 
turbo  units,  before  admitting  it  to  the  feed  tank  ;  it  thus 
conserves  heat  units  usually  wasted,  and  prevents  any  danger 
of  storage  tanks  freezing. 

A  battery  of  insufficient  size  in  a  small  station  is  a  delu- 
sion and  a  snare.  The  temptation  to  shut  down  all  prime 
movers  at  times  of  light  load  is  irresistible,  and  probably 
that  proceeding  is  justifiable  in  the  early  days  of  a  station, 
or  where  the  load  is  entirely  lighting,  and  therefore  easy  to 
foretell  ;  on  the  other  hand,  in  a  lighting  station  the  heavy 
top  loads  necessitate  heavy  feeder  fuses  or  breaker  settings, 
which  are  out  of  proportion  to  the  capacity  of  the  battery 
when  it  alone  is  supplying  the  bars.  To  prevent  a  fault 
interrupting  the  whole  supply  under  these  latter  circum- 
stances, it  is  necessary  to  substitute  small  feeder  fuses, 
whenever  entirely  depending  ujxin  the  battery.  In  a  very 
small  fetation  this  was  regularly  done,  but  on  one  occasion 
it  transpired  that  during  running  hours  a  fault  on  a  large 
installation  had  blown  its  consumers'  fuses.  The  contractor 
called  in  was  a  man  of  resource,  and,  failing  to  find 
the  fault  immediately  by  usual  methods,  proceeded  to  blow 
fuses  galore  upon  it,  in  the  expectation  of  smelling  it  out. 
apparently.  However,  iu  the  meantime  at  the  station  the 
small  feeder  fuses  were  inserted,  and  the  plant  shut  down 
upon  the  battery.  The  brainy  contractor  located  his  fault 
at  length,  but  the  station  engineer  was  horrified  to  find, 
upon  his  return  from  a  plant  repair  joi>  remote  from  the 
switchboard,  that  the  entire  town's  supply  was  being  main- 
tained through  one  remaining  feeder  fuse,  and  that  one  was 
cherry  red  I  The  feeders  were  interconnected  by  the  dis- 
tributors, of  course,  but  probably  one  more  attempt  by  that 
enterprising  contractor  would  have  meant  total  interruption 
of  supply. 

With  heavy  loadings  or  h.t.  a.C,  fuses  ai'e  not  now  used, 
of  course,  for  feeders  or  other  puqwses ;  breakera  in  the 
case  of  D.c.  and  auto  oil  switches  for  a.c.  having  taken  their 
places.  Reverse  current  breakers  are  very  useful  in  d.c. 
stations  of  decent  size,  for  isolating  the  battery  and  works 
power  from  the  main  bars.  In  a  large  mixed  D.C.  and  A.c. 
station  all  auxiliaries  were  D.c.  motor  driven,  while  the 
battery  was  of  such  a  size  as  to  be  useless  for  dealing  with 
even  one  of  the  outgoing  feeders.  The  battery  and  works 
auxiliaries  were  therefore  isolated  on  to  special  bars,  and 
arrangements  made  that  certain  sets  could  also  be  connected, 
if  required.  These  bars  were  then  coupled  to  the  raaiu 
bars  by  means  of  a  reverse  current  breaker.  Normally,  the 
works  power  flowed  through  this  breaker,  and  one  could 
even  discharge  the  battery,  and  so  relieve  the  system  of  a 
part  of  the  works  demand,  if  desired  ;  but  in  the  event  of 
a  heavy  short  or  a  D.c.  shut-down,  the  battery,  attempting 
to  supply  the  main  bars,  would  thereby  isolate  itself  on  to 
the  works  auxiliaries,  and  so  safeguard  their  supply  and 
facilitate  recovery.  Previously  there  was  but  little  D.c. 
trouble,   and   this   arrangement   was   generally   considered 
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somewhat  iinnuocssary,  but,  within  about  three  weeks  of  its 
bciiiE^  fitted,  the  device  sa\'ed  the  station  no  fewer  than  five 
times,  and  was  thenceforth  regarded  as  an  excellent  idea. 
So  does  experience  modify  conclusions. 

A.c.  oil  switches  are  usually  more  or  less  remote  control- 
led, either  electrically  or  mcchanicalk,  afid  their  operating 
coils  and  plungers,  or  relays,  are  fitted  on  the  switchboard 
face.  Relays  ought  to  be  self  re-setting,  especially  for  sub- 
station nse,  although  time-limit  fuses  are  not  considered 
objectionable.  A  heavy  short  once  brought  out  all  the 
interconnecting  switches  between  two  stations,  including 
several  in  sub-stations.  One  station  happened  to  ba.shut 
down,  and  had  only  banked  fires — it  was  night  and  the 
minimum  load  period.  The  other  replaced  one  feeder,  but 
the  second  was  faulty.  The  sound  feeder  had  opened  also 
at  a  snb-station,  and  the  attendant  attempted  to  replace  it 
without  first  re-setting  the  relay.  He  was  unused  to  the 
gear,  and  it  took  20  minutes  to  make  him  understand  by 
telephone  what  to  do.  A  demand  of  about  1,200  KW.  had 
to  wait  for  those  20  minutes. 

Isolating  links  should  be  near  the  switches  or  apparatus 
isolated,  or,  at  any  rate,   in  the    same  compartment.     If 
unavoidably  in  a  remote  situation,  the  guard  screens  of  the 
apparatus  and  of  the  isolators  should   be  interlocked.     A 
concrete  example  of   the  necessity  for   this  may  be  cited. 
A  power  station's    outgoing   feeders  (e.h.t.)  are  arranged 
in  duplicate  upon  the  "  distribution-house  "  system,  so  that 
one  feeder  of  each  pair  is  taken  from  one  side  of  the  house  ; 
in  this  way,  by  paralleling  the  duplicate  feeders  outside  and^ 
isolating,  quite   a   considerable    number   of   switches   and 
quantity  of  bus-bar  gear  can  be  made  dead  for  cleaning  and 
repairs.     The  station  transformers  were  fed  from  either  or 
both  sides  of  the  "  house,"  and  could  be  coupled  as  required 
l>y  isolating  links  in  their  vicinity  and  remote  from  their 
switches.     One  side  of  the  "  dis-house,"  as  it  is  usually  and 
colloquially  termed,  was  made  dead  in  order  to  carry  out 
some   alterations,   and  that   ])articular   station  switch  was 
opened   after   paralleling   by   means    of    the    links.     The 
Resident  himself  was  nearly  killed  through  touching'some 
current   transformers   which   were   alive  liy  feeding   back 
from  the  opposite  feeder  switch,  rid  the  links.    This  experi- 
ence resulted  in  labels  being  placed  upon  the  screens  of  these 
cubicles,  warning  operators  to  be  sure  of  the  positions  of 
the  station  links  before  commencing  work  ;  but  this  precau- 
tion was  not  sufficient  to  prevent  a  repetition  of  the  affair 
under  slightly  different  circumstances.     At  a  later  date  the 
feeders  were  paralleled  outside  and  one  side  of  the  "  dis- 
house"  was  made  dead  for  some  cause,  and  the  charge  en- 
gineer, being  called  away  from  another  job  for  the  purpose, 
proceeded  to  "  flash  "  the  bars  before  attaching  the  temporary 
earth  leads  which  were  always  in  use  while  work  was  in  pro- 
gress on  any  e.h.t.  gear.      This  was  done  by  making  fast  one 
end  of  a  stout  piece  of  cable  to  a  good  earth,  and  touching 
all  bars  within  reach  with  the  otiher  end.     To  the  charge 
engineer's  suiiirise,  there  was  a  heavy  flash  when  this  was 
done  to  some  bare  leads,   and  the  opposite  feeder  switch 
opened  violently  ;  then,  and  only  then,  did  he  remember  the 
isolating  links  in  the  basement  on  the  outgoing  feeders. 
These  had  not  been  opened,  and  hence  the  leads  were  alive 
up  to  the  switch  terminals,  feeding  back  from  the  opposite 
side.     It  should  not  have  been  possible  to  have  opened  the 
screens  around  the  gear  until   those  links  had  been  with- 
drawn.    Luckily,  owing  to  the  care  taken  in  "  flashing," 
no  one  was  hurt  and  no  damage  was  done  except  for  the 
interruption  of  supply  on  those  duplicate  feeders.     Mental 
aberration  of  this  sort  is  difficult  to  provide  against,  but 
every  effort  should    be   made   to   have   simple   interlocks 
where,    as   in   this    case,    they   are    obviously  called   for. 
Familiarity,  of  course,  tends  to  breed  carelessnes.s,  if  not 
([uite  contenipt,  although  in  the  old  days  of  screwed  plug- 
bars  the  writer  has  often  investigated  the  temperature  of  these 
plugs  with  the  naked  hand  on  a  3,300-volt  system,  using 
no  other  insulation  than  that  provided  by  standing  upon  an 
ordinary  wooden  chair. 


SdME     CONSIDERATIONS     ON     THE 

BRITISH     ELECTRICAL     INDUSTRY     AFTER 

THE     WAR. 


Electrochemistry  in  South  Africa.— New  works  for  the 

production  of  carbide  and  electric  carbons  on  a  larsre  scale  have 
been  established  at  Genniston,  South  Africa. 


Kv  E.  S!  HODGSON. 

Jlost  electrical  manufacturing  concerns  are  probably  too- 
oocupied  on  war  orders  at  present  to  give  much  attention  to 
the  develoi)ment  of  trade  on  the  conclusion  of  peace.  Yet 
the  question  is  one  that  must  be  tackled  vigorously  now,  or 
just  as  soon  as  the  influx  of  urgent  war  work  diminishes. 
There  is  evidence  from  some  sections  of  the  German 
technical  Press  that  the  Germans  have  this  matter  well  to 
the  fore.  They  realise  that  considerable  difficulty  will  be 
experienced  in  regaining  the  fortunate  position  they  held 
previously,  owing  to  the  ]irogress  made  by  Briti.sli  manu- 
facturers and  the  speeding-up  methods  which  the  Americans 
liave  adopted  as  the  result  of  their  entry  into  the  world 
conflict. 

The  French  electrical  industry,  too,  is  waking  up  to  the 
realisation  that  its  manufacturers  were  left  far  behind  before 
the  war,  owing  partly  to  the  policy  of  German  penetration, 
and  partly  to  a  certain  lack  of  facilities  for  higher  technical 
education.  That  they  also  will  look  to  the  conclusion  of 
peace  to  give  their  activities  the  necessary  impetus,  there  is 
no  doubt.  The  same,  or  practically  the  same,  remarks, 
apply  to  Italy. 

It  may  well  be  asked  whether  British  electrical  manu- 
facturers will  be  preiMi'cd  to  give  serious  consideration  to 
the  question  of  coml)ines  after  the  war — a  feature  to  which 
Germany  owes  in  no  small  measure  the  success  she  attained. 
At  all  events,  a  general  selling  combine  amongst  the  smaller 
manufacturers  is  worth  considering.  Such  combine  would 
fie  able  to  employ  common  representatives  in  the  several 
European  and  overseas  countries.  These  representatives 
should,  "Of  course,  be  men  possessing  high  technical 
training  and  undoubted  business  qualifications.  Their 
business  would  be  to  keep  well  in  touch  with  the 
authorities  in  the  countries  to  which  they  are  accredited, 
report  on  developments,  openings  for  trade,  &c.,  and  to 
advise  promoters  of  development  schemes  as  to  the  best 
plants  for  their  purposes.  In  this  latter  connection  they 
could  work  in  consultation  with  the  experts,  in  order  to 
secure  the  necessary  harmony  and  close  co-operation. 

The  smaller  British  concerns — />.,  those  who  have  "not 
travelling  representatives  in  the  different  countries — would  do 
well  to  gi\-e  more  attention  to  the  translation  of  their  cata- 
logues into,  foreign  languagps,  and  to  the  spending  of  a 
certain  amount  on  useful  propaganda  work.  This  is  a 
point  that  has,  unfortunately,  been  too  much  neglected  in 
the  past,  and  the  importance  of  which  is  hardly  yet  realised. 
Some  firms,  endowed  with  the  spirit  of  enterprise,  are 
already  doing  this  on  a  large  scale,  which  will  probably 
justify  the  trouble  and  expenditure  involved.  Greater 
encouragement  might  be  given  to  young,  technically-trained 
men  to  study  foreign  languages.  At  present  a  man  who  is 
able  to  wi'ite  two  languages  fluently,  in  addition  to  his  own, 
very  often  finds  that  the  time  spent  in  acquiring  that  know- 
ledge has  been  wasted,  owing  to  the  insularity  of  the  British 
manufacturer.  How  many  Englishmen  are  there  to-day,  for 
instance,  who  could  correctly  translate  a  complicated  elec- 
trical specification  into,  say,  French,  Italian,  or  Spanish  r 
In  that  direction,  too,  the  (iermans  were  well  ahead  of  us 
before  the  war.  There  wei'c  very  few  firms  who  were  not 
able  to  give,  promptly,  (|Uotations  in  the  leading  European 
languages.  They  found  that  it  paid  to  do  so.  When,  nay, 
a  Spaniard  receives  a  specification  from  England  written  in 
English  and  bristling  with  technical  terms,  it  is  not  to  be 
wondered  at  that  he  should  pass  it  into  the  waste  paper 
ba.sket,  unless,  of  course,  there  should  be  any  particular 
reason  why  he  prefers  the  British  article. 

The  amount  of  new  electrical  machinery  required  when 
peace  comes  will  be  considerable.  Further,  Spain  and  Italy 
are  taking  up  in  earnest  the  question  of  developing  their 
hydraulic  resources,  and  here  a  vast  field  is  open  to  Britisli 
enterprise.  If  all  the  schemes  mature,  there  is  sure  to  be 
an  increase  in  electric  traction  and  in  the  application  of 
electricity  to  steel  production.  The  South  American 
Republics,  again,  are  a.s  yet  practically  untapped  in  regard 
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to  industries  in  which  electric  power  will  be  of  importance. 
It  will  Jhus  be  seen  how  necessary  it  is  that  competent  men 
should  be  sent  out  to  these  countries  to  study  conditions  on 
the  spot  and  to  report  as  soon  as  possible  after  the  declara- 
tion of  peace,  in  order  that  manufacturers  may  be  able  to 
make  their  pi-eparations  in  good  time.  Unless  this  is  done, 
the  Germans  will  tind  the  field  open  again  for  their  policy 
of  penetration  and  monopoly. 


A     NOVEL    TRANSFORMER    ANALOGY. 


Bv    C,    W.    MARSHALL. 


The  principal  characteristics  of  the  static  transformer  can 
be  demonstrated  in  a  very  simple  way  by  means  of  a  lever. 
A  weightless  lever  would  ha\e  properties  corresponding  to 
those  of  an  ideal  transformer.  The  lever  arms  are  the 
primary  and  secondary  wiudincfs,  and  the  fulcrum  is  the 
core.  The  arm-lengths  and  acting  forces  are  respectively 
proportional  to  the  voltages  and  currents.  The  analogy  is 
easily  developed  to  include  features  of  a  commercial  trans- 
former, such  as  magnetising  current  and  transformation 
losses,  the  former  being  represented  by  a  constant  bias 
weight  and  the  latter  by  pivoting  the  lever  on  frictional 
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bearings.  Transformer  impedance  is  demonstrated  by  vary- 
ing the  stiffness  of  the  lever  arms.  A  flexible  lever 
corresponds  to  a  high-impedance  transformer — i.e.,  one 
which  can  pass  only  a  limited  current  with  a  given  voltage, 
while  a  rigid  lever  represents  a  low-impedance  or  high- 
regulation  transformer. 

An  auto-transformer  is  distinguished  from  an  ordinary 
one  by  having  both  acting  forces  on  the  same  side  of  the 
fulcrum. 

The  illustration  of  more  advanced  properties,  such  as 
the  phase  displacements  in  delta-star  transformers  and  the 
separation  of  losses,  requires  somewhat  more  elaborate 
models,  and  the  development  of  these  should  prove  an 
interesting  example  for  students.  An  illustrative  example 
is  given  below  : — 

Teaksformer.  Lever. 

Capacity       20  k.v.a.         200  grammes. 

Trans,  ratio 200/100         Arm  ratio        ...     20  cm./lO  cm. 

Applied  enersry  cur-  Forces 100/200  gm. 

rents         100/200        Bias  weight     ...         10  gm. 

Magnetising-  current     10  ampL'.      Adjust  bearing  friction  to  suit. 

Total  losses 1  kw.  Choose  lever  beam  so  that  it 

Impedance 10  %  sags  to  the  supporting  plane 

with  forces  of  100  x  10  and 
200  X  10  gm.— (.<■.,  10  times 
full  loail. 


GAS     FIRING     BOILERS. 


The  paper  read  by  Mr.  T.  M.  HuxNTEr  on  this  subject  before 
the  Institution  oe  Electrical  E.ngixeers  was  discussed  by 
the  Manchester  Local  Section  on  November  -iTlh. 

Mr.  T.  R.  Wollaston  said  the  author's  0,000  cu.  ft.  of  gas 
ix^r  ton  of  coal  represented  G.TfKl.lXK")  therms.  The  same  coal 
could  be  gasified  to  give  17,0(H"l,rit»0  tbenns.  or  six  times  the 
amount  of  electricity,  and  the  by-products,  in  which  coke  and 
coalite  would  not  be  included,  would  probablv  aggregate 
equal  or  greater  value.  Two  or  three  references  in  the  paper 
irnphed  that  gas-fired  boilers  should  work  at  .'O  per  cent 
ehiciency.  The  "  Bonecourt  "  worked  at  over  90  per  cent  , 
?°  1  1  J  1^^^  satisfied  that  when  the  problem  was  properlv 
tackled  by  skilled  boiler  makers  at  le;\st  8-5  .per  cent,  would 
be  rc^ichcd.     Ihif  with  a   iiroduce.r  effioiencv  of  70  per  cent 


(which  would  also  be  consistently  obtained)  would  give  sub- 
stantially 60  per  cent,  all-round  efficiency,  equal  to  what 
some  electrical  stations  were  now  working  at  without  by- 
products. He  had  carried  out  a  series  of  tests  on  gas-fired 
Lancashire  boilers  vA\\x  producer  gas  and  with  Bunsen  type 
burners,  of  a  type  which  Mr.  Hunter  had  since  improved; 
the  tests  lasted  for  neaily  a  week,  and  an  average  of  17  per 
cent.  CO;  in  the  gas,  never  any  CO,  and  never  more  than 
3  per  cent,  excess  O  was  obtained. 

Dr.  Cramp  said  there  was  no  particular  advantage  from  tha 
point  of  view  of  the  amount  of  coal  used  in  firing  a  boiler  by 
gas.  Gas  could  be  used  for  boiler  purposes  either  in  a  pro- 
ducer which  was  entirely  apart  from  the  boiler,  or  in  a  pro- 
ducer which  was  part  of  the  boiler.  The  second  proposal 
Mr.  Hunter's  paper  did  not  touch  upon  at  all.  Many  plants 
ought  to  be  burning  their  coal  more  economically,  and  pro- 
ducing less  smoke.  For  such  cases,  a  producer  attached  to, 
or  forming  part  of,  the  boiler  was  a  method  which  should 
not  be  lost  sight  of.  It  was  tnie,  in  that  way  one  did  not 
get  the  advantage  of  by-products,  but  such  producers  had 
been  successfully  built,  and  it  had  been  shown  that  by  their 
means  greater  economy  in  the  consumption  of  coal  per  lb.  of 
steam  was  obtained.  Th^  author  said  nothing  at  all  about 
the  use  of  coke  for  boiler  firing;  that  was  sm'ely  an  alter- 
native. The  author  pointed  out  the  loss  wihch  occurred  due 
to  the  fact  that  the  whole  of  the  hydrogen  in  the  coal  had 
to  be  oxidised,  producing  water  which  must  be  kept  above 
the  temperature  at  which  it  evaporated.  If  an  economi.^r 
would  stand  the  condensation  of  the  water  on  its  sides,  the 
temperature  of  the  gases  could  be  reduced,  and  very  much 
more  heat  could  be  got  out  of  the  flue  gas.  The  economiser 
tubes  were  attacked  by  the  condensed  water  because  the 
water  was  not  pure,  but  there  were  plenty  of  metals  in  use 
in  chemical  works  and  other  places  which  would  stand  strong 
and  weak  acids  of  the  nature  of  the  acid  which  was  pro- 
duced. The  author  referred  to  the  use  of  hot  fireclay  radia- 
tors, and  that  kind  of  thing ;  there  was,  however,  a  form  of 
radiant  energy  which  was  not  touched  upon — radiant  flames. 
Was  it  possible  to  use  a  flame,  not  of  the  Bunsen  type  but  of 
the  radiant  type,  arranged  in  the  ordinary  boiler  tube,  and 
thus  get  the  radiancy  needed  without  the  use  of  this  radiating 
fireclay?  The  question  of  the  use  of  high-velocity  flue  gas 
was  not  really  one  of  boiler  efficiency  at  all ;  it  was  one  of 
evaporation  per  square  foot  of  surface,  and  the  question 
whether  it  was  best  to  u.se  it  or  not  was  very  largely  one  of 
capital  cost.  With  regard  to  the  Le  Chatelier  fonnula  quoted 
in  the  paper,  there  was  some  doubt  whether  it  had  ever 
been  sufficiently  proved.  It  was  a  comparatively  easy  matter 
to  design  a  Pitot  tube  v\'hich  could  be  used  to  give  accurate 
results.  Mr.  Hadley,  in  his  paper  on  the  Rand  Mines, 
described  a  beautiful  insti-ument  which  was  used  in  South 
.\frica  for  measuring  compressed  air,  and  the  same  princiiile 
might  be  adopted  in  this  case.  There  was,  of  course,  the 
difficulty  that  with  a  Venturi  throat,  gradual  choking-up  might 
result,  but  with  the  ordinary  form  of  Pitot  tube  there  was 
no  trouble  due  to  choking  of  that  sort.  It  was  at  least  as 
important  to  measure  the  air  as  to  measure  the  gas,  and  it 
was  the  mixture  that  mattered.  Mr.  Frith  some  time  ago 
designed  and  put  into  operation  in  Sheffield,  in  connection 
with  a  gas  furnace,  an  apparatus  for  measuring  both  gas 
and  air  which  had  enabled  combustion  to  be  carried  on  in  a 
perfectly  regular  manner,  and  in  a  way  which  was  much 
more  satisfactory  than  was  jxjssible  before. 

Mr.  E.  F.  WixSTAXLEY  said  the  paper  contained  a  list  of 
calorific  values  of  gases,  and  a,  statement  to  the  effect 
that  in  this  country  we  quoted  the  number  of  therms 
in  1  cu.  ft.  at  GO  deg.  F.  and  30  in.  Hg. ;  in  the 
table,  however,  the  therms  ,  were  given  for  32  deg.  F. 
and  30  in.  Hg.  This  was  an  important  matter,  as 
anybody  using  these  tables  in  the  Enghsh  units  would  find 
himself  about  6  per  cent,  out  in  the  estimation  of  the  calorific 
value.  There  were  mistakes  in  the  calculated  temperatures, 
and  a  big  mistake  with  regard  to  the  loss  in  efficiency  due 
to  the  presence  of  water  vapour ;  the  loss  to  the  flues  was  14.5 
jjer  cent,  and  18  per  cent,  respectively  for  the  dry  and  moist 
ga.ses,  against  the  author's  figures  of  21  and  29. S  per  cent. 
With  this  correction,  there  was  only  a  difference  of  4.5  jier 
cent,  in  the  output  from  a  given  quantity  of  gas.  and  not  12 
per  cent.,  as  stated.  Finally,  the  drop  in  efficiency  wa.s 
nearer  5  per  cent,  than  9  per  cent.,  as  stated,  and  the  drop 
m  evaporation  only  13  per  cent.,  and  not  21  per  cent. 

Mr.  S.  L.  Pearce  s;iid  that  from  the  national  point  of  view 
there  could  be  httle  doubt  that  to  burn  raw  coal  was  quite 
unsatisfactory,  but  from  the  central-station  engineer's  point 
nf  view  it  was  by  no  means  demonstrated  up  to  the  present 
time  that  by  the  adoption  of  gas  firing  the  engineer  would 
be  able  to  produce  a  unit  of  energy  at  a  lower  cost  than  at 
present.  The  problem  might  bo  heljied  to  a  solution  by  the 
.  experimental  station.s  which  would  be  established  shortly  at 
East  Greenwich.  He  emphasised  the  fact  that  the  two  aims 
were  by  no  means  identical,  and  that,  whilst  we  might  be 
doing  the  right  thing  from  the  national  point  of  view  by  the 
adoption  of  gas  firing,  it  did  not  follow  that  it  would  enable 
the  central-station  engineer  to  provide  energy  any  cheaper. 
He  had  not  been  able  to  take  advantage  of  by-product  gas, 
whether  from  coke  ovens  or  from  blast  furnaces.  Therefore, 
there  w-ere  two  alternatives — either  to  put  down  producer 
plant  in  it.s  entirety,  or  else  purchase  gas.  The  author  him- 
self did  not  appear  to  be  over-sanguine  in  regard  to  thfi 
former,  hev.uise  it  had  been  found  that  bteiim  could  Ke  raisert 
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more  cheaply  from  the  coal  direct,  even  after  allowing  for  all 
the  income  from  the  sale  of  by-products.  With  regard  to 
the  possible  utilisation  of  town's  gas,  as  a  basis  he  assunaed 
that  no  electrical  authority,  purchasing  town's  gas  of  which 
the  calorific  value  was  about  500,  could  afford  to  pay  more 
than  about  25d.  pev  1,000  cu.  ft.  Did  the  author  think  it 
at  all  likely  that  gas  authorities  would  be  in  a  position  to 
otler  gas  at  that  price  to  the  eleetrical  authority'?  If  they 
could  not.  he  siiw  very  little  chance  of  that  co-operation 
which  had  been  advocated  in  certain  quarters.  With  regard 
to  producers,  he  did  not  want  to  say  too  much,  because  he 
hoL«?d  that  before  very  long,  and  in  a  place  not  many  miles 
from  there,  it  might  be  possible  to  install  experimental  plant 
working  in  conjunction  with  modern  marine  boilers.  As  to 
the  suitability  of  gas  for  boiler  tiring,  he  was  not  at  all  im- 
pressed by  the  figures  the  author  gave,  in  which  he  talked  of 
its  being  possible,  with  suitable  combustion  an-angements,  to 
obtain  evaiwrations  of  5J  lb.  per  sq.  ft.  At  one  of  their  sta- 
tions they  were  putting  down  boilers  of  a  marine  type  from 
which  they  fully  anticipated  getting  7-i-  lb.  per  sq.  ft. 

Mr.  S.  .r.  Watson  said  the  author  dealt  with  the  use  of 
gas  for  firing  boilers,  which  at  once  raised  the  question 
whether  that  was  the  most  efficient  method  of  using  gas.  On 
the  Continent  the  waste  gases  from  coke  ovens  or  blast  fur- 
naces were  used  direct  in  lai-ge  gas  engines,  and  from  the 
point  of  view  of  thermal  efficiency  there  was  no  doubt  that 
better  results  were  obtained  in  that  way  than  by  burning 
the  gas  under  any  fonn  of  boiler.  By  making  use  of  the 
blast  furnace  gas,  some  of  the  large  iron  works  had  been  able 
to  reduc«  the  cost  of  manufacturing  iron  by  something  like 
4s.  or  5s.  a  ton.  The  gas  engines  were  mostly  of  large  size, 
and  consequently  exceedingly  eflicient  thermal  results  were 
obtained.  The  question  of  gas  firing  boilers  was  very  largely 
one  of  securing  a  steady  flow  of  gas;  the  amount  of  gas  sup- 
plied from  a  blast  furnace  fluctuated  within  tremendous 
limits.  The  efficiency  of  a  Lancashire  boiler  would  be  very 
low  without  an  cconomiscr,  and  with  considerable  moisture 
in  the  flue  gases  the  rate  of  deterioration  of  the  usual  type 
of  ecouoiniser  tubes  must  be  exceedingly  high.  On  the  whole, 
he  was  inclined  to  agree  with  Mr.  Peaice  that  there  was 
little  likelihood  that  gas-producing  plants  for  the  firing  of 
boilers  were  going  to  be  substituted  generally  for  the  present 
metliod  of  coal  firing.  When  gas  was  a.  by-product  instead 
of  one  of  the  principal  products,  the  position  was  quite  dif- 
ferent. With  regaid  to  the  transmission  of  gas  over  appreci- 
able distances,  the  distribution  of  gas  over  large  areas  could 
not  be  effected  without  suffering  a  severe  loss.  Mr.  Hunter 
juentioned  fhat  the  cost  of  producing  one  ton  of  steam  was 
abfiut  Is.  3d.  from  coke-oven  gas.  Coke  ovens  were  invari- 
ably established  at  or  near  collieries,  and  the  cost  of  Is.  3d. 
approximately  corresiwnded  to  coal  at  lO.';.  a  ton.  He  did 
not  imagine  that  the  class  of  coal  which  would  be  used  for 
generating  steam  at  a  colliery  would  .have  a  value  of  10s.  in 
normal  times;  it  would  probably  be  more  like  4s.,  or  in  some 
cases  even  less,  so  that  the  comparison  in  this  particular 
instance  was  not  a  very  happy  one. 

Mr.  Daniel  Adamson  s;nd  that  the  water-tube  boiler  had 
emphasised  the  necessity  for  clean  water,  and  the  large  gas 
engine  the  necessity  for  clean  gas.  and  given  clean  water  and 
clean  fuel  the  possibilities  in  the  way  of  improvement  in 
boiler  design  were  almost  beyond  our  dreams.  One  such  im- 
provement would  be  the  adoption  of  the  Lancashire  mujti- 
tubular  boiler.  He  showed  a  diagram  of  a  boiler  four  of 
which  were  made  30  yeai's  ago,  and  were  still  at  work  giving 
good  results.  The  feature  of  the  design  was  an  enclosed  com- 
bustion space  which  avoided  loses  by  air  leakage  or  radiation, 
combined  with  a  reasonable  amount  of  heating  surface,  suit 
ably  aiTanged  for  cleaning.  The  smaller  tubes  could  be  swept 
through  while  the  boiler  was  at  work,  and  they  were  made 
with  ferrules,  so  that  they  could  be  removed  for  scaling  and 
replaced  without  damage.  The  large  lower  tube  was  for 
cleaning  the  combustion  chamber  of  flue  dust  without  stop- 
ping the  boiler.  If  covering  the  brickwork  with  tar  had  been 
found  to  be  satisfactory  in  general  use,  it  seemed  to  be  a 
valuable  hint  to  all  users  of  boilers.  The  author  mentioned 
several  methods  of  increasing  the  output  of  the  boiler,  but 
he  thought  that  most  of  thern  were  illusory  compared  with 
the  fourth  method,  especially  if  clean  fuel  and  water  were 
available.  Referring  to  Dr.  Nicol.son's  experiments,  in  one 
portion  of  the  paper  the  author  said  the  gases  were  reduced 
from  1,260  deg.  C.  to  425  deg.  C.  in  the  passa^  through  the 
flue.  That  was  not  quite  correct.  There  was  a  brick  plug 
in  the  flue,  but  the  reduction  of  the  temperature  in  passing 
that  brick  plug  was  from  about  1,260  deg.  C.  to  about  700 
deg.  C,  and  the  425  deg.  C.  was  the  temperature  after  the 
gases  had  passed  through  what  was  called  the  evaporator, 
which  was  the  next  element  in  the  arrangement.  When  the 
gases  had  gone  through  the  economiser.  which  was  the  third 
step,  the  temperature  was  brought  down  to  135  deg.  C.  The 
author  stated  that  sufficient  heat  was  transmitted  to  evaporate 
36  lb.  of  water  per  sq.  ft.  of  the  flue  tube  per  hour;  the 
original  report  of  Mr.  Michael  Ix>ngridge  showed  that  over- 
40  lb.  of  steam  were  evaporated  per  sq.  ft.  per  hour,  and 
ptated  that  the  essence  of  the  system  was  the  saving  of 
heating  .surface  by  using  high  gas  velocities.  His  own  view  of 
Dr.  Nicolson's  esoeriments  was  that  thev  put  boiler  deagn 
on  a  scientific  basis. 

Aid.  W  \LKER  said  the  question  had  occurred  whether  there 
ti-oiild  be  any  increa-^'  of  efficiency  if  the  temperature  of  the 


primai-y  air  were  raised,  and  if  so,  whether  it  would  not  be 
possible  in  a  central  power  station  to  make  use,  for  that 
purpose,  of  the  heated  air  from  the  alternators;  the  deciding 
factor  would  be  cost  of  piping  as  against  increase  of  efficiency. 
The  ratio  of  the  space  requiied  for  the  producers  to  the  space 
required  for  the  boilers  which  they  served  in  many  cases 
would  be  decisive  as  to  whether  or  not  gas-firing  could  be 
installed.  As  the  space  required  for  the  producers  for  very 
large  boilers  going  up  to  100,000  lb.  evaporative  capacity  per 
hour  was  greatly  in  excess  of  that  required  for  the  boilers 
themselves,  it  would  alter  the  lay-out  of  the  station  and 
necessitate  the  covering  of  much  more  land.  He  did  not 
agree  with  Mr.  Watson  that  if  gas  was  to  be  used  at  all,  it 
ought  to  be  used  in  internal-combustion  engines;  the  over- 
all thermal  efficiency  of  the  internal-combu.stion  engine  had 
been  e^jualled  by  that  of  the  boiler  plus  turbine  in  the  case  of 
large  sets.  The  high  initial  cost  of  gas  engines,  together 
with  the  troubles  in  running  them  and  other  incidentals 
thereto,  were  convincing  that  the  future  was  with  large  steam 
turbo-alternator  sets.  In  a  central  power  station,  the  place 
where  increased  efficiency  was  to  lie  obtained  was  the  boiler 
house.  The  series  of  papers  which  had  been  read  on  ,steam 
raising  agreed  that  from  80  i)er  cent,  to  85  per  cent,  efficiency 
ought  to  be  obtained.  If  this  could  be  done  by  producer  gas 
or  town's  gas,  then  the  question  of  by-products  would  assume 
extreme  importance.  Before  so  radical  a  change  as  that  advo- 
cated in  the  paper  was  adopted,  experimental  work  on  fairly 
large  boilers  ought  to  be  undertaken. 

iir.  T^ERiiV  said  that  a  very  large  experimental  "  Bone- 
court  "  boiler  was  put  in  at  the  Skinningrove  Ironworks.  It 
was  fired  with  gases  from  coke  ovens.  The  efficiency,  on 
several  tests,  was  maintained  at  92  per  cent. ; '2 J  per  cent,  was 
deducteil  for  the  fan,  so  that  the  efficiency  was  90  per  cent. 
No  other  Ijoiler  yet  designed  came  near  that  in  heat  efficiency 
It  was  so  .siitisfactory  that  the  Skinningrove  Co.  ordered  a 
second  boiler.  They  were  10  ft.  in  diameter,  and  4  ft.  long 
between  the  tube  plates.  ■  Every  tube  had  a  short  plug 
through  which  a  narrow  pi|)e  about  3  in.  in  diameter  was 
led.  These  pities  were  paekcd  with  lefractoiy  material.  The 
gas  was  allowetl  to  flow  in  ami  lighted.  Ignition  took  place, 
and  the  refractory  material  g(jt  heated  up  for  a  length  of  3  ft. 
Then  the  gas  was  turned  on  again,  and  the  flame  combus- 
tion took  place,  with  the  result  that  the  whole  tube  inside 
became  an  incandescent  mass.  An  evajwration  of  20  lb.  per 
sq.  ft.  of  tube  surface  was  attained.  A  fan  w-as  required  to 
draw  gas  through  this  refractory  material,  and  it  was  found 
that  the  fan  required  about  17  in.  water  gauge  to  give  satis- 
factoi-y  results.  A  marine  boiler  put  in  at  the  Birmingham 
Battery  Co.  evaixirated  11,<.XK)  lb.  an  hour,  and  the  efficiency 
was  just  about  the  same.  At  the  present  time  boilers  were 
being  designed  for  Government  purposes  capable  of  carrying 
1,250  lb.  pressure.  The  only  thing  against  the  system  was 
the  innate  conservatism  of  engineers,  who  did  not  like  any- 
thing new  until  the  man  next-door  had  done  the  experi- 
mental work,  and  then  they  were  willing  to  benefit  by  his 
experience.  The  "  Bonecourt  "  boiler  was  the  most  scientifi- 
cally designed  boiler  known.  The  temperature  was  graded, 
and  it  was  possible  to  get  down  the  temperature  of  the  gases 
discharged  at  the  end  of  the  boiler  to  just  a  few  degrees  above 
the  steam  temjierature. 

Mr.  Hunter,  in  reply,  said  he  had  not  put  the  results  of 
actual  tests  in  the  paper  because  it  was  very  difficult  to  get 
results  of  tests  of  gas-fired  boilei-s  that  were  absolutely  reli- 
able. Large  boilers  fired  with  coke-oven  gas,  without  econo- 
misers,  gave  an  efficiency  of  85  per  cent.  They  were  further 
tested  by  an  outside  engineer  some  tw-o  years  or  so  after 
they  had  been  set  up,  and  he  found  that  the  efficiency  then 
on  ordinary  working  was  83  per  cent.  The  exhaust  tempera- 
ture, of  the  gas  was  considerably  Ijelow  the  steam  tempera- 
ture. From  that  point  of  view  they  compared  favourably 
with  the  "  Bonecourt  "  boiler.  It  was  quite  time  that  those 
who  were  preparing  alloys  should  produce  an  alloy  for  the 
tubes  which  would  enable  manufacturers  to  make  a  smaller 
economiser  and  give  a  very  high  additional  efficiency  with  gas 
firing  and  clean  fuel.  Only  last  week  a  man  who  had  been 
ten  years  in  Germany,  and  had  seen  some  of  the  best  prac- 
tice there,  gave  a  figure  for  clean  blast-furnace  gas  working 
on  a  boiler  of  the  Lanca.shire  type  with  economiser;  82  per 
cent,  was  the  efficiency  they  obtained.  He  had  known  works 
in  this  country  which  approached  that  figure,  but  really,  be- 
fore the  war  the  Germans  were  ahead  of  us  in  gas  firing.  His 
experience  had  been  mostly  with  I,ancashire  boilers  in  the 
open  air  without  economisers,  and  the  best  efficiency  he  had 
found  with  a  Lancashire  boiler  with  economisers  w-as  a  little 
over  75  per  cent.  It  might  have  been  considerably  increased 
with  a  more  perfect  plant. 


The   Selenium  Cell  as  a  Burglar  Alarm. — A  sensitive 

selenium  cell  has  been  devised  by  Dr.  0.  Hannach.  of  Berlin,  which 
is  able  to  actuate  an  alarm  sisnal  when  illuminated  by  the  flame 
of  a  match  at  a  distance  of  10  metres  ;  it  can  easily  be  concealed 
in  a  room,  and  has  the  advantapre  that  it  can  be  situated,  with  its 
wirine.  at  a  distance  from  the  safe  or  other  valuables  that  it  is 
intended  to  protect,  in  an  inaccessible  position  ;  as  a  burglar  can 
hardly  work  without  a  lijrht.  the  idea  appears  to  be  a  good  one. 
Moreover,  the  same  device  would  prove  effective  as  a  fire  alarm. 
It  has  the  drawback,  however,  thct  it  can  only  be  used  in  rooms 
thftt  arc  normally  in  darkness. 
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A  NEW  TYPE  OF  ENCLOSED  MOTOR. 


The  advantages  of  totally-«nclosed  motors  over  the  open 
type  or  serai-enclosed  have  been  obvious  to  electrical  engineerB 
fiDr  many  vears  past,  especially  in  cases  where  the  atmosphere 
is  charged"  with  dust  or  deleterious  matter.  The  chief  factor 
which  has  prevented  the  universal  adoption  of  the  totally- 
enclosed  motor  is  the  limitation  of  output  due  to  the  increased 
heating  of  the  motor.    The  general  con.sensus  of  opinion  is  that 
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Fig.  1. — TEMPER.4TURE  Rise,  "  Emcol  "  Motor. 


totally  enclosing  a  motor  reduces  the  peraiissible  h.p.  output 
to  40  per  cent,  of  the  permissible  output  of  the  same  sized 
motor  of  the  open  or  protected  type.  Ihis  rule  applies  to 
motors  up  to  40  h.p.  For  larger  motors  the  output  is  still 
more  restricted  by  totally  enclosing.  The  total  heat  which 
can  be  radiated  from  a  motor  is  ])icinri:t!(inal  to  (he  surface 
of  the  motor,  and  it  is  obvious  that  this  does  not  increase  in 
the  same  ratio  as  the  cubical  contents  of  the  motor,  whereas 
the  i>ermissible  output  of  an  open-type  machine  is  nearly  pro- 
portional to  the  total  volume.  It  is  found  th^at  the  restric- 
tions of  output  by  totally  enclosing  on  large  "motors  of  100 
H.p,  upwards  are  sufficiently  severe  to  make  this  type  of  motor 
unpractical  on  account  of  its  unwieldy  size,  weight,  and  ex- 
pense.   This,  translated  into  £  s.  d.,  means  a  greatly  increased 


Fig.  3.- -Motor  with  Casing  Removed,  showing  Am 
Ch.\nnels  and  Fan. 

initial  cu.st  of  in.stallation  and  upkeep.  In  addition,  the  effici- 
oncy  of  tlu'  totally  enclosed  motor  is  generally  lower  tlian 
that  of  the  open  Ivpe,  especially  on  light  load?,  due  to  the 
increased  size  of  the  motor.  Size  and  weight  are  also  in  manv 
cases  a  deteiTent  in  the  use  of  the  totally-enclosed  type.  This 
is  especially  the  case  in  marine  installations. 

Attempts   have    been   nvjdr.    (r,   overmme    the.<-e    objections, 
the  pipe-ventilated  motor  being  a  well-known  instance,  but 


the  necessary  trunking  is  sufficient  to.  prevent  the  extensive 
use  of  this  type  of  motor.  It  is  necessary  in  this  type  of 
motor  to  run  trunking  to  a  sujiply  of  clean  air,  and  as  this 
is  often  taken  from  outside,  the  motors  may  be  adversely 
affected  by  moisture  being  drawn  into  the  motor;  this  some- 
times takes  place  after  motors  are  shut  down.  Latterly, 
other  inventions  have  appeared  in  which  the  air  is  circulated 
from    in.side  the    motor   through    various  systems   of   cooling 


Fio.  'i.— "  Emlol  "  Squirkel-cage  Motor. 
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p,G     4.— Performance  Curves,  10-h.p.   "Emcol"    Motor; 
4-POLE,  50-cycles,  3-phase. 

devices  and  returned  to  the  motor  after  cooling.  These 
devices  have  proved  partially  successful,  hut  they  all  require 
an  app.'iratus  of  considerable  bulk  external  to  (he  motor,  necd- 
mg  spaee  \^hich  is  not  alTvavs  available.  In  other  words,  the 
total  bulk  of  the  motor  and  cooling  system  is  quite  equal  to, 
and  generally  greater  than,  the  space  occupied  by  a  standard- 
tvpe  enclosed  motor. 
Recentlv  Mr   .?,  A.  H.  Mossay  and  Mr.  H.  C.'IJ.  Jaqoby 
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have  jointly  attacked  the  problem  in  a.  uovel  and  practical 
manner,  and  have  produced  a  motor  which  is  maunfactured 
under  the  trade  name  "  Emcol."  It  is  totally  enclosed,  and 
complies  in  every  re-spect  with  the  detinitions  of  a  totally- 
enclosed  motor  as  defined  by  the  Admiralty  standard  specih- 
catioU''for  electric  motors  for  use  on  H.M.  ships,  and  with  the 
Britisfc  Standardisation  rules  for  electrical  machinery. 

They  claim  for  their  motor  that  the  output  for  a  given 
temperature  rise  is  even  greater  than  that  of  an  operi-tyi>e 
motor  of  equal  bulk  and  weight.  The  cost  of  production  is 
praeticallv  the  same  as  for  the  ordinary  standard  open-type 
motor.  The  makers  anticipate  that  in  the  near  future  the 
gi-eat  inajniity  i;f  I'uotors  will  be  iiiaiiufacluicd  un  these  lines, 


diiecd  iu  proix)rtiou  to  the  .square  roots  of  the  loads,  so  as 
to  give  the  best  cl'ficiency  on  the  reduced  load. 

The  results  may  be  roughly  summarised  as  follows  :  — 

1.  The  output  of  an  "Emcol"  motor  with  a  given  tem- 
perature rise  is  the  .same  as,  or  better  than,  the  output  of  a 
.standard  open-tyi)e  motor  of  the  same  weight  and  bulk. 

'2.  The  output  of  the  "  Ejncol  "  motor  is  two  and  a  half 
times  larger  than  the  output  of  a  standard  totally-enclosed 
hiotor  of  the  same  weight  and  dimensions. 

We  undei-stand  that  the  invention  is  fully  protected  by 
pat-cnts,  and  that  the  Eiiclo-sed  Motor  Co.,  Ltd..  has  beeu^ 
formed  to  deal  with  the  patents,  grant  licences.  &c.  Manu- 
facturers interested  should  couu[iunicat<;   with  this  company. 


THE     LUBRICATION    OF    AIR     COMPRESSORS 
AND     DIESEL     ENGINES. 


Fig. 


—  Diagram    Snowixti    Am    Circulation    in    Motor: 
Dotted  Lines  .Show  External  Air  Currents. 


it  being  obvious  that  if  the  totally-enclosed  motor  can  be  pro- 
duced for  the  same  price  as  the  oi>eu  type,  this  latter  will 
die  a  natural  death. 

The  chief  characteristic  of  the  invention  to  which  we  refer 
is  the  circulation  of  the  air  inside  the  motor  through  a  cool- 
ing system  cast  integrally  with  the  frame  in  such  a  manner 
that  the  external  dimensions  are  not  appreciably  increased. 
In  the  case  of  a.c.  motors  the  cooling  chambers  are  virtually 
channels  cast  in  the  webs  which  support  the  laminae,  so  that 
the  actual  weight  of  a  housing  buUt  according  to  this  method 
is  not  greater  than  that  of  the  ordinary  standard  motor.  The 
cooling  channels  are  cooled  by  drawing  cold  air  from  outside 
through  another  series  of  channels  ingeniously  arranged  so  that 
the  cooling  air  entirely  surrounds  the  hot-air  channels.  The 
crux  of  the  invention  consists  in  crossing  over  the  two  cur- 
rents of  air   so  that   the  cooling  air  is  also  in  contact   with 


Fig.   G. — Motor  Dismantled,  showing  Air  Channels 
Frame  and  End  Shields. 

the  outside  of  the  stator  laminse.  By  this  means  a  very  large 
area  of  cooling  surface  is  obtained.  The  cooling  air  does  not 
enter  the  motor  in  any  way,  but  merely  blows  through  the 
space  between  the  outside  periphery  of  the  laminae  and  the 
removable  cover. 

In  D.c.  motors  the  cooling  system  consists  of  chambers  oast 
in  the  magnet  ring  in  such  a  manner  as  not  to  interfere  with 
the  distribution  of  the  magnetic  flux. 

Our  views  are  taken  from  photographs  of  a  10-H.l'.,  3-phase 
motor,  the  electrical  portion  of  which  was  a  standard  de.sign 
for  10-H.p.,  4-pole  open  type,  50  period  machine,  which 
on  a  six  hours'  full-load  test,  showed  a  temperature  rise  of 
only  54  deg.  F.  on  the  winding,  the  temperature  rise  of  the 
air  inside  the  motor  being  46  deg.  F.  When  overloaded  to 
14  H.P.  the  final  temperature  rise  was  65  deg.  F.  on  the  wind- 
ing, and  of  the  air  inside,  59  deg.  F. 

For  purposes  of  comparison,  tests  were  taken  on  the  same 
motor  with  the  cooling  system  rendered  inoperative,  so  as 
to  bring  the  motor  under  the  condition  of  an  ordinarv  totally- 
enclosed  motor.  The  results  of  these  tests  are  shov^'n  by  the 
curves. 

It  should  be  explained  that  as  the  motor  would  onlv  carrv 
a  reduced  load   under  these   conditions,   the   voltage  wasre- 


At  the  meeting  of  the  Diesel  Engine  U.sers'  Association  on 
November  loth  lubricatiou  questions  were  discussed.  A  note  by 
Mr.  J.  Veitch  Wilson  dealt  with  the  subject  from  the  point  of 
view  of  an  oilman  with  a  prolonged  experience  in  the  lubrication 
of  internal-combustion  engines  at  home  and  abroad.  He  found 
general  agreement  that  lubricants  for  Diesel  engines  should  be 
pure  mineral  oils.  The  presence  ot,a  liberal  supply  of  oxygen  leads 
to  the  decomposition  of  vegetable  oils,  producing  fatty  a<?ids  and 
causing  the  oils  to  gum  ;  in  the  power  cylinders  of  well -designed 
internal-combustion  engines  free  oxygen  is  practically  absent,  and 
in  many  such  engines  fatty  oils  are  used  with  satisfactory  results. 
In  the  air  compressors  the  conditions  are  entirely  different,  and  it 
appeared  reasonable  to  the  author  that  fatty  oils  or  compounds 
should  be  excluded  from  them  ;  nevertheless,  he  found  that  in 
some  cases  the  addition  of  a  small  proportion  of  fatty  oil  to  high- 
class  pure  mineral  oil  put  an  end  to  deposits  and  sticky  valves,  and 
"•ave  complete  satisfaction. 

While  in  steam  engines  using  steam  superheated  to  600°  or 
ti7M°  F,  a  cylinder  oil  of  flash. point  not  lower  than  those  tempera- 
tures was  used,  an  oil  of  40(1°  F.  flash  point  gave  satisfaction  in 
internal-combustion  engines,  though  the  temperature  of  explosion 
might  reach  2,000°  or  2.500°  F.  The  explanation  of  this  anomaly 
appeared  to  the  author  to  lie  in  the  cooling  of  the  cylinder  walls  in 
the  latter  case  by  a  water  jacket:  so  that  their  temperature  did  not 
exceed  250°  F.  :  there  inie-ht  also  be  a  fiameless  zone  close  to  the 
■wall,  due  to  the  chillinaeifect  of  the  water  jacket,  so  that  the 
lubricating  oil  never  reacJed  the  temperature  of  decomposition. 

Mr.  G.  W.  F.  Horner  also  read  a  paper,  giving  particulars  of  his 
experience  with  an  installation  of  Diesel  en^rines  and  compressors. 
In  1911)  trouble  occurred  due  to  a  deposit  in  the  I. P.  purge  pot, 
which  caused  escessive  wear  of  the  H.P.  compressor  piston  and 
rings  :  a  brownish  substance,  looking  like  rust,  dried  out  in  the 
H.P.  stage,  and  acted  on  the  working  parts  like  emery  powder. 
The  oil  used  and  the  deposit  were  examined  for  the  author  by  a 
chemist ;  the  former  -n'as  found  to  be  a  pure  mineral  oil,  and  the 
latter  was  chiefly  oxide  of  iron,  which  apparently  was  formed  in 
the  purge  pots  in  the  presence  of  aii ,  carbonic  acid,  and  water.  To 
prevent  this  action,  the  author  had  the  purge  pots  painted  with  a 
rust  and  acid-proof  paint  consisting  of  :i  lb.  English  flake  iron  to 
1  lb.  of  boiled  linseed  oil  ;  the  result  was  most  satis- 
factory. The  author  concluded  that  the  formation 
of  the  gre,ater  po)  tion  of  the  iron  oxide  took  place 
in  the  I.P.  cylinder  and  purge  pot,  and  that  the  pro- 
tection of  the  iron  and  steel  surfaces  by  the  paint 
described  was  advantageous.  He  found  the  internal 
surfaces  of  the  air  receivers  rusty,  with  a  deposit 
similar  to  that  in  the  I.P.  purge  pots,  and  had  them 
also  cleaned  and  painted. 

In  the  discussion.  Mr.  R.  L.  QuertiER  pointed 
out  that  Mr.  Horner's  plant  was  close  to  the  sea, 
where  the  air  contained  moisture  and  salt.  He 
recommended  a  mineral  oil  containin.s;  a  small  per- 
ceutafre  of  animal  oil  for  the  compressors,  in  prefer- 
N  ence  to  mineral  oil  alone. 

Mr.  W.  Fennell  considered  that  if  the  working 
conditions  of  the  compressor  wei-e  good,  standard 
oils  of  widely  different  characters  could  be  used  with  success  :  the 
working  temperature  should  be  capable  of  regulation,  and  a  small 
discharge  of  air  should  be  allowed  from  the  intermediate  purge 
pot.  He  doubted  whether  it  could  be  assumed  that  the  inner  skin 
of  the  cylinder  liner  was  always  at  a  temperature  iielow  the  car 
bonising  point  of  oil. 

Mr.  E.  Shackleton  pointed  out  the  danger  of  throttling  the 
air  suction,  which  had  led  to  explosions  in  the  intercoolers  due  to 
the  volatilisation  of  the  lighter  fractions  of  the  lubricating  oil  in 
the  partial  vacuum.  Owing  to  tho  liability  to  the  formation  of 
troublesome  deposits  in  engines  burning  heavy  oils,  a  tlTinner 
lubricating  oil  should  be  used  in  these  engines,  and  water  injection 
was  advantageous. 

Mr.  C.  0.  Milton  pointed  out  that  pure  mineral  oUs  could 
easily  be  cleaned  by  heating  in  contact  with  boiling  water,  and  used 
again  ;  compounded  oils  were  not  so  readily  cleaned.  Filtering  and 
settling;  arrangements  such  as  were  used  in  power  stations  were  toe 
alow  in  view  of  the  large  quantities  of  oil  to  f)e  dealt  with.  For 
air  compressors,  experience  was  overwhelmingly  in  favour  of  a 
suitably  compounded  oil.  Water  condensed  from  the  air  w.as_  the 
cause  of  the  trouble,  as  it  -ivashed  the  pure  oil  o^  the  metal 
surfaces. 

Mr,  Napier  Prentice  had  had  trouble  with  H.P.  piston  rings 
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supported  by  fioatin>r  carriers,  which  was  obviated  by  adoptiutf  a 
tightly  fittincr  sleeve  in  the  carriers. 

Mr.  J.  Milton  had  experienced  trouble  due  to  changing  from 
compounded  to  pure  mineral  oil  in  the  air  compressors. 

Mb.  J.  W.  G.  Brouker  agreed  with  Mr.  Quertier  that  moist  air 
laden  with  salt  was  favourable  to  rusting,  and  tended  to  the 
formation  of  hydrochloric  acid. 

Mr,  P.  H.  Smith  yave  details  of  practice  at  Leatherhead.  showing 
the  great  importance  of  guarding  against  the  formation  of  acid  in 
the  compressor,  which  led  to  burst  H.P.  copper  coils  and  leaking 
blast-bottle  fittings  ;  by  increasing  the  L.P.  pressure  and  reducing 
the  H.P.  maximum  temperature,  and  using  a  lubricating  oil  which 
gave  very  little  acid  reaction,  the  acid  in  the  blast-bottle  had  been 
greatly  reduced,  and  the  failures  of  parts  minimised. 

Commenting  on  Mr.  Horner's  communication.  JlR.  J.  Teitch 
AViLsox  pointed  out  that,  on  changing  from  one  oil  to  another, 
deposits  might  be  dissolved  and  discharged,  bringing  discredit  on 
the  latter  oil,  which  wa^  actually  clearing  the  cylinders  of 
troublesome  matter.  Replying  to  the  discussion,  he  pointed  out 
that  while  mineral  oils  were  not  saponifiable.  most  of  them 
produced  troublesome  emulsions  when  mixed  with  water.  For 
cleaning  used  oil,  two  settling  tanks  were  useful,  one  to  receive  the 
oil  from  the  engine  while  the  other  was  at  rest  ;  the  oil  from  the 
latter  should  be  pa'^sed  through  a  sieve,  and  used  for  bearings  and 
machinery,  but  he  did  not  recommend  it  for  cylinders.  Compound 
oils  could  be  cleaned  in  this  way. 

Mr.  Horner  likewise  discussed  Mr.  Wilson's  paper,  expressing  a 
preference  for  the  use  of  mineral  oil  throughout.  Replying  to  the 
discussion,  he  emphasised  the  fact  that  chemical  actioi)  was  the 
main  cause  of  the  troubles  with  his  engines,  which  were  removed 
by  painting  the  parts  affected, 

Mr.  J,  H,  Garratt  communicated  some  notes  on  his  experiences 
at  Singapore,  where  he  traced  an  excessive  formation  of  acid  to  the 
use  of  foul  oil  from  the  crank  chamber  for  lubricating  the  com- 
pressor. To  indicate  when  the  H,P.  air  pipes  were  corroded  to  a 
dangerous  extent,  the  pipes  were  drOled  half  way  through  with  a 
V-shaped  drill  point,  causing  a  very  slight  blow  when  the  sm-face 
wore  down  as  far  as  the  point  of  one  of  the  Vs,  Owing  to  wear, 
the  blast  receiver's  had  to  be  discarded,  and,  as  they  could  not  be 
replaced  from  England,  the  engines  were  run  without  them  with 
successful  results." 


CORRESPONDENCE. 


Letters  received  by  vs  after  5  P,M,  OS  Tdesday  cannot  appear  until 
the  foUoivinq  tceek.  CorreHpondents  x/ioidd  forward  their  commnni- 
catiom  at  the  earliest  possible  moment.  A'o  letter  can  be  published 
unless  we  have  the  writer  s  name  and  address  in  our  possession. 


k  Proposed  Institution  of   Electrical  Station  Engineers. 

As  one  of  those  who  attended  the  meeting  at  Hammersmith  of 
senior  technical  officers  of  electrical  power  undertakings  of  Greater 
London,  I  had  hoped  with  others  thai  the  foundations  had  at  last 
been  laid  for  the  building  of  an  association  which  would  include 
in  its  membership  every  qualified  engineer,  ranging  from  chief  to 
junior,  engaged  in  the  electric  power  oupply  of  the  United 
Kingdom, 

For  some  reason  or  other  the  movement  does  not  seem  to  be 
progressing  :  whilst  one  cannot  ascertain  from  whence  the  opposi- 
tion is  arising — it  is  apparently  there  ;  the  enthusiasm  and  keen- 
ness seem  only  to  be  shown  by  the  junior  staff.  Senior  and  chief 
officials,  as  usual,  either  think  it  beneath  their  dignity  to  take  any 
active  part  in  the  morement,  or  are  apathetic  ;  this  attitude  is 
most  unfortunate.  :us  the  time  has  never  been  more  opportune,  or 
the  need  greater,  for  such  an  as.sociation. 

As  one  of  the  arguments  put  forward  by  the  disinterested  is  that 
no  general  desire  has  been  expressed  for  such  an  association  other 
than  by  the  promott-rs  of  the  meeting,  it  would  no  doubt  assist  its 
successful  launching  if  the  chief  engineers  and  senior  technical 
assistants  in  the  Provinces,  who  would  support  such  an  association, 
sent  their  names  to  the  hon,  secretai-ies  of  the  respective  London 
Associations,  the  names  and  atldresses  of  which  you,  no  doubt, 
would  give,  I  believe  that  this  support  has  already  been  given  by 
the  staff  of  provincial  stations. 

In  conclusion,  I  sincerely  hope  that  the  chief  engineers  of  the 
United  Kingdom  and  their  .senior  officials  will  not  let  this  great 
opportunity  go  by  of  forming  a  live  Association,  the  object  of  which 
would  be'  solely  the  protection  of  interests,  and,  in  a  few  years' 
time,  find  that  they  are  the  only  ones  who  have  no  opportunities  of 
having  any  redress  against  grievances  which  all  in  the  electrical 
■world  realise  will  arise. 

Can  it  be  due  to  a  "  hidden  hand ''  influence  that  is  interested 
that  such  an  Association  is  not  formed  .' 

A.  M.  P.  A. 


Illuminating  Engineering. 

I  venture  to  question  the  wisdom  of  Mr.  A.  P.  Trotter's  remarks 
in  his  presidential  address  to  the  Illuminating  Engineering  Society, 
as  reported  in  your  issue  of  4th  iust. 

It  .seems  to  my  mind  to  encourage  the  idea  that  a  qualified  illu- 
minating engineer  has  done  his  duty  to  himself  in  accepting  the 
sense  of  sight  as  judgment  from  one  whose  mind  he  h,is  omitted  to 
tutor  in  its  requirements. 

Low  "  diversity  factor "  and  diffusion  of  sources  being  the  two 


import.ant  conditions  for  a  high  standard  of  illumination,  it  is  well 
known  that  the  uneducated  will  more  frequently  interpret  the  loss 
of  intrinsic  brilliancy  as  reduction  in  illumination,  and  subordinate 
diversity  factor  (which  is  insufficiently  preached)  to  foot-candle 
intensity.  Moreover,  whilst  the  eye  can  at  once  distinguish  a 
diffused  source  from  an  intensely  brilliant  one,  it  is  little  able  of 
itself,  unaided  by  instrumental  measurement,  to  rate  the  value  of 
the  diversity  factor  in  an  installation. 

Whilst  the  eye  as  an  instrument  can  be  relied  upon  to  test 
whether  a  preconceived  impression  has  been  accurately  conveyed 
to  the  brain,  good  illumination  is  not  so  much  concerned  with 
impressions  as  with  effects  upon  the  muscles  and  nerves  created 
by  those  impressions,  and  these  should  be  the  qualities  which  an 
engineer  elucidates  to  his  clients  as  being  essential  to  rapid  vision 
and  greater  physical  endurance. 

More  liberal  education  from  engineers,  direct  to  the  public,  on 
the  action  of  light  upon  the  eye.  will  better  assist  the  illuminating 
engineering  movement  and  promote  increased  commerce. 

Sydney  0.  Coolt. 

Glasgow,  January  7th,  1918, 

[In  justice  to  Mr,  Trotter,  we  must  point  out  that  our  report 
gave  only  brief  extracts  from  his  long  and  interesting  address. — 
Eds.  Elec.  Rev.] 


.Meters  on  a  Changed  Frequency. 

A  company  is  desii-ous  of  obtaining  a  supply  of  electricity  in 
bulk,  and  would  like  the  opinion  of  your  readers  as  to  how  it  will 
affect  the  me-ters  : — 

1.  Present  supply  is  single-phase — 220  volts,  40  periods  ;  the 
new  supply  will  be  at  50  periods.  What  would  be  the  error  of  the 
meters  if  connected  to  the  .50-cycle  supply,  the  voltage  teing  the 
same ,' 

2.  Could  the  voltage  be  adjusted  to  make  the  meters  accurate  .' 
If  so.  what  would  be  the  voltage  .' 

Query. 


Distinctive  Colours  for  Braided  Cables. 

With  reference  to  the  letter  signed  "  T.  D,  Spark,"  in  your  issue 
of  December  2Sth,  the  leading  British  cable  manufacturers  make 
white-braided  rubber  cables  as  well  as  red  and  black.  White- 
braided  cable  is  made  chiefly  for  the  Tropics,  and  in  India  practi- 
cally no  red  braiding  is  used,  as,  for  some  reason  which,  I  believe, 
has  never  been  satisfactorily  explained,  the  rubber  perishes  more 
quickly  with  red  than  with  either  white  or  black  braiding,  in 
Tropical  climates. 

January  2nd,  I'Jl^. 


The  Production  of  Ductile  Tungsten. 

As  solicitors  for  Duram.  Ltd..  the  well-known  manufacturers  of 
ductile  tungsten  for  filament  lamps  and  other  purposes,  our 
attention  has  been  called  to  the  letter  of  Mr.  John  Gray  in  your 
issue  of  December  2Sth,  and  to  his  statement  that  "  British 
Thomson-Houston  Co.  were  supplying  their  whole  requirements  of 
ductile  tungsten  for  Mazda  lamp  filaments  in  1912  by  manufacture 
at  their  Rugby  works." 

Mr.  Gray's  statement  will  -be  received  no  doubt  with  amusement 
by  many  lamp  manufacturers  in  this  country,  but  there  is  really  no 
excuse  for  the  inaccuracy  of  his  statement,  inasmuch  as  Mr.  Fraser, 
the  secretarv  of  the  British  Thomson-Houston  Co.,  in  an  affidavit  filed 
by  him  in  the  action  hrought  by  that  company  against  Messrs. Duram, 
Ltd.,  for  infringement  of  their  Patent  No.  21.,'il3  of  190fi,  which 
action  was  dismissed  by  Mr.  Justice  Astbury  and  the  Coiut  of 
Appeal,  swore  that  between  October  Ist.  1912.  and  September  30th, 
1913,  the  total  production  of  tungsten  wire  drawn  at  Rugby, 
as  evidenced  by  the  production  sheets,  was  ,-i,?<35,6S6  fett ; 
of  which  more  than  two-thirds— viz.,  3.S24.247  ft.— were  drawn 
from  tungsten  rods  and  coarse  wire  imported  from  the  General 
Electric  Co.  of  America. 

The  total  production  of  finished  wire  manufactured  and  drawn 
in  its  entirety  at  Rugby  was  only  2,011,839  ft.,  and  the  value  of 
much  of  that  for  lamp-making  purposes  can  be  appreciated,  since 
the  production  sheets  show  that  quantities  of  this  were  in  lengths 
of  less  than  100  ft. 

Allowing  for  wastage  only  20  per  cent.,  which  would  be  very 
generous  at  that  date,  and  allowing  3  ft.  to  a  lamp,  the  British 
Thomson-Houston  Co.  only  made  wire  in  its  entirety  for  530,490 
Mazda  lamps  during  the  period  mentioned.  It  will,  in  addition,  be 
noted  that  this  period  includes  nine  months  of  1913.  whereas  Mr. 
Gr.iy  speaks  of  1912,  when  his  company  could  hardly  have  been 
more  successful. 

Having  had  his  attention  calletl  to  the  matter,  Mr,  Gray  would 
not  wish  us  to  omit  to  notice  that  the  secretary  also  admitted  the 
importation  of  lamps  from  America  iluring  the  same  period. 

Having  proved  the  inaccuracy  of  Mr.  Grays  statement,  we  may 
be  permitted  to  add  that  our  clients.  Messrs.  Duram,  Ltd..  are,  and 
have  for  some  time  past  been,  manufacturing  millions  of  metres  of 
drawn  tungsten  wire  at  Hanwell,  and  are  far  more  competent  to 
supply  the  whole  of  the  requirements  of  the  United  I(ii»gdom  than' 
the  British  Thomson-Houston  Co. 

Speechly,  Mumford  &  Craig, 

London,  W.r..  January  ^fh,  191!;. 
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ELECTRICALLY-DRIVEN     CEMENT     WORKS. 


ISJ  a  paper  read  before  the  Institution  Of  Engineers  and 
Shipbuilders  in  Scotland,  by  Mr.  B.  J.  Day,  the  works  of  the 
Aberthaw  and  Bristol  Channel  Portland  Cement  Co.  were  described 
in  some  detail,  the  latter  including  particulars  of  the  electrical 
equipment — the  works  being  electrically  driven  throughout  from  a 
private  power  station. 

The  processes  employed  in  cement  manufacture  have  been 
described  several  times  in  our  pages  :  that  employed  at  Aberthaw 
is  the  wet  process.  The  works  have  been  erected  on  the  limestone 
beds,  and  the  quarry  has  been  ojiened  at  the  nearest  point,  allowing 
space  for  a  six-kiln   plant,  capable  of  turning  out  360.000  tons  of 


Turbine  Plant  at  Aberthaw  Cement  Works 

cement  annually,  though  the  first  installation  consisted  of  a  two- 
kiln  plant  to  deal  with  120.000  tons  of  cement  per  year. 

The  materials  are  quarried  by  a  steam  navvy  and  broken  up  in 
two  jaw  crushers,  being  then  delivered  to  wet  mills,  consisting  of 
four-ball  and  four-tube  mills. 

At  Aberthaw  four  of  the  largest  size  mills  have  been  installed, 
each  pair  of  ball  and  tube  mills  being  driven  by  a  separate  3.i0-H  p. 
motor.  The  latter  are  installed  in  a  motor  house  distinct  from  the 
mill  house,  and  drive  extensions  of  the  mill  shafts.  The  slurry 
obtained  from  the  mills  is  delivered  to  two  storage  tanks  of  a 
sufficient  capacity  to  manufacture  600  tons 
of  cement,  in  which  the  mixture  is  adjusted 
to  the  correct  proportions.  The  slurry  is 
subsequently  pumped  into  two  revolving 
kilns,  each  200  ft.  long.  10  ft.  diameter  in 
the  burning  zone  and  9  ft.  diameter  in  the 
parallel  section.  Each  kiln  is  gear  driven  by 
an  electric  motor,  at  a  point  about  half  way 
in  its  length,  the  gearing  giving  a  maximum 
speed  of  one  revolution  in  .').")  seconds. 

The  clinker  delivered  from  the  kilns,  after 
being  cooled,  is  passed  through  grinding 
mills  consisting  of  preliminary  ball  -  tube 
mills  and  finishing  tube  mills,  and  the 
finished  product  is  conveyed  to  a  10,000- ton 
silo  consisting  of  20  .'idO-ton  bins. 

The  electrical  arrangement  of  the  clinker 
grinding  house  resembles  that  adopted  for 
the  wet  mill.  One  of  the  most  impoitant 
items  is  the  plant  for  the  preparation  of 
pulverised  coal  for  the  kilns. 

Each  ton  of  clinker  requires  about  5  cwt. 
of  coal  ;  the  latter  is  stored  as  received  from 
the  colliery  in  bunkers,  which  discharge  auto- 
matically on  to  conveying  plant  delivering 
to  crushers,  which  reduce  all  large  lumps. 

The  crushed  coal  is  passed  through  a  re- 
volving dryer,  and  subsequently  pulverised  in 
ball  and  tube  mills,  so  that  the  residue  does 
not  exceed  5  per  cent,  on  a  lUO-  mesh  sieve. 
Most  cement  works  rely  upon  one  or  more 
main  low-speed  engines  for  their  supply  of 
power,  supplemented  in  some  cases  by  one 
or  more  smaller  electric  generating  sets  for 
small  machines  or   outlying  machines.     The 

main  engine  drives  one  or  more  long  countershafts  by  ropes  or  belts, 
or  both.  The  effect  of  this  is  to  cramp  the  whole  of  the  works,  and 
necessitates  laying  down  various  machines  where  they  can  be  most 
easily  di-iven.  The  result  is  numberless  small  cross-belts  and 
countershafts  entailing  heavy  upkeep  costs,  besides  undue  waste  of 
power.  Compared  to  many  modern  cement  works,  the  simplicity 
of  the  arrangements  at  Aberthaw  appeals  to  the  works  manager, 
apart  from  the  economy  involved.  After  having  closely  studied 
modern  methods  of  manufacture  in  this  country  and  on  the  Con- 


tinent. Mr.  Day,  although  it  was  a  novel  idea  in  this  country, 
decided  to  drive  the  whole  of  the  plant  throughout  electrically. 
By  adopting  this  system  an  extremely  simple  layout  was  obtained, 
and  one  that  can  be  extended  very  easily  should  trade  warrant  it. 

Owing  to  the  excellent  supply  of  water,  it  was  decided  to  lay 
down  two  turbo-generators,  each  having  a  capacity  of  1,."jOO  kW. 
The  steam-raising  plant  consists  of  five  30-ft.  Lancashire  boilers, 
each  fed  by  elevators  which  deliver  coal  from  the  storage  bunkers 
to  the  hoppers  on  the  front  of  the  boiler,  from  whence  it  passes  to 
Bennis  stokers.  The  boilers  generate  steam  at  180  lb.  pressure,  the 
steam  being  superheated  to  about  600°  F.  A  Green  economiser  is 
installed,  and  the  draught  is  provided  by  an  induced  draught  fan 
and  compressed  air  on  the  Bennis  system.  A  Sulzer  turbine-driven 
boiler  feed-pump  exhausts  into  a  condenser  fitted  in  the  hot-well 
tank  ;  with  this  arrangement  the  whole  of 
the  latent  heat  is  recovered,  and  the  thermal 
efficiency  is  a  maximum. 

The  generating  plant  consists  of  two 
1,500 -KW.  Escher-Wyss  turbines  driving 
Brown-Boveri  and  Siemens  generators  re- 
.-il>ectively.  with  direct-coupled  exciters,  and 
supplies  three-pha.se  current  at  50  cycles 
and  :i.0O0  volts.  A  wet  air-filter  is  provided 
for  the  alternators,  as  trouble  is  experienced 
with  cloth  filters  in  cement  works  owing  to 
the  cement  dust  adhering  to  the  fine  hairs 
on  the  cloth.  The  condensers  are  of  the 
counter-current  surface  type,  with  rotary- 
type  pumps.  Each  set  has  its  own  condensate 
pum])  and  dry-air  pump,  electrically  driven. 
Over  the  hot-well  is  fitted  a  notch  tank  con- 
nected to  a  Lea  recorder. 

The  condenser  circulating  pumps  are  in- 
stalled in  a  small  pump  house  close  to  the 
river,  each  driven  by  a  40-H.P.  motor.  The 
pumps  do  not  require  this  power  except  at 
starting,  as  a  siphon  pipe  has  been  installed 
connecting  up  the  outlet  of  the  condensers 
to  a  water  seal  at  the  same  level  as  the  pump 
house ;  so  that  really  the  pumps  have  to 
deal  with  the  friction  in  the  condensers  amd 
piping,  plus  a  short  suction  head.  In  the 
pump  house  also  are  installed  two  Rees- 
Roturbo  pumps,  each  motor-driven,  for  the 
general  water  supply  of  the  works.  A  large 
quantity  of  water  is  used,  not  only  in  the 
raw  grinding  mills  themselves,  but  also  all  mill  and  kiln  bearings 
are  water-cooled,  thus  economising  lubrica  nts. 

All  motors  above  50  H.P.  are  supplied  direct  at  3,000  volts  pres- 
sure ;  all  smaller  motors  and  lighting  at  220  volts.  The  main 
switchboard,  by  the  B.T.H.  Co  ,  consists  of  13  panels,  controlling 
both  generators,  and  two  400-KW.  oil-cooled  transformers  supplied 
by- the  British  Electric  Transformer  Co.  From  this  board  are  also 
run  separate  circuits  to  the  crusher -house,  raw-mill,  clinker-mill, 
and  coal-mill  :  as  it  is  essential  that  there  shall  te  no  possible  inter- 
ference with  the  running  of  the  k  ilns,  each  is  separately  supplied 


Kaw-Mill  ."Motor  House,  .Vberthaw:  a  si.milar  arrangement  is 

ADOPTED    FOR    THE   ClINKER   MILL. 

from  the  main  board  direct.  Distributing  switchboards  are  fitted 
m  the  raw-mill,  clinker-mill,  and  coal-mill ;  each  mill  unit  is 
separately  controlled,  and  can  be  stopped  immediately  by  pressing  a 
button  on  the  feed  platform.  All  the  above  switchgear  is  of  the 
totally  enclosed  dust-proof  oil-immersed  type. 

Tlie  low-tension  board  consists  of  10  panels  with  1 2  power  circuits 
and  9  lighting  circuits. 

-\s  is  well  known,  the  dust-laden  air  in  a  cement  factory  is  full 
of   highly  hygroscopic   particles  of  dust,  which  are  injurious   to 
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insulation,  and  special  precautions  must  be  observed  to  prevent  dust 
reaching  the  winding's.  For  all  largre  motors  above  100  H.P., 
special  motor  rooms  have  been  provided,  in  which  the  motors  aie 
installed,  which  can  be  made  practically  dust-proof.  Each  motor 
ilrives  a  ball  and  tube-mill  unit  throusrh  belts  attached  to  specially 
extended  countershafts.  All  motors  over  ."lO  h.p.  and  up  to  lUO  h.p. 
operate  at  3,000  volts  pressure,  and  are  of  the  pii>e-ventUate(l  type  ; 
motors  over  5  b.h.p.,  and  up  to  50  b.h.p..  opei-ate  at  220  volts  pres- 
sure, and  are  also  of  the  pipe-ventilated  type.  All  5-h.P.  motors 
and  smaller  are  of  the  totally  enclosed  type  ;  with  this  arrangement 
it  is  obvious  that  the  air  passing  to  the  motor  windings  can, 
whenever  necessary,  be  completely  controlieti  and  filtered. 

The  switchgear  throughout  is  of  the  dust-proof  type.  The 
low-tension  distributing  boards  consist  of  cast-iron  boxes  mounted 
on  brickwork  bases  and  are  dust-proof.  All  the  cables  are  of  the 
B.I.  &  H.  three-core  paper-lead  type  laid  in  brick  ducts  with  cement 
slabs  over,  one  main  cable  trench  being  carried  through  the  works. 


Tank  ^yeek  at  Birmingham. — The  staff  and  employes  of 
the  Birmingham  electric  supply  department  showed  very 
practical  interest  in  "Tank  Week,"  by  which  well  over  six 
inilHons  were  obtained,  thus  establishing  a  record  for  this 
lountry.  The  electric  .<?upply  emplove^i  headed  the  list  of  thn 
Corporation  departnient.s  with  a  contribution  of  i'10,000.  the 
fe'a.s  department  following  with  i;7.40-5.  The  Electric  and 
Ordnance  Accessories  Co.'s  employes  invested  ±'5'2,6o3, 

A  feature  of  Birmingham  "Tank  Bank"  week  was  the 
sub.scriptions  from  the  working  classe.s,  who  took  full  advan- 
tage of  the  various  schemes  different  firms  put  into  operation 
to  enable  their  employes  to  participate.  Staff  and  employes 
(if  Messrs.  J.  H,  Tucker  &  Co.  were  able  to  purchase  War 
Saving  Certificates,  repaying  the  firm  for  them  by  easy 
weekly  instalments  of  any  amount,  as  low  as  3d.  per  week 
per  certificate,  with  all  the  advantages  as  regards  interest  as 
though   they   had  paid  immediately  the  full  purchase   price. 


Gexerai-  Pi.as  of  the  Tin^r  Installation"  op  the  Ei.EcTRiCALLV-nRiVKN  Cement  Wop.ks.  Abeuthaw. 


A  total  of  42  motors  of  731  H,P,  is  included  in  the  installation, 
including  eight  350-H.p.  and  two  100-H.P.  machines.  These 
motors  are  of  Swedish  G.E.,  B.T.H.,  and  Siemens  make,  and  Mr. 
Day  mentions,  as  a  feature  of  the  installation,  that  accurate  tigm-es 
have  beeu  obtained  with  the  electric  drives  of  the  power  re(iuired 
per  ton  of  output  with  varying  degrees  of  fineness  from  the 
different  machines.  [We  understand  that  the  plant  has  been 
extended  recently, — Eds.  Elec,  Eev.] 


WAR  ITEMS. 


Raw  Asbestos  Order. — Under  Iho  Defence  of  the  Re^ilm 
■•Vet  it  is  ordered  that  no  person  or  conjpany  shall  sell,  supply, 
or  deliver  any  raw  asbe.stos,  including  asbestos  crude  and 
asbestos  mine  fibres,  or  purchase  or  negotiate  or  take  delivery 
(if  any  raw  asbestos,  &c.,  except  under  licence  or  permit 
issued  by  the  Admiralty,  Those  engaged  in  the  manufacture 
or  s;ile  of  asbestos  or  asbestos  products  will  be  required  to 
make  returns. 

Exports  to  China. — ^The  "  London  Gazette  "  for  January 
Sth  contains  a  list  of  further  persons  and  bodies  in  China  to 
whom  exports  may  be  consigned. 

The  Fire  at  Krupps. — The  Dutch  new,spaper  "  Handels- 
blad,"  in  reference  to  the  fire  at  Krupp's  Essen  works  last 
month,  says  damage  estimated  at  some  millions  of  marks  at 
least  was  done  and  over  303  electric  motors  were  made 
totally  unusable. — Times. 

Trading  with  the  Enemy. — The  "  I^ndon  Gazette  "  for 
January  4th  contains  further  lists  of  persons  and  bodies  in 
the  following  countries  with  whom  trading  is  prohibited  :  — 
.\rgentina,  Bolivia.  Brazil,  Central  America,  Chile,  Culsa, 
Greece,  Netherlands,  Ketherland  East  Indies,  Norway,  Peru, 
Spain,  and  Sweden. 


In  the  event  of  an  employe  leaving  before  the  whole  of  the 
instalments  are  paid  off  (1)  the  employe  can  pay  off  the 
balance,  or  (i)  the  firm  will  repay  In  full  the  instalments 
already  paid  and  retain  the  certificates.  The  result  was  appli- 
cation for  the  handsome  total  of  4. .500  certificates,  in  addition 
to  the  firm's  own  contribution  of  i'"20,000. 

Exemption  Applications. — An  electrician  (40,  B2),  who 
api^ealed  at  Brighton,  was  given  two  months'  exemption. 

At  Shefltteld,  an  appeal  was  made  by  G.  West  (37.  0  3), 
electrician,   and  he  was  given  exemption  until  March  31st. 


BUSINESS  NOTES. 

Italy.— Tliorc  im-s  been  forineil,  at  Bovi,'sa.  tlie  ."^x-iet^'i 
Auonima  C'erettise  Tanfani,  with  a  capital  of  5,iK)0,000  lire,  its 
objects  being  the  construction  of  rope  railways,  aerial  lines,  tele- 
graph lines,  cranes,  ic. 

Societa  Auonima  Italiana  Carboni  Elettrici  is  the  style  of  a  com- 
pany, with  a  capital  of  4,000.000  lire,  established  at  Rome,  for  the 
manufacture  of  electrodes  for  electric  furuiices. 

With  the  title  of  Societ.a  per  lo  Svilupix)  della  Cianamide  e  di 
altri  Prodotti  Chimici,  a  company  has  been  formed  at  Rome, 
under  the  auspices  of  the  Banca  Italiana  di  Sconto,  with  a  capital 
of  12..-.ori.000  lire. 

Suction    Gas     Plants     for    Sale.— Tlie    Ton     Pentre 

(Rhondda  Valley)  Co-operative  Society  and  the  Ynyshir  cGlam.) 
Woijcmens  Hall  and  Institute  have  each  a  complete  suction  gas 
plant  for  disposal  For  particulars  see  our  advertisement  pasea 
to-day.  . '    , 
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The  New  Board  of  Trade  Journal.— The  first  issue  of 

the  litiiinl  'of  Trade  Joiiniid  and  Comimrcial  Gazette  (sixpence 
weekly)  in  its  altered  form  appeared  on  January  Hrd.  It  contains 
a  "foreword"  by  the  President  of  the  Board  of  Trade  and  in  a 
series  of  special  articles  there  is  <riven  a  jrood  deal  of  informative 
matter  such  as  the  industrial  and  trading  community  will  doubtless 
welcome.  In  our  opinion  it  Rives  promise  of  beinu'  of  considerable 
service  in  assistinff  traders  and  in  encourapring  trade  development. 
The  article  on  "  After- War  Trade  :' Reports  of  Departmental 
Committees"  brings  together  the  objects,  personnel  and  work  of 
these  committees  in  a  concise  form,  though  still  leaving  our  thirst 
for  information  respecting  the  detailed  doings  and  conclusions  of 
.some  of  these  committees  unsatisfieil  for  the  present.  In  due 
course,  however,  even  this  want  is  to  be  supplied  to  some  extent  in 
a  series  of  special  articles  whieh  we  naturally  await  with  interest. 
A  first  article  on  "The  Patents  and  Designs  Bill,"  which  came 
before  the  Commons  in  November  last,  describes  the  provisions  ami 
purpose  of  the  measure,  and  it  is  to  be  followed  by  another 
explaining  .some  of  the  clauses  not  covered  in  this  opening 
contribution.  The  article  on  "  C'ommercial  Information  :  Methods 
of  Distribution  "  ought  to  be  carefully  read  by  everybody  in  the 
electrical  industry  so  that  they  may  know  exactly  what  the  new 
Department  of  Overseas  Tratle  (Development  and  Intelligence)  is 
either  already  doing  or  is  prepared  to  do  for  them  in  support  of 
their  own  export  trade  efforts.  The  other  contents  of  the  ./(/«»•««/ 
include  a  large  collection  of  trade  news,  information  collected  from 
different  parts  of  the  world.  Government  notices  affecting  trade, 
and  Customs'  Regulations  and  Tariff  changes  such  as  reailers  of  the 
old  journal  had  long  been  accustomed  to.  We  prefer  the  new  and 
less  monotonous  looking  manner  in. which  the  information  is  served 
up.  We  wish  those  who  are  responsible  for  the  conduct  of  the 
publication  every  success  in  their  endeavours  to  make  the  .Journal 
an  official  record  of  increasing  value.  Under  war-time  conditions 
no  journal  can  do  all  that  it  would.  Paper  restrictions  necessarily 
hamper  us  all,  a  most  regrettable  circumstance  seeing  Ithe  vital 
necessity  for  having  all  our  trade  armour  and  weapons  ready  for 
the  days  that  are  to  come. 

The    British     Engineers'    Association.  —  An    offii  ial 

Directory  of  Members  (1917).  has  been  issued  by  the  British  Engi- 
neers' Association,  of  32,  Victoria  Street,  Westminster.  S.W.  1. 
price  53.  It  is  a  volume  of  over  400  pages,  in  a  stiff  white  cover, 
with  patriotic  design  in  suitable  colouring.  The  letterp;(ess  i.s 
printed  in  three  languages — English,  French  and  Russian.  The 
fact  that  membership  is  a  guarantee  of  British  origin  of  manu- 
factures is  the  first  point  put  forward,  and  an  invitation  is  given 
to  engineering  visitors  from  the  Colonies  and  Allied  or  neutral 
countries  to  call  at  the  offices  in  London.  The  book  is  divided  into 
several  sections,  which  ai'e  led  up  to  by  an  introductory  statement 
concerning  the  Association  and  its  work.  Part  I  consists  of  a 
Directory  of  Members  and  their  addresses,  also  telegraphic 
addresses  and  codes.  Part  II  classifies  their  manufactures  accord- 
ing to  the  British  alphabet,  and  Part  III  according  to  the  French 
and  Russian  alphabets.  The  remainder  is  devoted  to  a  very  large 
collection  of  illustrated  announcements  or  advertisements  by 
certain  B.B.A.  Members.  The  Association  invites  applications  for 
copies  of  the  Dh-ectory  from  consulting  and  managing  engineers, 
municipal  engineers,  merchants,  railways  and  tramways,  and  other 
important  users  of  engineering  plant  and  materials,  both  at  home 
and  overseas. 

Dissolutions  and  Liquidations. — Edison  Manufactur- 
ing Co.,  Ltd.— Meeting  February  »ith,  at  liil.  Wardour  Street, 
London,  W.  1,  to  hear  an  account  of  the  winding  up  from  the 
Liquidator,  Mr,  A,  F,  Wagner,  « 

H,  R.  Latha.m  A:  Co.,  electrical  and  general  engineers,  16-18. 
Vauxhall  Road.  Liverpool. — Messrs.  H.  R.  Latham  i>c  F.  Wilde  have 
dissolved  partnership  as  from  June  2.3th,  1917,  Debts  will  be 
attended  to  by  Mr,  H,  R,  Latham,  who  wiU  continue  as  general 
engineer  at  the  above  address,  Mr.  Wilde  will  carry  on  business 
as  the  Liverpool  Electrical  Engineering  Co..  at  20,  Vauxhall  Road, 
Liverpool. 

Adams,  Beardsall  &  Co,,  electrical  fittings  manufacturers, 
East  Stanley  Street,  Salford,  and  Manchester, — Messrs.  F.  W, 
Adams  &  W,  E,  Beardsall  have  dissolved  partnership,  Mr.  Adams 
attends  to  debts,  kc. 

Carsox  &  Evans,  121a,  Bunhill  Row,  London,  E.C.  1.— Messrs. 
F.  M.  Carson  tS;  T.  Wozencroft  Evans  have  dissolved  partnership. 
Mr.  Carson  will  continue  the  business  as  F.  M.  Carson,  and  will 
attend  to  debts. 

W.  C.  Tackley  &  Co..  Ltd.— Meeting  called  for  February  2nd 
at  the  High  Street.  Croydon,  to  hear  an  account  of  the  winding  nj) 
from  the  Liquidator. 

Drum  ExaiNEERiNf:  Co.,  Bradford,  engineers  and  pump  manu- 
facturers.— Messrs.  W.  I.  A:  C.  E.  Johnson  have  dissolved  partner- 
ship. Mr.  C.  E.  Johnson  will  attend  to  debts  and  continue  the 
business. 

Electrical  Firms  and  the  Royal  Arms. — The  followinsr 

electrical  firms  are  included  in  the  list  just  published  in  the 
London  Gazette  of  concerns  having  authority  to  use  the  Royal 
Arms  by  reason  of  their  holding  warrants  of  appointment  to 
H.M.  the  King :— Edison  Swan  Electric  Co..  Ltd.,  the  Hart 
Accumulator  Co.,  Ltd,,  Messrs,  A,  P,  Lundberg  A;  Sons,  Messrs, 
Burt,  Escare  \-  Denelle,  Ltd,  (electric  fittings  and  bronze  manu- 
facturers), and  Messrs,  Perry  &  Co,,  Ltd,  Messrs,  Tasker,  Sons  and 
Co,,  telephonic  and  electrical  engineers,  Sheffield,  have  also  tlie 
right  to  use  the  Arms  under  a  warrant  of  appointment  from  the 
late  Queen  Victoria. 


Book  Notices. — The  Chiistmas  number  of  the  M.  ami  C. 

Apprentieex  A/a(/ir;i/ie  is  quite  a  thick  volume,  and  contains  a  wide 
variety  of  reafling  matter,  A  portrait  of  Mr,  Henry  A,  Mavor  is 
accompanied  by  an  extremely  interesting  and  well  -  written 
biographical  sketch  of  this  versatile  and  talented  pioneer  in  elec- 
tricity supply  and  the  electric  propulsion  of  ships.  Mr,  W.  W. 
Lackie,  an  old  apprentice  of  the  firm,  contributes  an  article  con- 
taining excellent  advice  to  apprentices ;  as  for  the  rest  of  the 
contents,  ■  including  the  numerous  illijstrations,  we  can  only  say 
that  there  is  something  for  everybody,  and  the  whole  deserves  the 
highest  commendation.  ■ 

A  new  publication  of  tlie  X'.S.  Bureau  of  Standards  (Circular No.  fiS), 
entitled  "  Public  Utility  Service  Standards  of  Quality  and  Safety," 
contains  a  brief  outline  of  the  public  service  activitie.-<  of  the  Bureau, 
together  witli  lists  of  the  publications  bearing  on  the  various 
subjects  which  have  been  issued  by  the  Bureau,  The  sub-headings 
giving  the  public  service  activities  are  : — Standards  for  Electric 
Service,  Standards  for  Gas  SerWce,  Standard  Methods  of  Gas  Testing, 
National  Electric  Safety  Code,  Electrolysis  Mitigation,  Further 
.\ctivities.  Those  interested  may  obtain  a  copy  by  addressing  a 
request  to  the  Bureau,  at  Washington,  U,S,A, 

riie  Klectrical  Enijineerx  Ttiiinj,  1918  (S.  Davis  &  Co.  Price  6s.), 
which  is  now  in  its  tenth  year,  contains  a  large  amount  of  new 
information,  and  is  really  quite  an  encyclopa-dia  of  engineering, 
containing  sections  on  the  generation  of  electricity,  its  uses  for 
motive  power,  lighting,  cooking,  and  heating,  and  the  installation 
of  telephones  and  bells,  as  well  as  official  rules  and  regulations,  a 
useful  list  of  London  streets  in  which  mains  are  laid,  and  a  table 
of  electricity  supply  s^uthorities  in  the  United  Kingdom.  The 
range  covered  by  its  contents  is  extraordinarily  wide,  and  it  is 
well  prinj/ed  on  good  paper,  the  sections  being  distinguished  by 
different  colours.  The  diary  portion  contains  eight  days  to  an 
opening,  aijording  ample  room  for  notes,  and  sectional  ruled  paper 
is  used  for  this  part.  An  edition  bound  in  limp  covers,  without  the 
memorandum  pages  and  blotting  pad,  is  also  issued. 

Calendars  and  Diaries. — Messrs.   Thermit,   Ltd.,  of 

675.  Commercial  Roatl.  Limehouse.  London.  E.  H,  have  sent  us,  as 
usual,  one  of  their  pocket  calendars  and  note-books  for  the  year. 
"  Thermit '"  welding  information  is  given  in  the  opening  pages. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd..  38  and  39, 
Upper  Thames  Street.  E.C.  4,  have  prepared  for  their  friends,  and 
for  any  reader  who  writes  in.  sending  his  trade  card,  or  applies  to 
one  of  the  company's  bi'anch  organisations,  the  Wotan  pencil 
economiser  ;  a  useful  pocket  novelty  closely  resembling  a  fountain 
pen  in  appearance,  and  enaljling  any  pencil  to  be  used  up  to  the 
last  A  in.  It  is  provided  with  a  split-tapered  bush  to  accommodate 
pencils  of  varying  thicknesses,  &c.  This  little  article  reminds  the 
writer  to  "  Use  Wotan  La^ips  for  Economy.'' 

Messrs.  Alfred  Herbert.  Ltd..  of  Coventry,  have  issued  their 
1918  calendar  in  the  same  size  but  in  slightly  different  style  from, 
that  of  the  art  paper  calendars  of  recent  yeai-s.  The  covering  page 
gives  a  view  of  Ford's  Hospital  at  Coventry,  and  the  rest  consists 
of  boldly-printeil  monthly  date  sheets,  the  upper  half  of  which  is 
occupied  l)y  a  view  of  the  firm's  works  or  the  equipment  thai'ein. 

Catalogues. — British    Thomson-Houston    Co.,   Ltd., 

Rugby. — Twelve-page  descriptive  list  (No.  4.221),  describing  their 
automatic  circuit-breakeft  for  A.c.  and  D.c.  circuits.  The  list  is 
fully  illustrated,  and,  as  usual,  contains  tabulated  dimensions, 
dimension  drawings,  and  shipping  specifications. 

Messrs.  C.  A.  Vaxdervell  &  Co.,  Ltd..  Acton,  W.  3. — January 
moon  chart  for  postcard  service. 

Commercial  Libraries. — At  a  meeting  of  the  Bir- 
mingham City  Council,  on  Tuesday,  it  was  decided  to  establish  a 
Commercial  Library,  and  to  proceed  with  the  necessary  work  at  an 
estimated  cost  of  £1,500.  The  library  wOl  contain  British, 
Colonial,  and  foreign  directories  ;  telegraph  codes  :  maps  ;  annuals 
relating  to  various  countries  :  Consular  reports  ;  and  books  on  com- 
mercial 1  iw,  accountancy,  business  methods,  and  organisation. 

British  Industries  Fair,  1918. — As  it  is  {xjssible  that 
the  new  accommodation  for  the  British  Industries  Fair  (Glasgow), 
1918.  may  not  be  entirely  completed  by  February  23th,  and  as  it  is 
of  great  importance  that  the  British  Industries  Fairs  in  London 
and  Glasgow  should  be  held  simultaneously,  the  Board  of  Trade 
have  decided  to  jiostpone  the  opening  of  both  Fairs  for  two  weeks. 
Accordingly  the  period  for  which  the  British  Industries  Fairs  in 
London  and  Glasgow  will  be  open  will  he  starch  1 1th  to 
March  22nd. 

Bankruptcy. — ^'-  -T.  Fahn,  consulting  engineer.  ^Liida 

Yale. — First  and  final  dividend.  Is.  lljd.  in  the  K. 

Trade   Announcements.  —  One   of    the   hitest   business 

amalgamations  coafcequent  upon  the  war  is  the  incorporation  of 
Messrs.  WhittaSr  A;  Co.,  of  White  Hart  Street,  Paternoster 
Square.  E,C,,  with  Sir  Isaac  Pitm.a.n  i:  Sons.  Ltd.  Messrs. 
Whittaker.  of  whose  firm  Mr.  A.  3.  Rayment  is  the  sole  surviving 
partner,  the  other  having  given  his  life  for  his  country,  have  long 
been  known  as  publishers  of  scientific  and  technical  books,  and 
their  catalogue  contains  many  important  electrical  works.  Messrs. 
Pitman  will  enjoy  the  benefit  of  Mr.  Rayment's  experience  and 
his  knowledge  of  what  is  required  by  scientific  and  technical 
students,  as  he  intends  to  direct  from_  their  offices  the  new  depart- 
ment thus  added  to  their  undertakings. 

The  name  of  the  Oliver  Arc  Lamp,  Ltd.,  has  been  changed  to 
the  "Oliver-Pell"  Electric  and  Manui-actueing  Co.,  Ltd, 
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LIGHTING  AND  POWER  NOTES. 


Aberystwyth. — E.L.  Schejie. — Mr.   Carrington,  of  the 

Kheidol  Lead  Mines,  lia.s  submitted  an  electric  lig'ht  sclieme  to  the 
T.C.  It  is  proposed  to  erect  a  power  station  in  the  Rheidol  Valley 
close  to  the  mines,  and  supply  current  to  the  town.  The  T.O.  has 
appointed  a  Committee  to  visit  the  site  and  report  on  the  scheme, 

Bedford. — The  T.C.  has  disposed  of  the  old  plant  in  No.  1 
engine  room  at  the  electricity  works  to  Mr.  P.  Stanton  for  £300. 

Belfast. — The  resolution  of  the  Corporation  authorising 
the  Tramways  and  Electricity  Committee  to  take  t.he  neeessary 
steps  to  g'ive  effect  to  the  recommendations  of  Sir  .lohn  Snell. 
inolndinf;  the  application  for  the  sanction  of  the  L.G.B.  to  the 
provision  of  iCtiO.OOO  for  equipment  for  the  electricity  station,  was 
the  subject  of  severe  strictures  at  the  meeting  on  the  3nd  inst. 
Conncillor  Alexander  attacked  the  proposal,  objectinff  to  the 
expenditure  of  so  lar^e  a  sum  Of  money  under  the  present  manage- 
ment. Alderman  Tyrrell  said  the  expenditure  arose  out  of  the 
breakdown  of  No.  10  turbo-generator.  Arrangements  were  nearly 
complete  for  the  installation  of  a  new  5,000-KVV.  set. 

At  the  local  Munitions  Tribunal  recently,  the  Corporation 
proceeded  against  97  men  of  the  electricity  department  for 
having  taken  part  in  a  strike  in  connection  with  a  difference 
as  to  the  rate  of  wages,  in  contravention  of  the  Munitions  Act.  It 
was  reported  to  the  Court  that  the  men  had  returned  to  work,  and 
leave  was  asked  to  withdraw  the  summons,  which  was  granted. 

Birmingham. — The  City  Council  has  adopted  a  i-eport  of 
the  Labour  Committee  granting  to  all  employes  of  the  Corporation 
a  further  war  advance  in  wages.  A  proposal  was  approved  altering 
the  general  in.structions  of  the  Council,  and  appointing  a  Special 
Committee  for  dealing  with  salaries,  so  as  to  avoid  the  necessity  of 
puljlic  discussions  on  the  merits  of  the  prmcipal  ofticials. 

Blackburn. — Proposed  New  Station. — On  the  invita- 
tion of  the  Electricity  Committee,  the  chairman  and  vice-chairman 
of  the  Gas  Committee  have  joined  a  special  Sub-Committee  of  the 
former  body  which  is  considering  the  question  of  the  necessity  of 
proceeding  with  the  work  of  construction  of  a  new  generating 
station. 

Blackpool.— An  additional  supply  of  electricity  for  light 
and  power  is  required  at  the  King's  Lancashire  Military  Con- 
valescent Hospital,  Squire's  Gate,  and  the  Electricity  Committee 
has  agreed  to  lay  the  new  main  required  on  condition  that  the 
military  authorities  will  pay  one-third  of  the  cost. 

Blackrock.— Prov.  Order.— The  B.  of  T.  has  extended 
the  Electric  Lighting  Order  for  a  further  period  of  one  year. 

Bradford. — The  Electricity  Committee  recommends  that 
a  new  generating  station  be  erected  on  the  Esholt  estate — a  large 
Corporation  estate  used  in  part  by  the  sewage  undertaking  ;  the 
city  electrical  engineer  is  to  prepare  plans  and  estimates,  with  a  view 
to  application  to  such  Government  Departments  as  may  be  con- 
cerned for  sanction  to  carry  out  the  scheme. 

At  a  mass  meeting  on  Sunday  night  last,  all  classes  of  Corpora- 
tion employes  rejected  the  proposed  Corporation  increase  in  the 
war  bonus.  The  matter  affects  Ijetween  4.000  and  .5,000  workers, 
and  they  now  ask  that  the  matter  shall  be  referred  to  arbitration. 

Clayton.— Prov.  Order.- The   District  Council  is  still 

discussing  the  futirre  of  the  electricity  supply  ;  at  a  meeting 
last  week,  the  Council  decided  to  be  tied  down  to  nobody, 
though  it  is  felt  to  be  quite  likely  that  Clayton  will  be  incorporated 
in  Bradford  after  the  war,  and  the  Council  is  to  apply  to  the 
L.G.B.  for  a  prov.  order  to  supply  electricity  on  its  own  account. 

Clyde  District. — The  Clyde  Valley  Electrical  Power  Co. 
has  greatly  increased  its  output  during  1917,  and  the  total  con- 
nections to  the  company's  system  are  now  equivalent  to  1 10,000  H.i'. 
Another  7,000-h.p.  turbo-generator  has  been  added  at  the  Clyde 
Mill  station,  with  considerable  additions  to  the  steam-raising  plant 
at  Yoker,  and  it  is  anticipated  that  there  will  be  in  operation  at  the 
latter  station  by  next  autumn  a  20.000-h.p.  turbo- xlternator.  The 
average  price  of  power  for  the  past  year  was  'SUA.  per  unit. 

Continental. — Russia. — A  recent   issue  of  the  Xoroi/p 

Yreiiniii  .states  that  for  want  of  fuel  the  electric  lighting  of  Petro- 
grad  has  been  reduced.  The  Electric  Equipment  Co.  (formerly 
'•  Helios  ")  will  deliver  current  to  subscribers  between  (>  a.m.  and 
12  midnight  only.  The  Belgian  Co.  is  now  delivering  current 
during  the  night  only  for  street  lighting,  military  headquarters, 
Council  of  Workmen's  and  Soldiers'  Delegates,  and  some  town 
hospitals.  It  will  not  .supply  current  to  subscribers  before  li  p.m. 
until  it  receives  fresh  supi)lies  of  fuel.  The  188<1  company  has 
also  reduced  its  output. 

Si'AlN.— The  Timrx  states  that  Madrid  is  now  without  light 
owing  to  want  of  coal. 

Doncaster. — The  R.D.C.,  last  week,  decided  to 
the  new  Bill  of  the  Yorkshire  Electric  Power  Co. 


1  ippose 


Dublin. — The  Electricity  Committee  has  recommended  a 
further  increase  in  price  for  lighting  of  Jd.  per  unit,  and  of  ',d.  per 
unit  for  power.  The  Committee  pointed  out  that  the  deficit  last 
year  was  £1,.57."),  but  that  there  had  been  a  net  loss  of  income  on 
premises  destroyed  during  the  rebellion  of  £G,018.  The  exceptional 
expenditure  due  to  the  war  included  £10,085  extra  for  coal. 
Increased  charges  brought  in  an  extra  income  of  £13,298,  leaving  a 


balance  of  £12,886,  which,  with  the  exception  of  £1,575  deficit, 
was  made  up  by  Improved  business.  The  Committee  has  made 
certain  representations  to  the  Council  in  regard  to  the  Council's 
attitude  to  the  electricity  undertaking,  and  asks  that  the  Council 
will  confer  on  it  emergency  powers  to  enable  it  to  take  the  neces- 
sary steps  for  the  maintenance  of  supply  during  the  war.  otherwise 
it  declines  responsibility  for  the  conduct  of  the  undertaking. 

Dulverton.^WoRKHousE     Lighting. — The  B.   of.   f!. 

has  decided  to  have-  the  elecU-io  -light  installed  at  the'workhouse. 
at  a  cost  of  £-35  for -2.")  Hghts.  -      -        ,--■_■ 

Elland.^-PROPOSED  Loan. — The  Council  has  instructed 
the  clerk  to  take  the  necessary  measures  with  a  view  to  borrowing 
£2,000  for  electricity. extensions,  and  has  approved  an  advance  in 
wages  of  all  regular  Coimcil  workmen  to  15s.  above  pre-war  rates. 

GUlingham   (Kent).— Price    Increase.— The  T.C.  lias 

decided  to  further  advance  the  price  of  current  for  lighting  by  1 0 
per  cent.,  a  total  increase  since  the  war  began  of  50  per  cent.,  and 
for  all  other  purposes  by  20  \tev  cent.,  a  total  increase  of  <J0  jier 
cent.,  as  from  the  meter  readings  taken  at  the  end  of  December  last. 

Halifax. — Price  Increase. — At  the  T.C.  meeting,  the 
Electricity  Committee  proposed  an  increase  in  charges  for  lighting 
and  heating  of  12J  per  cent,  and  of  20  per  cent,  to  power  con- 
sumers not  under  agreement.  In  moving  that  the  recommenda- 
tion be  referred  back,  Councillor  Swaine  urged  that  the  cost  was 
little  more  than  Id.  per  unit,  but  the  lighting  consumers  were 
charged  4d.,  and  instead  of  rushing  up  the  price,  it  would  be 
better  to  give  facilities  for  introducing  electricity  into  as  many 
homes  as  possible.  If  there  was  any  increase,  it  should  be  for 
power  only.  Alderman  Spencer,  replying  to  a  discussion,  said  the 
increase  was  modest  in  proportion  to  the  increased  costs.  The 
lighting  consumption  was  only  1.400,000  units  out  of  a  total  of 
16,704,000.  The  amendment  was  defeated  and  the  recommendation 
approved. 

Lancashire    Electricity    Suppliers    and   Coal. — It  was 

reported  on  Tuesday  in  Manchester  that  many  municipal  Elec- 
tricity Committees  in  E.ist,  Central,  and  South-East  Lancashire 
intend  backing  up  the  Salford  Town  Council  in  its  protest  to  the 
Coal  Controller  against  the  last  increase  of  2s.  6d.  per  ton  in  coal 
prices.  The  imposition  is  deeply  resented  in  Lancashire  municipal 
and  industrial  circles. 

Leeds. — Extensions. — At  a  meeting  of  the  City  Council, 
last  week,  it  was  announced  that,  as  a  result  of  the  Ministry  of 
Munitions,  sanctioning  the  purcha.se  of  a  6.000-KW.  turbo-alterna- 
tor, but  declining  sanction  to  the  big  extension  scheme,  the  work 
which  may  proceed  includes  the  removal  of  two  15-year  old 
1,400-KW.  machines  and  the  substitution  of  the  one.  sanctioned. 
The  work  wQl  cost  about  £35,000,  and  it  is  hoped  it  will  be 
completed  in  time  for  next  winter's  demand. 

London. — Hackney. — The  Electricity  Committee  has 
accepted  the  tender  of  Messrs.  C.  A.  Parsons  &  Co..  Ltd..  and  has 
requested  the  Finance  Committee  to  take  the  necessary  steps  to 
prociu-e  a  loan  of  £40,000  for  the  purchase  of  the  machinery,  &c..  as 
follows  : — 7,500  K.v.A.  turbo-alternator  and  auxiliary  plant.  £32,395  : 
foundations  and  platforms,  £1,500  ;  pijwwork  and  cablework, 
£1,500  ;  switchgear,  £1.102  ;  contingencies,  £3,503. 

Manchester. — At  the  last  meeting  of  the  Finance  Com- 
mittee, the  city  treasurer  waa  authorised  to  borrow  .t  20,000,  repay- 
able within  25  years,  for  purposes  of  the  electricity  undertaking. 

The  Electricity  Committee  has  recommended  the  Council  to 
grant  to  the  adult  male  skilled  and  unskilled  employ^  in  the  elec- 
tricity department  a  further  bonus  of  5s.  per  week  recently  awarded 
by  the  Committee  on  Production,  and  recommended  that  the 
question  of  whether  or  not  the  semi-skilled  and  unskilled  em- 
ployes in  the  department  are  entitled  to  receive  the  bonus  of  12J  per 
cent,  recently  granted  to  certain  engineers,  be  referred  to  the 
Ministry  of  Munitions  to  determine. 

Marsden. — E.L.  Proposals. — The  D.C.  has  considered 
the  Yorkshire  Electric  Power  Co.'s  request  for  comment*  on.  or 
amendments  to,  the  prospective  Bill  in  Parliament,  and  considers 
that  it  should  retain  freedom  of  action  with  regard  to  any  supply 
of  electricity  to  the  district,  and  the  clerk  was  instructed  to  reply 
accordingly. 

Middieton    (Lanes.). — Increased    Charger. — At   the 

last  meeting  of  the  T.C,  a  letter  was  read  from  the  Manchester 
authorities  with  reference  to  the  proposal  to  make  increa-sed 
charges  for  bulk  supply  of  electricity  .tiiken  from  them.  The 
Middieton  Council  has  decided  to  increase  the  charges  for  electricity 
for  power  and  lighting  purposes  to  consumers  by  12-'  per  cent, 
from  January  1  st  last. 

Monasterevan. — The  Local  Land  and  liabour  Associa- 
tion has  passed  a  resolution  pledging  its  support  to  Mr.  Griffith,  of 
the  Monasterevan  Electric  Co.,  in  connection  with  the  electric 
lighting  of  the  town. 

Nelson. — -A  Sub-Committee  appointed  to  consider  the 
second  report  of  the  Committee  on  Inter-Communication  of  Lanca- 
shire and  Cheshire  Electricity  Supply  systems,  has  passed  a  resolu- 
tion agreeing  generally  with  the  propo.sal  to  link-up  the  electricity 
undertakings,  but  not  with  the  second  portion  of  the  report  pro- 
posing the  conferment  of  additional  powers  upon  a  i)roposed  joint 
board  in  regard  to  the  establishment  and  control  of  future  and 
existing  power  stations  and  high-pressure  transmission  lines. 
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Rochdale. — The  T.C.  lias  expressed  its  high  appreciation 

of  the  yfnerous  action  of  Messrs.  Thomas  Robinson  &  Son,  iu 
voluntarily  agreeing'  to  annul  a  clause  in  their  electricity  contr.-vct 
made  with  the  Corporation  before  the  war,  and  to  substitute  the 
Committee's  new  scale  of  charges  from  April  1st  next  to  March 
next  year.  It  was  stated  that  this  would  mean  a  difference  of 
.tSOci  to  the  Corporation  per  year. 

Salford. — Loan    Application. — Application    is    to  be 

made  to  the  L.G.B.  for  permission  to  borrow  £1,000  for  land  for 
electricity  premises,  and  i;i),200  for  mains  and  services. 

Sheffield. — Loan   Sanction. — The  town  clerk   reports 

reueipt  of  sanction  to  the  borrowing  by  the  Corporation  of 
£(i02.000  in  connection  with  the  proposed  electric  power  station 
at  Blackburn  Meadows. 

LlXKlXG-UP. — At  a  meeting-  of  the  Electricity  Supply  Com- 
mittee it  was  reported  that  a  further  meeting  of  the  Joint  Sub- 
Committee  with  reference  to  electricity  supply  to  Sheffield.  Rother- 
ham.  and  other  adjacent  areas  hatl  been  held,  when  certain  terms 
wei'e  approved  iu  connection  with  the  proposed  linking-up  scheme 
between  Sheffield  and  Rotherham  :  such  terms  provide  that  the 
total  cost  of  cables  and  transformers,  together  with  suitable 
metering  arrangements,  estimated  at  £.30,000.  should  be  appor- 
tioned equally  between  the  two  Corporations,  and  that  the  main- 
tenance of  the  inter-connecting  arrangements  should  be  undertaken 
by  either  Corporation,  as  may  be  agreed,  the  cost  being  appor- 
tioned equally  between  them,  and  that  the  supply  should  be  avail- 
able as  may  be  agreed  between  the  respective  engineers.  It  is 
proposed  that  all  points  of  difference  arising  out  of  the  proposed 
agreement  be  referred  to  arbitration.  It  is  also  propo.sed  to  make 
an  application  to-the  Ministry  of  Munitions  for  a  free  grant  of  a 
portion  of  the  total  cost  of.  and  incidental  to,  the  linking-up 
arrangements  ;  Mr.  Gridley,  on  behalf  of  the  Ministry  of  Muni- 
tions, has  suggested  that  two  sets  of  20.000  to  25,000  kw.  should 
be  placed  on  order,  one  for  Klackbiu-n  Meadows  station,  and  the 
question  as  to  the  allocation  of  the  second  set  not  to  be  definitely 
settled  at  the  moment.  It  is  understood  that  the  cost  of  the  scheme 
will  be  approximately  £1,000,000.  The  Electric  Supply  Committee 
approved  the  proposed  terms. 

Silsden  (Yorks.). — The  Council,   last   week,  considered 

the  Yorkshire  Electric  Power  Co.'s  new  Bill,  but  in  view  of  the 
recommendations  of  the  Government  Reconstruction  Committee  in 
regard  to  national  electricity  supply,  the  Council  left  the  matter 
over  until  the  February  meeting. 

Stafford. — The  Corporation  has  issued  a  special  appeal 
to  the   residents  to  exercise  the  strictest  economy  in  the  use  of 

electricity. 

Swansea. — The  Chairman  of  the  Electricity  Committee 
stated  that  the  sanction  of  the  Government  had  been  obtained  to 
the  extension  scheme  in  connection  with  the  electricity  plant,  for 
the  purpose  of  supplying  the  docks,  *:c.  ;  the  sanction  had  been 
given  on  priority,  and  he  considered  this  an  indication  of  the 
importance  attached  by  the  (government  to  the  Swansea  scheme 
and  its  probable  scope  in  regard  to  the  proposed  new  provisions  for 
combination  of  electric  light  undertakings. 

Weston-snper-Mare. — Price   Increase. — The  Electric 

Supply  Co.  has  given  consumers  notice  that  the  price  of  energy 
tor  lighting  has  been  increased  by  Jd.  per  unit,  and  for  heating  and 
IJOwer  by  ]d,  per  unit. 

Worcester. — At  the  City  Council  meeting,  Mr.  W.  J. 
Hill  referred  to  the  report  of  the  Coal  Conservation  Sub-Committee, 
and  expressed  the  view  that  Worcester  was  not  likely  to  be 
affected  by  the  national  scheme  for  many  years.  The  Council 
accepted  a  recommendation  to  install  new  pumps  and  machinery  at 
the  waterworks  and  to  utilise  electricity  rjore  for  pumping.  A 
sum  of  £750  will  be  contributed  by  the  electricity  department 
towards  the  cost  of  cable,  transformers,  switchgear,  and  buCdings, 
A:c.  There  would  be  a  guaranteed  minimum  demand  of  400.000 
units  per  year. 

Yeadon. — The  Council  has  decided  to  deal  in  Commjttfee 
with  the  Yorkshire  Electric  Power  Co.s  prospective  new  Bill  in 
I'arliament,  along  with  a  Bill  by  a  local  gas  company. 

Yorks.  (West    Riding). — The    Law    and    Parliamentary 

Committee  of  the  West  Riding  County  Council  recommends  the 
Council,  that  unless  satisfactory  clauses  or  amendments  are  intro- 
duced, the  Bill  being  promoted  by  the  Yorkshire  Electric  Power 
Co.,  Bills  by  the  Rotherham  and  Sheffield  Corporations,  and 
Lighting  Orders  asked  for  by  the  Sheffield  and  Halifax  Corpora- 
tions and  the  Guiseley,  Clayton,  and  (Jueensbury  District  Councils 
shall  be  opposed  in  Parliament. 


TRAMWAY  AND  RAILWAY  NOTES. 


for  an  extension  of  one  year  on  the  period  of  21  years,  at  thd 
expiration  of  which  the  municipal  authorities  were  empowered  to. 
acquire  the  company's  undertaking. 

Birmingham. — -A.  scheme  is  being  formulated  by  which' 

it  is  hoped  to  carry  goods  on  a  rather  extensive  scale  on  the  tram- ; 
ways.  The  object  is  to  reduce  the  number  of  horses  and  mechanic-  j 
ally  driven  vehicles  employed  in  the  city  in  connection  with  thej 
retail  trades,  having  regard  to  the  shortage  of  provender  and 
petrol.  ; 

The  debate  was  resumed  on  Tuesday,  at  a  meeting  of  the  City  • 
Council,  on  the  important  report  of  the  Public  Works  Committee,  | 
which  made  drastic  proposals  for  the  substantial  widening  of : 
the  chief  main  arterial  roads.  The  width  proposed  is  120  ft.,  _ 
and  it  is  proposed  to  adopt  a  separate  sleeper  track  for  tramways. ; 
The  scheme  would  be  carried  out  over  a  long  period  of  years, 
authority  being  given  to  the  Public  Works  Committee  to  buy  up . 
building  frontages  and  sites  of  premises  as  leases  fell  in.  Street 
widenings  had  hitherto  been  of  a  piecemeal  character.  Mr.  Neville 
Chamberlain  expressed  the  view  that  tramways  laid  in  macadam 
roads  were  doomed,  and  that  there  would  l>e  an  enormous  develop- 1 
ment  of  sleeper  track  tramways,  which  were  in  reality  light  rail-  \ 
ways,  for  passenger  and  goods  traffic.     The  scheme  was  approved.    \ 

Halifax. — The  T.C,  last  week,  sent  back  for  further  i 
consideration,  the  War  Wages  Committee's  resolution  viewing  with 
alarm  the  continual  demands  of  labour  for  more  wages,  and  urging  ' 
the  Government  to  take  measures  to  put  a  time  limit  on  the  j 
possibility  of  further  applications  after  advances  have  been] 
granted.  | 

Eare  Rkvision. — The  T.C,  after  considering  tramway  fares  in  , 
Committee,  has  instructed  the  town  clerk  to  ask  the  Tramways 
Control  Board  to  urge  the  Government  to  empower  local  tramwaY  , 
authorities  to  increase  their  fares  Ijeyond  the  limits  prescribed  by  j 
the  local  Acts,  with  a  minimum  charge  of  1  Id.  The  resolution ; 
further  provided  that  in  the  event  of  such  powers  being  obtained,  • 
the  Halifax  fares  lie  increased  by  50  per  cent.,  except  those  of  ■ 
children  and  of  the  stage  between  the  Post  Office  and  railway ' 
station.  It  is  proposed,  under  this  idea,  to  issue  tickets  to  children  [ 
on  the  lines  of  workmen's  tickets.  The  fare  from  the  Post  Office , 
to  the  railway  station  is  to  be  increased  from  id.  to  Id.  as  from 
January  7th.  the  transfer  system  is  to  be  abolished,  and  the  West 
End  circular  route  is  to  l>e  discontinued.  The  Council  further 
decided  to  ask  the  B.  of  T.  for  power  to  increase  the  motor-bus, 
fares. 

Oldham. — The  Tramways  Committee  was  last  week 
empowered  to  purchase  a  new  electrical  bus  for  the  Coppice  Post, 
Office  service.  Councillor  Cheetham  said  their  history  of  'buses ' 
had  been  unfortunate.  They  had  never  been  profit-earning,  and 
during  the  past  12  mouths  they  had  disposed  of  two  out  of  theirl 
three  buses.  The  objection  to  the  remaining  one  was  not  that  it 
was  gas-driven  ;  in  other  towns  electrical  'buses  were  satisfactory,  [ 
and  they  had  their  own  experience  of  an  electrically -driven  tower 
wagon,  on  which,  reckoning  electrical  energy  at  lid,  per  unit,  the! 
cost  of  running  was  r4d.  per  mile.  I 

South  Africa. — According  to  the  British  South  AJrii-an] 
KrjHirt  (iazette.  Sir  William  Hoy  says  that  the  electrification  oi\ 
the  S.A.  railways  is  a  question  which  his  department  intends  to  I 
tackle  seriously.  The  Johannesburg-Dui  ban  line  may  receive  first  I 
attention.  i 

Wigan. — Accident  Inquiry. — At  the  adjcftirned  inquest, 
on  the  two  victims  of  the  runaway  car  accident  at  Pemterton.  the' 
driver  of  the  car  said  he  noticed  a  defect  in  the  hand-brake  before 
the  accident.  When  the  trolley  was  being  changed,  the  car  com-] 
luenced  to  run  back  ;  he  called  to  the  conductress  to  replace  the 
trolley,  so  as  to  make  the  magnetic  brake  available,  but  she  faOed, . 
and  in  the  scuffie  he  dropped  his  power  handle.  Fearing  a  collision, 
he  jumped  from  the  car.  He  admitted  there  were  two  other  brakes 
he  might  have  used,  and  knew  that  he  was  taking  a  risk  in  con- 1 
tinning  the  journey  after  finding  the  brake  was  defective,  but  | 
thought  he  could  control  the  car.  The  jury  returned  a  verdict  ot 
"  Accidental  death,"  adding  that  in  their  opinion  the  driver  was 
deserving  of  censure  for  not  using  more  discretion.  They  also 
recommended  that  in  future  conductors  and  conductresses  shouli 
be  instructed  not  to  remove  the  trolley  pole  until  told  to  do  so  by 
the  driver.  The  Coroner  remarked  that  there  seemed  no  doubt  that 
had  the  motorman  stuck  to  his  post  he  might  have  been  able  to 
save  the  two  lives. 


CONTRACTS  OPEN  AND  CLOSED. 


Ashton. — Tramway  Purchase. — Owing  to  the  war,  it 
has  not  been  found  possible  by  the  Ashton  Corporation  to  carry 
out  the  purchase  of  the  Oldham.  Ashton,  and  Hyde  Electric  Tram- 
ways.    An  application,  however,  ia  now  to  be  made  to  the  B.  of  T. 


OPEN. 

Argentina.  —  February  23rd.  Rosario  Municipality 
Establishment  of  telephone  service  within  the  municipal  radius 
Conditions  on  application. 

Australia. — Melbourne.— April  5th.  Department  o 
the  Navy.  Motor-driven  hydraulic  pump.  Director  of  Nar 
Contracts.  Melbourne. 

Bolton. — January  15th.  Electricity  Committee.  On 
7,500-KW.  turbo-alternator  with  condensing  plant.  See  "  Officii 
Notices  "  December  7th. 
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Manchester. — January  IGth.  Electricity  Committee. 
Rotary  converter  or  motor  converter  plant.  See  "Official  Notices  " 
December  28th. 

February  2nd.  Waterworks  department.  Electrically-driven 
radial  arm  crane.    See  "Official  Notices"  January  4th. 

Spain. — The  municipal  authorities  of  Astilleros  (Province 

of  Santauder)  have  lately  invited  tenders  for  the  concession  for  the 
electric  lijjhting-  of  the  town  during- a  period  of  four  years.  Tenders 
have  also  been  invited  for  the  concession  for  the  electric  lighting 
of  the  town  of  Albaida  (Province  of  Valencia). 

Tipperary. — January  11th.  New  battery  for  the  Union 
electric  lighting  plant.     See  "  Official  Notices  "  December  2l8t. 


•CLOSED. 


c;,000-K\v.      turbo- 


Bolton. — Tramways  Committee.  Aron  Electricity  Meter, 
Ltd.  Additional  meter  at  the  Spa  Road  generating  station  for 
measuring  energy  for  tramway  purposes. 

Glasgow. — -Tramways  Committee  : — 

Dyes  &  Young. — Commutators. 

Micanite  ti  Insulators  Co.,  Ltd. — Leatheroid. 

Leeds.— Electricity     Committee, 
generator  :  Richardsons,  Westgarth  &  Co. 

London. —  Hackney.  —  B.C.  Electricity  Committee. 
Accepted  tender  :  -One  7,500-k.v.a.  turbo-alternator  and  auxiliary 
plant,  £32,395  :  Messrs.  C.  A.  Parsons  &  Co.,  Ltd. 

Salford.— Town  Council.  British  Westinghouse  Electric 
and  Manufacturing  Co.,  Ltd.,  3uO-k.v.a.  transformer,  at  £380,  and  an 
E.H.T.  switch  cubicle,  at  £265. 

Sheffield. — City  Council.  Electricity  and  Tramway 
Departments  : — 

E.  Taylor  Ltd. — Construction  of  penstock  and  flushing  chamber. 
Wellennan  Bros.— Erection  of  sub-station  Upwell  Street,  £i!iO. 
S.  P.  Bowaer&Co,— Oil  storage  and  measuring  system,  togetherwith  pumps, 
piping,  t&c.  £4J6. 

Watford.— U.D.C. :— 

Brush  Electrical  Engineering  Co.,  Ltd.— Turbo-alternator,  £8,980. 
Stirling  Boiler  Co.— Boiler,  f  1,750. 


FORTHCOiVlING     EVENTS. 


Electro-Harmonic    Society.— Friday,    January    11th.      At  B  p.m.      At  the 

Holborn  Restaurant  (Venetian    Chamber),   Smoking  concert. 
Junior  Institution  of  Engineers.- Friday,  January  11th.     At  8  p.m.   At  39, 

Victoria  Street,  S.W.    Paper  on  "  Construction  of  Post-War  Aeroplanes," 

by  Mr.  F.  W.  Halliwell. 
London  Association  of  Foremen  Engineers.    Saturday,  January  I2th.    At 

7  p.m.     At  Cannon  Street  Hotel,  E.C.    Presidential  address  by  Mr.  R.  M. 

Campbell. 

Association  of  Mlalni;  Electrical  Engineers  (West  of  Scotland 
Branch). — Saturday,  January  t2th.  At  4.80  p.m.  At  the  Royal  Technical 
College,  Glasgow.   Paper  on  "Cable  Complaints,"  by  Mr.  J.  H.  C.  Brooking. 

Birmingham  and  District  Electric  Club.— Saturday,  January  12th.  At 
7  p.m.  At  the  Swan  Hotel,  New  Street.  Presidential  Address  by  Mr.  J.  J. 
Richardson. 

Instltnlloo    of    Electrical    Englaeers.— (Manchester    Local    Section).— 

Tuesday,   .January  loth.    At  7  p.m.     At  the  Engineers'   C  ub.    Paper  on 
"  Electrical  Signalling  and  Control  on  Railways."  by  Mr.  C.  M.  Jacob. 
IllnmlnatinI  engineering  Society.— Tuesday,  January  LOth.    At  5  p.m.    At 
the   Royal  Society  of  Arts,  John  Street,  Adelphi,  W.C.    Paper  on  "Ten 
Years  of  Illuminating  Engineering,"  by  Mr.  L.  Gaster. 

-Tuesday,  January  loth.     At  7  iiO  p.m.      Visit 

Pelfast  Association  of  Engineers. -Thursday,  January  17th.  At  7.45  p.m. 
At  the  Municipal  Technical  lustitute.  Paper  on  "  Past,  Present  and 
Future  of  the  Internal-Combustion  Engine,"  by  Pi-of.  J.  H.  Smith. 
Institution  of  Mechanical  Engineers.— Friday,  January  ISth.  At  6  p.m. 
At  thjB  Institution^of  Civil  Engineers,  Gt.  George  Street,  S.W.  Papers 
Land,"  by  Mr.  L.  A.  Legros,  and  "  Utility 
'"- "  by  Mr.  A.  Amos. 


OUR  HALF  YEARLY  INDEX. 


As  it  is  necessary  to  eflfect  every  possible  economy  in 
paper  consumption,  the  Index  to  Vol.  81  of  the  Elec- 
trical REViE\y,  which  is  now  printing,  will  be  supplied  only 
to  those  who,  through  the  post,  specially  apply  for  it.  To  such 
it  will  be  supplied  for  3d.  jwst  free.  Any  reader  or  advertiser 
at  Home  or  Abroad  who  requires  a  copy  for  binding,  or  for 
other  purposes,  is  asked  to  make  application  therefor  promptly 
to  :  The  Publisher,  Electrical  Review,  4,  Ludgate  Hill, 
London,  E.C.  4. 


NOTES. 
Electrical  Trade   with   Siberia. — In  the  course  of  an 

article  on  "  Industrial  Opportunities  in  Siberia,"  published  in 
Biixxitt,  Mr.  C.  W.  Purington  says  : — In  my  various  trip?  through 
the  Siberian  communities  I  have  frequently  inspected  small  steam 
and  electric  installations,  and  have  found  the  electric  ones,  almost 
without  exception,  of  German  manufacture  ;  while  the  steam  units 
are  usually  of  the  German  locomobile  type.  In  the  city  of 
Vladivostock  a  large  and  handsome  building  stands  facing'  the 
harbour  on  one  of  the  main  streets.  The  entire  building  was 
occupied  by  a  great  electrical  firm  of  Berlin.  From  this  office  the 
company  directed,  not  only  the  civil  installations  throughout  the 
Primorsk  or  coast  province  of  Siljeria,  but  also  the  principal  electric 
installations  of  the  Russian  Government.  In  order  to  install  a 
150-KW.  Am.erican  generator  at  Nikolaievsk  in  1910,  special 
permission  was  necessary  from  a  firm  of  German  manufacturers. 
Is  this  incident  likely  to  be  repeated  .'  I  think  not.  The  building 
of  that  German  company  to  which  I  refer  is,  I  have  no  doubt, 
boarded  up  as  tight  as  the  German  Embassy  at  Petrograd,  and  the 
German  staff  of  the  company  are  in  safe  keeping  until  the  close  of 
the  war. 

I  can  give  one  example  of  the  former  use  of  German  electric 
machinery  by  a  gold-mining  company  using  some  20  generators  and 
over  100  electric  motors  for  miningpurposes.inconnection  with  five 
hydro-electric  plants  that  are  almost  exclusively  of  German  manu- 
facture. This  company  has  now  decided  not  to  purchase  another 
pound  of  German  machinery  of  any  shape  or  description.  Centri- 
fugal pumps,  direct-acting  pumps,  hoists,  electric  and  steam 
industrial  locomotives,  excavating  and  conveying  machinery  are 
subject  to  the  same  comment.  .Fuse  caps,  quicksilver,  special 
steels,  tools  of  all  descriptions  haVe  been  tor  years  purchased  by 
the  Siberian  gold-mining  companies  from  Germany.  The  Russians 
say:  "Never  again." 

Volunteer  Notes. — Londox  Army  Troops  Companies, 

VOL0NTEKR  Engineers.— Headquarters,  Balderton  Street,  Oxford 
Street,  W.  1. 

Orders  tor  the  week  ending  January  19th,  1918,  by  Lieut.-Colonel  C.  B. 
Clay,  V.D.,  oommandinK  :— 

Officer  of  the  IVecJ:.- Second  Lieut.  H.  J.  Golding. 

Monday,  January  14th.— No. 3  Company,  6.30—8.30.  Recruits'  Drill, 6.30-8.30, 
Signalling  Section,  6.30—8.30. 

Tuesday,  January  15th.— Lecture  on  "  Demolitions,"  6.30.  Physical 
Drill  and  Bayonet  Fighting,  7.30. 

Wednesday,  January  16th.— No.  1  Company,  Drill,  Knotting,  &c.,  6.3;— 8.30. 
Recruits'  Drill,  6..S0. 

Thursday,  January  17th.— No.  2  Company,  Drill,  Knotting,  4c.,  6—8. 
Recruits'  6.30— S..-)0.  Signalling  Section,  6.30—8.30.  Ambulance  Section, 
6.30—8.30.  ' 

Friday,  January  l8th.— Musketl-y,  6.30—8. 

Saturday,  January  19th.— Entrenchments,  &c.,  2.43— 4.4S.  Recruits'  Drill, 
2.45— 4.4.'-.. 

Special  Notices.— All  drills  and  parades  will  be  at  Headquarters  unless  other- 
wise stated. 

Recruits  will  attend  for  Engineering  Instruction  with  the  Companies. 

(By  order)  Maolkoo  Yearslkt,  Capt.  and  Adjutant. 

Electric  Steel. — The  London  Foundry  Co.,  Ltd.,  who.se 
works  are  near  Enfield,  with  one  electric  furnace  at  work,  in  five 
months  made  a  net  profit  of  £0,200  ;  but  the  rate  of  profit  in  the 
fifth  month  was  more  than  double  that  in  the  first  month,  and  it 
is  estimated  that  with  two  additional  furnaces  in  operation  a  net 
profit  of  £60,000  a  year  will  be  attained.  The  company  makes 
high-class  steel  and  steel  alloys,  mostly  nickel  steel,  nickel  chrome 
steel,  and  high-carbon  tool  steel,  from  scrap  steel.  In  addition  to 
the  foregoing  products,  the  whole  of  which  are  required  for  war 
purposes,  steel  wheels  and  other  castings  for  motor  lorries  are 
made. 

In  view  of  the  pressing  demand  for  the  company's  products, 
every  effort  is  being  made  to  complete  extensions  to  the  works, 
and  within  a  few  months,  with  three  furnaces  each  of  S  tons 
capacity,  and  new  generating  and  foundry  plant,  the  output  of  the 
works  will  be  lillo  tons  of  steel  per  month.  Th?  orders  in  hand  are 
said  to  be  sullioient  to  keep  the  present  plant  working  at  its 
maximum  output  day  and  nigitt  till  next  August. 

An  article  by  Mr.  John  A.  Ilulden  in  the  //-»«  tnii!  Cmil  Tniilex 
Reeiew  states  that  a  few  years  ago  steel  turnings  could  be  bought 
for  30s.  per  ton  -.  the  price  to-day  for  the  same  metal  is  about 
£4  per  ton,  the  raw  material  for  the  manufacture  of  electric  steel 
in  the  arc  type  of  furnace  consisting  almost  entirely  of  turnings. 
Fifty  3-ton  electric  furnaces  would  consume  annually  1.50.000  tons 
of  stfeel  turnings.  For  producing  electric  carbon  tool  steel,  mild- 
steel  turnings  from  shells  are  in  much  demand.  Xickel-sfeel 
turnings  are  used  for  the  manufacture  of  nickel-steel  ingots.  With 
a  suitable  grade  of  scrap  no  addition  of  nickel  may  be  required, 
because  in  any  type  of  electric  furnace  there  is  no  oxidisation  of 
nickel.  Similarly,  nickel-chrome-steel  turnings  may  be  profitably 
converted  into  nickel-chrome-steel  ingots.  In  acid-Iine<l  furnaces 
there  is  little  or  no  loss  of  chromium  ;  in  fact,  the  reactions  in  this 
furnace  are  comparable  to  those  of  the  crucible  process.  In  basic- 
lined  furnaces  chromium  may  he  retained  or  eliminated.  In  the 
former  case  the  phosphorus  would  not  l)e  so  completely  oxidised, 
but,  nevertheless,  it  would  be  confined  to  safe  limits.  It  follows 
that  for  the  cheap  production  of  alloy  steels,  such  as  nickel  and 
nickel-chromium,  scrap  turnings  containing  the  necessary  elements 
should  be  used. 

From  an  economic  point  of  view,  it  is  undesirable  that  alloy- 
steel  turnings  should  be  used  in  charges  where  the  alloying 
elements  are  not  necessary  or  desirable.  Many  engineering  estab- 
blishments  do  not  keep  all  these  varieties  of  scrap  separate.  Fifty 
tons  of  3  per  cent,  nickel-steel  scrap  contain  £300  worth  of  nickel. 
Taking  50  tons  as  a  weekly  average,  it  represents  potentially 
£15,000  per  annum. 
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Electric    Industrial  Trucks. — Statistics  prove  that   the 

electric  industrial  truck  can  replace  from  three  to  five  men.  who 
are  thus  released  for  meeting  unusual  demands  for  men—  and  more 
men.  and  these  economic  units  also  show  an  increase  in  the 
handling  speed. 

New  uses  for  the  industrial  truck  ore  constantly  being  found, 
''everal  years  asro  the  U.S.  Government  adopted  them  for  use  in  its 
arsenals,  and  followinff  England's  precedent,  practically  all  the 
f:vctories  makiufr  munitions  are  now  usin<r  these  ''  electrics,"  and 
are  finding  them  indispensable.  Some  manufacturers  use  conveyors, 
but  the  munition  men  found  that  the  storage  battery  ti-uck  met  their 
requirements  much  more  suitably,  first,  because  the  electric  industrial 
truck  could  do   all   and  more  than  a  convevor  at  a  much  less  cost  : 


In-dv?tri.\i.  Tkucks  C'arryim:   41 


iMi.iNi:. 


secondly,  because  there  was  the  danger  of  friction  with  conveyors  : 
and  thirdly,  because  trucks  are  more  mobile.  Special  models  have 
been  designed  with  separate  compartmeuts  for  the  transportation  of 
shrapnel  and  other  shell,  and  laa-ge  numbers  of  these  trucks  are 
being  operated  by  women. 

The  trucks  are  made  small  enough  to  operate  in  the  aisles  of 
factories  and  storage  warehouses,  to  run  on  elevators  and  into 
freight  car,',  yet  their  standard  capacity  is  two  tons.  Many  of 
them  carry  loads  up  to  l'II.Odu  lb  .  and  can  climb  grades  too  steep 
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for  hand  trucks.  Elevating  transfer  trucks  have  also  been 
developed  which  can  pick  up.  carry  away,  and  set  down  loaded 
interchangeable  platforms,  thus  eliminating  hand  labour  in 
loading  and  unloading  the  trucks. 

A  prominent  petrol  car  company  has  a  fleet  of  49  electric  industrial 
1  rucks,  and  in  its  plant,  which  cqyers  about  1 1 0  acres  of  floor  space, 
the  average  hauls  are  l.iO  ft.,  and  these  little  trucks  successfully 
pull  loads  up  12  percent,  grades.  The  entire  fleet  is  housed- in 
an  f<0  X  80  ft.  garajfe.  The  operating  record  of  a  two-ton  truck 
was  kept  during  one  inonth.  and  the  average  cost  per  ton-mile  was  : — 
Labour.  S20+U :  power.  S06(i  ;  maintenance.  SOlO  :  investment 
and  depreciation.-  .S017.  making  a  total  cost  per  ton-mUe  of  .S2133. 
This  truck  averaged  :V7  miles  per  day  loaded,  plus  the  same  mileage 
empty,  and  its  average  daily  total  tonnage  was  141.  A  single 
example  of  the  labour  saving  effected  in  one  department  of  this 
plant  plainly  proves  the  economy  of  the  industrial  truck.  Eighteen 
men  were  formerly  needed  to  unload  storage  batteries  from  ireight 
cars  ;  eight  men  with  one  electric  industrial  truck  now  do  the 
same  work,  and  do  it  faster. 

British  Electrical  Propaganda. — The  British  Electrical 

and  Allied  Manufacturers'  Association  has  issued  two  special  issues 
of  the  B.E.A  M..\.  Ji'io/iiISof  piopiganda  purposes  in  Spain  and 
Ru^ia  on  behalf  of  British  manutacturers.  They  contain  articles 
calculated  to  impress  readers  in  these  two  countries  with  the 
ability  of  our  electrical  manufacturers  to  cater  for  the  electrical 
requirements  of  Russian  and  Spanish-speaking  purchasers.  In 
addition  to  special  articles  on  such  subjects  as  railway  electrifica- 


tion and  textile  factory  installation  work  carried  out  by  British 
engineers,  there  are  numerous  illustrated  notices  of  machinery  and 
apparatus  manufactured  by  BE.A.M.A.  members.  We  hops  that 
the  circulation  of  literature  of  this  description  will  help  to 
strengthen  the  position  of  our  firms  abroad  at  the  present  im- 
portant stage  of  our  history. 

The   Position    in    Spain. — A    correspondent    in    Spain 

writes  : — The  shoi-tage  of  coal  is  causing  serious  trouble  to  many 
supply  companies.  For  the  past  month  the  "  Compania  Sevillaila 
de  Klectricidad."  of  Seville,  has  received  only  half  the  quantity 
necessary  for  the  normal  output,  and  many  factories  in  the 
district  were  shut  down  for  lack  of  motive  power.  Rioting  of  the 
unemployed  workmen  followed,  and  an  attack  was  made  on  the 
jmwer  house,  resulting  in  nothing  more  serious  than  broken 
winilows.  An  arrangement  has  now  been  come  to.  the  consumption 
of  energy  for  lighting  purposes  being  restricted  to  certain  houis. 
and  the  coal  thus  saved  is  being  used  for  the  day  power  load. 

In  order  to  prevent  shortage  of  current  in  the  mines  of  Murcia 
anil  in  other  industries  employing  thousands  of  workmen,  the 
"  Sociedad  Hidro-Electrica  de  Espana"  has  been  ordered  by  the 
Government  Commission  of  Supply  to  refuse  public  supply  between 
the  hours  of  mid-day  and  2  p.m.  at  its  steam-driven  power  houses 
in  the  provinces  of  Murcia,  Madrid.  Valencia,  and  .■\licaate.  For 
the  same  reason  the  tramway  services  m  JIadrid  and  '\'alencia  are 
to  be  .stopped  between  1  a.m.  and  C.  a.m. 

In  La  Union  (near  Cartagena)  the  merchants  have  sent  a  jijlilion 
to  the  supply  company  demanding  an  eflicient  supply  of  current 
within  two  days,  failing  which  they  will  shut  down  their  factories 
and  close  their  shops,  will  organise  a  procession  in  the  streets,  and 
will,  further,  refuse  to  pay  accounts  for  energy  supplied. 

Electrical     Resistivities    of    Iron     Alloys. — -^    recent 

article  by  Mr.  T.  S.  Fuller,  of  the  Research  Laboratory  of  the 
General  Electric  Co.  (U.S.A.).  in  the  Heiienil  Elect rir  J!erien\  con- 
tains some  interesting  data  on  the  above  subjtct.  obtained  from  an 
investigation  of  the  electrical  resistivities  of  a  series  of  iron  alloys. 
Most  of  these  were  melted  either  in  an  atmosphere  of  hydrogen  or 
in  a  vacuum  :  the  component  metals  used  were  Swedish  iron. 
Goldsmith  chromium  and  manganese,  nickel,  and  cobalt.  98-99  jier 
cent.  pure.  Portions  of  the  UiO  gramme  melts  were  swaged  and 
drawn  down  to  wire  of  01  in.  diameter,  and  all  the  alloys  mentioned 
are  sufficiently  ductile  for  wire  drawing.  The  samples  were 
annealed,  and  the  resistance  measured  at  room  temperature  by 
means  of  a  potentiometer  using  the  null  method. 

Alloys  can  be  divided  into  three  characteristic  groups  as  regards 
resistivity ;  in  the  first  (examples  being  tin-zinc,  tin-lead,  tin- 
cadmium.  iV;c.).  the  resistivity  can  lie  calcidated  directly  from  the 
components,  if  the  concentration  by  volume  is  known  ;  in  the 
second  group  (gold-silver,  copper-nickel,  iron-nickel.  i^c.\  the  alloy 
resistivity  is  much  greater  than  that  of  either  of  the  components. 
The  components  of  the  first  group  represent  a  mechanical  mixluie. 
in  the  second  group  they  are  in  solid  solution,  in  a  third  group 
they  are  present  in  a  semi-miscible  state,  that  is.  one  in  which  two 
series  of  solid  solutions  are  separated  by  a  gap  :  examples  of  this 
group  are  copper-silver,  copper  cobalt.  Jcc.  All  the  systems  con- 
sidered by  the  author  belong  to  the  second  group.  The- iron-nickel 
alloys  range  in  resistivity  from  the  values  for  iron  and  for  nickel 
up  to  a  maximum  of  Siili  microhms  per  cm.'' (Fe  fi(i  p.c.  Xi  34  pc). 
The  alloys  containing  large  amounts  of  iron  are  readily  oxidised, 
and  should  not  be  used  unprotected  at  temperatures  above 
4o0-.-,0ii°  C. 

The  iron-chromium  series  ptesents  only  a  small  difference  in 
resistivity  for  alloys  containing  10.  20  and  30  per  cent,  chromium  ; 
the  addition  of  10  per  cent.  Or  increases  the  resistivity  five-and-a- 
half  times,  and  gives  a  value  32  times  the  resistivity  of  copper. 
The  more  Cr  present  the  greater  the  resistance  to  oxidation  at 
high  temperatures  :  alloys  containing  20  per  cent,  or  more  of  Cr 
may  be  safely  used  up  to  800"^  C.  Alloys  containing  80  p.c.  Fe  and 
20  p.c.  Cr,  and  78  p.c.  Fe  and  22  p.c.  Cr.  have  a  resistivity  of  GO 
microhms  per  em\ 

The  addition  of  about  30  per  cent,  of  cobalt  to  iron  about  doubles 
the  resistivity  .  like  the  iron-nickel  -series,  the  iron-cobalt  alloys 
are  readily  oxidised  at  high  temperatures,  and  should  not  be  used 
above  400-500°  C. 

Data  of  the  iron  nickel-chromium  system  shows  resistivities 
ranging  from  11 '8  to  12  microhms  per  cm.''  for  nickel  and  iron 
individually,  to  113  microhms  per  cm.'  (Pe  20  p.c,  Ni  55  p.c.  Cr 
2.''>  p.c,  or  Fe  10  p.c.  Xi  53  p.c,  Cr..  37  p.c),  this  figure  being  liti 
times  the  resistivity  of  copper. 

The  only  alloys  of  this  group  which  are  not  highly  resistant  to 
high  temperature  oxidation  are  those  containing  large  amounts  of 
Fe  and  less  than- 20  per  cent,  of  Cr.  All  others  resist  oxidation  to 
a  high  degree.  Those  alloys  containing  large  amounte  of  Ni  and 
20  per  cent,  or  more  of  Cr  are  the  most  resistant  to  o^dation,  and 
may  be  used  at  temperatures  up  to  1.000°  C.  Alloys  containing  up 
to  and  including  37  per  cent.  Cr  were  made  :  this  is  the  limit  of 
forgeability.  The  iron-nickel-manganese  alloys  have  resistivities 
up  to  103  microhms  per  cm.'  (Fe  55  p.c.  Ni  3ti  p.c.  Mn  9  p.c,  or 
Fe  53  p.c.  Ni  36  p.c.  Mn  1 1  p.c).  These  alloys  are  readily  oxidised 
at  high  temperatures,  and  should  not  be  used  above  red  heat. 

What  has  been  said  of  the  iron-nickel-chromium  system  applies 
equally  well  to  the  iron-nickel-chromium-manganese  alloys.  Those 
having  a  lugh  nickel  and  chromium  content  are  resistant  to  oxida- 
tion at  high  temperatures,  and  may  he  safely  used  up  to  1,000°  C. 
Resistivities  of  111  microhms  per  cm.'  are  obtained  with  Fe  42  pc. 
Ni  39  p.c,  Cr  16  p.c.  Mn.  3  p.c,  or  Fe  34  p.c,  Ni  50  p.c,  Cr  10  p.c, 
Mn  (i  p.c. 

Six  tables,  showing  the  resistivity  of  alloys  of  varying  com- 
position, are  included  in  the  article. 
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An  Investigation  of  Air  Pumps.— The  important  depar- 
ture by  the  Xorth-East  Coast  Institution  of  Engineers  and  Ship- 
builders in  appointwig'  a  Committee  of  expert  eng-ineers  to  test 
apparatus  offered  by  manufacturers  and  accepted  by  the  Council 
has  resulted  in  a  very  comprehensive  report  on  the  working  of  air 
pumps,  such  as  are  used  in  connection  with  the  condenser  plant  of 
steam  engines.  The  manufacturers  in  this  case  were  Messrs. 
Richardsons.  Westgai-th  i:  Co.,  Ltd.,  and  the  tests  were  carried  out 
at  their  Hartlepool  works. 

The  investigations  undertaken  by  the  Institution  will  include 
air  pumps  of  the  reciprocating  type  and  of  the  rotary  and  jet  tyjies. 
The  present  report  deals  with  tests  made  on  pumps  of  the  recipro- 
cating type  only,  and  the  point  of  chief  technical  interest  is  the 
fact  that  the  tests  have  demonstrated  that  remarkable  influence  iu 
the  withdrawal  of  air  from  a  condenser  is  possessed  by  a  steam  jet, 
or  a  series  of  jets,  when  used  in  combination  with  such  pumps. 

The  original  conception  of  combining  a  steam  jet  with  an  air 
pump  was  due  to  Mr.  James  Atkinson,  of  London,  who  in  1886 
proposed  it  in  connection  with  the  cooling  of  liquids  under  high 
vacuum.  In  1902  it  was  developed  by  Sir  Charles  Parsons  in  his 
vacuum  augmentor  for  use  with  steam  engine  condensers,  and  at 
later  dates  it  has  been  farther  considerably  improved  by  Mr.  D.  B. 
Morison,  of  Hartlepool.  These  improvements,  known  as  the 
Kinetic  system,  are  dealt  with  in  the  report,  together  with  the 
"  wet  ajid  dry  "  and  other  systems  now  in  general  use. 

The  report  demonstrates  beyond  question  that  no  mechanical 
contrivance  is  so  simple  and  so  efficient  as  a  steam  jet  for  com- 
pressing a  large  volume  of  highly  attenuated  air  through  a  small 
degree  of  compression,  and.  as  is  already  well  known  to  engineers,  a 
reciprocating  air  pump  is  a  very  efficient  means  for  discharging  mode- 
rate volumes  under  a  high  degree  of  compression.  Consequently,  the 
correct  solution  of  the  problem  of  air  discharge  from  a  condenser 
is  to  withdraw  a  large  volume  of  aerated  vapour  by  means  of  one 
or  more  steam  jets,  and  compress  it  through  the  range  of  com- 
pression in  which  the  steam  jet  works  with  very  high  economy, 
and  then  pass  it  on  at  such  an  absolute  pressure  that  an  air  pump 
or  other  device  can  discharge  it  to  the  atmosphere  also  with  very 
high  economy. 

The  report  shows  that  for  a  given  duty  the  employment  of  a 
steam  jet  on  the  Kinetic  system  will  allow  the  speed  of  a  given 
pump  to  be  reduced  from  60  strokes  per  minute  to  20.  and  the  con- 
sumption of  steam  to  be  reduced  by  one-third,  the  pump  me- 
chanism remaining  exactly  as  at  present.  Alternatively  and 
obviously,  an  independently  driven  pump  may  be  made  smaller  for 
a  given  duty. 

Restricting  Shop  Lighting. — The  first  order  has  just 
been  issued  under  the  new  Defence  of  the  Realm  Regulation  which 
empowers  the  Minister  of  Munitions  to  restrict  the  use  of  any  form 
of  artificial  light.  On  the  ground  that  "  it  has  become  necessary 
for  the  maintenance  of  the  supply  of  power  for  the  production, 
repair,  and  transport  of  war  material  and  for  other  work  necessary 
for  the  successful  prosecution  of  the  war  to  restrict  the  use  of 
lights  for  certain  purposes  in  the  area."  Mr.  Churchill  has  decided 
that  in  the  County  Borough  of  Derby  no  light  shall  be  used  in  any 
shop  front  on  any  week  day.  other  than  Saturday,  after  3.30  p.m. 
or  during  any  period  of  abnormal  darkness  occurring  at  an  earlier 
hour.  The  prohibition  does  not  extend  to  any  light  approved  by 
the  chief  officer  of  police  as  necessary  for  the  serving  of  customers 
inside  a  shop,  or  to  any  light  used  solely  for  illuminating  a  small 
sign  in  a  shop  front  to  indicate  to  persons  outside  that  the  shop  is 
open  for  the  serving  of  customers. — Da'dij  TeJeijraph. 

Electrical   Workers'    Bonus. — Toward   the  end  of   hist 

week  it  was  noi.sed  abroad  In  London  that  a  strike  of  electrical 
workers  in  the  metropolis  was  imminent.  It  appears  from  the 
newspaper  Press  reports  that  the  Electrical  Trades  Union  held  a 
meeting  in  Lon-lon  on  Thursday,  January  3rd.  at  which  expression 
was  given  to  tlit'  feelings  of  discontent  that  existed  because  their 
members  had  not  receivetl  the  12i  per  cent,  war  bonus  that  had 
been  granted  to  the  great  majority  of  workers  in  the  controlled 
establishments  several  months  ago.  There  were  threats  of  a  strike 
unless  the  advance  were  conceded  by  the  Ministry  of  Munition?. 
In  the  course  of  Saturday  Sir  George  .4skwith  got  into  touch  with 
the  Union,  and  proposed  that  the  men  should  remain  at  work  on 
the  understanding  that  there  should  lie  a  conference  on  the  matter 
on  Monday.  The  trouble  involved  electrical  workers  in  power 
stations  and  newspaper  and  other  offices,  as  well  as  controlled 
establishments.  The  conference  duly  took  place  on  Monday 
In  an  interview  which  a  Dail ij  Mail  representative  had  with 
Mr.  \V.  J.  Webb,  the  District  Secretary  of  the  Union,  that 
gentleman  remarked: — "This  12i  per  cent,  bonus  has  cause<I 
niore  trouble  in  the  Laboiu-  world  than  anything  else.  It  has 
been  granted  to  many  of  the  lea.st  indispensable  workers  in 
other  trades,  and  refused  to  highly  skilled  electrical  workers. 
Labourers  and  men  who  sweep  floors  are  getting  more  money  than 
some  of  our  skilled  mechanics."  According  to  a  similar  interview 
in  the  Jimrf,  the  difficulty  arose  through  references  to  several 
Committees  and  the  apparent  lack  of  finality.  As  an  instance  of 
the  peculiarity  of  the  advanced  wages,  reference  was  made  to  one 
department  where  a  skilled  man  was  receiving  Is.  -IIA.  per  hour, 
while  a  labourer  was  paid  Is.  3d.  per  hour  and  a  bonus  I  The 
right  to  the  Vl\  jjer  cent,  advance  was  claimed  in  accordance  with 
the  Government  order  of  October  last  affecting  wages  in  the 
entfineering  and  foundry  trades. 
^  The  conference  on  ilonday  is  stated  to  have  lasted  eiglit  hours. 
Sn-  George  Askwith,  as  Chief  Industrial  Commissioner,  met  repre- 
-entatives  of  the  employers  and  of  the  Union.  According  to  the 
T'  •ties,  the  conference  lasted  so  long  owing  to  the  reluctance  of 
iome.of  the  employers  to  agree  to  inake.th©  payment  of  the  bonus 


retrospective.  In  the  end  the  advance  was  agreed  to,  and  it  takes 
effect  as  from  October  13th  last.  We  are  indebted  to  the  Time' 
for  the  following  report  of  the  terms  of  the  award  : — 

"  All  plain  time-working  e;nployes  in  generating  stations,  sub- 
stations, and  on  mains  directly  concerned  in  the  generation  and 
distribution  of  electrical  energy,  including  the  technical  staff,  and. 
in  the  case  of  electrical  contractors,  employes  engaged  on  muni- 
tions work,  including  the  technical  staff,  shall  receive  a  bonus  as 
follows  : — 

"  1.  All  workers  who  have  received  not  more  than  20s.  war 
advance,  the  equivalent  of  12'.  per  cent,  on  earnings  :  any  advance 
given  by  a  pending  decision  of  the  Committee  on  Production,  or 
any  advance  given  by  agreement  or  otherwise,  equivalent  to  the 
advance  of  .5s.  granted  by  the  Committee  on  Production  to  certain 
trades  from  the  first  full  jiay  day  in  December,  to  be  added  as  a 
war  advance  to  the  advance  already  given,  and  to  count  as  part  of 
the  earnings  from  the  date  of  such  advance.  "■ 

"  2.  All  workers  who  have  received  over  20s.  war  advance 
sufficient  to  produce  the  equivalent  of  the  20s.  plus  125  per  cent, 
on  earnings,  that  is  to  say.  any  excess  in  war  advances  over  20s., 
shall  merge  in  the  12.J  per  cent,  on  earnings. 

''  3.  Workmen  who  have  received  the  equivalent  of  20s.  war 
advance  plus  121  per  cent,  on  earnings,  or  more,  are  not  affected 
by  this  settlement.  In  calculating  whether  2O3.  has  been  received 
it  shall  be  taken  as  20s.  for  the  normal  week  as  recognised  in  the 
district. 

"  i.  Basis  rates  of  wages  and  conditions  of  labour  shaU  remain 
as  at  present  until  the  withdrawal  of  war  wages  and  war  bonuses. 
This  clause  is  without  prejudice  to  pending  negotiations,  if  any. 
which  may  have  commenced. 

"  5.  This  decision  shall  take  effect  as  from  the  beginning  of  the 
first  full  pay  the  next  after  October  13th.  1917." 

The  result  was  announced  on  Jlonday  night  to  a  crowded  meeting 
of  members  which  was  waiting  for  the  news  at  the  Holbom  Town 
Hall. 

Leeds  Telephone  Service. — The  transition  of  the  Leed.s 

telephone  service  to  the  automatic  system,  the  preliminary  arrange- 
ments for  which  have  been  in  progress  for  several  mouths  past, 
wUl  be  accomplished  in  a  few  weeks'  time.  The  actual  change 
will  be  made  almost  instantaneously,  without  any  delay  or  suspen- 
sion of  the  service.  Mr.  T.  B.  Johnson,  the  superintending  engineer, 
announces  that  due  notice  wQl  be  given  to  subscribers  as  to  the 
exact  moment  of  the  changing  over.  In  a  minute's  time  the  old 
order  will  be  disconnected,  and  every  line  in  Central  Leeds  wiU  be 
immediately  connected  to  the  new  system.  All  numbers  will  be 
changed  to  bring  them  to  afigure  exceeding  10000 — 2873.  for  instance. 
becoming  12873.  This  alteration  is  to  ensure  that  the  initial 
figure  will  always  signify  the  same  thing,  and  so  set  the  automatic 
machinery  in  running  order.  In  the  case  of  a  subs?riber  having 
several  instruments,  where  all  but  one  are  engaged,  the  automatic 
call  will  come  to  the  disengaged  instrument.  So  far.  Leeds  is  the 
largest  telephone  exchange  in  the  world  to  be  converted  to  the 
automatic  system,  the  experiments  already  carried  out  in  London. 
Portsmouth.  Accrington.  Epsom,  and  Hereford  all  being  on  a 
smaller  scale.  The  automatic  exchange  at  Chicago,  which  is 
larger  than  any  in  this  country,  was  built  directly  for  the  system 
without  transfer. 

Supplies  of   Gas  Colce  in   the   Metropolitan   Area. — 

Owing  to  the  presence  of  large  stocks  of  gas  coke  at  London  gas 
works,  the  Controller  of  Coal  Mines  has  agreed  that  any  consumer 
who  has  already  put  in  some  form  of  requisition  for  coal  or  coke 
under  the  Household  Coal  Distribution  Order.  1917.  may  purchase 
in  addition,  either  directly  or  through  his  coal  merchant,  a  supply 
of  coke  not  exceeding  .5  tons,  provided  that  arrangements  can  Iw 
made  for  delivery  before  February  1st  next.  This  supply  of  coke 
is  additional  to  any  quantity  included  in  the  allowance  under  the 
requisition,  and  must  be  gas  coke  manufactured  within  the  Metro- 
politan coal  ares. 

Appointments  Vacant. — Charge  engineer  for  Booth; 
Corporation  (^  150  -I-  war  bonus  £31  4s.):  temporary  engineer-in- 
charge  (£3)  for'  the  Bermondsey  B.C.  Electricity  Department  : 
assistant  engineer,  or  fitter-driver,  for  the  Sale  U.D.C.  Electriciiy 
Works  ;  charge  engineer  for  the  Wakefield  Corporation  Electriciiy 
Department  (49s.  lid.) :  junior  shift  engineer  for  Birminghiim 
Corporation  (1:130  +  extras):  test  room  superintendent  for  the 
Halifax  Borough  Electricity  Dejiartment.  See  our  advertisement 
pages  to-day. 


OUR    PERSONAL    COLUMN. 

The  Editors  inrite  electrical  emjineers,  tr/iether  cimnected  with  the 
teehiii<;al  or  the  conimercial  side  of  the  profession  and  inditslr;/. 
also  electric  tramway  anil  raUtvaij  ofiicials,  to  keep  readers  of  Ike 
Electrical  Review  postedlK  to  tlieir  movements. 


Central  Station  and  Tramway  Officials.— Mr.  J.  B.^rcko; 
Hudson,  deputy  borough  electrical  engineer,  Bootle.  was  p.i 
sented  with  a  solid  silver  tea  sei"vice  and  framed  photogriiii 
of  the  staff  on  leaving  to  take  up  the  position  of  boroti.: 
electrical  engineer  and  manager  at  Leigh.  The  presentat.'.i 
was  made  by  Mr.  T.  Dawson  Clothier,  the  borough  electrii ; 
engineer. 

Mr,  J.  A.  Vict,  shift  engineer  at  the  Manchester  Corpor' 
tion's  city  electrical  stations,  has  been  appointed  shift  engin'i 
at  Stuart  Street  station  at  £240  per  annum.  • 
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Bedford  T.C.  has  appointed  Mr    AH.  B^-^^^'j;'   ^^^f  *°^'^- 
on  Trent    as  mains  superintendent,  out  ol  20  applicants. 

St  Helen".  TC.  has  advanced  the  salaiT  of  the  electrical 
endn":  Sir  KM.  Hollingsworth,  from  £3oO  to  fo7o  a 
jX"i'from  November  1st  last  with  a  ("rther  advance  ot 
±••25  from  November  1st  next;  and  that  of  Ml.  H.  C.  ^JU-^^N 
commercial  assistant  at  the  electncity  works,  from  ^150  to 
i'17.T  a  vear.  from  April  1st  next.  , 

The  Mauche.ster  Citv  Council  had  before  it  on  >\ed- 
neidav  last  week  a  resolution  of  the  Tramways  Committee 
sanctioning  he  transfer  of  Mr.  J.  M.  McElroV,  the.  general 
manager  ol-  the  tramways  department,  from  the  Admiralt>  to 
he  B'c^rd  of  Trade,  so  as  to  enable  him  to  ,^<'S-,'^ ''",  .l^-o,*;"  " 
uittoe  of  tramwav  experts  recently  appointed  b>  the  Bodu  , 
ad  that  the  lequest  of  the  Adu.iialty  that  the>  may  be  pei- 
mtted  occasion. llv  to  utilise  Mr.  McElroy's  .sc.rvice.s  tor 
IS  ^^wk  in  connection  with  the  4<"P^»tT°V".^'y^'i''M. 
h^  been  serving  be  acceded  to,  it  being  understood  that  Mr 
McEl™ V  wU  attend  in  Manchester  to  all  matters  of  special 
importance  arising  in  connection  with  the  work  of  the  Tram- 

wavs  Ck)mmittee.  .  •   »      i     t  *    ^u„  Qt..ivhriili>e 

Mr  C    H   Davies.  station  sui>ermteudent  to  the  btal\)iiat,t, 

Hvde     Mossley    and   Dukinfield    Elec^tricity   Board,    who    re- 

ceiitlv    received    an   appointment    under    the  Adiiiiialt>     \\ds 

presented  with  a   silver  tea  senice  by  the  electrical  s  aft  oi 

the "ffl  before  finally  relinquishing  his  duties  at  Stalybndge 

^''Thr^^.rk  E  C.  reports  that  the  engineers  at  the  generating 
station  have  applied  for  an  increase  of  wages,  and  recom- 
mends that  thev-  be  granted  £50  each  ptn-  annum,  in  addition 
to  war  wages  aftd  bonus.  The  Committee  explains  that  the 
claims  of  the  Anny  for  young  men,  and  the  enormous  amount 
o  mudtions  work,  have  made  the  demand  for  trained  engi- 
neers so  great  that  they  are  able  to  command  considerably 
higher  salaries  than  has  hitherto  been  the  case.  The  Com- 
mittee Imports:-"  Since  the  last  meeting  ot  the  Commi  ee 
one  of  the  engineers  has  resigned,  and  should  the  Committee 
be  unable  to  retain  an  adequate  and  comi>eteut  qualified  statl 
the  undertaking  would  cease  to  be  in  a  position  to  s^upply 
electricity.  Apart  from  the  laws  ot  supply  and  demand,  t lie 
Committee  feels  that  the  charge  engineers  have  specially 
responsible  work  at  times  like  the.^e,  when  air-raid  warnings 
have  to  be  dealt  with,  and  sup<'rvisiqn  has  to  be  i-ar^'lul'V 
canied  out,  and  thev  think  the  Council  will  realise  that  the 
alternative  to  meeting  the  request  of  these  ofhcers  for  an  in- 
crease of  salary  must  undoubtedly  be  avoided. 

On  his  resignation  from  the  electrical  staft  of  the  Dublm 
I'nited  Tramwavs  Co.  (Ringsend  l>ower  station),  Mr.  J.  1  . 
Walsh    has   been   presented  by   his   colleagues   with  a   golrt 

Mr  \V  M.  M11.E.S.  analvtical  chemist  to  the  Sheffield  electric 
supply  department,  has  been  i>ermitted  to  undertake  analyses 
of  coal  samples  for  the  Coal  Control  Department,  which  w^ll 
pay  him  an  honorarium  at  the  rate  of  £oO  per  annum. 

General.— The  directors  of  the  North  British  &  Mercantile 
Insurance  Co.  have  i-ppointed  Mr.  John  E.  Bell,  A.I.E.E., 
who  received  his  early  training  at  Newcastle  Branch,  and 
for  some  time  past  has  been  employed  at  the  company  s 
Edinburgh  office  as  electrical  inspector  and  surveyor,  to  be 
second  officer  at  the  company's  Newcastle  branch,  with  the 
title  of  "  sub-manager."  . 

The  Lnndon  Gazrite  contains  the  following  announcement  : 
— ■■  Royal  Engineers,  T.F.,  Second-Lieutenant  to  be  Lieu- 
tenant,' H.  NiMMO.  Deeeml>er  '21st,  1917."  Lieutenant  Nimmo 
before  joining  the  Armv  was  ofticiating  head  of  the  electrical 
branch  of  the  Burma  Public  Works  Department.  Previously 
he  was  with  the  Rangoon  Electric  Tramways  &  Supply  Co., 
Ltd..   and   the  Irrawaddv  Flotilla   Co..  Ltd..  of  Rantroon. 

Mr.  L.  Fhavne  Boyf.s,  for  some  time  chief  outside  repre- 
fentative  for  Scotland  for  the  General  Electric  Co.,  Ltd.,  and 
well  known  in  Clvde  shipbuilding  circles,  subsequently  repre- 
senting the  British  General  Electric  Co..  Ltd..  of  Australasia, 
in  Adelaide,  South  .\u.stralia.  Is  now  Investigator  and  ."^s-sistant 
to  Advisers,  Priority  Permits  Branch,  New  Zealand  Muni- 
tions Department,  Wellington. 

The  marriage  took  nlaee  at  Melmerly  Parish  Church,  on  De- 
cember •29th.  of  Mr.  Robert  John  Halliburton  Beaty, 
.\.M.I.E.E..   and  Miss   Edith   Westmorland. 

Mr.  .\rthur  Willmott.  A.M.I.E.E..  has  resigned  his  posi- 
tion (after  11  years)  as  works  manager  of  the  Electric  and 
Ordnance  Accessories  Co.,  I-td.  (Vickers.  Ltd.),  Birmingham, 
and  i.s  taking  up  the  post  of  General  manager  with  Messrs.  k. 
A.  Lyon   A;   Wrench.  Ltd..   Victoria  Road.  Wille-sden. 

War  Honours.— We  congratulate  the  following  upon  the 
recognition  that  has  been  accQ»ded  to  them  in  the  War 
Honours  List,  published  on  TuesBay  last,  for  their  services 
rendered  in  connection  with  the  war  :  — 

Order     of     ilic     Uritish     Empire.       Knight    Commanders 
(K.B.E.):- 

A    J.    I)..riii:in.    r.sq..   i  h;iiriii.ui.    DoriiLin.    LoiiK  &   Ci...   I.I.I. 

I.i.ut.-C'i.l,  Hcnr;  Fo«lrr.  rlii.l  nn-cli;inica1  cnciivr,  MiJlaiiJ  K.iilwiiv,  und 
-.•.riiltrn.l.-nl    ..(    iho    Roval    Aircraft    Factorv.    Farnboiougll. 

limes    MrKerhnie.    Esq!,    manacing  director    cl    Viikers.    Ltd..   Barrow. 

1  ol.    A.   M    J.    Oeilvie,   C.B..   R.E..  Second   Swrn.ir,    ,„   the  I'ost   Office. 

r.  r..    r.    Prcston.    Es"..  (hiirtnan.   J.    Stone   i  to  .   Ltd. 

1:.    I.    Si'wirl.    E^q  .    Public    Trustee. 

P.   K     Stothert.    Esq..   West  of    EngUnd    Muniiiors   r>oard. 

W.  Rr^-ati  Thcmso".  Eso  .  Director  o{  Auxiliarv  Ships'  Engines,  Con. 
troller't  Di'p.'.rtment,    .Admiralty, 


Commanders  (C.B.E.)  :  — 

K.    W.   Allen,  Esq.   (W.  H.   Allen.   Son  &  Co..   Bedtord).  „,:,..,„ 

Maiur   C.   J.    B.  Cooke,   chief  mc-chan.cal   engineer,  L.  &    ^'O      '^nl     '^' 
\     •■     Hadlev     Esu      Assistant   Controller  ol    Inspection  of    Munitions. 
T     r'    Mirsden    Esq      rjlanaging   director,   Flatt   Bros.  &   Co..   Oldham. 
H     F     I  '   Maunsell?  Esq.,  mechanical    engineer,    S.  E.   &   Chatham   Ra'lw^);- 
T.-   WorThing'on.  M..  la^e  Chief  of   the  Uoard  of   Trade  Commercial  IntelU- 
gcnce   Department. 

Officers  (O.B.E.)  :—  __      ,    , 

\     F     B.rriman.    Esq.,    cliief  engineer,    Daimler   Co.,    Ltd.  ,,.   .  .  , 

IJ.    A.    B.  Jmn«,    Esq  .    late    HeSd   of    the   Aluminium    Vcl.on.    Ministry    ol 

^'■y^a'constable.    Esq..    Superintending    Electrical    Engineers^    Department. 

■^''""'^'j'.'' iilenny,   Esq.,    Cliiet    StafI  Officer,   Commercial   Intelligence    Depar". 

.      uou.Jrsjll.   lisq..  superintending    Engineer.   G.P.O. 
'    \    HarKer     Esq     OJ.Sc.,  F.R.b.,   Munitions    Inventions   Department. 
\V.    E     irelandrtisq.    late    Chief    Engineer.    Metropolitan    Munitions    Com- 

"'p.'Matthey,  Esq.,  managing  ^'\!^'<>'-i'>*'r'°\^lt'^%%^°-  Admiralty 
1  McC^Hery  Esq.,  Superintending  fcleetrical  Enginee-r  s  Dept.,  Admiralty, 
{y    McCleiland,   Esq.,    tl.-ctrical   Engineering  Assistant    to  Director   of    DocK- 

•  ^i^'M^a^;?;^E:q.f1:;'  m!I^;s.  .Babc«:k  &   ^Vi^ox,    Ltxf. 

F     ijobinson     Esq..   manager,  Vickers,  Ltd.,   Sheffield.  ,  „.      . 

F;   E    Smith',    Esq.,  SuperTntendent,   Electrical  DepartnrK-nt,  National  PhysLS 

'"j'^Tav'lJr,   Esq.,   manager,    Mather   &    Platt,  Ltd. 

H     Walker,    Esq..   Clark,   Chapman   S:    Co.,    Ltd.  „       .  ^    ^, 

"■    "  Carnegie,   Esq.,  Commander  ot  Cable  Steamer  Pdlrict    Slc:.r.,l. 

The  list  also  contains  a  lengthy  section  of  Membeis 
(M.B.B.). 

Roll  ol  Honour.— The  Grimsby  Town  Council  has  congratu- 
lated Lieut. -Col.  Vionolks,  the  borough  electncal  engineer, 
on  his  recent  promotion,  and  Sergeant  Nuttall,  an  employe 
of  the  electric  lighting  station,    uiion   wmning  the   D.O.M 

Gunner  C.  Nelson,  R.F.A.,  who  has  died  from  wounds, 
enlisted  when  la  years  of  age,  and  when  employed  as  an 
electrician  at  Blackpool  Tower.  t„.,..w. 

Private  H  V.  Atkinson,  Lancashire  lusdiers,  lormcrly 
an  employe  at  Burnley  tram  shed,  was  killed  in  action  on 
Decemoer  •25th.  the  day  before  he  should  have  had  the 
nlihon  of  the  Militarv  Medal  pinned  on  his  breast. 

Private  ,T.  M.kintosh,  of  the  Border  Regunent,  who  has 
been  killed  in  action,  was  an  apprentice  with  the  British 
\Ve.stinghou.se  Co..   Ltd.,  Trafford  Park.  ,  .      ^     ■ 

Captain  F.  B.  F.  Hargreaves,  South  Lancashire  Regiment, 
recently  reported  missing,  is  a  prisoner  of  war  in  Germany, 
and  sutlcring  from  slight  wounds.  He  was  the  chief  account- 
ant to  the  Blackpool  &  Fleetwood  Tramroad  Co.,  Ltd 

Private  L  Holland,  Grenadier  Guards,  who  has  fallen  in 
action,  enlisted  whilst  with  Messrs.  Bullers,  Ltd.,  electrical 
china  manufacturers,  ot   Hanley.   .   ,     ^     ,        _  ,  ,   „ 

Cable  OiJerator  S.  A.  Bremner,  ot  the  Eastern  Telegraph  Co., 
1  td  has  died  from  consumption  contracted  whilst  on  service. 
Captain  P.  H.  Di  Marco,  A.M.I.E.E..  B.E.,  formerly  gene- 
ral manager  of  the  Barnsley  &  Di.strict  Electric  Traction  Co.. 
has  lelinquished  his  commission  on  account  of  wounds  and 
ill-health  and  is  granted  the  honorary  rank  of  Captain.  On 
leaving  Barnsley.  he  joined  the  headquarters  staff  of  the 
British   Electrical  Federation  of  London.  . 

Private  L.  J.  Carter,  Essex  Regiment,  formerly  with  the 
Marconi  Wireless  Telegraph  Co.,  Ltd.,  has,  on  account  of 
wounds,  had  his  right  leg  amputated.  He  is  in  hospital  at 
Port  Said.  ,■  .   j    t  tu 

Sergeant  A.  W.  HuGHES,  R.E.,  who  enhsted  from  th. 
Ru<'bv  workers  of  the  B.T.H.  Co.,  has  been  mentioned  in 
dispatches  bv  Sir  Douglas  Haig.  and  has  been  given  a  card 
of  recognition  from  the  General  Commanding  the  Division  for 
distinguished  conduct  in  the  field.  . 

Private  .1.  H.  Brooks.  South  Lancashire  Regiment,  tor- 
merlv  on  the  staft'  at  the  electric  sub-station  on  the  Holcombe 
Branch  Railway,  Ramsbottom,  has  died  in  hospital  at  Oswes- 
trv   from   pneumonia.  .     r  ^i 

Private  T.  Gibson,  late  of  the  telegraph  department  of  the 
Glasgow  A-  South-Westem  Railway  Co.,  has  fallen  in  action 
in  France.  t,  t^     T^     j 

Captain  (Temp.  Major)  Harrv  Richardson,  K.E.,  Dundee, 
has  been  awarded  the  Military  Cross.  The  Major  is  the 
general  manager  and  engineer  of  the  Dundee  Corporation 
electricitv  department,  and  has  been  at  the  Front  for  two 
and  a  half  years.  He  has  been  previously  mentioned  in  dis- 
patches fordi.stinguished  senice  at  the  Front. 

Sapper  R.  F.  I'nsworth,  R.E..  who  has  died  in  Salonika, 
from  dysentery,  aged  19  years,  'uas  employed  at  the  works 
of   the  Corlett'  Electrical  Engineering  Co..  Ltd..    Wigan. 

Private  R.  C.  Cranston.  Lancashire  Fusdiers,  killed  m 
action  on  Christmas  Dav.  was  formerly  employed  in  the  offices 
of  the  British  Westinghouse  Co..  Ltd..  Trafford  Park. 

Sergeant  J.  Cresswell,  Lancashire  Fusiliers,  who  has  been 
killed  in  action,  after  being  three  times  wonnded,  was  an 
electrician   with  the  Midland  Railway  Co. 

The  Milit;)i-\-  Medal  has  been  awarded  to  Lance-Corporal  G. 
Preciocs,  West  Yorks.  Regiment,  who  was  with  the  Bradford 
Corporation  tramways  department.  ,     .      ,  , 

Private  R.  Hills,  Umdon. Regiment,  formorly  m  the  general 
..die.'  of  the  India-Rubber  Co..  Sihcrtown.  has  been  killed 
in  action  in  France.  Corporal  \\'.  Brown.  R.F.A..  has  been 
eeverelv  wounded,  Lance-Corporal  G.  Peters.  Royal  Fusiliers 
and  Rifleman  W.  Ovens.  KE.R.,  have  each  been  wonnded 
a  second  time.  AH  were  in  tbe  proofing  department  at  SJver- 
toivn. 
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NEW     COMPANIES     REGISTERED. 


AmaliSamated  Tanneries,  Ltd.  (149,2(8).— Private  com- 
pany. Registered  January  1st.  Capital,  £3,b00  in  3,000  6  per  cent.  pref. 
shares  of  £1  i-ach,  and  20,000  shares  of  Is.  (id.  each.  To  ta]<e  over  the 
business  carried  on  by  the  British  Electric  Tanning  Syndicate,  Ltd.,  at  Lang- 
port,  Somerset,  and  to  carry  on  the  business  of  tanners,  dealers  in  hides  and 
tanning  materials,  &c.  The  subscribers  (each  with  one  share)  are  :— S.  L. 
livaiis.  The  Tannerv,  Langport,  tanner;  J.  Brown,  Huish  lipiscopi,  Lang- 
porl,  tanner.  The  first  directors  arc  :— S.  L.  Evans  and  J.  Brown.  Regis- 
tered  office  :   The  T.mnerv.   Huish,   near    Langport,    Somerset. 

Zwicky  Patents  Syndicate  (1917),  Ltd.  (149,248).— Pri- 
vate company.  Registered  December  38lh.  Capital,  £1,000  in  £1  shares,  'lo 
adopt  an  agresment  with  a  syndicate  of  similar  name  (in  liquidation)  to 
acquire  patents,  to  manufacture  and  deal  in  articles  capable  of  being  used 
in  connection  with  electricity,  heat,  water,  gas,  ventilation,  sanitation,  con- 
struction, and  otherwise,  &c.  The  subscribers  (each  with  one  share)  are  : — 
W.  H.  Cole,  .50,  Brownswood  Road,  N.  4,  solicitor's  clerk;  G.  Kingsley, 
Winchester  House,  E.C.  2,  merrhanr.  The  first  directors  are  to  be  appointed 
bv  the  subscribers.  Solicitors  :  Richardson,  Sowerbv,  Holden  &  Co.,  5,  John 
Street,    Bedford   Row,   W.C. 


OFFICIAL    RETURNS    OF   ELECTRICAL 
COMPANIES. 


Hong=Kong  Tramway  Co..  Ltd. — Salisfactioiii  to  tht  ex- 
tent of  FsOO  on  June  35lh,  1917,  of  Irusl  dee^  dated  July  1st,  1903,  securing 
£195,000. 

Jarrow  &  District  Electric  Traction  Co.,  Ltd. — Satisfac- 
tion to  the  e.\tent  of  £IU,«00  between  October  1st,  1913,  and  December  12th, 
1917,    of    debentures    d.ited   August  3rd,   1910,   securing    £15,000. 

Nairobi  Electric  Power  &  Ligliting  Co.,  Ltd. — Satisfac- 
tion to  the  exlenl  of  £4,000  on  Decembor  31st,  1917,  of  debentures  dated 
1913-15,  securing  £20.000. 

Insulated  Cap  &  Rivet  Co.,  Ltd. — Debenture  dated  De- 
cember 21st,  1917,  to  secure  £3,000  ehargcd  on  the  company's  interest  in  cer- 
tain premises  at  Junction  Kuad,  Highgale,  and  its  geiK-ral  assetii.  Holders  : 
Rolls-RoNce,   Ltd. 

Bogota  Telephone   Co.,    Ltd.   (69,059).— Capital,   .^645, 000 

ill  20,000  pref.  and  2.3.0OU  del.  shares  of  £1  each.  Return  dated  November 
2!ltli..  1917.  20,000  pref.  and  18,607  def.  shares  taken  up;  £29,607  paid  on 
11,000  pref.  and  18,607  del.;  £9,000  considered  as  paid  on  9,000  pref.  Murt- 
g.iges  and  charges  :    Nil. 

Cambridge    Scientific   Instrument  Co.,    Ltd. — Cliari<o   on 

the  comp.iMv's  un.l.Ttaking  and  ass.  Is  (sulijeet  lu  £12,000  deb-nturei  aullio- 
lised),  d;.lcJ  Decembor  17tli,  1917,  to  secure  .ill  sums  owing  to  H.  Darwin 
in  respect  of  his  guarantee  of  the  conipaiu's  banking  account  for  an  amount 
not  exceeding  £10,000. 

City  of  Oxford  Electric  Tramways,  Ltd. — Satisfaction  to 

rhe  extent  of  £1,100  between  Febru.irv  22nd  and  December  13th,  1917,  of 
charge   dated    February    20th,    191i.    securing    £46,000. 

Rhondda  Tramways  Co.,  Ltd. — Satisfaction  to  tlie  extent 

of  £4,300  on  December   14th,   1917,  of  charges  dated  1911-15,  securing  £250,000. 

Bogota   Telephone  Co.,    Ltd.    (69,059).— Capital.  .£45,000 

in  20,000  pref.  and  25,000  def.  shares  of  £1  each.  lielurn  dated  November 
29th,  1917.  20,000  pref.  and  18,607  def.  shares  taken  up.  £29,607  paid  on 
11,000  pref.   and  18,607  def.;  £9,000  considered   as   paid  on   the   remaining   pref. 


Mori 


ages 


and   cha 


Nil. 


Brecl(nell,    Munro   &   Rogers,    Ltd.— Capital,   J20,000  in 

2.000  pref.  shares  of  £5  each  and  20.000  ord.  shares  of  10s.  each.  Return 
dated  November  19th,  1917.  1.058  pref.  and  14,829  ord.  shares  taken  up. 
£5,673  IDs.  paid  on  1,058  pref.  and  767  ord.;  £7,031  considered  as  paid  on 
the    remaining   ord.      Mortgages    and    charges  :    £7,900. 

Christy  Bros.  &  Co.,  Ltd.   (90,039).— Capital,  ^12,000  in 

9,000  ord.  and  3,000  def.  shares  of  £1  each.  Return  dated  August  31st,  1917 
7,926  ord.  and  3,000  def.  shares  taken  up.  £1,826  paid;  £9,100  considered  as 
paid.      Mortgages    and  charges  :   £4,600. 


CITY  NOTES. 


German 
Companies. 


The  A.G.  fill-  ElcHrizitdts  Anlagcn,  of 
BcrUii,  which  has  a  share  capital  of 
ioOO.OOO,  and  loan.s  amountinf;  to  i;'294,000, 
reports  a  decline  in  the  gross  profits  on 
the  company's  investiiients  in  supply  undertakings  for  the 
year  1916-17,  and  an  increase  in  the  working  expenses.  As 
net  profits,  the  accounts  exhibit  the  sum  of  £31,000,  as  com- 
pared with  £4*2,000  in  1915-16,  and  the  directors  recommend 
a  distribution  of  6  per  cent.,  this  contrasting  with  8  per  cent. 
in  1915-16,  and  in  each  of  the  four  preceding  years. 

The  accounts  of  Siemens  £  HaUhe  A.G.  for  the  year  ended 
on  July  31st,  1917,  after  allocating  £75,000  to  the  S'ieraenstadt 
War  Care  Foundation,  as  in  the  previous  year,  show  net 
profits  of  £643,000,  as  compared  with  £6-25,000  in  1915-16.  It 
is  proposed  again  to  pay  a  dividend  of  12  per  cent.,  to  transfer 
£100,000  to  the  special  reserve  fund,  as  in  the  preceding  year, 
grant  £60,000  as  bonus  to  staff  and  workmen,  and  place 
£'25,000  to  the  disposition  fund,  leaving  £64,000  to  be  carried 
forward,   as  against  £60,000  in  1915-16. 

The  rejxtrt  of  the  Elektrische  Liclit  nnd  Kraftanhgen  A.G.. 
of  Berlin,  which  is  an  investment  company,  refers  to  the 
year  1916-17,  and  gives  particulars  concerning  the  position 
of  various  Russian  undertakings,  as  well  as  that  of  the  con- 
cerns in  Germany  in  which  the  company  holds  interests  The 
accounts  .show  net  ))iofit.s  of  £91.000  on  an  i>rdinarv  sliart^ 
I'apital  of  £1,.5<KI.0(HI.  ant)  loant^  of  £1,8:30,000,  as  cttntrasted 
with  £93.0i\)  in  the.  preceding  vear.  It  is  propoi^ed  to  va\  a, 
dividend  of  5  per  cent.,  being  the  same  rate  as  in  1915-16  and 
in  each  of  the  two  previous  years. 

The  financial  statement  of  the  Siemens-Schuckert  Werke  in- 
dicates  pros,?  profits  of   £1,310,000   for  tbo   year   ended   on 


July  31st,  1917,  as  contrasted  with  £1, '274,000  in  the  preceding 
year.  After  deducting  general  expenses  and  interest  charges, 
the  net  profits  are  returned  at  £793,000,  as  against  £7(35,00<J 
in  1915-16.  The  dividend  is  at  the  rate  of  10  per  cent.,  as 
in  the  previous  year;  £1'25,000  is  transferred  to  the  reserve 
fund,  as  in  1915-16,  £100,000,  as  against  £75,000,  allocated  as 
bonus  to  the  staff  and  workmen,  and  £'25,0(K)  put  to  the  dis- 
position fund,  as  in  the  previous  year.  The  Wiir  Care  Founda- 
tion receives  £75,000,  and  £18,000  is  carried  fonvard,  these 
contrasting  with  £75,000  and  £15,000  respectively  in  the  pre- 
ceding twelve  months. 

The  accounts  of  Siemens  Eleki rkche  Betriebe  A.G.,  of  Ber- 
lin, exhibit  net  profits  of  £83,000  for  1916-17,  as  compared 
with  £83,000  in  the  preceding  year.  The  directors  recom- 
mend the  payment  of  5  per  cent.,  as  in  1915-16. 

The  Bergmann  Elektrizitiits  Unternehmnngen  A.G.,  of 
Berlin — the  financial  undertaking  of  the  Bergmann  Co. — 
states  that  the  construction  of  the  Magdeburg-Schonebeck 
suburban  line  had  to  be  suspended  owing  to  the  war.  The 
recovery  of  a  portion  of  the  outstanding  debts  cau.sed  the 
ileficit  to  be  reduced  from  £'21.000  to  £14,000  on  a  paid-up 
capital  of  £300,000. 

The  lihein  Schuckcrt  Gesellschaft,  of  Mannheim,  reports 
net  profits  of  £46,000  for  1916-17,  as  contrasted  with  £45,000 
in  the  previous  year.  A  dividend  of  5  per  cent,  is  in  con- 
templation, being  the  same  as  in  191.5-16.  It  is  now  intended 
to  change  the  title  to  that  of  the  Rhenish  Electricity  Co.,  and 
to  extend  the  scope  by  embarking  on  the  construotion  of 
electrical  and  other  machinery. 

me  ll'o^on  Werke  A.G.,  of  Leipzig,  reports  the  allocation 
of  £14,000  to  depreciation  in  1916-17,  as  against  £5,600  in  the 
previous  year,  leaving  net  profits  of  £30,000  and  £16,000  in 
the  two  years  respectively.  A  dividend  at  the  rate  of  40  per 
cent,  has  been  declared  on  the  share  capital  of  £40,000,  thi.-, 
comparing  with  '25  per  cent,  in  1915-16.  As  a  result  of  the 
great  demand,  the  company  acquired  machine-tool  works  at 
riagwitz,  and  the  share  capital  is  being  increasetl  to  £80,000 
for  the  extension  of  this  undertaking. 

The  du-ectors  of  the  Berliner  Elckfri::itats  Werke  A.G.,  of 
Berlin,  which  undertaking  is  now  purely  an  investment  com- 
pany, state  in  their  report  for  1916-17  that  the  A.E.G.  at  pre- 
sent owns  four-fifths  of  the  ordinary  share  capital  of 
.£'2, '205, 000,  and  they  give  a  list  of  the  securities  held  in 
various  supply  works.  The  net  profits  are  returned  at 
£'243,000,  as  contrasted  with  £2'26,000  in  1915-10.  After  the 
payment  of  4i  i)er  cent,  on  the  preference  capital  of  £1,000,000, 
the  balance  peiToits  of  the  distribution  of  8  per  cent,  on  the 
ordinary  shares,  as  against  7  per  cent,  in  the  preceding  vear. 

Tlie  report  of  the  Bayerische  Stickstoff  Werke  A.G\,  of 
Munich,  which  deals  ^yith  the  year  ended  on  May  31st,  1917. 
states  that  the  operation  of  the  company's  own  works  and 
of  tho.'ie  under  its  management  was  influenced  by  the  diffi- 
culties associated  with  the  war,  so  that  the  full  output  was 
not  reached  in  every  case.  A  number  of  new  plants  for  the 
production  of  carbide  and  of  cyanamide  were  erected  on  the 
company's  process  for  foreign  account.  After  allocating 
£34,000  to  depreciation,  as  again.st  £46,000  in  1915-16,  the 
accounts  show  net  profits  of  £77,000,  as  compared  with 
£73,000,  and  a  dividend  of  14  per  cent,  has  been  declared, 
being  the  .same  rate  as  in  the  previous  year. 

The  financial  statement  of  the  Elektrizitdts  A.G.  vorm. 
Srhuckert  £  Co.,  of  Nuremberg,  for  the  year  ended  July  31st. 
1917,  has  been  issued,  and  shows  gross  profits  of  £466,000,  as 
ctmipared  with  £516,000  in  the  preceding  year,  exclusive  of 
£80,000  and  £76,000  brought  forward  in  the  two  vears  res- 
])ectively.  After  deducting  £171,000,  as  against  £189,000  for 
general  exi>enses,  interest  on  loans,  taxes  and  depreciation, 
and  coupon  tax,  the  accounts  .show  net  profits  of  £375,000,  as 
contrasted  with  £403,000  in  1915-16.  It  is  proposed  to  pav 
8  per  cent,  on  the  share  capital  of  £3.500,000,  this  rate  coni- 
paring  with  8  per  cent.,  6i  per  cent.,  and  6J  per  cent,  in  the 
three  preceding  years  resi>ectively. 

The  directors  of  the  Telephon  Fabrik  .4.G.  vorm.  J.  Ber- 
liner, of  Hanover,  report  an  increased  tutnover  in  1916-17 
and  the  possession  of  large  orders  for  the  Government.  In 
connection  with  the  C.  Lorenz  Co..  the  company  formed  in 
Vienna  an  undertaking  for  electrical,  physical  and  optictil 
apparatus,  and  subscribed  £'20,000  as  one-half  of  the  share 
capital.  The  company  was  .still  without  any  reliable  in- 
formation concerning  its  foreign  undertakings,  .^fter  writ- 
ing off  £39,000  for  depreciation,  as  against  .£31,000  in  1915-16. 
the  accounts  indicate  net  profits  of  £99,000,  as  cnntrasteii 
with  £1'23,000,  and  a  dividend  of  '2.1  per  cent,  is  proposed,  as 
in  the  previous  year.  It  is  intended  to  increasse  the  share 
capital  by  £125,000  to  £375,000. 


Dublin  United  Tramways  (1896),  Ltd.— 5  per  cent.  iM^r 
annum  (5s.  jier  share)  on  ordinary  shares  for  half-year;  £7,000 
to  reserve  and  renewal  fund;  £15,000  for  renewal  of  rails; 
£11,500  written  off  investments;  £13, .161  carried  forward. 

Direct  United  States  Cable  Co.,  Ltd.— Inleiim  divitlend  of 
'2s.  |irr  i-haiv.  I-'.-;-  tax  at  ."it-.,  being  at  the  rate  of  1  per  cen(. 
per  auntut),  for  tbi;  quarter  cntled  Decembor  31st. 

M'ater  Softeners,  Ltd.— The  -iccounts  lor  the  vear  ended 
June  30th,  1917,  after  wntmg  off  £383  for  depreciation,  show 
a  profit  of  £4,748,  which  reduces  the  debit  balance  to  be 
carried  forwanl  to  £13,433.— F/unncw/  Times. 
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Underfeed    Stoker    Co.,    Ltd. — Interim    dividend   at   the 
rate  of  5  pev  cent.,  less  tax,  for  1917. 


Lima  Light,  Power  &  Tramways  Co. 

cent,  on  the  shares,  less  income-tax. 


-Dividend  of  li  per 


Companies  Struck  Off  the  Register. — The  followinfi  have 
been  struck  off  the  register,  and  are  dissolved  ;  — 

CIcTrtono  .Antiseptic   Telephone    Drum,    Ltd. 

Electrolysers,  Ltd. 

Electromechan,   Ltd. 

Metallic   Alloys,    Ltd. 

Tvrone    Power   Co.,    Ltd. 

Universal   Electi-ic   Contracts,    Ltd 

France. — The  Scx-ietc  Knerfjie  ElecLrique  du  Sud-Ouest, 
of  Paris,  is  increasing  its  capital  from  ±'960,000  to  ±1,200,000. 

Kaministiquia  Power  Co. — Dividend,  3  per  cept.  (at  the 
rate  of  8  pev  cent,  per  annum)  on  the  common  stock  for. the 
quarter  to  January  31st. 

Crompton  &  Co.,  Ltd. — •\\'arraiits  have  been  posted  for  a 
dividend  on  the  preference  shares  at  the  rate'oi  7  per  cent. 
j>er  annum  for  the  half-year  ended  September  30th,  1917. 


5T0CKS     AND     SHARES. 


TuESD-iY  Evening. 
The  strength  with  which  Stock  Exchange  markets  opened 
the  New  Year  received  further  imi)etus  from  the  speech  of 
the  Premier  last  week-end.  This  had  a  good  efl'ect  all  round 
the  Stock  Exchange,  inducing  buying  in  many  depai'tments, 
and  infusing  a  sentiment  of  cheerfulness  into  the  House  as 
a  whole.  It  quickened  business  not  only- amongst  high-class 
securities,  but  in  the  industrial  market  as  well,  and  a  number 
of  the  best-class  commercial  shaies  stand  higher  on  the  week. 

Electrical  shares  have  not  been  overlooked  in  this  connec- 
tion. British  Insulated  rose  to  Si,  India-Pvubi>er  shares  to  14i, 
and  in  those  cases  where  prices  have  not  been  altered  the 
difficulty  is  to  buy  shares,  rather  than  to  sell  them.  The 
disappointing  market  is  still  tiiat  for  Home  Railway  stocks, 
where  the  gleam^  of  strength  imparted  by  a  little  investment 
after  New  Year's'  Day  quickly  gave  place  to  a  reaction  amongst 
prices  and  a  falling  away  of  bu.siness,  although  the  li.st  has 
retained  part -of  the  improvement  registered  when  the  Stock 
Exchange  restarted  work  on  January  '2nd.  Undergrounds 
have  come  to  the  front  during  the  past  few  days,  and  the 
Income  Bonds  of  the  big  company  are  better  at  82,  while  the 
Is.  shares  put  on  a  few  pence  at  5s.  3d.  Metropolitans  are 
1  up,  and  in  this  connection  it  may  be  mentioned  that  Lonclon 
United  TramA\-ays  1  per  cent.  Debenture  stock  has  gained  a 
point  at  36i.     Districts,   however,  are  dull  at   loi. 

Investors  are,  of  course,  putting  as  much  money  as  they 
can  into  the  various  sources  of  war  borrowing,  but  "there  are 
.some  who  have  sufficient  monejf  left  over  to  average  securi- 
ties which  they  hold  at  higher  prices,  and  there  is  something 
of  a  famine  in  the  gOt-edged  stocks  m  the  Home  Radway 
market.  A  few  hundred  pounds  of  Metropolitan  District  anil 
London  Electric  4  i>er  cent.  Guaranteed,  which  can  be  ob- 
tained at  69J,  affords  a  return  of  5  per  cent,  on  the  money. 
London  Electric  4  per  cent.  Preference  can  be  bought  at  (33. 
and  District  4§  per  cent.  Preference  at  69,  giving  returns  of 
6i  and  61  per  cent,  respectively.  There  is  a  fair  amount  of 
Central  London  Guai-anteed  4  per  cent.  Assented  Preferred 
available  at  62,  offering  an  investor  ±6  lis.  6d.  per  cent,  on 
his  money. 

The  list  of  electrical  supply  sbaj'es  is  very  steadv,  without, 
however,  any  change  having  occurred  worth  mentioning. 
We  have  discussed  with  various  financial  authorities  the  pros- 
pects of  the  industry  as  they  may  be  modified  in  the  light 
of  the  sub-committee's  report  on  the  coal  conseiTation  scheme. 
The  consensus  of  opinion  leans  to  the  idea  that  the  proposals 
for  saying  coal  and  money,  put  forward  l)y  the  sub-committeo, 
are  likely  to  fare  in  practice  no  better  tha'n  the  variou.s 
schemes  drawn  up  to  the  same  end  in  past  vears,  and  that 
the  difficulty  of  obtaining  anything  like  central  control  and 
organisation  is  greater  than  the  sub-committee  imagine. 
Therefore,  from  the  point  of  view  of  practical  politics,  the 
.scheme  is  regarded  as  interesting,  but  Uttle  more,  anil  the 
likelihood  of  its  having  any  effect  upon  shares  in  existing 
companies  is  scarcely  discussed  as  w-ithin  the  province  of 
present-day  possibilities. 

The  recently-threatened  strike  amongst  electrical  workers 
was  without  influence  upon  market  prices,  the  opinion  bein" 
general  that  composure  of  the  differences  was  only  a  matter 
of  tune. 

The  report  of  the  British  Columbia  Electric  Railway  Co 
summarised  here  last  week,  afforded  satisfaction  to  the  market 
and  those  mtimately  connected  with  this  company  The  re- 
suites  m  the  way  of  dividends  were  much  about  the  same 
as  had  been  anticipated,  and,  except  for  a  httle  inquirv  for 
.some^of  the  prior-charge  stocks,  no  particular  tendencv  fol- 
lowed the  issue  of  the  report.  Anglo-Argentine  Tram«  are 
stiU  weak  in  consequence  of  the  postponement  of  the  divi- 
dend on  the  Fu-st  Preference. shares,  but  Brazil  Tractions 
are  a    bettor   market,    <hanks  to  the   stronger  tone  that   has 


developed  amongst  bonds  of  the  Brazilian  Government  and 
various  other  securities  connected  with  Brazil.  The  feehng 
towards  Mexico  also  is  rather  more  hopeful,  and  those  who 
were  deploring  the  fate  of  the  utility  companies  as  being 
sealed  until  the  end  of  the  war  are  beginning  to  ask  whether 
there  may  not  be  .something  to  "  go  for "  before  i)eace  is 
signed.  Of  course,  with  prices  so  low  as  they  are  now,  there 
are  not  many  sellers,  so  that  any  little  inquiry  for  stock  exer- 
cises a  sharply  favourable  effect  uix>n  prices.  Mexico  Tram- 
ways bonds  of  both  clas.ses  are  5  points  higher. 

.\stonishment  is  the  prevailing  .sentiment  in  regard  to  the 
remarkable  proposal  placed  before  holders  of  Brisbane  Elec- 
tric Tramways  shares  by  the  authorities  in  Queensland.  As 
things  stand  at  present,  the  company  can  be  taken  over  on 
a  profits  basis,  but  the  calm  suggestion  is. made  that  the  com- 
pany should  reduce  its  fares  (and  therefore  its  profits)  with- 
out alteration  in  the  basis  of  its  being  taken  over.  Naturally  ■ 
the  board  have  entered  a  strong  protest  against  the  injustice 
of  such  a  plan,  and  we  can  hardly  supiwse  that  it  will  be  in- 
effective. The  incident  is  unfortunate,  to  say  the  least  of  it, 
and  the  price  of  the  ordinary  shares  has  fallen  10s.  to  6J. 
Calcutta  ordinary  are  better  at  7,  and  the  5  per  cent.  del?en- 
ture  stock  of  the  Electrical  Supply  of  Victoria  is  2  points  up 
at  92. 

Telegraph  issues  are  quietly  good,  and  Chile  Telephones 
strengthened  to  7^.  Marconis  recovered  to  3  3/16,  Americans 
to  25s.  9d.  The  armament  group  is  harder.  Rubljer  shares 
have  shaken  off  most  of  their  December  dulness,  and  the 
copper  market  is  also  stronger.  Chemical  shares  show  an 
ea.sy  tendency,  with  Castner-Kellners  3/32  lower  at  3  5/1(5. 
At  the  same  price,  Babcock  &  Wilcox  are  1/10  to  the  good'. 


SHAKE    LIST    OF    ELECTRICAL    COMPANIES, 

HOHB   BLSOTRIOITY  OoUPAHlSf. 

Dividend  Price 

^  ■    *    ■\  Jan.  8,    Rise  or  (all 

1916.  1916.  1918.        this  week, 

Brompton  Ordinary       ....      10         9  6i  — 

Charing  Cross  Ordinary           ..66  4  — 

do.       do.         do.     iiVtel,,       H       H  ^  — 

Chelsea       *         8  3|  — 

City  of  London 8         B  IBi  — 

do.        do.    6  per  cent,  Pre!,       6         8  10^  — 

County  of  London          . .        . .        T         t  11  — 

do.          6  per  cent,  Pref,        8          8  lOJ  — 

Kensington  Ordinary     ....        7          6  6|  — 

London  Electric u  I^il  1  — 

do.         do.   6  per  cent.  Pref,        6          t  8)  — 

Metropolitan         8          8  Sj  — 

do.             44  per  cent,  Pref,        4)        H  ajxa  — 

St.  James'  and  Pall  Mall         ..86  7  — 

South  London       B          6  8  — 

South  Metropolitan  Prel.         . .        7          7  21/6  — 

Westminster  Ordinary  ....        7         7  6|  — 

TaLKSBATHB  AND  TIUIBOHBI, 

Anglo- Am.  Tel.  Pret,     ....       6         8  Soi  — 

do.             Def 8i;8      1)  23%  — 

Chile  Telephone 8         8  1^  -f  j", 

Cuba  Sub.  Ord 6          7  9j  — 

Eastern  Extension         ....       8         8  15  — 

Eastern  Tel.  Ord.            ..        ..        8          8  150i  — 

Globe  Tel.  and  T.  Ord 7         7  18|  — 

do.               Pref.            ..8          6  lOj  — 

Great  Northern  Tel aa  94  SB  — 

Indo-European IS  13  62^  — 

Marconi       10  16  8['j  -I-  ^ 

Orisntal  Telephone  Ord.         ..      10  10  B  — 

United  R.  Plate  Tel 8          8  6y  — 

West  India  and  Pan 6d.  6d.  V,,  — 

Western  Telegraph        ....7         8  ISj  — 

HoHB  Ruu, 

Central  London,  Ord.  Assented        4         4  60i  — 

Metropolitan         1          1  ast  +  I 

do.         District       ..         ..      Nil  Nil  ISJ  +  i 

Underground  Electric  Ordinary     Nil  Nil  Ig  — 

dc.              do.     "A"     ..     Nil  Nil  5/3  -i-Sd. 

do,              do.     Income          6         4  i'2  +1 

FoBiiSH  Trams,  ic. 
Dividend 

1916,  1918 

Adelaide  Bap.  6  per  cent,  Pret.        6         8  4i  — 

Anglo-Arg.  Trams,  First  Pref,          Bi       H  H  — 

do.               and  Pref.  ..        6j  —  9J  — 

do,               6  Deb,      ..6         6  634  -1 

Brazil  Tractions 4         4  46  —1 

Bombay  Electric  Pref 6         6  9i  — 

British  Columbia  Eleo,  Rly.  Pfce.    6         6  4^  — 

do.              do.            Preferred  Nil  Nil  30  — 

do.             do.           Deferred  Nil  Nil  28  — 

do.              do.            Deb.           4i        41  66  — 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  324  ■^5 

do.            6  per  cent,  iionds     Nil  Nil  8^4  +5 

Mexican  Light  Common          . .        Nil  Nil  IT4  — 

do.            Pref Nil  Nil  29  — 

do.            Ist  Bonds       . .        Nil  NU  324  — 

MAmVAOTUBINa  COHIAimB. 

Babcock  4  Wilcox         . .        . .       16  16  3j\  +  ,>, 

British  Aluminiiun  Ord,          ..         7  10  l^;^  — 

British  Insulated  Ord 174  30  9i  -t-  i 

British  Westinghouse  Pref,    . .         74       74  2iJ  — 

CaUenders 20  90  I44  — 

do.       6  Pref 6         6  4  — 

Caslner-Kellner 99  90  Pj-j  —  j'j 

Edison  Swan,  fully  paid          . .        —  —  2s  — 

do.       do.  4  percent,  Deta.        4         4  754  — 

Electric  Construotion  ....        74  74  li  — 

Uen.  Eleo.  Pref 6         6  10+  — 

do.        Ord 10  10  19J  — 

Benley 96  96  16i  — 

do,     44  Prel.  ......       44  44  4  — 

India-Habber       10  10  144  +  J 

Sale«rapb  Oon. 30  90  414  — 

*  Dividends  paid  free  of  income-tax. 


Yield 
p.c. 

£6  18  6 

6    5  0 

6  18  4 

6    9  1 

6    0  9 

6  18  6 

6    7  8 

5  18  6 

6  11  1 
Nil 

6    6  8 

4  12  4 

6  13  4 

6  14  6 

6  IS  4 

6  10  6 

6    9  8 


•6    6  8 
•6    6    4 

♦6    1  10 

6  17  1 

6  11  6 

6    8  to 

4  14  1 
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NATIONAL     ELECTRICITY     SUPPLY. 

Interim  Keport  of  the  Coal  Conservation 
Sub-Committee. 


{Concluded  from  page  8.) 

While  it  might  be  feasible  for  local  concern.?,  whether  muni- 
cipal or  company,  to  retain,  as  sei»rate  bodies,  the  ownership 
of  mains  and  the  business  of  supplying  Ughting  and  small 
power  consumers,  the  generation  and  main  transmission  and 
distribution  of  electrical  energy,  and  the  business  of  supplying 
power  to  manufacturers,  railways,  and  other  large  users, 
must,  in  each  industrial  district,  be  in  the  hands  of  one 
organisation.  If  the  lighting  and  small  ix)we.r  business  were 
left  in  the  hands  of  the  existing  authorities,  arrangements 
would  have  to  be  made  by  the  Commissioners,  in  settling  the 
terms  between  the  new  authorities  and  the  existing  authori- 
ties to  ensure  the  consumer  getting  the  benefit  of  any  reduc- 
tion in  the  price  of  electricity  consequent  on  generation  on  a 
laige  scale.  There  can  be  no  que.stion,  however,  that  if  the 
criterion  upon  which  this  matter  has  to  be  settled  is  the 
price  of  electricity  and  the  consei-vation  of  coal,  the  argu- 
ments in  favour  of  handing  over  the  whole  business  to  the 
new  authorities  predominate. 

The  proposal  to  link  up  adjacent  power  stations  is  a  st«p 
in  the  direction  of  greater  economy,  and  should  be  encouraged, 
provided  it  is  appreciated  that  it  is  only  a  step.  As  a  perma- 
nent solution  it  is  not  effective,  for  first,  it  is  impossible  to 
run  a  large  number  of  linked-up  stations  at  the  highest 
economy  unless  they  are  under  the  same  ownership  and 
control,  and,  secondly — and  more  important — where  such  sta- 
tions are  under  separate  control  a  linking-up  scheme,  pure 
and  simple,  tends  rather  to  perpetuate  the  uneconomical  sta- 
tion than  the  reverse. 

It  has  been  frequently  proposed  as  an  alternative  to  mere 
linking  up  that  bodies  should  be  created  which  would  deal 
solely  with  bulk  supply,  existing  authorities  being  compelled 
to  tak^all  further  electrical  energy  beyond  what  they  can 
generate  in  their  present  stations  fi-om  the  new  bulk  supply 
system,  and  being  allowed  to  nm  their  existing  stations  as 
far  a€  they  desire  to  do  so  far  a  period  of  years.  The  dis- 
advantages are  that  it  would  take  much  longer  to  make  a 
change  over  to  economical  generation  on  account  of  the 
tendency  of  the  existing  bodies  to  wi.sh  to  keep  their  own 
plants.  The  delay  in  the  transfer  of  the  load  w-ould  prevent 
tjie  greatest  economies  being  effected.  When  the  transfer 
was  complete,  the  existing  bodies  would  be  left  with  indif- 
ferent plants  which  had  become  obsolete. 

If  the  existing  stations  were  owned  or  operated  by  different 
bodies  they  would  not  be  of  so  much  use  for  stand-by  and 
peak-load  purposes  as  they  might  otherwise  be. 

On  the  other  hand,  wherever  there  is  unity  of  ownership 
and  control,  not  only  are  all  the  advantages  of  linking-up 
secured,  but  the  erection  on  coirect  lines  of  all  further  gene- 
rating plant  required  is  assured. 

If  a  comprehensive  system  of  electricity  supply  were  in- 
augurated it  may  be  confidently  stated  that,  on  the  basis  of 
the  extent  to  which  power  is  used  at  present,  a  saving  of 
.55  million  tons  of  coal  per  annum  can  be  expected.  Taking 
the  value  of  this  coal  for  exix)rt  purposes  as  10s.  per  ton,  the 
national  annual  advantage  of  the  change,  available  for  in- 
t^-rest  on  capital,  is,  say,  ±''27,.50O,CHXt  in  coal  alone.  Alter- 
natively, if  this  55  million  tons  of  coal  were  used  for  ex- 
tended and  new  industrial  processes,  some  15,000,000  h.p. 
continuously  throughout  the  year  would  be  available  for  the 
purpose. 

lliis  saving  of  £27,500,000  per  annum  takes  no  account  of 
the  following  additional  and  important  advantages  which 
would  directly  result  from  the  establishment  of  an  efficient 
electric  power  supply  system  throughout  the  country  :  — 

l.A  reduction  in  the  cost  of  transport  in  carrying  coal. 

2.  A  possible  saving  in  coal  consumption  for  domestic  pur- 
poses (the  constmiption  for  which  purpose  is  now  probably 
35  million  tons  per  annum). 

3.  The  reduction  in  the  cost  of  coal  handling  involved  in 
house-to-house  delivery-  and   general  coal  distribution. 

4.  The  great  advantages  and  economies  which  would  result 
from  the  more  ext-ended  use  of  electricity  in  the  household 
for  heating,  cooking,  and  cleaning  purposes  in  the  way  of 
labour-saving  devices,  reduction  of  smoke,  increased  cleanli- 
ness, &c. 

5.  The  possibility  of  utilising  the  coal  at  present  left  in  the 
pits  or  otherwise  wasted. 

6.  The  possibility  of  extracting  by-products,  &c.,  before 
consuming  the  coal  for  power  purposes. 

7.  The  increase  in  railway  electrification,  with  its  attendant 
advantages,  which  a  comprehensive  electric  ix)wer  supply  sys- 
tem would  render  commercially  possible  and  profitable. 

AH  these  savings  and  advantages  taken  together  .show  a 
total  po.ssible  national  advantage  which  can  hardly  be  put 
at  le-ss  than  £100,000,000  per  anum,  apart  from  the  manufac- 
turing and  industrial  advantages  of  a  cheap  and  efficient  elec- 
tric power  supply. 

It  may  be  asked  why  it  is  that  the  so-called  power  com- 
panies have  not  had  a  greater  effect  in  developing  power 
supply  on  correct  lines. 

The  more  one  considers  the  matter  and  examines  the  facts 


the'  more  clear  does  it  become  that  the  so-called  "  Power 
Act  "  legislation  was  faulty  in  certain  important  respects.  In 
the  result  the  electric  lighting  authorities  in  the  majority  of 
imix>rtant  districts  have,  frum  their  point  of  view,  succeeded 
in  practically  stopping  the  growth  of  the  power  companies. 
except  in  one  or  two  cases.  Jsot  only  has  the  price  of  elec- 
tricity throughout  the  country  been  maintained  at  altogether 
too  liigh  a  figure  as  a  result  of  the  perpetuation  of  an  ineffi- 
cient sy.stem,  but  the  large  and  ample  power  supply  has  not 
been  made  avaOable,  to  the  great  disadvantage  of  the  nation 
at   the   present  crisis  and  for  future  industrial  development. 

In  order  to  secure,  even  on  existing  lines  of  development, 
the  more  correct  extension  of  electricity  undertakings  as  the 
demand  grows,  it  has  |^n  proposed  to  appoint  electricity 
commissioners.  Recommendations  have  been  made  by  the 
Power  Companies'  Association  to  Sir  Charles  Parsons's  Com- 
mittee on  this  matter,  and  it  is  understood  that  their  report 
will  deal  with  it. 

What  is  required  is  not  only  the  appointment  of  commis- 
sioners, but  the  instruction  to  them  to  arrange  in  each  dis- 
trict for  the  establishment  of  one  electricity  body  owning 
and  operating  the  electricity  supply  system,  this  body,  except 
possibly  for  dealing  with  lighting  and  small  power  con.=umers. 
to  take  over  all  existing  stations  and  mains,  running  the  whole 
electric  power  supply  system  for  the  district,  and  at  once 
making  arrangements  for  the  generation  of  power  on  a  large 
■scale,  preferably  from  sujier-stations,  erected  also  for  dealing 
with  the  new  processes  already  refened  to. 

This  raises  the  question  as  to  'whether  in  arranging  for  such 
new  body  to  take  over  the  electricity  supply  business  in  any 
given  area  the  business  should  be  dealt  with  by  the  State, 
by  municipal  enterprise,  by  private  enterprise,  or  by  a  combi- 
nation of  these.  As  it  may  be  useful  to  consider  the  different 
alternatives  possible,  brief  reference  to  them  is  made  in 
an  .\ppendix. 

.An  analysis  of  the  existing  situation  in  the  industrial  area? 
of  the  country  indicates  that  there  are  very  different  condi- 
tions in  the  different  areas  as  regards  municipal  ownership. 
In  some  of  the  areas  the  important  plants  are  almost  entirely 
owned  municipally,  and  in  one  or  two  areas  the  power  com- 
panies ah'eady  are  commencing  to  own  the  whole  business. 
It  would,  therefore,  apt)ear  that  one  solution  is  not  neces- 
sarily apphcable  to  every  area,  and  there  might  be  advantages 
^'rom  a  national  point  of  view  in  allowing  development  in 
some  districts  on  one  line  and  some  on  another. 

What  is  essential  is  that  the  national  policy  should  he 
changed. 

The  aim  in  the  future  must  be  to  concentrate  under  one 
authority  for  each  industrial  district,  firstly,  the  main  distri- 
bution system — that  is  to  say,  what  may  be  called  the  main 
trunk  electric  roads — and,  secondly,  the  responsibility  for  the 
location  of  the  generating  machinery  in  the  most  economical 
positions. 

Recommendations  . 

1.  It  is  essential  that  the  present  inefficient  system  of  over 
600  districts  should  be  superseded  by  a  comprehensive  system 
in  which  Great  Britain  is  divided  into  some  16  districts,  in 
each  of  which  there  should  be  one  authority  dealing  with  all 
the  generation  and  main  distribution. 

■2.  Centres,  or  sites,  suitable  for  electric  generating  purposes 
should  at  once  be  chosen  on  important  waterways  as  the 
future  main  centres  of  supply  for  each  of  the  districts  into 
which  the  counti-y  is  to  be  divided. 

3.  The  sites  so  chosen  should  be  as  large  as  possible,  having 
in  view  the  land  available  in  suitable  localities,  and  should 
have  ample  water  and  transport  facilities.  Land  is  required 
not  only  for  the  power  stations  themselves — which  for  the 
.sake  of  security  and  safety  would  have  to  be  suitably  sub- 
divided, that  is,  they  would  not  be  contained  all  in  one  build- 
ing— but  for  the  processes  involved  in  the  extraction  of  by- 
products from  the  coal  before  it  is  used  for  the  production  of 
power,  where  such  extraction  is  found  to  be  justified.  It  is 
also  required  for  the  development  of  electro-chemical  pro- 
cesses, which  may  be  most  conveniently  canied  on  in  close- 
proximity  to  the  power  plant.  This  condition  entails  the  site.s 
being  chosen  outside,  not  inside  towns.  (The  health  of  the 
great  industrial  centres  and  the  congestion  of  the  railway  lines 
in  their  neighbourhood  would  be  rachcally  improved  by  ar- 
rangmg  that  the  conversion  of  coal  into  motive  power  wa.s 
carried  out  aw-ay  from  the  densely  popidated  centres.) 

4.  Plans  should  be  prepared  for  the  construction  imme- 
diately after  the  w-ar  on  the.se  sites  of  the  first  instalment  of 
large  super-power  plants  capable,  first,  of  supplying,  through 
a  comprehensive  electric  power  distribution  system  which  must 
also  be  arranged  for,  the  exi.sting  demands  of  the  community : 
and,  secondly,  of  supplying  electrical  energy  at  the  lowest 
I)ossible  price  for  new  processes  and  manufactures. 

5.  Such  plants  would  be  designed  so  that,  as  methods  are 
perfected  for  extracting  by-products  from  the  fuel,  before 
using  it  for  the  purpose  of  the  production  of  electric  ixiwer, 
the  by-product  plant  can  be  combined  with  the  power  plant. 
Each  site  should  be  laid  out  with  this  in  view,  and  with  a 
view  to  the  unrestricted  extensions  of  the  plant  as  required. 

6.  Power  available  from  surplus  gas  or  waste  heat  should 
be  turned  into  electrical  energy  on  the  spot  in  local  plants 
which  would  feed  into  the  main  distribution  system.  As  re- 
gards waste  coal — i.e.,  coal  which  it  does  not  at  present  pay 
to  bring  to  the  surface — this  could,  where  transport  was  the 
i-uling  consideration,  also  be  used  on  the  spot. 
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7.  Once  these  plants  aic  in  exist-enco  it  would  be  possible 
lor  existing  authorities,  without  any  risk  of  being  left  in  the 
lurch,  to  stop  extensions  of  their  own  uneconomical  stations, 
situated  as  they  mostly  arc  on  cramped  and  unsuitable  sites, 
and  to  ari-auge  to  take  their  power  from  the  main  system. 

8.  With  a  view  to  carrying  out  the  pohcy  advocated  a 
Boaj-d  of  Electricity  Commissioners  should  be  appointed,  with 
full  powers  to  deal  with  the  electricity  supply  situation 
throughout  the  country      They  should  have  {X)wer.  hiter  aliu, 

(a)  To  stop  the  extension  or  multiplication  of  uneconomical 
stations  for  public  supply. 

(6)  To  arrange  for  the  handing  over,  on  equitable  texms,  of 
the  generation,  transmission  and  main  distribution  system  in 
<?ach  of  the  areas  into  which  the  couutry  is  to  be  divided,  to 
a  new  electricity  body  appointed  for  tnat  area. 

(c)  To  standardise  for  each  area  the  frequency  and  voltage 
of  the  main  transmission  and  distribution  system. 

[d]  To  settle  for  each  area  whether  such  body  should  consist 
of  a  Parliamentary  company  working  under  adequate  control 
as  regards  limitation  of  dividends.  &c.,  or  one  of  the  other 
alternatives  given  in  the  Appendix. 

9.  Alternative  tyjies  of  the  new  electric  power  organisations 
are  described  in  the  Appendix.  In  reference  to  these  alternative 
types  the  Sub-Committee  are  impressed  with  the  special  need 
for  initiative  and  resource  in  the  management  of  the  business 
of  power  supply,  and  they  are  of  opinion  that  tlie  freedom  of 
range  and  keenness  which  are  distinctive  of  private  enterprise 
wUl  be  found  to  be  in  a  high  degree  conducive  to  the  fullest 
measure  of  success.  The  Sub-Committee  consider  that  if  the 
nation  is  to  get  immediately  an  efficient  power  supply,  and  is 
to  take  advantage  of  the  temporary  lull  in  manufacturing 
output  immediately  after  the  war.  State  assistance  in  some 
form  may  \x  ueees.saiy. 

APPENDIX. 

Altebxativi;   Types    of   Electric   Powek  Orgaxis.wions. 

In  considering  the  composition  of  the  proposed  new  bodies 
to  deal  with  the  supply  of  .electricity  in  each  of  the  areas  into 
w^hich  the  country  should  be  divided  a  number  of  alternatives 
present  themselves,   namely  :  — 

(a)  A  combination  of  all  companies  and  local  authorities  in 
each  industrial  district  (as  defined  by  the  CJommissioners). 

(b)  Where  there  is  already  a  power  company  (statutory)  in 
the  area,  all  the  other  electricity  undertakings,  both  company  . 
and  municipal,  to  be  taken  over  by  the  power  company  on 
t-erms  arranged  by  the  Conuiiissioners. 

(c)  Where  at  present  the  supply  is  dealt  with  by  a  number 
of  comparatively  .small  undertakings,  both  company  and  muni- 
cipal,  but  where  the  company  undertakings  predominate,  a 
^ew  company  to  be  fonued.  ixissibly  by  an  amalgamation  of 
existing  companies,  to  which  the  whole  of  the  undertakings 
in  the  area  would  be  transferred. 

((f)  Where  the  supply  is  dealt  with  as  in  (c)  but  the  com- 
pany concerns  do  not  predominate,  and  where  local  feeling  is 
strongly  against  a  purely  company  scheme,  a  local  board  to 
be  foimed,  representing  both  company  and  municipal  in- 
terests, and  under  the  control  of  the  Commissioners,  which 
would  be  invested  with  full  power's  to  take  over  and  carry 
on  the  whole  of  the  undertakings,  both  municipal  and  com- 
pany, in  the  area. 

(e)  Public  or  joint  ownership  as  in  (d)  with  company 
operation. 

It  is  taken  for  granted  that  under  any  of  these  alternatives 
the  Electricity  Commissioners  would  have  power  to  fix  maxi- 
mum prices  and  a  sUdiug  scale  of  prices  and  dividends,  and 
to  control  the  terms  upon  which  capital  should  be  raised,  &c. 

(a)  Combination  of  all  Exisiiug  Vndertakings. — Although 
«very  one  of  the  undertakings  in  the  area,  whether  company 
or  municipal,  might  admit  that  only  by  combination  ;md  con- 
centration can  economy  be  obtained,  the  attempts  w^hich  have 
been  made  in  the  past  to  bring  about  a  combination  of  exist- 
ing concerns  have  shown  that  the  interests  are  so  conflicting 
that  they  cannot  be  reconciled  by  the  interested  parties  acting 
alone.  It  is  true  that  agreements  for  exchange  of  ele^tricitv 
have  be«n  made,  but  all  attempts  to  bring  about  central  con- 
trol have  failed. 

(6)  Poiver  Company  to  take  over  all  Undertakings.— A  power 
conipany  having  been  formed  for  the  purpose,  and  equipped 
with  the  neces.sary  statut<iiy  powers,  appears  at  firet  sight  to 
be  the  right  body  to  entnist  with  the  business  of  supplving 
the  whole  of  the  industrial  district  in  \\hich  its  own  area  of 
supply  is  situated ;  and  where  the  power  company  is  already 
established  on  a  sound  commercial  and  technical  ba.sis,  and 
has  shown  by  its  development  in  the  past  that  it  understands 
its  business,  this  method  is  probably  the  best  (see  the  report 
of  Lord  Cross's  Committee). 

The  statutorj-  powers  of  power  companies  carry  with  them 
.such  obligations  as  have  been  found  to  be  ample  to  protect 
the  interests  of  the  comnnmity,  but  if  further  safeguards,  in 
addition  to  the  control  by  the  Electricity  Commissioners,  wen- 
<lesired._  they  could  be  imposed  by  Parliament. 

(c)  New  Companji. — Where  no  ixjwer  company  exists,  or 
where  the  power  company  has  not  developed  any  very  large 
busine-ss,  a  new  company  might  be  formed  to  take  over  all 
the  existing  undertakings.  Local  privat-e  enterprise  might  be 
encouraged  to  assist  in  the  formation  of  the  new  company, 
with  the  guidance  of  the  Electricity  Commissioners,  who 
should  also  settle  the  terras  upon  which  the  new  concern 
would  take  over  and  carry  on  the  business,  and  the  statutory 


powers  required,  which  would  be  embodied  in  a  special  Act 
on   the  lines  of  the  present  Power  Acts. 

(d)  Local  Electricity  Board. — In  an  area  where  municipal 
enterprise  predominated,  the  establishment  of  a  company  to 
take  over  everything,  both  municipal  and  company,  raight 
create  local  feeling  which  would  be  detrimental  to  the  busi- 
ness. On  the  other  hand,  a  purely  municipal  concern  would 
be  equally  impracticable,  since  the  claims  of  county  councils, 
city  corporations,  and  urban  and  rural  district  councils  could 
scarcely  be  reconciled.  A  local  board  appoint^ed  by  the  Stat*, 
subject  to  the  control  of  the  Electi-icity  Conirais.sionei-8,  ap- 
pears to  be  the  only  alternative  available  if  private  enter- 
prise is  to  be  ruled  out.  The  objection  to  such  a  method  is. 
of  cours(\  the  usual  objection  to  all  purely  State  undertakings, 
naujely,  that  they  are  without  incentive  for  the  proper  push- 
ing of  the  business,  which  in  the  case  of  power  supply  re- 
fjuires  enterprise  and  resource  if  the  best  results  are  to  be 
obtained,  not  only  for  the  power  supply  business,  but  for  the 
consumer  and  for  the  nation. 

(r)  Public  or  Joint  Ownernhip  ivith  Company  Operaiion.'— 
By  this  method  economy  in  capital  and  interest  charges  is 
st>(.-ured,  whilst  the  conunercial  development  of  the  business 
on  proper  lines  is  .secured  by  the  incentive  of  bigger  profits 
which  the  operating  company  would  have,  subject,  of  coiirse. 
to  the  .safeguards  against  high  prices  in  the  form  of  a  .sliding 
scale  of  dividend  and  prices — auction  clauses,  &c. 


WEST     OF     SCOTLAND     LINKINQ-UP. 


The  report  of  the  West  of  Scotland  Committee  for  the  intei- 
connection  of  electric  supply  undertakings,  to  which  we  made 
a  brief  reference,  last  week,  divides  the  local  authorities  and 
companies  within  the  .specified  area  into  the  following 
groups;  — 

Group  A. — Paisley,  Greenock,  and  KUmarnock  Corporations. 
and  Kilmarnock  Electric  Co.  ^ 

Group  B. — Glasgow  Corporation  Electricity  and  Tramwa\s 
Departments  and  the  Clyde  Valley  Electric  Power  Co. 

Group  C. — Alloa,  Falkirk,  and  Stii'ling  Corporations;  the 
National  Electric  Construction  Co.,  Bo'ne«s;  and  the  Scottish 
OntraJ  Electric  Power  Co.,  near  Falkirk. 

Group  D. — Lanarkshire  TYamways,  Motherwell  and  Hamil- 
ton Corporations,  and  Lanarkshire  Coimty  Council,  Cambus- 
lang.  Within  this  area  there  are  also  a  number  of  private 
plants,  a  supply  in  substitution  for  which  would  be  the  busi- 
ness of  the  public  supply  undertakings  concerned. 

In  regard  to  Group  A,  interconnection  would  necessitate  a 
link  of  3,7i50  k.v..*.,  for  Greenock-Paisley,  and  a  further  1,875 
K.v.A.  link  to  Kilmarnock,  at  a  cost  of  £'75.000,  with  a  result- 
ant economy  of  £5,900  per  annum;  with  Kilmarnock  omitted 
the  cost  becomes  £47,300,  and  the  estimattnl  saving  £5,200. 
The  Committee  considers  that  hnking-up  between  these 
centres  is  not  a  commercial  proposition  at  the  present  time. 

Group  B. — Approximate  units  generated,  '281,000,(X)0;  coals 
used,  376,337  tons;  coal  costs,  £299,115;  average  used  per 
unit,  3.0  lb. ;  per  ton,  15s.  lid.  The  three  undertakings  in 
this  group  furnish  supphes  at  a  periodicity  of  25  cycles.  Two 
of  these  are  already  linked  up  to  some  extent,  and  the  com- 
mittee has  been  informed  by  the  managei-s  that  it  is  only 
neces.sary  to  install  from  4,0(k)  to  6,000  kw.  of  static  trans- 
formers at  the  Dalmarnock  station  of  the  Glasgow  Corjxjra- 
tion  to  provide  a  hnk  of  maximum  utility  at  a  co.st  of  about 
£i6,0tK).  Assuming  that  full  advantage  is  taken  of  the  inter- 
connection between  the  three,  anl  allowing  a  small  average 
increiise  in  economy  of  0.1  lb.  of  coiil  per  unit  generated,  the 
annual  .saving  would  approximate  £10 ,(.100. 

Group  C. — -Approximate  units  generated.  17.070.000;  coal 
used.  32,815  tons;  coal  costs,  £22,503;  average  used  per  luiit. 

4.3  lb.;  IXT  ton,  13s.  8d.  The  undertakings  here  all  generate 
direct  current,  with  the  exception  of  the  Scottish  Central, 
whose  system  is  three-phase,  ^O  cycles,  and  a  portion  of  Fal- 
kirk Corporation   supply,  which  is  similar. 

It  is  generally  agreed  that  linking-up  would  have  to  be  via 
the  Scottish  Central  Co.'s  mains.  The  combined  week-enc 
load  of  the  group  does  not  exceed  2,000  KW.,  and  could  be 
cornfortablv  carried  by  the  Scottish  Central ;  an  expenditure 
of  £16,000'  would  be  involved,  and  a  saving  of  about  £1,000 
l^er  annum  made. 

Group  D. — The  undertakings  generate  S,985.0(X)  units;  coal 
u.sed,   21,754  tons;  coal  cost,  £13.031;  average  coal  per  unit. 

5.4  lb. ;  price  per  ton,  12s.  The  undertakings  all  generate 
direct  current,  and  have  similar  load  characteristics;  linking- 
up  is  not  justified,  but  future  requirements  should  be  met  by 
H.T.  bulk  supply. 

In  addition,  the  question  of  linking-up  between  groups  has 
also  been  considered,  and  the  following  conclusions  aarived 
at  :  — 

•  Co-operation  between  municipal  and  private  entei-prise  in 
the  electricity  supply  business  has  had  some  success  in  Ger- 
many.— See  Consular  Report  No.  (>~v5  on  the  Supply  of  Elec- 
tricity in  Germany — Cd.  7,049.  A  scheme  emboti.ying  this 
p\'inciple  has  actually  been  worked  out  in  some  detail  by  the 
L.C.C.  for  dealing  with  London.  Its  progress  was  etopix^d 
by  the  outbreak  of  war,  but  the  reports  and  papers  relating 
to  it  are  of  considerable  interest. 
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Group  E  (.\  and  B). — The  only  practical  manner  in  which 
these  group.s  lui^^'ht  be  linked  up  would  be  by  niean.s  of  a  link 
between  Clyde  Valley  ('25  periods)  and  Paisley  (50  periods). 
Calculating  on  a  link  of  l.OiXl-KW.  capacity,  the  total  cost  of 
mains,  rotary  machinery,  &c..  was  found  to  be  approximately 
£12,870,  while  the  annual  saving  to  be  exi>ected  from  the 
interchange  of  energy  would  not  exceed   ±'1,040. 

Group  F  (B  and  D).— The  undertakings  in  Group  D  are  all 
within  tlie  Clyde  Valley  area,  and  the  l.anark.«hire  tramways 
are  already  supplied  from  the  Clyde  Valley  C<j.  at  several 
point.s.  Linking  up  these  groups  would 'involve  the  exten- 
sion of  the  Clyde  Valley  Co.'s  mains  to  each  of  the  undei- 
takings  in  Group  D,  and  the  provision  of  rotary  machinery 
and  switchgear  would  cost  approximately  £15.1K,W.  Assuming 
a.  supply  to  be  given  at  week-ends,  the  fuel  saving  would  be 
equivalent  to  ,£1,200  per  annum.  There  would  be  other  ad- 
vantages, but  the  Committee  considers  that  linkmg  up  foi' 
the  single  purpose  of  week-end  supply  to  the  stations  in 
Group  D  from  the  Clyde  Valley  Co.  caniiot  in  the  meantime 
be  recommended.  ' 

Group  G  (B  and  C). — The-  linking  up  in  these'  two  grouiis 
resolves  itself  into  a  question  of  interconnecting  the  Clvde 
Valley  system  (25  cycles)  with  the  Scottish  Central  (50  cycles). 
Having  regard  to  the  distance  between  the  systems,  and  more 
particularly  to  the  dift'erence  in  periodicity,  neee.s.sitating  rotary  • 
machinery  at  a  new  station  and  special  stall',  linking  up  is 
not  recommended.  The  Scottish  Central  system,  however,  is 
of  the  same  i^eiiodicity  as  the  Fife  Power  Co..  whose  area  of 
supply  is  included  in  the  East  of  Scotland  9rea  in  the  map 
issued  by  the  National  Electric  Power  Supply  Joint  Com- 
mittee, and  it  is  therefore  suggested  that  the  district  served 
by  these  two  undertakings  would  be  better  considered  as  a 
separate  area,  making  thi'ee  areas  in  the  Scottish  .section. 

Thus,  omitting  the  capital  and  .saving  involved  in  Group  B. 
the  total  capital  involved  in  hnking-up  would  be  fll.S.STO. 
and  the  estimated  .saving  £9.140  ]ier  annum. 

Much  greater  fuel  economy  would  be  ivalised  by  linking-up 
•v\here  conditions  were  favourable  for  the  purjiose  of  a  sui)i)ly 
in  bulk  from  the  larger  to  the  smaller  undertakings,  and  rthe 
Committee  recommends  that  this  aspect  lie  farther  inve.sti- 
gated. 


TRADE     STATISTICS     OF     THE     STRAITS 
SETTLEMENTS. 


The  following  statements,  showing  the  imports  (not  for  tran- 
.shipment)  of  electrical  and  other  materials  into  the  vaiinu-- 
Straits  Settlements  ports  in  1910.  are  taken  froju  the  rect'iitl-i 
issued  official  trade  statistics.  In  compiling  these  .stuti,-.tic_,- 
the  first  port  of  shipment  is  generally  accepted  as  denoting 
the  country  of  production.  The  values  for  1915  are  added  for 
purposes    of    comparison,   with    notes    of    any    increa.ses    or 

IMPORTS  INTO  SING.^PORE. 

1915.  1910. 

Dollars.      Dollar 
Jflegrapk  and  telephone  materials. — 
From  United  Kingdom     ...       389.000 
,,      United  States  ...  — 

Svyeden  — 

Other  countries       ...         16.000 


Inc.  or  dec. 
■  Dollars. 


092,000 
18,000 
22,000 
14,000 


+  303,0<)ii 

+  18.0(10 

-f  22,000 

-  2,000 


Total        405,000 

*  Australia   $2,000. 
1  ramtvcn)  <t>'d  railway  materials. — 

From  United  States  ...       165,000 

..      United   Kingdom     ...         77,000 
..      Other  countries       ...         13,000 


740,000 


341  .(m 


Total        

255,000 

186,000 

- 

09,(KXI 

Electrical  machinery. — 

Prom  United  Kingdom     .. 

.       219,000 

2:32,0(KI 

+ 

13,000 

German  V 

2,000 



_ 

2.000 

..      Italy                

5,000 

13,000 

-1- 

8,000 

Netherlands 

17,000 

5,000 

- 

12,000 

United  States 

13,000 

16,000 

-f 

3,000 

Japan              

8,000 

15,000 

+ 

7,000 

Other  countries 

23,mKl 

.30,0(H) 

+ 

7,000 

Total        287,(KX) 

Engines,   boilers,  and  parh. — 


Froca  United   Kingdom 
Sweden 
United  States 
Other  countries 


266,0tW 


8,000 
27,000' 


311,000        +    24,000 


339,0(K1 
100,000 
51,000 
38,000 


Total 


...       aOl.OC^       5-28,000 
*  Denmark   $5,000. 


1915. 

1916. 

Inc.  or  dec. 

Lampn  and  lampware. — 

Dollars. 

Dollars. 

Dollars. 

From  Netherlands 

18,000 

17,000 

-      1,000 

Germany        

.-.       17,000 

— 

-     17,000 

,.      United  Kingdom 

45,000 

73,000 

+    28,000 

,,      United  States 

6,000 

9,000 

+      3,000 

.lapan              

15,000 

04,000 

+    49,000 

Other  countries 

15,000 

28,000* 

+    13,000 

Total        116,000       191 ,0a) 

'  Su.'dcn  $8,000. 
Machinery,  other   {except  sctving  inachinss). — 


IMPORTS  INTO   MALACCA. 
TeUiiraph   and  telephone   materials. — 
From  United   Kingdom     ...  2,000  3,000 

Engines,    boilers,  a,nd  parlx. — 
From  United   Kingdoui     ...  5,000  4,000" 

*  Entered  through  Malay  States. 
Electrical   machinery. — 

From  United   Kingdom     ...  1,000  — 

Machinery,  other  (e.rccpt   -Hriving  ynachines). — 
From  TTnited    Kingdoiu     ...         18,000         67,000 
.,      Other   countries       ...         11,000*         !?.,000 

Total        29.000         09,000 

•  Federated   Malay    States  $10,000. 
N.B.— Dollar  =  2s.  4d. 


75,000 


From  United   Kingdom 

Australia         

..      United  States 
Other  countries 

502,000 
36,000 
65,000 

116,000 

719,0(X) 
i)an  $22,00(J. 

699,000 
25,000 

288,000 
170,000* 

-f 

+ 

+ 

+ 

197,000 
11,000 

223,000 
54,000 

Total 

*  Ja 

l,182,(XI0 
.\NG. 

46:3,000 

IMPORTS  INTO  PEN 

Electrical   machineru. — 

From  United  Kingdom 
„      United  States 

Denrhark        

Other   countries 

44,(XIO 

2,000 
6,001.) 

55,000 
4,(XXJ 
5,000 
4,00(.i 

-t- 
-1- 
+ 

11,000 
4,000 
3,000 
2,000 

'  Total        

52,000 

68,00(J 

+ 

16,000 

Engines,   boilers,  and  partt 

;.— 

F^om  United   Kingdom 

.\ustraha         

United  States 
Netherlands 
Other   count  lies 

163,000 
*3,000 

'          5.000 
I'.OOO 

247,000 
3,000 

105,000 
5,000 
15,000 

+ 
+ 
+ 
+ 

84,000 
30,000 
165,000 

11,000 

Total 

205,000 

435,000 

2:30,000 

Macliinery,  oilier  (excepi   . 

nr.d'ing  macit 

ines). — 

I'Vom  United   Kingdom     .. 
.,       United  States 
Other   countries 

88,000 

18,000 

8,000 

90,000 
14,000 
42,000* 

+ 
+ 
+ 

2,000 

4,000 

34,000 

Total         

114,000 

146,000 

32,000 

*  Mala> 

States  $3:3,000. 

Lumps  and  lampicarc  — 

l''rom  Japan               

United   Kingdom 
Other   countries 

5,0(Xl 
28,000 
8,000 

24,000 
54,000 
8,000 

+ 
-f 

19,000 
26,000 

Total        

41,000 

86,(Wf 

+ 

45,0ai 

Tdciiraph  and  tcleplionr    n 
Fiom  United    Kingdom 

uilcrials.- 

6,000 

-f 

6,000 

Tramway  and  railivay   mat 

rrials. — 

Fnmi' United  Kingdom 
,,      United  States 
,.      Holland          

2,000 
1.000 

9,000 
2,000 

-f 

+ 

7,000 
2,000 
1,000 

Total        

3,000 

11.000 

-f 

8,000 

+  1,000 

-  1,000 

-  1,000 

+  49,000 

-  9,000 

+  40.00<i 


+  227,000 


Hamburg     Electricity    Works     in     Difficulties.— The 

following-  notice  appeared  in  llnmhui-tier  Xaclirichten.  on  December 
4th  :— "  Owing  to  Vreakdovvn  (.Botriebsstorung)  in  a  power  station 
of  the  Hamburg  Electricitiits-Werke,  it  is  essential  that  all  motor 
loads  be  disconnected  until  further  notice  between  the  hours  of 
4  p.m.  and  9  p.m.  It  is.  therefore,  strictly  forbidden  to  run  motors 
during  this  period.  In  case  of  infringement  of  this  order,  the 
ofiEending  installation  will  be  disconnected  from  the  lighting  net- 
work." It  will  be  interesting  to  learn  the  precise  nature  of  the 
trouble  which  has  necessitated  such  a  stringent  order. 
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THE     RONTQEN     SOCIETY. 


A  New  Portable  X-ray  Tube  Coxstructiox. 
At  the  meeting  of  the  Rontg-en  Society,  on  January  1st,  Mr,  Carl 
Darnell,   representing-   Mr.   W.   D.   Coolidge,   of  the   Schenectady 
Laboratories,  demonstrated  a   new   radiator   type   of   hot-cathode 
X-ray  tube,  and  also  a  portable  X-ray  generating  outfit  to  accom- 
pany it.      He    said   that   these   had   been    developed   in    America 
specifically  for  use  at  the  Front,  where  portability  was  a  chief 
consideration.     The  electrical  efficiency  of  existing  portable  X-ray 
generating  outfits  was  low,  but  it  could  be  greatly  increased  if  a 
suitable  tube  were  forthcoming  for  operating  directly  from  the 
secondary  of  a  high-pressure  transformer  without  the  use  of  any 
auxiliary  rectifying  device.     The  existing  type  of  hot-cathode  tube 
— i.e..  the  ordinary  Coolidge  tube — might  fulfil  this  condition,  but 
it  would  require  the  use  of  a  large  focal  spot,  which  was  a  disad- 
vantage for  radiographic   pur{)Oses.     The  essential  condition  was 
that  heat  should  be  more  rapidly  withdrawn  from  the  focal  spot 
than   was  the   case   with    the   ordinary   Coolidge   tube,  and  the 
device   of   water-cooling   whereby   this    might    have    been    done 
would  have   interfered  with  the  portability.     Experiment  proved 
that    the    most    effective     and     simple     method     was     to    build 
a    target    with    a    large    heat    capacity  and    high    heat  conduct- 
ivity,   and    then    to    provide    that    the    mass   of    metal    should 
be  cooled  at  the  time  when  the  tube  was  to  be  given  its  full  load. 
The  anode  of  the  new  tube,  therefore,  consisted  as  to  its  stem  of  a 
solid  bar  of  copper,  which  was  brought  right  out  through  the  glass 
of  the  anode  arm  to  a  copper  radiator.     The  head  of  the  anode  con- 
sisted of  a  very  small  wrought  tungsten  button  set  in  a  solid  block 
of  specially  purified  copper,  which  was  electrically  welded  on  to 
the  stem.     The  tungsten  button  designed  to  receive  the  cathode-ray 
bombardment  was  O'l  in.  in  thickness  and  i-  in,  in  diameter.     The 
complete  target  with  the  radiator  had  a  heat  capacity  considerably 
greater  than  that  of  the  present  standard  solid  tungsten  target, 
and   the   tube,  therefore,  for  a  given   milliamperage  and  voltage 
could  be  operated  several  times  as  long  as  the  other  before  the 
target  was   brought  to  red  heat.     But  an  even   greater  advantage 
was  the  fact  that,  between  radiographic  exposures,  the  target  in 
this  new  tube  copied  comparatively  rapidly,  owing  to  the  delivery 
of  the  heat  to  the  external  radiator.     And  whereas  the  older  tubes 
radiated  a  great  deal   of  their  energy  through  the  glass  of   the 
walls,  which  became  quite  hot,  in  this  new  tube  the  larger  part  of 
the   energy   impacted   to   the   target   was   conducted   out   to   the 
radiator,  so  that  it  was  possible  to  make  the  glass  bulb  very  small. 
Actually  for  portable  work  a  bulb  diameter  of  3|  in.  had  been 
standardised.     The  passage  of  inverse  current  was  avoided  in  this 
tube  also  by   the  construction  which  removed  heat  from  the  focal 
spot  so  rapidly  that,  in  normal  use,  it  never  reached  the  tempera- 
ture at  which   appreciable  thermionic  emission  of  electrons  took 
place.     The  first  model  of  this  new  tube  had  been  designed  to  carry 
10  ma.  at  a  5-in.  parallel  spark  gap  for  a  sufficient  time  to  make 
the    most    difficult    radiographic     exposure,    and,    tor    screening 
purposes,    to   carry   a   load   of   5  ma.  at  5-in.   parallel  spark  gap 
continuously  for  an  indefinite  period. 

Two  portable  X-ray  generating  units,  which  were  also  demon- 
strated, have  been  built  round  this  tube  model,  and  are  being  used 
in  the  United  States  Army.  In  both  of  them  the  tube  is  operated 
directly  from  a  high-voltage  transformer,  with  no  auxiliary  rectify- 
ing device.  A  second  paper  by  Mr.  Coolidge  and  Mr.  Moore 
described  this  unit  in  detail,  and  stated  that  after  considering 
various  types  of  apparatus,  a  gasoline-electric  set  was  adopted, 
furnishing  alternating  current  to  a  step-up  transformer,  with  the 
self-rectifying  X-ray  tube  operating  directly  from  the  latter.  This 
gasoline-electric  set  delivered  alternating  current  at  about  4.5  cycles 
and  120  volts  to  the  step-up  transformer.  The  advantages  of  the 
outfit  were  control  of  line  voltage,  making  it  possible  to  duplicate 
electrical  conditions  and  X-ray  results  very  accurately,  and  the 
ab.9ence"0f  moving  pai'ts  other  than  the  gasoline  set  itself.  The 
new  apparatus  was  discussed  by  a  large  number  of  members,  one 
of  whom  compared  the  innovation  to  that  of  the  Kodak  in 
photography. 
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19,04fi. 

19,050. 
vfhicles." 

19,063. 
Co.   &   A, 

19,064. 
Welch. 

19,065.  "  Manufacture  of  carbon  electrodes."  C.  H.  Thompson.  DecemUr 
24th. 

19,082.  "  Diaphragms  for  electrolytic  cells."  Chemische  Fabrik  Weissen- 
STEIN    &    R.    Wai-TER.     December  24th.      (Austria,  December  19th,  1916.) 

19,090.    "  Rectifier  for  wireless  telegraphy.'*    J.   F.  Miller.     December  27th. 

19,096.  "  Controllers  of  direct-current  electric  motors  for  hoisting  and 
lowering  apparatus,  &c."  Electric  Control,  Ltd.,  &  S.  Thompson.  De- 
cember 27th. 

19.098.  "  Sparking  plugs  for  internal-co.nbustion  engines,  &c."  J.  E.  Gim- 
BERT.      December  27th. 

19.099.  "Telephone    transmitters."     A.    M.arr.      December    27th. 

19,108.  "  Electromagnetic  methods  of  detecting  submarines."  R.  Be-ATTIE. 
December  27th. 


*'  Electric  lamps."  T.  W.  Cairns.     December  24t]i. 

"  Overhead    trollevs    or    collectors    for    electric    tramway    or    r; 

\V.   Rees  &   C.   O.   Taylor.     December  24th. 
"  Spring   terminals  for  electric  accumulators."     Fuller   .^ccumi 

P.  Welch.     December  24th. 

"  Electric    safety-lamp  cases."      Fuller  Accumul.ator    Co.   & 
December  24th.  ' 


ri.UO.     ■■  lilectric   cable  juntliun    liuings."     A.    ,M.    Lovett,  A.  C.   M.uiitvLU 
SI,  E.    O.    rvNE.     December  27th. 

lit. 12:1     "  Sparking    plug    ignition    wire   clip    for    rotary    aero  engines,    4c." 
\  .  OswiN.     December  27lh. 

i:M2(i.    "  Electric    insulators."     Soc.    Cer-imica  Riphard-Gi.vori.      December 
7ll>. 

.Means  of  control  for  searchlights,  &-c."     W.  A.  SrEVEKs.     Decem- 

R.  Dardelet.     (France,    December 

eceivcrs."        C.    Teasdale-Buckbll. 

De- 


ID.l.il. 
.  r  27th. 


19,13.').    "  Pocket  electric  lamp."     A 
2nd.)     LXcembcr  27th. 

19,130.    "  Telephone    and     micropho 
December  28th. 

l'),159.     "  Self-engaging    cog    for     electric    machines."       R.    H.     Lame 
■  .  mber  28th.  * 

19,170.  "  Electrolytic  preparation  of  metals  or  alloys  in  the  form  of  paste, 
iuiig--.  or  sponge."     B.  Leech,  .\sd  H.  &  L.  Sl.^ter.    December  28th. 

19.176.  "  Focusing  incandescent  electric  lamps  lor  optica]  projection  pur- 
ii,,>,s."     F.  C.   Jenkins.     December  28th. 

19,191.  "  Electric  switches."  H.  N.  D.wis  &  W^  R.  Twice.  December 
28th. 

19,195.  "  Safety  devices  for  interlocking  operating  pacts  of  enclosed  switch, 
Ac,  gear  with  door  or  doors  of  enclosing  casing."  }.  A.  HiRsT.  December 
29th. 

19.239,  "  Interrupters  or  contact-breakers  for  magneto-electric  machines." 
A.  M.  Allen  S:  R.  B.  North.     December  23th. 

19.240.  "  Chain  electric  welding  machines."  British  Insulated  &  Helse-; 
Cables,   Ltd.,   S:  P.   Bucher.     December   31st. 

19,252.  "  Sparking  plugs  for  internal-combustion  engines."  j.  Hill.  De- 
cember 31sl. 

19,280.  "  Party-line  ringing  systems."  Westers  Electric  Co.  (Western 
Electric  Co.,  U.S.A.)     December  31st, 

19,290.  **  Electric  systems  for  motor  vehicles,  &c."  BijUR  Motor  LluHTlNt; 
Co.      December  31st.  '  (U.S.A:,  .■ipril  30th.) 

19,304.  "  Sparking  plugs  for  internal-combustion  engines."  L.  Lavoisier. 
December  31st.  ^ 

19,322.  "  Electric  heating  apparatus."  .\.  J.  .^llen  &  L.  V.  Leonard.  De- 
cember 31st. 

19,351.  ".Alternating-current  el;ctromagnel."  D.  C.  Larso.n.  December 
31st. 
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re  lhos6  under  which  the  specification; 
ubs^quent   proceedings  will   be    taken. 
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S.   Steinberg  &    1.  Gr 


9,055.     Electric   Furn.ace  i 
June  27th.   1916.     (111,679.) 

9,408.     Electric  Hand  Lamps.     J.  W.  Manley.     July  20th,  1917.    (111,680.) 

15,500.  Construction  of  Dynamo-electric  M.\chines.  Sandycrolt,  Ltd.^ 
R     L.   Cleaver  &    H.   E.   P6tts,     October  31st,    1916.      (111,689.) 

15,803.  Contact  Breakers  for  Magnetos.  Soc.  Anon.  Appareiltage  Elec- 
iriijue  Grivolas.     December  27th,  1915.      (102,936.) 

17,260.  PoRT.ABLE  Telephone  and  Sign-uling  Apparatus.  H,  C.  Crews. 
December    1st,    1916.       (111,694.) 

17,277.     ELEcriiic  Switches.     H.  C.  Widlake.     December  1st,  1916.  pil,695.). 

17.450.  Electric  Lighting  Systems  applicable  to  Vehicles.  H.  .\.  Gilt 
ill.S.    Light  S   Heat   Corporation).     December  5th,   1916.     (111,704.) 

17,528.  Dyna.mo-electric  M.ichinerv.  E.  S.  G.  Rees  &  W.  Armistead.  De- 
cember 6th,    1916.     (111,709.) 

17  62G  Dvnamo-electric  Generators  and  Reversing  Mechanism  therefor. 
J.  Stone  &:   Co.  and   A.  H.   Darker.     December  7th,  1916.      (111,718.) 

17,701.  Electric  Water  or  other  Liquid  Heaters.  J.  S.  Langford.  Janu- 
;.ry   14th,    1916.     (103,475.)" 

17,856.  Control  of  Electric  Motors.  J.  M.  L.  Slater.  December  12th,. 
1916.      (Cognate  application,   84/17.)     (111,723.) 

17,996.  Selection  of  Electric  Currents.  .A.  Pcrego.  December  14th- 
1916.     (111,728.) 

16,223.  Device  for  Demonstrating  to  Classes  or  Individuals  the  Rel.^- 
iioN  between  True  and  M.^gnetic  Bearings.  W'.  J.  N,  Fairley.  Decembei 
20th,    1916.      (111,732.) 

18,386.  Method  of  Energising  .Aeri.\l  Conductors  for  Wireless  Sign.^- 
I.INC   AND  OTHER  PURPOSES.      G.   Plaisant.      December  22nd,  1916.     (111,735.1 

19X7. 

1,555.     Electroi  YTic  Production  of  Metal  Wire  and  Strip. 


Sparking    Plugs.      E.    Morgan. 


S.  O.  Co 
31st,   1917.     (111,737.) 

2,106.     Device  for    Testing    Magnetos  ,■> 
February    12lh,   1917.     (111,760.) 

2,439.  TEMrER.\TURE  Compensators  for  Electrical  Control  Devices. 
British  Thomson-Houston  Co.  (General  Electric  Co.,  U.S..\.)  February  19lh, 
1917.     (111,764.) 

2,624  Oil-break  Electric  Switches.  R.  W.  Gregory  &  Ekctrical  Im- 
provements,   Ltd.     February    22nd,    1917.      •111,766.) 

3.160.  M.inufactuee  of  Clay,  Plumb.\go  and  other  like  articles  by  Eliciro- 
PEPOSITION  on  Metal  Moulds.  B.  J.  .Mien.  March  3rd,  1917.  (.Addition  to 
2,252/17.)     (111,775.) 

5  898.  Means  for  Cleaning  the  Sparking  Plugs  of  Internal -cq»bustion 
Engines  and  the  like.     J.   H.  Andrew.     April  26th,  1917.     (111,794.) 

6  399  Mounting  and  insulating  of  the  Contact  Parts  of  Electric 
Switches.      H.    H.    Berry.      May  4th,  1917.     (111,796.) 

11,036.  Electric  Circuit  Controllers.  Igranic  Electric  Co.  (Cutler- 
Hammer  Manufacturing  Co.,  U.S.A.)  July  31st,  1917.  (Patent  ol  addition 
not  granted.)     (Ul,812.) 

11,579.    Sparking  Plug  Tester.     W'.  Hanman.    August  11th,  1917.    (111,813.) 

13,098.  Resistance  Switches  for  Controlling  the  Intensity  of  Electric 
Currents.      J.    Watkinson   &    W.  Adams.     September  12th,   1917.      (111,821.) 

13  551  Trolley  Wire  Systems  for  use  on  Electric  Railways,  Tramways 
AND  THE  LIKE.      P.  Dauson  &  F.  W.   Fawdry.     September  20th,  1917.    (111,822.) 

16.756.  Electric  Lighting  Systems  applicable  to  Vehicles.  H.  A.  Gill 
(U.S.  Light  &  Heat  Corporation).  December  5lh,  1916.  (Divided  epplicatlori 
on    17,4.50/16.)     (111,833.) 


Russian  Electrical  Regulations.— In  view  of  the  project ' 

of  law  prepared  by  the  Ministry  of  Trade  and  Industry  on  granting  > 
freedom  to  private  contractors  in  the  matter  of  installing  electrical  ,, 
conductors  and  constructing  installations,  the  chief  Board  of  Local  ; 
Economy  proposes  to  draw  up  a  series  of  rules  for  the  purpose  of  i 
protecting  the  interests  of  districts  and  towns  from  capitalistic  ^ 
(contractors  in  the  matter  of  electrical  transmission.  , 
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ENEMY    ADVERTISING. 


Thi5  Journal  is  conducted  in  the  interests  of 
British  industry  and  of  commercial  and  technical 
intercourse  between  the  British  Dominions  and 
friendly  nations.  Subject  to  the  conditions 
of  Peace,  its  pages  will  not  be  available  for 
assisting  the  recovery  of  markets  for  German 
and  Austrian  goads. 


ECONOMIC    PROBLEMS. 


During  the  past  few  weeks  the  greater  part  of  the 
world  has  been  discussing  inoiiientous  utterances 
by  leading  Statesmen  who  have  laid  down  the  terms 
on  which  they  would  be  prepared  to  discuss  Peace. 
These  statements  will  be  regarded  as  superseding 
others  that  preceded  them,  and  they  will  probably 
form  the  basis  upon  which  much  discussion  will 
lake  place  in  days  to  come.  The  average  lay  mind 
is  not  privileged  to  know  what  may  be  taking  place 
in  diplomatic  circles,  but  from  enemy  Press  utter- 
ances it  appears  unlikely  that  these  speeches  will 
have  an  immediate  effect  in  bringing  about  actual 
negotiations,  though  ultimately  it  may  be  found 
that  they  have  contributed  to  that  end.  One  im- 
portant outcome,  however,  and  probably  one  of 
several  that  they  were  intended  to  produce,  has 
been  the  re-establishing  of  a  strong  unity  of  aim 
and  effort  among  our  own  and  Allied  f>eoples.  The 
strain  of  war  is  unquestionably  heavy — critically  so 
— upon  all  the  peoples  of  Europe,  yet,  notwith- 
standing this  circumstance,  the  enemy  cannot  fail 
to  be  impressed  by  the  new  reinforcement  of 
strength  that  has  come  to  the  Allies  from  such  a 
spirit  of  unity.  But  the  unity  has  to  find  expression 
in  the  carrying  into  effect  of  new  measures  which 
make  a  further  call  upon  the  man-power  resources 
of  the  United  Kingdom,  and  impose  new  restric- 
tions upon  industry.  The  conferences  with  Labour 
which  made  the  occasion  for  the  Premier's  con- 
sidered speech,  have  extended  over  the  past  ten 
days,  and  they  still  continue;  it  is  to  be  hoped  that 
what  is  required  will  be  made  possible  with  a  mini- 
mum of  friction,  notwithstanding  the  present 
obno.xious  attitude  of  the  A.S.E.  Yet  we  cannot 
fail  to  bear  in  mind  that  even  if  Lal)our  concedes 
all  that  is  hoped  for  from  tlvese  conferences,  and 
finds  the  men  asked  for,  Industry  will  need  t»  adapt 
itself  with  the  greatest  possible  care  to  the  condi- 
tions that  will  follow  if  we  are  to  avoid  evil  effects 
upon  the  revenue-producing  industries  of  the  coun- 
tr)'.  The  need  for  a  strengthening  of  the  Forces  is, 
of  course,  paramoimt,  whetlier  the  remaining  stages 
involve  more  heavy  fighting,  as  seems  at  the 
nvoment   inevitable,  or  whether   months   are   spent 
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in  preliminary-  and  actual  negotiations.  In  addi- 
tion to  the  maintenance  of  the  fighting  forces  at 
their  maximum  possible  strength,  we  have  also  to 
bring  together  a  new  army  of  men  to  accelerate  our 
rate  of  shipbuilding.  To  build  new  ships  witli 
utmost  speed  now  is  to  help  defeat  the  submarine 
devilry  of  the  enemy,  but  it  is  also  a  measure  of 
utmost  importamce  which  will  ensure  that  ships  shall 
be  available  in  great  numbers  for  urgent  mercantile 
purposes  when  the  war  ends.  Therefore,  tliis  new- 
demand  has  to  be  made  upon  Industry  and  Labour 
to  find  many  thousands  of  men  to  accelerate  the 
carrying  out  of  the  great  shipbuilding  programme. 
While  we  are  thus  compelled  to  centre  our  best 
energies  upon  a  continuation  of  the  struggle  with 
all  the  means  at  our  disposal,  there  are  certain 
war  questions  other  than  man-power  and  shipbuild- 
ing which  necessarily  claim  very  serious  thought 
after  three  and  a  half  years  of  terribly  wasteful  \vzr. 
The  financial  burden  of  conducting  operations  on 
so  vast  a  scale  is  becoming  an  ever-increasing 
anxiety  in  most  of  the  lands  that  are  involved  in 
hostilities.  There  has  been  no  dramatic  crash  any- 
where such  as  might  have  been  anticipated,  though 
we  are  more  or  less  in  the  dark  as  to  what  is  actually 
the  state  of  affairs  in  Russia.  But  though  there  has 
been  no  sensational  event  of  that  kind,  there  can 
be  no  question  that  the  financial  problems  for  all 
the  nations  in  the  coming  days  will  be  of  such  a 
character  that  the  old  methods  of  dealing  with  such 
matters  will  not  suffice.  Expert  authorities  are 
coming  forward  with  suggestions  regarding  what 
we  may  have  to  do  in  order  to  pay  the  interest  on 
our  heavy-  load  of  war  debt,  and  to  reduce  the  debt 
itself. 

Taxation,  as  we  know  it,  seems  to  have  practi- 
cally reached  the  limit,  though  Labour  has  advanced 
some  sweeping  proposals  in  that  connection.  It 
is  impossible  to  go  on  taxing  capital,  however  in- 
vested or  held,  up  to  the  hilt,  without  injuring  indus- 
try, by  wliich  we  live.  Much  has  been  said  conceminu 
■'  Conscription  of  Capital."  If  that  means  what  we 
think  it  means,  it  is  inconceivable  to  contemplate 
prosperity  of  industry,  and  therefore  plenty  of  work 
for  every-body,  after  such  procedure.  Those  who 
are  putting  their  money  into  War  Loans  do  so  be- 
cause they  ha\-e  the  credit  of  the  British  nation  to 
depend  upon.  Industry  will  be  imperilled,  in  many 
cases  actually  confiscated  out  of  existence,  if  we 
confiscate  its  capital,  and  such  a  shaking  will  have 
been  given  to  the  foundations  of  British  credit  as 
will  prevent  it  from  recovering  its  equilibrium  for 
many  a  year. 

Where,  then,  is  the  money  to  come  from 
to  meet  the  increasing  financial  burden?  We 
are  constantly  being  advised  that  when  we  conie 
to  the  great  task  of  re-establishing:  our  pre-war  in- 
dustries and  our  foreign  trade  we  shall  need  the 
fullest  co-operation  of  the  forces  of  Capital  and 
Labour,  and  the  assistance,  in  certain  ways,  of  the 
State.  As  a  matter  of  fact,  something  more 
will  be  needed.  Beyond  the  increased  produc- 
ti\'ity  that  such  co-operation  should  assure,  we  shall 


require  to  adopt  large  ideas  for  the  increase  of 
wealth  by  the  enterprising  utilisation  of  the  vast  re- 
sources of  the  Empire,  and  by  aiding  certain  Allie<i 
nations  to  develop  their  own  resources  for  their 
own  and  for  world  benefit.  Conscription  of  exist- 
ing wealth  would  not  only  undermine  national 
credit,  it  would  jeopardise  industry,  lessening 
revenue  instead  of  permanently  relieving  our  bur- 
dens. What  seems  to  be  one  of  the  urgent  necessi- 
ties of  the  moment  is  for  the  recommendations  of 
the  Empire  Resources  Development  Committee,  as 
set  forth  in  the  report  issued  last  year,  to  be  car- 
ried into  effect  with  the  utmost  reasonable  expedi- 
tion. In  an  address  to  the  Royal  Colonial  Institute 
last  week.  Air.  H.  Wilson  Fox,  M.P.,  discussed 
some  of  those  recommendations.  He  was  speaking 
on  '■  The  Payment  of  War  Debt  by  Development 
of  Empire  Resources."  He  estimated  that  the  post- 
war revenue  that  the  Government  would  have  to 
raise  to  meet  its  obligations  could  not  be  less  thaa 
£600,000.000  per  annum,  and  some  new  method  of 
raising  the  money  would  have  to  be  found.  He 
opined  that  taxation  of  imports  was  unlikely  to 
yield  any  sum  that  would  go  far  to  meet  our  needs, 
and  expressed  the  view  that  the  burden  of  income- 
tax  could  not  be  increased  indefinitely,  while 
the  conscription  of  existing  wealth  would  be  a 
dangerous  and  impracticable  expedient.  New  wealth, 
he  went  on  to  say,  must  be  produced  under  condi- 
tions which  would  assure  to  the  State  itself  the 
direct  receipt  of  a  substantial  share  of  the  profits 
earned.  Such  a  means  was  to  be  found  in  the  adop- 
tion of  the  recommendations  of  the  Empire  Re- 
sources Development  Committee. 

The  reports  that  have  been  put  before  us  all  <iur- 
ing  the  past  decade  concerning  the  potential  weaJtk 
of  some  of  the  British  Colonies  and  Dependencies 
have  read  more  like  fairy-  tales  than  as  busioess 
documents,  so  vast  have  been  the  possibilities  that 
they  have  unfolded  before  us.  The  time  is  coming 
when  probably  some  of  the  dreams  which  under 
normal  conditions  seemed  unlikely  to  emerge  into 
actualities  may  assume  definite  form  under  the 
conditions  that  will  in  the  near  future  confront  bs. 
It  may  be  that,  notwithstanding  the  availability  of 
demobilised  forces,  the  need  for  larger  population 
will  hamper  the  Colonies  in  the  fuller  development 
of  their  resources,  as  it  has  done  in  the  past.  It 
may  even  be  that  what  has  been  happening  behind 
the  lines  in  France  will  repeat  itself  in  the  future 
wealth  creation  of  the  world.  Barriers  of  race  and 
colour  may  be  broken  down,  and  labour  armies  of 
all  nationalities  may  be  utilised  on  great  develop- 
ment projects  to  help  to  relieve  the  economic  bur- 
dens of  all  after  the  war. 

Our  own  Statesmen  and  the  President  ol  the 
United  States  ha-ve  laid  it  down  emphatically  in 
their  recent  speeches  that  there  will  be  no  economic 
war  after  the  war,  though,  as  a  war  measure,  snck 
is  necessary-  and  justifiable.  Possibly  there  may  yet 
be  co-operation  of  all  democratic  nations  in  the 
general  development  of  the  world  resources  lor  the 
benefit  of  the  people  of  all  lands.  Sir  A.  Steel  Mait- 
land,  however,  does  not  appear  to  see  any  imme- 
diate prospect  of  such  co-operation.  In  his  speeck 
of  Tuesday  last  he  warned  an  audience  of  business 
men  that  competition  after  the  war  would  be  keeser 
than  we  had  ever  known  it. 


Dr.  Addison  last  week  referred 
The  Whitley  to  the  urgent  need  that  exists  fo-r 

Hecommendatioas:   more  speedy  progress  being  made 
A  Matter  with   the    formation  of   Indastrial 

of  Urgency.  Councils,   as  recommended  i«  the 

Whitley  Report.  It  is  now  get- 
ting on  for  a  year  since  the  conclusions  ol  the 
Whitley  Committee    were    arrived    at,    and  we   are 
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convinced  that  a  number  of   Labour  troubles   that 
have  devieloped    since    then    might  have  been  pre- 
vented  if  there  had  existed  suitable   machinery  for 
dealing  with  the  causes  of  friction  before  disagiiee- 
ment  had  reached  a  critical  stage.     There  seems  to 
have    been    most    regrettable    delay    soniewhere    in 
applying  the  principles  laid  down.     We  are  not  over- 
looking the  fact  that  the  difficulties  of  the  times  are 
so   great  that   it   is  not  as   easy  as  it  might  be  in 
normal    times    to    establish    new    organisations    in 
which  varied  interests  are  concerned.  We  are  aware, 
also,    that   in    some    works,    arrangemients   already 
exist  which  provide  very  well   for  the  maintenance 
of  good  relations  between  employer  and  employed. 
Further  still,  we  know-  that  there  is  a  very  truculent 
element    in   tlie    country    which    pours    scorn    upon 
the  Whitley   idea,    and  means  to   oppose  its  appli- 
cation   tooth    and  nail,    because    it    wants    Labour 
abS'Olutely     to     control     industry,      and     therefore 
despises     suggestions     for     the     establishment     of 
good  relations.     The  difficulties  of  the  times,  how- 
ever, are  in  some  respects  an  argument  on  the  side 
of  urgency,   and  no  stone  should  be  left  unturned 
to  secure  hai-monious  working  for  the  remainder  of 
the  war,  as  well  as  after  it.    The  satisfactory  experi- 
ence of  some  manufacturers  with  their  own  arrange- 
ments is  also  an  argument  in  favour  of  the  Whitley 
spirit    and    its    wider     application     along    properly 
ordered  lines.       The  opposition  of  the   obstructive 
clement,   while  it  cannot  be  ignored,  must  not  be 
treated  too  seriously,  because  we  believe  that  when 
Labour   as    a  body   properly  understands   the    pro- 
posals,   the    majority    of    its    supporters    have    the 
good  sense  to   see   that   along  these  lines,    rather 
than  by  the  pursuit  of  ideals  in  the  deplorable  Rus- 
sian   fasliion,    order,    harmony,    and    prosperity   are 
to  be  found  for  millions  of  our  toilers.     Dr.  Addi- 
son, as  Minister  of  Reconstruction,  occupied  as  he 
is  with  a  hundred  enterprising  proposals  for  paving 
the  way  to  prosperity  in  the  years  of  Peace,  appre- 
ciates the  urgency  of  the  application  of  the  Lidus- 
trial    Council    idea   in    the    interests    of    industries. 
Though  we  are  calling  up  nearly  half  a  million  more 
men,  we  need  to  be  prepared  for  "  the  dislocation 
which  would  arise  on  the  proclamation  of  Peace,  or 
even  the  declaration  of  an  armistice."     Organised 
associations    of    employers    and    employed    will    be 
essential  in  order  that  the  Government  may  be  able 
to  confer  with  the  industries  on  the  many  problems 
that  will  be  bound  to  arise.    Dr.  Addison  was  speak- 
ing  at  a   meeting    at    Stoke-on-Trent   of  the  first 
National  Industrial  Council  so  far  organised;  it  is 
concerned  with  the  pottery  industry.     We  hope  that 
lus  appeal  for  greater  expedition  will  not  pass  un- 
heeded, though  we  recognise  that  there  is  still  a 
greait  deal  of  ignorance  upon  rne  part  of  the  public 
as    to    what     the     Whitley    recommendations     are. 
There  is  urgent  need  for  propaganda  work — making 
these    things  better  known  tliroughout  the  length 
and  breadth  of  the  land.    The  scarcity  of  paper  pre- 
vents  the   newspapers   from   printing  all   that    they 
would  have  published  under  normal  conditions  about 
thii    and  many  other  matters.       Everybody   is  too 
busy  to  read  much,  even  if  it  were  published.     War 
news  is  about  all  that  the  average  newspaper  reader 
is  interested  in  at  present.    It  is  unfortunate  for  the 
movement  that  these  things  should  be   so,  for,  -n 
our  opinion,  they  are  a  very  real  handicap.     The 
recently   formed   Industrial  Reconstruction  Council 
has  an  important  popularising  duty  lying  before  it, 
and  we  have  every  hope  that  it  will  soon  be  able  to 
4o  useful  work  assisting  the  more  expeditious  appli- 
cation of  the  Whitley  recommendations  as  urged  by 
Dr.  Addison. 


REMINISCENCES— IH. 


By  "EX-SHIFT  DOG." 


Shift  work  in  power  station.s  is  not  often  fraught  with 
exhilarating  experiences,  and  memories  are  more  often  of 
exciting  and  sad  occin-rences,  and  of  regrettable  visiis  U> 
"  the  carpet "  in  the  Chief's  office  ;  nevertheless,  more  than 
once  such  frivolities  as  tea  parties  have  been  successfnlly 
organised  upon  quiet  Sunday  or  other  afternoons,  and 
similar  innocent  diversions  can  be  recalled  by  most  shift- 
men of  lengthy  experience.  Unfortunately,  the  topography 
and  neighbourhood  of  the  majority  of  stations  do  not  favour 
the  arrival  and  dejiarture  of  guests,  and  usually  one  must, 
therefore,  be  content  with  the  company  of  one's  technicaJ 
associates,  some  of  whom  do  not  constitute  ideal  com- 
panions. However,  taken  as  a  class,  the  technical  personnel 
of  English  power  stations  is  of  good  social  standing  and  of 
decent  antecedents.  Company,  too,  is  not  always  confined 
to  the  f/em/s  homo.  Kats,  beetles,  fleas,  cats,  and  Irall-dogB 
are  among  improbabilities  which  come  within  the  scope  of 
actual  personal  experience,  the  smaller  species  being  the 
greatest  nuisances.  Poison  for  beetles  may  also  be  objection- 
able for  human  consumption,  and  an  unsuccessful  crusade 
of  beetle  extermination  resulted  in  a  six  weeks'  dangerous 
illness  for  the  originator  of  the  idea  ;  fleas  are  equally 
hopeless  in  many  riverside  stations. 

Facilities  for  the  obtaining  of  circulating  water  are 
naturally  of  great  weight  in  the  selection  of  a  site  for  a 
generating  station,  but  the  staff  will  never  forgive  the 
originators  of  the  plans  of  a  certain  station  which  is  imme- 
diately adjacent  to  the  town's  sewage  farm.  Regularly  at 
4  a.m.  the  engine  room  floor  was  sprinkled  with  carbolic 
powder  in  the  endeavour  to  combat  the  effluvia  resulting 
from  cleaning  operations  next  door— a  precaution  which 
was  so  far  successful  that  it  enabled  one  with  a  struggle  to 
just  support  animation.  This  station  also  supplied  steam 
through  a  reducing  valve,  giving  80  lb.  per  sq.  in.  from  a 
160-lb.  supply,  to  the  neighbouring  air  compressors  and 
sewage  pumps  ;  the  inauguration  of  this  arrangement  was. 
the  occasion  of  much  trouble  from  this  valve,  which  per- 
sisted in  alternately  sticking  open  and  shut  :  the  effect  was 
exceedingly  comic  in  the  pump  house,  but  also  exasperating. 
It  was  several  weeks  before  that  valve  consented  to  behave 
itself,  in  spite  of  all  humourings  and  overhauls. 

Seaside  power  stations  have  certain  troubles  to  coutend 
with  which  do  not  obtrude  themselves  upon  inland  localities. 
Particularly  along  the  "  front,"  salt  water  spray  attacks  alt 
polished  work  refentlessly,  and  arc  lighting  is  only  possible 
by  the  aid  of  ([uantities  of  vaseline  upon  rods,  &.<■.  "When 
this  state  of  affairs  is  aggravated  by  bad  arrangements  of 
gear,  and  neglect  on  the  part  of  the  outside  staff,  things. 
tend  to  become  chaotic.  Such  were  the  conditions  when 
and  where  the  writer  was  apprenticed  :  and,  as  the  junior 
station  man,  it  was  frequently  his  lot  to  assist  also  on  out- 
side work.  A  particular  set  of  arc  lamps  illuminated  a 
busy  jetty,  and  had  an  unpleasant  habit  of  refusing  duty  in 
the  early  winter  mornings.  Two  a.m.  once  saw  the  writer 
lashed  up  to  the  top  of  a  lattice  pole  endeavouring  to  locate 
the  trouble  in  one  of  these  lamps,  in  pitch  darkness  and 
heavy  rain  ;  and  the  language  used  when  eventually  it  Wiis 
discovered  that  the  day  duty  arc  trimmer  had  left  one  lead 
disconnected  from  its  terminal  almost  obviated  the  neces- 
sity for  any  other  illuminant.  Then  immediately  after- 
wards, when  operating  the  d.p.  knife  switch  controlling  this 
circuit,  and  with  both  feet  in  a  pool  of  water,  the  handle  of 
the  switch  came  away,  causing  the  operator  to  slip  and  ^ so 
deposit  his  hand  neatly  across  the  live  terminals.  The 
arrangement  of  the  control  gear,  apart  from  its  questionable 
quality,  was  very  poor,  and  most  things  were  beautifully 
un-get-at-able.  Tiive  lamp  jxiles  were  of  freipient  occur- 
rence, and  main  circuit  fuses  were  well  down  in  the  pole 
bases,  quite  a  foot  below  the  level  of  the  door.  Fault*  of 
all  sorts  were,  of  course,  common,  and  arc  shunt  coils  Imrnt 
out  with  regularity  and  frequency. 

Scales  of  bus-bar  voltmeters  are  usually  "  set  up,"  that 
is  to  say,  they  do  not  indicate  when  the  pressure  is  more 
than,  perhapx,  10  per  cent,  below  or  above  normal  :  anti 
this  is  a  practice  which  is  most  convenient  and  desirable. 


52 


THE    ELECTRICAL    REVIE"W.   [voi.82.  xo.2,09.>,  januarv  i8,i9i8. 


But  it'  tlie  paralleliiig  gear  is  not  of  the  balance  type, 
wherein  equal  bus  and  incoming  jiressures  give  a  zero 
reading  (and  in  the  case  of  a.c.)  it  is  also  desirable  to  have 
at  least  one  bus  voltmeter  with  a  full  scale,  together  with 
similar  instruments  for  machine  pressures.  A  certain  d.c. 
network  is  supplied  by  steam  sets  in  parallel  with  a  large, 
but  somewhat  remote  rotary  converter  sub-station.  A  com- 
plete shut-down  of  the  directly  steam-generated  supply 
threw  the  load  of  the  local  district  on  to  the  outlying  feeders 
of  the  sub-station,  so  that  the  latter's  pressure  feeding  back 
to  the  station  was  about  'Jo  per  cent,  low  :  time  was  then 
wasted  in  connecting  up  temporary  voltmeters  for  paral- 
leling in  again,  for  all  the  permanent  instruments  were  set 
up  and  were  showing  no  reading.  Except  for  this  proviso, 
large  scale  voltmeters,  steam-pressure,  and  vacuum  gauges 
are  excellent  aids  to  accurate  and  smooth  operation  and 
regulation,  and  in  an  a.c.  station  direct-reading  KW.-meters 
on  all  machines  and  the  more  important  feeders  are  equally 
desirable.  Steam-flow  meters  on  boilers,  too,  are  lieginning 
to  be  realised  to  be  as  useful  and  as  necessary  as  ammetei's 
ujx)n  D.c.  generators. 

Rotary  converters  and  motor-generators  are  not  oft«n  run 
together  in  parallel  on  both  supply  and  delivery,  but  they 
operate  very  well  under  these  conditions  so  long  as  neither 
the  speed  nor  voltage  variations  of  the  supply  are  frequent 
or  excessive.  Their  characteristics  are,  of  course,  rather 
imlike  in  these  two  particulars,  and  they  tend  to  alter  their 
load  distribution  rather  much  if  one  variable  changes 
without  a  corresponding  alteration  in  the  other.  Rotaries, 
as  a  class,  require  a  good  deal  of  tact  in  operation.  A 
certain  trio  of  very  large  converters  (a.c.  to  d.c.)  had  a 
nasty  habit  of  occasionally  developing  surging  between 
them,  and  this  usually  ended  in  a  fiash-over  unless  in  the 
incipient  stages  the  fields  were  varied  quickly  and  skilfully. 
To  minimise  the  trouble  the  D.c  breakers  were  fitted  with 
lightly  set  reverse  relays,  and  it  became  the  practice  to 
synchronise  the  incoming  rotary  with  its  volts  slightly  low, 
in  order  to  ensure  that  it  picked  up  load  on  the  d.c.  side 
immediately.  This  was  being  done  by  routine  on  one 
occasion  when  the  load  was  rather  light  on  the  running 
machine,  and  just  as  the  a.c.  switch  was  closed  (and  it  was 
a  trifle  "  late  ")  a  d.c.  feeder  tripped.  There  was  a  slight 
flash  from  the  incoming  rotary's  commutator,  the  running 
one  tripped  on  reverse  (d.c),  and  there  was  no  sign  on  the 
D.c  or  A.c  voltage  charts  of  any  irregularity  !  On  another 
occasion  one  phase  of  a  two-phase  generator,  supplying, 
amongst  other  demands,  a  large  six-phase  rotary  converter, 
was  accidentally  oj^ened  ;  apart  from  a  drop  in  volts,  no 
gi-eat  trouble  occurred  ;  all  synchronous  plant  remained  in 
step,  and  normal  conditions  were  resumed  without  further 
comment  when  the  second  phase  was  reconnected. 

Automatic  boosters  and  regulators  are  frequently  looked 
at  askance  by  the  older  generation  of  engineers,  but,  on  the 
whole,  they  operate  well,  albeit  more  than  one  "  automatic  " 
booster  has  been  stripped  and  converted  into  a  plain  shunt 
hand-regulated  machine  after  the  patience  of  the  station  staff 
has  been  exhausted.  Regulators  are  more  satisfactory 
when  they  are  designed  together  with  the  exciters  upon 
whose  fields  they  operate,  and  it  sometimes  pays  to  keep  the 
e.xcitor"s  voltixge  more  or  less  constant  at  the  regulator's 
l)est  operating  value,  by  means  of  hand  adjustment  of  a 
rheostat  in  the  main  rotor  circuit.  Some  old-type  regu- 
lators are  liable  to  hunt  upon  slight  piovocation,  and  one 
experimental  model  succeeded  in  giving  a  very  good 
imitation  of  lightning  effects  upon  the  lights  supplied  ;  it 
was,  of  course,  quickly  cut  out,  and  never  afterwards  had 
any  opportunity  given  it  to  repeat  the  entertainment.  It 
has  often  been  stated  that  it  is  impossible  to  operate 
machines  controlled  by  separate  regulators  with  "  astatic  " 
characteristics,  in  parallel  :  but  if  the  machines,  or  groups 
of  machines,  are  situated  in  different  stations,  it  is  quite  a 
satisfactory  arrangement,  provided  always  that  the  inter- 
connecting lines  have  sufficient  resistance  or  reactance  to 
allow  a  margin  of  scope  for  the  regulatore,  and  the  system  is 
in  actual  daily  operation. 

Remote  control  switches  are  addicted  to  occasional 
vagaries  in  their  operation,  and  should  be  systematically 
inspected  and  overhauled.  In  one  instance  an  earth  on 
some  lighting  supplied  from  the  same  source  as  the  relay 
operating  circuits  caused  a  generator  switch,  having  another 


earth  on  its  control  wiring,  to  trip  and  immediately  close 
again  ;  the  fuse  on  the  lighting  sub-circuit  then  blew,  and 
it  was  not  until  it  had  been  renewed  and  the  cycle  repeated 
that  the  cause  of  the  very  heavy  surge  was  realised,  for  the 
operation  of  the  generator  switch  was  not  ol)8erved  in  the 
fii'st  instance.  Similarly,  a  generator  switch  once  developed  a 
very  long  time-lag  in  closing,  so  that  when  the  set  was  sjmchro- 
nised,  the  signal  lamps  lit  up  for  "  closed,"  but  the  switch 
wasactually  only  slowly  travel  ling  into  contact.  The  operator, 
noticing  the  beha\-iour  of  the  synchronoscope.  realised  that 
something  unusual  had  occurred,  and  immediately  proceeded 
to  draw  the  e.h.t.  isolating  links.  He  had  drawn  two  by 
the  time  the  switch  actually  arrived  home,  and  thus  had 
averted  disaster,  for  the  neutral  was  not  in  this  ease 
earthed.  Indicating  lamps  should  be  on  entirely  separate 
circuits  from  the  control  system,  and  their  contacts  Bhould 
preferably  be  mounted  upon  the  rods  carrying  the  main  h.t. 
contacts  ;  this  is  so  arranged  by  some  makers,  but  should 
be  specified  in  all  remote  control  contracts.  Failure  to 
o{x;rate  altogether  is  generally  due  to  lack  of  attention — 
i.e.,  journals  or  clutches  remaining  dry  and  seizing,  stiff 
toggle  joints,  and  similar  mechanical  details  ;  but  faulty 
operation  is  even  more  dangerous,  and  is  usually  the  result 
of  mechanical  wear,  sparking  at  contacts,  or  electrical  open 
or  short  circuits  in  the  control  gear  ;  occasionally  a  current 
transformer  will  be  found  to  have  increased  its  ratio  by  a 
partial  short-circuiting  of  the  h.t.  turns,  but  such  caanot 
easily  be  detected  until  an  actual  breakdown  occurs.  Time- 
limit  fuses  should  be  religiously  tested  for  continuity 
before  use,  and  when  unsatisfactory,  put  unmistakably  on 
one  side  :  consideraljle  tiilie  and  much  energy  were  wasted 
in  testing  the  parts  and  functions  of  a  switch  whose  opera- 
tion was  inexplicable,  until  the  whole  trouble  was  eventually 
found  in  a  faulty  time-limit  fuse  which  appeared  to  the  eye 
to  be  perfect. 

All  switches,  levers,  and  valves  ought  to  be  labelled,  but 
such  labelling  can  be  carried  too  far  ;  and  if  sketches  are 
provided  they  should  be  diagrammatic  rather  than  actual 
working  drawings,  and  inscriptions  should  be  bold  and  suit- 
ably placed.  Modern  switchboards  tend  to  uniformity  of 
appearance,  panel  by  panel,  and  it  is  often  a  fatally  easy 
matter  to  operate  a  wrong  switch,  particularly  with  remote 
control  A.c  Standing  alternators  have  been  switched  in 
instead  of  running  rotaries,  and  similar  mistakes  made 
which  might  have  been  avoided  by  the  use  of  consjricuous 
labels.  A  raw  improver  was  once  sent  to  shut  down  a  roof 
fan,  and,  instead,  proceeded  to  open  the  unlabelled  main 
switch  of  the  driving  side  of  a  motor-generator,  which 
supplied  the  excitation  to  the  largest  a.c.  unit  in  use  at  the 
time  ;  naturally,  the  results  were  far  from  happy,  but  the 
whole  episode  might  have  been  avoided  by  the  use  of  a 
suitable  label. 


CABLE     FAULT     LOCALISATION     IN 
PRACTICE. 


By  D.  M.  W.  HUTCHISON,  M.I.E.E..  B.Sc. 


There  are  not  many  methods  of  locating  faults  in  ander- 
ground  mains  which  are  of  much  use  to  the  mains  engineer, 
and  really  practical  information  on  the  subject  is  not  easily 
obtainable.  The  writer  hopes  that  by  giving  some  of  the 
actual  results  of  his  own  experience  in  the  past,  he  may  be 
of  some  service  to  engineers  in  charge  of  cable  work. 

Several  years  ago  the  writer  had  charge  of  a  cable  system 
composed  partly  of  three-core  jute-insulated  Y.B.  sheathed 
cables  and  partly  of  lead-covered  paper-insulated  three-core 
cables.  Faults  occurred  on  the  system  at  the  rate  of  about 
one  a  week  ;  most  of  the  faults  occurred  on  the  V.B.  cables, 
which  were  eventually  replaced  by  pa{)er-insulated  lead- 
covered  cables. 

A  few  weeks'  work  convinced  the  writer  that  one  of  two 
tests  would  ser^e  to  locate  any  fault  that  could  be  located 
with  certainty  ;  these  were  the  loop  test  with  a  special 
bridge,  and  a  fall  of  potential  (F.P.)  test. 

Loop  tests,  with  the  dial  resistance  boxes  supplied  iu 
so-called  "  mains  testing  sets,"  and  search  coil  tests,  were 
found  to  be  very  inaccurate,  and  were  abandoned. 
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The  bridge  used  consisted  of  500  in.  of  Xo.  l(i  copper 
wire  marked  in  10-in.  sections  by  rings  of  paint  on  the  wire 
itself.  This  wire  was  stretched  round  insulators  on  a  board  ; 
the  ends  were  sweated  to  V.I.R;  leads  of  equal  length,  pro- 
vided with  terminals  suitable  for  attachment  to  link  box, 
fnse  bo.\,  or  feeder  pillar  fittings,  or  to  cable  cores. 

Current  for  testing  was  taken  from  the  mains,  and  a 
resistance  of  10  25-c.i".  carbon  lamps  was  used ;  the 
galvanometer  used  was  that  fitted  in  a  mains  testing  set,  but 
later  on  the  millivoltmeter  of  a  Century  testing  set  was 
found  to  be  more  sensitive  ;  a  tapping  key  was  used  in  the 
galvanometer  circuit. 

For  the  P.P.  test,  a  4-volt  accumulator  or  a  bank  of 
lamps,  a  reversing  switch,  an  arc-lamp  resistance,  and  the 
same  galvanometer  as  used  in  the  loop  test  were  all  the 
apparatus  required. 

On  the  occurrence  of  a  fault  the  procedure  was  as 
follows : — All  service  fuses  were  removed,  both  ends 
cleared,  and  a  Megger  test  and  lamp  test^  were  made  ;  the 
fault  was  then  classified  as  follows  : — 

Class  (1)  All  cores  shorted  and  earthed. 

(2)  „       „         „         but  not  earthed. 

(3)  Two  cores  shorted,  third  good,  no  earth. 

(4)  „       ,,         „         and  earthed,  third  good, 

(5)  One  core  earthed,  others  good. 

(6)  Total  disconnection. 

In  Classes  3,  i,  and  5  the  loop  test  was  used  provided 
enough  current  could  be  passed  through  the  fault  to  make 
the  resistance  lamps  glow. 

In  Classes  1  and  2,  and  in  Classes  3,  4,  and  '5  where  the 
fault  was  of  sufficiently  high  resistance  to  prevent  the  lamps 
glowing,  the  F.P.  test  was  tried. 

In  Class  6  the  method  used  was  cut  and  try,  attempts  at 
localisation  not  being  consistently  successful. 

It  is  important  that  the  lamp  tests  should  be  made  to 
supplement  the  Megger  tests,  as  may  be  seen  by  studying 
the  examples  given  below. 

If  a  loop  test  was  possible,  the  equivalent  length  was 
calculated  in  the  usual  manner,  and  one  example  will 
suffice  to  show  the  method  used. 


-> 


} 


Fio.  1. 

E.YA.MPLB  I.— Fig.  1  (loop  test,  Class  3  fault),  3-core  V.B. 

cable. — Megger  tests. 

-f  to  E  5,000  (0  -(-  to  0  12,500  0) 

—  to  K  5,000  (0  -  to  0  12,500  « 

0  toE  12,500  w  4-  to-  zero    „) 

A  lamp  test  showed  that  it  was  possible  to  light  the  bank 

of  lamps  through  the  short  circuit. 

Length  of  Loor. 
Length  of  cable         ...  4,478  ft.     -2  =  4,47M  ft. 

0  cable  ...  4,478  ft.     -l  =  8,05G  ft.  •2  sq.  in. 
„     bridge  leads        24  ft.    Jg  =     215  ft. -2  sq.  in. 


...     13,649  ft. -2  sq.  in. 
27-29  ft.  on  ■2  cable. 


Total 
1  in.  on  bridge  =  13,649/500 

The  test  was  made  according  to  the  abo\-e  diagram,  the 
wire  from  the  lamps  being  moved  up  and  down  the  bridge 
wire  until  the  millivoltmeter  showed  no  deflection  ;  the 
bridge  leads  were  then  reversed,  and  another  reading  was 
taken. 

The  calculation  is  a  simple  one,  thus  :  zero  position  was 
found  on  the  average  of  the  two  readings  to  be  154  in.  from 
the  end  of  the  bridge  attached  to  the  faulty  cable. 

Distance  to  fault  27-29  x  154  =  4,202  ft.  6  in.,  less 
107  ft.  6  in.  for  one  bridge  lead  =  4,095  ft.  of  -2  sq.  in. 

A  check  test  from  the  other  end  gave  a  slightly  different 
position  ;  the  mean  was  taken,  and  the  fault  was  found 
30  ft.  away,  an  .error  of  -67  per  cent. 

With  a  loop  test  the  error  in  most  ca.ses  was  well  under 
1  per  cent. 


Example  II.— -Fig.  2  (loop  test.  Class  3  fault).— This  has 
been  given,  as  it  is  a  good  example  of  how  the  Megger  tests 
may  be  misleading  if  not  supplemented  by  lamp  tests. 

Three-Corb  V.B. — Megger  Tests. 


+    10  K\ 

—   to  E 
0    to  e) 


-I-  to  -^ 

M)(i,()(iO  ohms  -)-  to  0  -zero  ohms 
—  to  0  ) 


D 


A  lamp  test,  however,  showed  that  it  was  possible  to  light 
the  lamps  through  —  to  0  only ;  they  would  not  light  through 
-f  to  0  or  -f-.  to  —  ^  This  could  then  be  classed  as  a 
Class  3  fault,  and  a  loop  test  applied. 

The  error  in  locating  this  particular  fault  was  Hi  ft.  in  a 
length  of  451.  or  3-5  per  cent.  ;  this  large  error  was  due  to 
the  negative  core  at  the  fault  being  almost  entirely  burnt 
away. 

Faults  of  Classes  4  and  5,  provided  the  lamps  can  be  made 
to  glow  through  the  fault,  are  tested  out  in  exactly  the  same 
manner  as  Class  3  faults. 

In  making  loop  tests  the  sine  qua  non  is  to  have  one  sound 
(that  is,  comparatively  sound)  return  ;  loop  tests  should  be 
used  in  preference  to  F.P.  tests  where  possible,  as  they  are 
less  liable  to  external  disturbances. 

In  making  loop  tests  it  should  be  remembered  that  if  the 
galvanometer  cannot  te  made  to  reverse  through  zero  liy 
sliding  the  wire  up  the  bridge  from  end  to  end,  there  is  a 
discomiection  in  the  loop,  probably  a  core  burnt  away. 

All  connections  in  the  loop  should  be  clean  and  tight, 
and  if  it  is  necessary  to  use  a  bond  at  the  end  of  the  loop, 
this  should  be  made  short  and  heavy.  If  it  is  impossible 
to  make  good  mechanical  connections,  sweating  should  be 
resorted  to,  but  good  mechanical  joints  can  usually  be  made 
at  feeder  pillar  and  network  boxes. 

This  brings  us  to  th.e  classes  of  fault  where  F.P.  tests 
were  necessary. 


Fig.  3. 

Example  III.- Fig.  3  (F.P.  test,  Method  I),  Class  4 
fault. 

Megger  Test. 

-I-  .to  E  30,0001  -f  to  —  35,000^ 

—  to  E  15,000  [ohms    -t-  to  0   35,000  [ohms. 

0  to  B    zero   j  —  to  0     zero   j 

A  lamp  test  showed  that  the  lamps  would  not  glow 
through  the  fault,  so  that  a  loop  test  was  not  possible. 

The  reversing  switch  is  an  arrangement  of  three  tumbler 
switches,  whereby  readings  of  the  F.P.  between  a  and 
fault  and  h  and  fault  can  be  taken  without  reversing  the 
galvanometer  leads. 

A  4-volt  accumulator  wiis  switched  on,  and  readings  wefe 
taken  quickly ;  an  average  of  about  six  readings  were 
always  taken. 

The  method  of  calculating  the  distance  to  the  fault  is 
simple,  thus  : — 

Length  of  loop,  6,525  ft.,  equivalent 

Deflection  a  to  fault  corrected  for  shunt  . . . 

Deflection  b      .,  „  „ 

Distance  of  fault  from  a,  24  X  6,525/64-5  = 

Being  on  the  neutral,  this  is         

The  error  wa.<  1 2  ft.,  or  -55  per  cent,  on  length. 

There  were  no  earth  deflections  in  this.  tc^t. 

D 


•2  sq.  in. 
24 
40-5 
2,425  ft. 
1.212-5  ft. 
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Example  IV.— Fig.  4  (F.P.  Test,  Method  II). 
This  is  an  example  of  the  method  which  was  used  for 
faults  of  Classes  1  and  ■>. 


IRON     COMMUTATORS. 


Bv  FREDEKIOK  MTJRGATEOYD,  B.Sc.  Tech. 


Fig.  4. 

A  length  of  sound  cable  is  connected  to  the  faulty 
length  ;  this  can  sometimes  be  done  through  link  or  fuse 
boxes,  or  otherwise  by  cutting  the  faulty  cable  ;  readings 
of  the  jx)tential  drop  when  current  is  passed  through  as 
shown  arc  taken,  and  the  position  of  the  fault  is  calculated. 

Megger  Test. 
+  to  E  zero         \  +  to  —  100,0001 

—  to  E  100,000  Uhms  +  to  0  zero         [-ohms. 
0   to  E  1,000      j  —  to  0   100,000  j 

Xo  current  could  be  passed  through  the  fault  for  a  loop 
test,  so  this  was  treated  as  a  Class  1  fault. 

Length  of  faulty  cable  ...     (idO  ft.  'O")  sq.  Iti. 

Length  of  sound  cable  ...     420  ft.  -Oo  sq.  in. 

Deflection  sound  cable  ...         ...     L'6'r> 

Deflection  faulty  cable  19-0 

Length  to  fault"420  x  19/2(3-5  =  301-5  ft. 

It  was  found  advisable  to  deduct  an  allowance  of  o  per 
cent,  from  the  calculated  length  when  using  this  second 
method  with  V.B.  cables  when  the  faulty  cable  was  earthed  ; 
this  is  probably  due  to  the  added  resistance  near  the  fault, 
due  to  the  cores  being  badly  burnt. 

Length  to  fault,  corrected  =  292  ft. 
Error  1  ft.  (5  in.  =  -16  per  cent. 
In   F.P.  tests  there  will  sometimes  be  earth  deflections, 
and  these  must  be  added  to  or  deducted  from  the  galvano- 
meter readings,  according  as  they  oppose  or  help  the  deflec- 
tion when  the  test  current  is  on. 

It  is  a  good  plan  to  put  a  resistance  of  about  5,000  ohms 
in  series  with  the  galvanometer  in  these  tests,  and  to  regu- 
late the  test  current  so  as  to  get  a  good  readable  deflection 
when  the  key  is  depressed  ;  this  saves  a  lot  of  trouble  due 
to  earth  deflections,  but  all  the  same,  if  these  are  variable, 
it  is  almost  impossible  to  get  a  reliable  test,  and  therefore 
it  is  better  to  cut  and  try. 

It  is  important  in  F.P.  tests  to  keep  the  test  apparatus 
well  insulated  from  earth,  and  to  see  that  the  galvanometer 
leads  are  attached  to  the  ends  of  the  cable  under  test — 
I.e.,  the  testing  circuit  should  not  include  any  unavoidable 
joints  :  the  joint  between  sound  and  faulty  cable  in  Method 
II  should  be  a  good  one. 

In  Class  2,  faults  using  F.P.  test,  Method  II,  the  history 
of  the  fault  has  to  be  roughly  taken  into  account ;  if  a  bad 
burn  out  is  suspected,  which  rather  depends  upon  the  fusing 
of  the  network  and  class  of  cables,  a  deduction  of  3  per 
cent,  should  also  be  made,  as  in  Example  lY. 

No  examples  have  been  given  of  F.P.  tests  on  Class  3 
and  Class  5  faults,  but  they  are  only  variations  of  the  tests 
given  in  Examples  IV  and  III  respectively. 


Electric  Steel  in  New  Zealand. — The  Industries  Committee 

of  the  House  of  Representatives  has  presented  a  report  on  the 
utOisation  of  steel  scrap  and  waste.  The  Committee  has  had  under 
consideration  a  proposal  from  Mr.  Thomas  Waddell,  of  Christchurch, 
to  establish  a  plant  for  the  melting  of  scrap  steel  by  an  electrical 
process.  The  Committee  recommends  the  remission  of  Customs 
duty  on  the  machinery  for  the  erection  of  the  electric  furnace,  and 
is  of  the  opinion  that  the  production  of  iron  and  steel  in  the 
Dominion  is  a  matter  which  should  receive  the  attention  of  the 
Government. 


The  fact  that  war  conditions  in  Germany  have  necessitated 
a  limitation  of  the  use  of  copper  and  enforced  the  manu- 
facture of  iron  commutators  in  certain  classes  of  machines, 
raises  the  whole  question  of  the  commercial  possibility  of 
iron  for  this  use  after  the  war.  Presuming  that  an  iron 
commutator  will  always  be  cheaper  than  one  made  of  copper, 
theu,  provided  there  are  no  insuperable  commutation  or 
mechanical  difficulties  in  operation,  we  can  safely  assume 
that  the  iron  commutator  as  a  commercial  proposition  has 
come  to  stay. 

Past  experience  of  commutation  problems,  however, 
should  deter  us  from  making  final  decisions  on  this  question 
from  mere  theoretical  considerations.  Commutation  prob- 
lems, electrical  and  mechanical,  are  so  abstruse  that  only 
practical  experience  in  the  operation  of  iron  commutators 
will  supply  the  verdict  as  to  their  commercial  future. 
And  whilst  British  engineers  will  naturally  watch  develop- 
ments in  Germany,  it  would  be  wise  for  manufacturers 
here  seriously  to  tackle  the  question  of  iron  commutatoi-s 
on  their  own  account. 

The  chief  objection  to  this  use  of  iron  in  place  of  copper 
is  that  a  magnetic  material  replaces  a  non-magnetic.  This 
means  that  we  are  adding  to  our  already  large  list  of  com- 
mutation factors,  a  field  produced  in  the  iron  segments  due 
to  circulating  currents  in  the  coils  undergoing  commuta- 
tion. This  field  is  radial,  and  coincides  with  the  axes  of 
the  brushes.  The  effect  is  ecjuivalent  to  increasing  the 
reactance  voltage,  as  this  extra  field  has  now  to  be  ijeutral- 
ised  before  commutation  can  be  completed.  The  result, 
therefore,  is  that  with  an  iron  commutator,  either  the  lead 
of  the  brushes  or  the  interpole  strength  must  be  increased. 
This  portion  of  the  subject  has  already  been  investigated  in 
C^ermany,  and  it  was  found  that  in  the  case  of  a  100-Kw. 
dynamo"  designed  for  110  volts  at  580  r.p.m.,  the  short- 
circuit  voltage  in  one  coil  was  increased  by  35  per  cent,  on 
replacing  a  copper  commutator  with  an  iron  one.*  The 
increase  required  in  the  interpole  flux  is  stated  as  10  to 
15  per  cent.,  and  if  this  is  so,  it  would  seem  that  no  serious 
alteration  in  the  mechiuiical  design  of  pole  pieces  or  frame 
should  be  necessary,  since  interpoles  are  usually  designed  to 
operate  well  below  saturation. 

Apart  from  the  above,  the  question  would  appear  to  be 
one  for  the  brush  engineer  to  solve,  and  he  would  find  his 
problems  very  much  aggravated.  Sparkless  commutation 
would  be  attained  with  much  greater  difficulty  in  view 
of  the  increased  reactance  voltage  and  the  extra  atten- 
tion requited  to  maintain  a  good  polished  commutator 
surface.  Not  only  would  great  care  be  needed  in  the 
choice  of  the  brush  quality,  but  careful  nursing  would  be 
a  sine  qua  non.  In  the  latter  connection,  the  first  con- 
sideration would  be  that  of  the  mica.  It  is,  perhaps, 
safe  to  say  that  the  majority  of  the  brush  troubles  which 
are  not  electrical  in  origin,  are  traceable  to  obstinate  mica. 
Mica  protrudes  for  two  reasons  ;  either  it  works  up  due  to  the 
alternate  heating  and  cooling  operations  it  undergoes,  or  else 
the  brush  is  insufficiently  abrasive  to  wear  it  away  at  the 
same  rate  as  it  wears  the  copper  segments.  We  so  often  speak 
of  "  hard  "  or  "  soft "  mica,  that  we  are  apt  to  forget  that 
"  hardness  "  is  no  criterion  of  this  "  rate  of  wear."  For  ideal 
conditions  the  mica's  resistance  to  abrasion  should  never 
exceed  that  of  the  metal  segments,  and,  as  already  stated,  the 
resistance  to  abrasion  of  any  material  bears  no  exact  rela- 
tion to  its  hardness  as  determined  by  any  of  the  usual 
methods.  Now,  from  experience  gained  in  comparing  the 
rates  of  wear  of  iron  and  copper  or  gun-metal  rings  with  the 
same  quality  of  brush  on  each,  we  can  safely  assume  that 
an  iron  commutator  would  wear  less  than  a  copper  one 
under  the  same  conditions.  It  seems,  therefore,  that  a 
more  obstinate  grade  of  mica  would  be  possible,  and  this  is 
a  distinct  advantage.  With  recessed  mica  the  commutator 
might  approximate  somewhat  to  steel  rings,  with  which 
some  experience  has  already  been  gained.  It  is  well  known 
that  certain   grades  of   highly-graphitic    brushes  operate 

'  Vide  j^lektrot.  u.  Maichineniav.  35,  pp.  273-276,  June  10th, 
1917. 
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excellently  on  steel  rings,  giving  a  good  polish  to  both  ring 
and  brush  contact  surface,  and  producing  little  ring  or 
brush  wear.  It  is  quite  possible,  therefore,  that  highly- 
graphitic  brushes  would  run  well  on  slotted  iron  commu- 
tators, and  the  fact  that  such  brushes  are  usually  a  good 
comniutating  type  encourages  this  point  of  view. 

With  regard  to  the  difference  in  friction  coefficient 
and  contact  drops  as  a  result  of  the  change  from  copper  to 
iron,  it  may  be  noted  that  German  experience  seems  to 
show  that  there  is  practically  no  difference  in  the  temperature 
rise  of  iron  and  copper  commutators  woi-king  under  identical 
conditions.  Whether  this  should  be  taken  as  fact,  or 
whether  German  engineers  are  merely  making  a  virtue  of 
necessity,  is  certainly  doubtful. 

That  iron  commutators  would  require  careful  watching 
in  operation  is  obvious,  and,  in  certain  situations,  such  as 
in  hygroscopic  atmosphere,  the  formation  of  rust  may  forbid 
the  adoption  of  iron.  .Bust  trouble,  however,  might  be 
satisfactorily  overcome  by  staggering  the  brushes,  so  that 
the  brush  paths  cover  the  whole  length  of  the  commutator. 
Tendency  to  rust  is,  of  course,  the  main  objection  to  steel 
rings,  for  it  has  been  found  that  a  slight  oxidisation  gene- 
rally occurs  when  the  machine  is  allowed  to  stand,  though, 
a,s  mentioned  previously,  this  is  usually  insufficient  per- 
manently to  injure  the  good  contact  surface  of  the  brush 
or  ring.  In  the  case  of  a  commutator  the  oxidisation  may 
usually  be  eciually  unimportant,  and  the  use  of  an  impreg- 
nated brush,  by  distributing  a  thin  Him  of  oil  as  a 
protective  coating  over  the  surface  of  the  commutator,  may 
be  an  effectual  remedy  in  cases  where  the  tendency  to  rust 
is  excessive. 

Trouble  may  occur  with  recessed  mica  owing  to  an 
accumulation  of  ru^t,  or  an  oil  and  rust  paste,  in  the  slots  of 
the  segments,  but  this  is  not  a  detail  which  should  present 
any  difficulty  in  overcoming  it,  and  in  cases  where  the 
machine  is  rarely  examined,  the  remedy  would  probably  be 
to  run  on  flush  mica,  using  a  suitable  hard  carbon  brush. 

As  stated  aliove,  the  commercial  value  of  the  iron  com- 
mutator can  only  be  finally  settled  after  actual  experience 
in  its  use  ;  but  judging  merely  from  a  tiieoretical  stand- 
point, the  iron  commutator  would  seem  to  have  a  certain, 
though  probably  a  very  limited,  future. 


CORRESPONDENCE. 


Letters  received  by  vs  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  followinq  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  JVi^etter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Meters  on  a  Changed  Frequency. 

The  question  raised  by  "  Query  "  in  your  current  issue  can  only 
be  correctly  answered  after  one  has  heard  what  particular  type  of 
meter  is  in  circuit. 

A  short  time  ag:o  one  of  our  largest  meter  manufacturers  decided 
to  test  one  meter  of  each  type  then  on  the  market,  and  comparisons 
of  all  kinds  were  made,  amongs*^  them  being  that  of  variation  with 
chang-es  of  frequency.  Needless  to  say,  vast  differences  were 
recorded  as  between  types,  and  the  errors  were  found  to  be  in- 
creased on  inductive  loads. 

The  figures  for  two  British  and  two  Continental  meters  (all  four 
in  general  use  in  this  country)  were  as  follows  : — 


British  Meters 
Half  load  P.F.  I'O. 
^  X  f  40  period,  1  per  cent.  slow. 
<:«)  i  .50       „        OK. 


c*){^^ 


1  per  cent.  slow. 
O.K. 


Half  load  P.F.  Vr,. 
4'0  per  cent.  slow. 
O'l)  per  cent.     „ 
3'5  per  cent.     ,. 
O.K. 


*   Continental  Meters. 
period,  3  per  cent.  slow.         i  per  cent,  alow.' 
O.K.  O.K. 

„        2'1  per  cent.  slow.       li'O  per  cent.  slow. 
0       ..        0'4  per  cent.  fast.       2'6  per  cent.  fast. 


Unless,  therefore,  the  majority  of  meters  in  question  are  of  Con- 
tinental origin,  or  the  circuits  are  mostly  for  povver  purposes,  there 
is  no  need  for  ''Query"  to  worry  about  the  change  of  frequency. 
Certainly  no  method  of  voltage  variation  will  compensate,  because 
AC.  meters  are  all  walt-liour  meters,  and.  therefore,  as  regards 
accuracy  are  independent  of  voltage  vswiation. 

T 

Urmston. 


Illuminating  Engineering. 

The  criticism  of  your  correspondent  on  my  address  to  the 
Illuminating  Engineering  Society  is  welcome,  and  for  any  discus- 
sion on  it  I  should  be  grateful. 

Mr.  Cook  suggests  that  I  encourage  the  idea  that  an  engineer 
"  has  done  his  duty  to  himself  in  accepting  the  sense  of  sight  as 
judgment  from  one  whose  mind  he  has  omitted  to  tutor  in  its 
requirements."  I  thought  that  I  had  already  wandered  too  far 
into  psychology  and  other  philosophical  matters,  and  I  hesitate  to 
enter  into  the  extremely  interesting  question  of  the  intellectual 
relations  which  do,  might,  or  should  exist  between  a  professional 
man  and  his  client.  Business  is  started  by  a  statement  by  the 
client  of  what  he  thinks  he  wants.  Sometimes  he  knows  this  so 
exactly  that  the  engineer  has  only  to  see  that  he  gets  it.  At  other 
times,  the  engineer  must  amplify  the  details  by  investigation  into 
the  case,  and  forms  his  own  opinion,  based  on  technical  experience, 
on  what  he  judges  that  his  client  really  wants.  It  is  rather  a 
delicate  matter  to  act  as  a  tutor,  or  to  do  more  than  "  elucidate  " 
qualities  to  him.  If  he  "  preaches  "  "  subordinate  diversity  factor  " 
and  "the  loss  of  intrinsic  brillianc.y  as  reduction  in  illumination," 
to  quote  Mr.  Cook's  words,  he  may  weary,  or  even  annoy,  his  client, 
unless  a  good  deal  of  tact  be  used.  May  I  quote  another  part  of 
my  address  .'  "  Even  if  an  instrument  should  one  day  be  invented, 
as  Lambert  hoped,  which  would  indicate  a  quantity  of  light  on  a 
scale  like  a  thermometer,  our  client's  opinion  of  the  lighting  will 
not  be  materially  influenced.  Illuminating  engineers  must,  there- 
fore, give  some  attention  to  the  subjective,  and  to  physiological 
interpretations  of  sense-impressions."  The  boot-maker  cannot  tell 
where  the  shoe  pinches,  but  a  knowledge  of  the  anatomy  of  the 
foot  will  help  him  to  give  relief.  The  oculist  may  preach  to  any 
extent,  but  the  patient  will  generally  insist  on  having  glasses 
which  help  him  to  see  better.     And  so  with  all  the  senses. 

"  The  more  liberal  education  from  engineers,  direct  to  the  public," 
to  which  Mr.  Cook  alludes,  is  one  of  the  main  objects  of  the 
Illuminating  Engineering  Society,  and  its  enthusiastic  honorary 
secretary  is  great  on  propaganda.  But  a  good  deal  may  first  be 
done  among  engineers  themselves  if  they  can  be  induced  to  study  the 
subject.  Like  other  branches  of  optics,  it  offers  pegs  on  which 
mathematicians  are  tempted  to  hang  festoons  of  formula,  pretty 
problems,  and  elegant  equations,  and  neologists  to  adorn  with 
lumens,  lamberts,  and  milli-phots.  But  the  more  practically 
minded  engineer  applies  simple  measurements  to  actual  cases, 
much  as  we  used  to  design  dynamos  a  third  of  a  century  ago,  and 
build  up  experience  thereon. 

In  this  connection  I  should  like  to  comment  on  Lieut.  Stroud's 
criticism  on  page  586  of  the  review  on  "Modern  Arc  Lamps  and 
Incandescent  Lamps."  He  rightly  suggests  that  in  the  absence  of 
any  information  about  the  kind  of  opal  glass,  exact  comparisons  of 
serai-indirect,  and  of  direct  lighting  are  not  possible.  But  in  his 
final  paragraph  he  says  that  "  the  proper  comparison  should  have 
been  made  with  the  most  efficient  type  of  open  reflector,"  when  it 
will  be  found  that  "  semi-indirect  lighting  is  40  per  cent  .  .  . 
dearer  than  direct  lighting."  The  introduction  of  the  reflector 
complicates  the  comparison.  The  first  question  is  to  find  the  loss 
of  light,  if  any,  due  to  the  use  of  an  opal  bowl  or  hemisphere. 

I  use  such  bowls  in  my  house,  and  there  is  one  in  one  of  the 
rooms  at  the  offices  of  my  firm.  I  have  made  measurements  of  the 
illumination  received  on  the  tables  below  these  lights.  At  home 
I  use  Ediswan  ''  Downlite  "  lamps  in  sand-blasted  opal  bowls,  pro- 
cured also  from  the  Edison  &  Swan  Co.  The  ceiling  has  not  been 
whitened  for  nearly  four  years. 

With  the  bowl,  the  illumination  on  the  table  from  one  light 
only  was  0'62  ft.-candle.  On  removing  the  bowl  it  was  0'65  ft.- 
candle.  The  direct  illumination  was,  therefore,  5  per  cent,  greater 
than  the  indirect.  With  the  bowl  in  place,  the  brightness  of  the 
ceiling  nearly  over  the  lamp  was  equivalent  to  that  of  a  white 
screen  receiving  an  illumination  of  3'(i  ft.-candles.  With  the  bowl 
removed  it  was  I'd  ft.-candles.  At  my  offices  the  difference  on  the 
table  was  less,  and  was  barely  measureable.  The  brightness  of  the 
ceiling,  which  was  whitened  about  four  months  ago,  was  2'8  with 
and  I'B  without  the  bowl. 

The  light  reflected  from  the  bowl  to  the  ceiling,  and  again 
reflected  downwards,  depends  on  the  reflecting  power  of  the  opal 
glass  and  on  the  solid  angle  subtended  by  it.  The  light  received 
directly  from  the  under  surface  of  the  bowl  depends  on  the  in- 
trinsic brightness  of  the  gltiss.  In  my  house  the  lamps  are  deep 
down  in  the  bowls.  Raising  a  lamp  2  in.  causes  an  inci-ease  of  the 
portion  of  the  ceiling  illuminated,  but  reduces  the  brightness  of 
the  glass  so  much  that  the  illumination  on  the  table  is  reduced 
from  0'65  to  049.  I  was  unaware  of  the  importance  of  the 
position  of  the  lamp  in  the  bowl  until  I  maide  this  simple 
experiment . 

A.  P.  Trotter, 

Westminster,  Januanj  Wth. 


Distinctive  Colours  for  Braided  Cables. 

It  gives  me  very  great  pleasure  to  again  acknowledge  the  receipt 
of  the  good  old  Review  for  the  period  since  my  last  letter.  It  has 
turned  up  with  clockwork  regularity  except  when  we  have  been  ou 
the  move,  when  it  follows  up  a  day  or  so  later  than  usual.  It  is 
appreciated  as  much  as  ever  by  all  the  electrical  men  of  this 
section.  With  reference  to  the  letter  on  distinctive  braidings  for 
■V.I.R.  cables,  by  your  correspondent  Mr.  T.  D.  Spark.  I  should 
like  to  add  my  appreciation  of  his  suggestion.  Since  I  have  been 
in  France  I  have  used  a  quantity  of  yellow  braided  cable.  Perhaps 
it  would  be  more  correct  to  say  yellowish-brown.  This  is  the 
colour  your  correspondent  suggeata.  but  I  rather  fancy  this  wir  - 
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was  of  French  manufacture.  French  electricians  use  a  lot  of  this 
cable  for  electrical  installations,  so  it  is  quite  possible  that  British 
firms  manufacture  cable  of  the  same  colour  for  the  French  market. 
Wi.shing'  you  the  compliments  of  the  season. 

Harrj'  Payn, 

London  Eleetrical  L'ngineeni. 
B.E.F..  France,  Jannar;/  oth,  1917. 


WE5T     OF     SCOTLAND     LINKINQ-UP. 


In  our  last  issue  (.p.  HO  we  published  a  fairly  full  abstract  of  the 
reiwrt  of  the  West  of  Scotland  Committee  for  the  interconnection 
of  elet;tricity[8upply  undertakings. 


Througrh  the  oonrtesy  of  Mr.  F.  H.  Whysall,  chief  electrical 
engineer,  Greenock,  and  hon.  secretary  of  the  Committee,  we  are 
now  able  to  reproduce  a  map  of  the  area  referred  to  and  a  summa- 
tion load  curve "  showing  the  combined  week-end  loads  of  the 
undertakings  concerned  for  which  provision  would  be  made  by 
interconnection.  We  also  append  a  table  giving  particulars  of  the 
undertakings  in  the  area  covered  by  the  map.  Readers  are  referred 
to  our  last  issue  for  details  of  the  report,  which  briefly  divides  the 
undertakings  into  four  groups — A,  B,C,  and  D — and  further  into 
joint  groups  of  A  and  B.  and  B  and  D,  these  being  denominated 
E  and  F  respectively.  Group  A  comprises  the  Paisley.  Greenock, 
and  Kilmarnock  undertakings  ;  Group  B.  the  Glasgow  and  Clyde 
Valley  Power  Co.'s  undertakings  :  Group  C.  Alloa.  Bo'ness,  Falkirk, 
and  Scottish  Central  Power  Co.'s  undertakings  ;  Group  D  embraces 
all  dii'ect-current  undertakings,  and  no  linking-up  is  proposed  ; 
Group  E  includes  the  Clyde  Valley  Power  Co.  and  Paisley  ;  and 


MAr  OF  West  of  Scotland  Area  ;   Boundary  Suggested  bt  National  E.P.S.  Committee  Shown  •otted. 


Particulars  of  West  op  Scotland  Electricity  Undertakings. 


Alloa      

Bo'ness 

Clyde      Valley      Power      Co. 

CMotherwell.     Yoker,      and 

ClydesmUl) 


Falkirk 

Glasgow 

Glasgow  (tramways) 


TJ.C 

D.C. 
3-p.  25  c. 


3-p.  50  c. 
3-p.  25  c. 
3-p.  25  0. 

3-p.-6ffc. 


Hamilton  ...         D.C. 

Kilmarnock       '  3-p.  SO  c. 

Kilmacolm         j        D.C 

Lanarkshire  C.C.  (Cambuslang)  D.c. 

Lanarkshire  Tramways  Co.    ...  ;        D.c. 


Paisley  ...         2-p.  50  c. 

Motherwell       ...         ...         ...  i       d.c. 

Scottish     Central     Power    Co.      3-p.  50  c. 

(Bonnybridge)  , 
Stirling...          .  .          ...         ...  D.C. 


H40 

460 

11,000 


lax. load, 
iv.  Winter, 
1916-17.      ( 


1)00 
,000 
500 
,600 
500 
300 
480 
,300 
,300 
480 
500 
520 


2,000 

500 

6.600 


•  668 

700 

25,000 


950 
45.000 
18,000 


1,180 
3,500 


2,500 
1,900 
3,000 


1.201 

1,000 

40.000 


1,.500 
55,000 
22,500 


1.180 
5.000 


175 
825 


6.400 
2.940 
6.000 


Gas  plant 
800 
33,000 


9.50 
55,000 
18,000 


1,500 
5,000 


200 
1,200 


3.500 
3,200 
3.500 


Spare  boilers 
at  peak 
load,  Kw. 


100 

8,000 


10.000 


700 
1..500 


Leased  to  Nat.  Elec.  Const.  Co. 

Bulk  supplies  to  Wishaw,  Coat- 
bridge, Airdrie.  Dumbarton  ; 
other  towns  and  villages  are 
supplied  ;  20.000-KW.  exten- 
sion in  progress. 

Extensions  of  30,000  KW.  are 
in  progress ;  systems  are 
linked-np. 

Includes  supply  to  Port  Glasgow. 


Supply  to  towns  and  villages  in 
district. 


850  KW.  purchased  from  Clyde 
V.P.  Co.  (not  included  in 
maximum  demand). 


Bulk  supply  to   Denny ;    other 
towns  and  villages  supplied. 
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Group    F    the    same   company  and    the    Lanarkshire   towns    in 
Group  D. 

The  cost  of  providing  links  of  maximum  utility  under  existing: 
conditions  is  estimated  at  £134,870,  and  the  annual  saving  is  put 
at  £19, 140,  or  omitting  Group  B,  the  outlay  would  be  £118,870 
and  the  estimated  saving  £9,140  per  annum. 


SUNDAY 

Composite  Week-end  Load  Curve  of  Undertakings 
Mentioned. 

The  Committee  consists  of  Mr.  George  Balfour  (chairman),  Mr. 

F.  H.  Whyaall  (vice-chairman  and  hon.  sec),  Messrs.  R.  A.  Brown, 

G.  F.  MoUer,  6.  Salter,  J.  Wishart,  C.  F.  Parkinson,  F.  Coutts, 
Roland  Marshall,  C.  T.  Astbury,  J.  Dalrymple.  J.  White,  Thos. 
Ross,  D.  A.  Starr,  H.  E.  Ferguson,  H.  C.  Babb,  J.  W.  Napier,  J.  W. 
Papworth,  W.  C.  Benson,  E.  T.  Goslin,  W.  W.  Lackie,  A.  Page. 
F.  J.  Launchbury,  and  H.  Dixon. 


The  method  of  taking  the  motor  adrift  is  explained  in  fig.  2, 
which  at  the  same  time  displays  the  special  constructional  features. 
The  external  carcase  is  in  two  halves,  and  is  of  strong  and  heavy 
construction.  With  the  removal  of  the  bearing  caps  and  bolts 
holding  together  the  two  portions  of  the  carcase,  the  upper 
portion  can  be  lifted  clear,  carrying  with  it  tbe  brushgear  and  the 
rotor  leads.  With  this  done,  eyebolts  are  exposed  which  are 
permanently  secured  to  the  bearing  bushes  in  which  the  rotor 
shaft  runs,  the  bushes  being  bolted  together  inside  the  shell.  By 
attaching  the  crane  slings  to  these  two  eyebolts,  the  bushes  can 
be  lifted  out,  carrying  with  them  the  rotor  and  the*'stator. 

The  stator  is  composed  of  a  separate  ring  of  laminations  built 
up  in  a  containing  frame  and  [self-contained  with  the  windings. 
After  being  lifted  out  of  the  bottom  [half  of  the  jcarcase  the  rotor 
can  be  lowered  to  the  ground  and  slid  out  of  1  the"stator.     This 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Headers  are  inrtted  to  submit  particulars  of  iieiv  or  improred 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficieid  interest. 

Three-Phase  Live-Roll  Motors. 

The-'standard  motor  designed  for  ordinary  electric  driving 
purposes  is  totally  unsuitable  for  operating  live-roll  gear  and 
otlier  auxiliary  machinery  in  a  steel  works.  The  motor  must  have 
exceptional  mechanical  strength  to  withstand  the  frequent  shocks 
experienced  in  consequence  of  the  heavy  loads  suddenly  thrown  on 
the  motor,  the  continual  rapid  reversing,  and  through  the  vibra- 
tion of  the  gearing.  Such  a  motor  must,  moreover,  be  totally 
enclosed  to  exclude  metallic  and  other  dust  which  abounds  in  steel 
works,  and  must  at  the  same  time  have  but  small  rotational  inertia, 
in  view  of  the  fact  that  it  may  be  called  upon  to  stop  and  start  as 
many  as  500  times  an  hour  in  the  course  of  its  normal  duty.  In 
addition,  the  motor  must  be  capable  of  rapid  dismantling  for 
inspection,  overhauling,  or  repairs,  enabling  any  adjustment  to  be 
carried  out  in  such  a  way  that  stoppage  of  the  plant  is  reduced  to 
a  minimum.  • 

In  three-phase  installations  a  special  form  of  induction  motor  is 
required  to  meet  the  conditions  outlined,  and  the  Genekal  Elec- 
tric Co.,  Ltd.,  have  undertaken  the  manufacture  of  this  class  of 
machine  ;  fig.  1  shows  some  of  these  machines,  which  are  the  first 
special  live-roll  induction  motors  to  be  manufactured  in  this 
country,  and  form  part  of  a  large  contract  for  an  imjjortant  new 
■works  in  the  North  of  England. 


Fio.  1. — "Witton"  Rolling-Mill  Induction  Motors. 

arrangement  makes  it  possible,  in  the  case  of  an  accident  to  either 
rotor  or  stator,  to  take  the  machine  adrift  and  insert  either  a  spare 
rotor  or  stator  complete  in  less  than  half  an  hour,  without 
loosening  the  holding-down  bolts. 

The  conductors  are  of  the  bar  type  both  in  rotor  and  stator,  and 
are  insulated  with  moulded  mica.  They  are  thus  capable  of  with- 
standing high  temperatures  without  deterioration,  the  insulation 
being  at  the  same  time  non-hygroscopic. 

In  these  machines  mechanical  considerations  have  first  claim  i 
the  air-gap  has  therefore  been  made  exceptionally  large,  being 
O'l  in.  (radially)  in  the  75-h.p.  motor.  Otherwise  every  care  has 
been  taken  to  give  a  high  power-factor,  and  the  machine  is  so 
designed  that  the  power-factor  increases  on  overload,  at  which 
time  a  good  power-factor  is  of  the  most  importance. 

The  motors  are  capable  of  withstanding  a  very  heavy  overload. 
They  have  a  starting  torque  of  2'5  times  normal  and  a  high 
stalling   point.      Very   substantial   ^bearing   bushes   are  prorided 


Fig.  2. — ''Witton"  75-h.p.  Thuke-phase  Live-Roli- 
Motor  Adrift. 

lined  with  white  metal,  and  very  liberally  designed.  The  journals 
in  a  75-H.P.  motor  are  never  less  than  5  in.  in  diameter  and  12}  in. 
long.  The  slip-rings  are  of  phosphor-bronze,  of  very  large  diameter, 
the  brushes  being  arranged  to  carry  the  current  continuously 
without  short-circuiting.  ^ 

In  order  to  permit  of  rapid  acceleration,  retardation,  and 
reversing,  the  rotor  has  been  constructed  of  small  diameter,  and 
has  therefore  a  small  moment  of  inertia.  To  avoid  breakage  of 
the  connections,  the  rotor  is  mounted  on  a  spider  which  also  carries 
the  slip-rings. 
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The  motor  is  symmetrically  constructed,  and  the  shaft  is 
extended  equally  at  each  end.  Xot  only  can  the  drive  be  taken 
from  either  end  of  the  machine  when  first  installed,  but  if  by  any 
chance  the  shaft  .it  one  end  of  the  machine  becomes  damaged, 
the  motor  can  be  turned  round  on  its  foimdation  bolts  and  can 
then  di-ire  from  the  other  end,  the  centres  being  exactly  the  same. 
The  extension  end  can  also  be  used,  if  necessary,  for  a  solenoid 
brake. 

This  class  of  machine  is  being  satisfactorily  used  in  steel  works, 
not  only  for  driving  live  rolls,  but  also  for  cranes  and  other 
auxiliary  machinery. 

Automatic  Circuit-Breakers. 

The  British  Thomson-Houston  Co..  Ltd.,  of  Rugby,  have 
issued  particulars  of  a  line  of  automatic  circuit -breakers  for  A.C. 
and  D.c,  for  use  in  heavy  service  up  to  6.000  amperes  at  650  volts. 
In  addition  to  their  usual  standard  designs,  the  makers  have  pro- 
vided a  free-handle  tripping  device  and  novel  features  in  minor 
details,  including  a  number  of  attachments  to  give  automatic 
operation  on  overload,  low  voltage,  reverse,  shunt  trip,  and 
combined  overload  and  reverse,  as  well  as  a  time-lag  on  overload 
combinations.  Auxiliary  switches  can  be  fitted  for  opening  or 
closing  an  auxiliary  circuit  when  the  breaker  operates,  and  any  of 
the  foregoing  attachments  can  be  added  to  circuit-breakers  supplied 
without  them,  no  alterations  being  necessary. 


j-jP,   3.— B.T.H.  2,000-AMPERE  Circuit-Breaker,  Tvpe  V. 
Form  B.    Closed  Position. 

Double  and  triple-pole  combinations  can  also  be  arranged  for 
higher  ratings.  Fig.  3  shows  a  2.000-ampere  s.P.  breaker,  with 
overload  and  time-lag  attachments  and  patint  blow-out  shield.  A 
powerful  double-toggle  mechanism  is  employed  for  closing  the 
breakers,  of  the  free-handle  and  quick-break  type,  without 
auxiliary  springs  ;  the  main  'contacts  are  of  ,laminated  copper, 
with  auxiliary  copper  contacts  and  supplementary  cai-bon  contacts, 
which  are  renewable.  All  arcing  takes  place  at  the  top  of  the 
circuit-breaker.  The  time-lag  is  of  the  dash-pot  type,  adjustable  over 
a  wide  range,  independently  of  the  overload  rating,  and  gives  an 
inverse  time  characteristic. 


(Societe  d'AIais  et  Camargue),  the  Barasse,  near  MarBeiUes 
(Society  d'Electro-Chemie),  and  Saint  Louis,  near  Marseilles 
(\luininium  Franfais).  These  alumma  works  absorbed 
100,900  tons  of  bauxite  in  19U,  121,0<:»0  tons  m  191'2,  and 
143,000  tons  in  1913,  whereas  the  consumption  in  1909  only 
amounted  to  40,000  tons.  .Although  the  tonnage  worked  up 
in  the  country  increased  by  over  threefold  in  five  years  the 
exports  were  of  considerable  volume,  the  figures  passmg  from 
14  000  tons  in  1910  to  151,000  tons  in  1911,  138,000  tons  in 
19i-2,  and  168,000  tons  in  1913,  which  last  quantity  was  m 
excess  of  the  home  consumption  in  that  same  year.  The 
principal  customers  in  1913  were  Germany,  which  revived 
82  .500  tons,  of  which  31,000  tons  were  sent  direct,  and  the 
balance  via  Holland;  Great  Britain,  52,600  tons;  Belgium, 
10  900  tons,  which  were  probably  also  sent  on  to  Germany ; 
and  the  United  States,  12,000  tons.  It  will  thus  be  seen  that  ■ 
Gennany  purchased  about  55  per  cent,  of  the  French  exports, 
and  Great  Britain  30  per  cent.  ,      ,      .      . 

The  working  of  the  bauxite  deposits  at  the  beginning  was 
embarked  upon  by  purely  raining  companies  for  the  purpose 
of  supplying  the  market  with  ore,  but  in  the  course, of  time 
the  producers  of  aluminium  began  to  acquu-e  mines  m  order 
to  reduce  their  prime  co.sts.  Thus  the  Societe  Electro-Metal- 
luroique  Fran?aise,  of  Froges,  obtained  possession  ot  the  Laire 
and  Beaume-Saint  Michel  properties  at  Mazaugues,  the 
Societe  d'AIais  et  de  la  Camargue  purchased  rights  at  L^upian 
and  Engardin  (Tourves).  and  subsequently  secured  the  de- 
posits at  Bedarieux  bv  the  absorption  of  the  Societe  Metal- 
lurginue  des  Pyrenees.  The  British  Aluminium  Co.  obtained 
control  over  the  Union  des  Bauxites,  whilst  the  Alummium 
Industrie  Gesellschaft.  of  Xeuhausen,  formed  a  branch  under 
the  title  ot  the  Aluminium  Frangais,  and  made  purchases  at 
Thoronet,  Vms,  Camps,  and  Mazaugues.  The  operations  ot 
the  latter,  however,  were  unfortunate.  After  havmg  extracted 
40  aX)  tons  the  company  found  that  it  had  made  a  mistake, 
but  subsequently  effected  the  purchase  on  the  Marseilles  iiX- 
change  of  the  majority  of  the  shares  in  the  Bauxites  de  trance, 
with  the  object  of  obtaining  supphes  for  the  works  at  iNeu- 
hausen  and  Chippis.  The  board  of  directors  of  the  Bauxites 
de  France  was  reorganised  by  the  Neuhausen  company  m 
July,  1914,  which  was  the  eve  of  the  conflict.  .   . 

Our  French  contemporary  proceeds  to  state  that  the  mining 
of  bauxite  has  been-  more  affected  by  the  war  than  all  the 
other  branches  of  minmg,  as,  despite. the  increase  m  the  con- 
sumption of  ahmiinium,  the  production  of  bauxite  has  con- 
Mdeiablv  decreased.  By  way  of  explanation  of  this  apparent 
inconsLstencv,  it  is  mentioned  that  prior  to  the  war  the  com- 
panies had  accumulated  large  stocks  of  bauxites,  which  w-ere 
drawn  upon  when  labour  became  scarce,  one  company  alone 
having  stocks  on  hand  amountmg  to  several  hundred  hou- 
sauds  of  tons.  Moreover,  the  domestic  '^o'i^™Pt'°°  °/j'*Xr 
has  decreased,  as  various  aluminium  works  have  adopted  other 
1  anchelof  ianufact«re.  On  the  other  hand  he  war  has 
arrested  all  exports  to  Germany.  Holland,  Switzei land,  and 
RiSr  whilst  the  high  level  of  freights  rendered  busmess 
with  thAlnited  States  out  of  the  question  until  the  issue  of 

"Vir^n^r^^Sr^although  the  w^  has  d^"  a^^^ 

i^-.^hi  z  i^^^^pT^iSn  t^h^'i^i^  it^d^np 

unfniura  were  mereb'  limited  to  aviation  and  automob.li^m^ 
Rut  the  future  would  be  for  ever  compromised  if  the  pre-war 
?o  cv  of  con^^uing  to  supply  Gemaany  ^ectb^  ^r  otherw.^ 
were"  continued,  and  if  measures  were  not  taken,  .the  ne^s- 
pa^r  concludes,  to  limit  exports  to  countries .  as,sociated  with 
France  in  the  defence  of  hberty  and  civihsation. 


THE     FRENCH      BAUXITE     AND     ALUMINIUM 
INDUSTRY. 


WAR  ITEMS. 


AccoRDiNQ  to  articles  which  were  published  recently  by  the 
Paris  Infonnalivn,  the  French  production  of  bauxite  prior  to 
the  war  represented  60  per  cent,  of  the  total  output  through- 
out the  world,  the  United  States  occupymg  the  second  posi- 
rion  in  this  respect.  The  red  bauxites  mined  in  the  South  of 
Pi-ance  contain  from  57  to  GO  per  cent,  of  alumina,  and  only 
from  2  to  4  per  cent,  of  silica,  and  are  therefore  highly  valued 
by  makers  of  aluminium.  In  1913,  which  was  the  last  year  of 
normal  working,  the  production  of  bauxite  amounted  to 
309,294  tons,  as  compared  with  196,056  tons  in  1910.  Out  of 
the  total,  258,074  tons  were  raised  in  the  region  of  the  Var, 
43,800  tons  in  the  Herault,  4,270  tons  in  the  Bouches-du- 
Ehone,  and  3,150  tons  in  the  Arieze. 

A  portion  of  the  tonnage  of  red  bauxite  extracted  was  con- 
sumed in  Prance  bv  the  aluminium  works  spread  over  the 
Vallev  of  the  Arc,  after  the  ore  had  been  treated  m  works 
installed  in  proximity  to  the  deposits  at  Gajdanne  (Socifete 
Electro-Metallurgique    Fianjaise),    Salindres    and    Beaucaire 


Trading  with  the  Enemy.— The  ''  London  Gazette  for 
January  ilth  contains  a  very  lengthy  list  of  persons  and 
bodies  m  Mexico  with  whom  trading  is-  prohibited. 

Lighting    Conditions   in   Petrograd.— The  "  Times  "cor- 
respondent at  Petrograd  gives  the  toUowing  account  of  the 
to  that  prevailed  on  January  11th  and  12th  in  that  city  .    , 
°:^I   am  wnting   this  message  by    the  hght  of   one^;andle, 
which  the  waiter  warned  me  would  cost  two  roubles  aft  (as. 
normal  exchange).    The  gloom  of  the  hotel  corridors  is  inten- 
7teA  by  lamps  the  size  of  nightlights  placed   at    awkward 
turns  and  corners.     Outside  it  is  20  degrees  below  zero,  and   . 
inside  one  feels  that  the  temperature  is  about  the  same.     At 
10  o'clock  last  night  the  electnc  light  was  turaed  off,  and 
s  nee  then    exceptmg  for  five  hours'  daylight,  we  have  been 
kept  in  darkness.     Many  parts  of  the  city  are  m  the  same  ; 
condition  owing  to  the  approaching  exhaustion  ot  tuei. 

Control  of  Imports  and  Exports.— A  meeting  of  merchants 
at  Birmingham  passed  a  resolution  urgmg  that,  whilst  it 
acquiesced  in  the  control  of  imports  and  exports  as  a  war 
measure,  such  control  should  cease  except  with  enemy  coun^ 
tries  and  subjects  at  the  earliest  possible  moment  consistent 
with  national  interests.  That  seems  to  us  to  be  the  same 
attitude  as  Sir  Albert  Stanley  took  up  when  resistmg  opposi-  i 
tion  to  the  Control  of  Imports  and  Exports  Bill. 

Exemption  Applications.-The  case  of  an  electrical  engU 
neer  at  a  war  Upital  came. up  before  .the  \\est  Ridmg  ■ 
Appeals  Tribunal,  at  Leeds,  agamst  the  decision  of  the  Marro- 
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gate  Tribunal.  Applicant  was  married  and  B  1,  and  would 
have  to  report  for  service  on  February  15th.  It  was  stated 
that  the  Furness  Hospital  (the  place  of  employment)  was 
being  used  for  wounded  soldiers,  and  15,000  electrical  treat- 
ments had  been  given  there.  The  appeal  was,  however,  dis- 
missed, but  the  man  is  not  to  be  taken  away  until  a  substi- 
tute had  been  found. 

.\t  the  Shorcditch  Tribunal,  on  Fi'iday,  the  Mayor,  Coun. 
H.  Busby  Bird,  J. P..  in  the  chair,  Messrs.  Osmond  &  Mat- 
thews, Ltd.,  of  13-29,  Hearn  Street,  E.G.,  wholesale  im- 
porters and  factors  of  electrical  goods,  appealed  for  seven 
ledger  and  invoice  clerks,  a  packer,  a  cashier  and  salesman, 
a  carman,  two  stock-keepers,  and  a  commercial  traveller,  the 
last  of  these  also  having  a  personal  apijeal.  Mr.  Wakeling  said 
that  on  the  ground  that  they  had  sucked  the  firm  as  dry  as 
ix»sible,  he  moved  that  the  men  be  granted  four  months  each. 
.Another  member  pointed  out  that  there  were  two  clerks,  aged 
36  and  40,  who  were  both  B 1,  but  Mr.  Wakehng  said  it 
did  not  matter;  they  had  been  through  the  lists  so  often  that 
the  orange  was  sucked  .dry.  Finally  it  was  decided  to  grant 
four  months  all  round,  with  the  previous  V.T.C.   conditions. 

At  Runcorn,  on  January  7th,  two  apprentices,  aged  18,  were 
appealed  for  by  the  Electric  Light  &  Power  Co.  The  Mili- 
tary Eepresentative  opposed,  on  the  ground  that  the  youths 
were  neither  skilled  nor  indispensable.  A  representative  of 
the  company  said  that  after  two  years'  service  at  the  trade 
the  youths  could  not  be  called  unskilled.  The  Military  Re- 
presentative replied  that  they  might  be  useful  to  the  com- 
pany, but  they  ought  to  be  in  the  .\rmy.  The  Chairman  : 
But  they  are  also  of  use  to  the  Council  and  public  of  Run- 
corn. The  company's  representative  said  that  they  had  lost 
nine  men,  and  had  11  left.  The  area  of  supply  included  Run- 
corn, Widnes,  Frodsham,  and  Helsby.  Conditional  exemption 
was  granted  in  each  case,  with  the  Volunteer  condition. 

At  Windsor,  on  January  3rd,  Mrs.  Fowler,  wife  of  Mr.  H. 
Fowler,  electrician,  renewed  an  appeal  for  the  retention  of 
F.  J.  Isgrove  (18),  apprentice  in  the  bu-siness,  Mr.  Fowler  being 
in  the  R.F.C.  Mrs.  Fowler  stated  that  she  had  been  unable 
to  find  anyone  to  take  the  youth's  place.  The  firm  was  the 
only  one  of  its  kind  in  Windsor,  and  Isgrove  and  a  lad  of  16 
were  the  only  two  left  to  do  the  work.  When  her  husband 
joined  the  R.F.C.  the  conditions  were  that  they  should  keep 
the  foreman,  but  he  had  also  gone.  The  Tribunal  granted  a 
month's  respite  for  arrangements  to  be  made  with  the  Civil 
Liabilities  Commission. 

.\t  Kendal,  the  Corporation  electricity  department  opposed 
an  appeal  by  the  Military  against  absolute  exemption  held  by 
an  dectrical  engineer  (41),  on  the  ground  that  he  was  en- 
gaged in  a  public  utility  service.  The  certificate  was  amended 
to  exemption  until  May  15th. 

At  Maidstone,  three  months'  exemption  was  granted  to  H. 
Upton  (30)  and  H.  G.  Tomlin  (33),  both  passed  for  general 
service,  coal  unloaders  at   the  Municipal  electricity   works. 

The  Sheflield  Tribunal  has  granted  exemption  until  June 
30th  to  H.  E.  Maxey  (38,  Grade  3),  electrician  at  the  King 
Edward  XTL  Hospital. 

.^t  Oxford,  the  National  Service  Representative  applied  for 
the  withdrawal  of  exemption  held  by  D.  Campbell  (38,  Bl), 
traffic  superintendent;  T.  Smalley  (3'2,  Bl),  inspector  and 
driver;  and  V.  Hill  (36,  Bl),  inspector  and  driver;  employed 
by  the  Electric  Ti-amway  Co.  The  company  applied  for  ex- 
tended exemption  for  A.  W.  Oakley  (37,  Grade  3),  unit  ad- 
juster and  smitli.  Captain  Sheild  agreed  to  three  months' 
temporary  exemption  for  Oakley  and  Campbell,  and  in  the 
cases  of  Hill  and  Smalley  he  contended  that  it  was  no  longer 
necessary  in  the  national  interest  for  the  men  to  remain  in 
their  present  occupations.  Insi>ectors'  work  could  easily  be 
done,  as  it  was  in  London,  by  women.  It  was  pointed  out 
that  the  two  men  were  not  only  inspectors,  but  experienced 
drivers  and  mechanics,  and  were  now  more  important  to  the 
company  then  ever  they  were  before.  They  had  six  inspec- 
tors before  the  war;  now  they  had  these  two,  and  two 
female  ones.  They  were  reduced  to  the  lowest  possible 
margin.  Oakley  and  Campbell  were  each  exempted  for  three 
months,  and  Hill  and  Smalley  for  two  months. 

Before  the  Northants  Appeal  Court,  -the  National  Service 
Representative  opix>sed  exemption  granted  by  the  Northamp- 
ton Tribunal  to  F.  L.  Perrin  (26.  Class  A),  electrical  engineer, 
who  has  two  businesses,  and  has  a  number  of  contracts  in 
hand,  on  the  ground  that  he  had  working  for  him  five  men 
and   a  boy.     .\  final  three  months  was  granted. 


LEGAL. 

Action  Against  Tynfmjuth  Electric  Traction  Co.,  Ltd. 
At  North  Shields  County  Court  on  11th  inst,  W.  H.  Brown,  master 
boiler-cleaner,  and  J.  A.  Southern,  miner,  brought  an  action  against 
the  Tynemouth  Electric  Traction  Co.,  Ltd.,  to  recover  damases  for 
personal  injuries  received  in  a  tramcar  accident  at  Whitley  Bay,  on 
.Tuly  22nd  last.  Brown  claimed  £24  and  Southern  .t  1 .5.  and  the 
company  admittintr  liability,  had  paid  into  court  £.5  in  Brown's 
case,  and  £3  in  the  case  of  Southern. 

Brown  stated  that  while  travelling  from  North  Shields  to  Whitley 
Bay  on  the  top  of  a  car,  the  trolley  slipped  from  the  wire. 
Southern  and  he  were  sitting-  topfether,  and  the  trolley  struck  both 
of  them  on  the  head.    He  was  ill  for  some  days,  and  could  not  sleep 


at  night.  He  did  not  consult  a  doctor  until  August  2l8t,  when  he 
saw  Dr.  Mort.  of  Middlesbrouprh.  who  gave  him  some  meHicine. 

The  Doctor,  in  reply  to  the  Judge,  said  he  g-ave  Brown  a  "  stomach '' 
bottle. 

The  Judge  said  he  thought  the  company  had  behaved  very 
liberally  in  paying  into  Court  the  amount  they  had  done.  He  gave 
judgment  for  the  defendants.  In  the  case  of  Southern  it  was 
stated  by  his  solicitor  that  the  amount  paid  into  Court  would 
be  accepted.  Judgment  was  entered  for  the  defendants  in  each 
case  with  costs. 


Electrical  Exoineer  Fixed. 
Ar  Warrington  Police  Court  last  week.  Henry  Tinsley,  electrical 
engineer,  of  South  Norwood,  London,  stated  to  be  engaged  on 
important  work  for  the  Government,  was  charged  with  having 
made  a  statement  likely  to  cause  disaffection,  or  to  interfere  with 
the  success  of  H.M.  Forces. 

Mr.  Thomas  A.  Moss,  living  at  the  Lion  Hotel,  stated  that  on 
November  9th,  while  having  supper  there,  he  heard  the  defendant 
ask  the  landlady  as  to  ti-oops  leaving  the  district.  The  defendant, 
who  was  staying  at  the  hotel,  was  heard  to  tell  the  landlady  that 
the  war  would  soon  be  over,  and  we  should  have  to  make  the  best 
terms  we  could.  He  also  made  other  statements  to  the  witness.  The 
defendant  denied  having  said  anything  about  Germany  having 
won  the  war.  What  he  said  was  that  we  had  a  hard 
engineering  problem  in  front  of  us,  and  we  had  to  put  our  hacks 
into  it  before  we  could  get  through. 

Mr,  Dodd.  defending,  said  that  if*  everybody  was  to  have  his 
conversation  picked  up  and  brought  into  a  police  court  we  should 
not  know  where  we  were.     A  fine  of  £  25  was  imposed. 


Electrical  Firm  Fined. 
At  Manchester  City  Police  Court  last  week,  Messrs.  A.  W.  Taylor 
and  Co.,  electrical  engineers,  New  Brown  Street,  were  fined  £,'i  for 
failing  to  exhibit  a  list  of  employes  as  required  by  the  Defence  of 
the  Realm  Act. 


BUSINESS  NOTES. 

Plant  for  Sale. — Battersea  Borough  Council  Electricity 
Department  is  inviting  tenders  for  several  steam  dynamo  sets  in 
good  condition.    For  particulars  see  our  advertising  pages  to-day. 

Fire  Prevention. — Messrs.  Associated  Fire  Alarms, 

Ltd.,  of  Jewin  House,  Redcross  Street,  E.C.  1,  have  sent  us  par- 
ticulars of  a  number  of  cases  in  which  their  automatic  apparatus 
has  recently  prevented  serious  damage  from  being  incurred  through . 
outbreaks  of  fire.  In  one  instance,  owing  to  the  bearings  of  a 
hoist  heating,  the  dust  and  fluff  over  the  hoist  became  ignited,  and 
within  two  minutes  the  Fire  Brigade  was  on  the  spot.  In  several 
other  cases  the  Fire  Brigade  was  directly  summoned  by  the  appa- 
ratus in  time  to  prevent  the  spread  of  incipient  fires,  and  one 
alarm  was  given  in  the  course  of  an  air  raid,  saving  an  important 
building  from  destruction. 

Manufacturers'  Meeting. — The  annual  meeting  of  the 
National  tTnion  of  Manufacturers  (Inc.)  is  to  held  on  Wednesday, 
February  6th,  at  12  o'clock,  at  the  offices,  t>,  Holborn  Viaduct, 
E.C.  I.  The  secretary's  report  which  will  be  submitted  for  adop- 
tion, shows  that  the  Midland  Branch,  with  offices  at  Birmingham, 
is  making  rapid  progress.  Local  manufacturers  are  being  canvassed, 
and  many  new  members  obtained.  Trade  sections  of  the  Associa- 
tion are  being  formed.  The  present  membership  represents 
between  £500,000.000  and  £(500,000,000  capital  and  from  8.50,0110 
to  400,000  workpeople.  A  questionnaire  issued  by  the  Association 
shows  that  a  State  Bank  to  help  to  assist  the  smaller  manufacturers 
is  an  absolute  necessity. 

Cable  Works  Extension.— The  Glouaxter  Jounml  states 
that  the  works  so  successfully  carried  on  tor  some  years  past, 
adjacent  to  the  banks  of  the  river  Wye,  at  Lydbrook  Junction,  by 
Messrs.  H.  A.  Smith  &  Co.,  Ltd.,  electrical  wire  and  cable 
manufacturers,  have  been  recently  enlai-ged,  and  special 
provision  has  been  made  for  the  comfort  and  convenience  of  the 
250  employes.  There  is  a  spacious  dining  hall,  cloak  and  bath 
rooms,  lavatories.  i>c;c,  A  social  gathering  was  held  at  the  works 
recently,  when  the  workpeople's  appreciation  found  expression  in 
the  presentation  to  Mr.  Smith  of  a  solid  silver  inkstand,  while  JIrs, 
Smith  was  the  recipient  of  a  silver  salver. 

Book  Notices. — "  Proreediiius  of  the  American  Institute 
of  Electrical  Engineers."  Vol.  XXXVI.  No.  12.  December,  1M17. 
New  York  :  The  Institute.     Price  $1. 

"  Science  Abstracts,  Sections  A  and  B."  Vol.  XX,  Part  12. 
December 3l8t,  l'.tl7.  London  :  E.  &  F.  N.  Spon,  l.\\  Price  Is.  6d. 
each, 

■■  Elementary  Mathematics  and  their  Application  to  Wireless 
Telegraphy.  ■  By  S,  J,  Willis.  London  :  The  Wireless  Press.  Ltd. 
Price  Ss.  6d,  net, 

'■  Engmeering  Mathematics. "     By   C.   P.   Steinmetz.     London 
Hill  Publishing  Co.     Price  123.  6d.  net, 

"The  Silewani-ghat  Hydro-Electric  Power  Project  in  the 
Chhindwara  District."  By  E,  Batcl^elor.  Allahabad  :  The  Pioneer 
Press.     Prict'  2  rupees. 

"  Short  Logarithmic  and  Other  Tables. "  By  W.  Cawthorne 
Unwin.     London  :  E.  &  F.  N.  Spon.     Price  Is.  Od. 
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Liquidations. — Armorduct      Manufacturins     Co., 

Ltd. — Creditors  must  send  in  particulars  of  their  claims,  &c.,  to 
Mr.  J.  Paterson,  1,  Walbrook,  E.G.  1.  Controller,  by  February  1st. 

ROTHERHAM  ELECTRIC.il.  EXGIXEERISG  CO..  LTD. — A  petition 
for  the  winding'  up  of  this  company  has  been  presented  by  Mr.  J. 
Grout,  of  Hastin«rs,  and  is  to  be  heard  at  Sheilield  on  January  24th. 

Turner  i;  Burger,  electrical  accessories  merchants.  London, 
E.G.— The  controller,  Mr.  J.  E.  Percival.  has  applied  to  the  B.  of  T. 
for  his  release. 

Climax  Stopper  and  Ebonite  Co.,  Ltd. — Meeting-  of  creditors, 
January  28th.  at  Great  Eastern  Hotel,  London.  E.G. 

Trade    Announcements.— ^Iessrs.    AV.    T.   Henley's 

Telegraph  Works  Co.,  Ltd.,  announce  that  the  address  of  their 
Birmingham  branch  is  now  Broad  Street  Chambers,  Bivming-ham. 
instead  of  Edmund  ."Street. 

Mr.  Chas.  Melvin,  who  has  been  discharged  from  the  Forces,  has 
started  business  at  70,  Westcomte  Hill.  Blackheath,  S.E.  3,  as 
Ghas.  Melvix  &  Co.,  for  the  sale  of  electric  lamps,  torches, 
batteries,  fitting's,  &c.  He  asks  for  calendars  and  showcards  from 
electrical  manufacturers  of  these  lines. 

The     Edison     Battery    Co.     (U.S.A.)  .-^The    Edisox 

B.\TTERY  Co..  of  Orange.  X.J..  U.S.A..  is  increasing-  its  capital 
from  £700.000  to  £1.000,000. 

Bankruptcy. — G-  E.  Hipkixs,  electrical  engiueev, 
Dudley. — Application  for  discharge  to  be  heard  on  February  .5th,  at 
Dudley.  * 

C.  B.  Ogilvie,  electrical  engineer.  Whalle.v  Range,  Manchester. 
— Trustee.  Mr.  J.  G.  Gibson,  released  January  7th. 

Smith.  W.  T.,  electrical  and  mechanical  engineer.  Bolton. — 
Receiving  order  made  January  yth  on  a  creditor's  petition. 

Calendars. — We  have  received  from  Messrs.  Pirelli, 
of  144.  Queen  Victoria  Street,  London.  E.G.,  one  of  their  wall 
cards  for  1918.  a  graphic  representation  of  their  tires  in  the 
motor  service  of  the  Italian  Forces  appearing  above  a  block  of  daily 
slips  with  the  date  in  large  red  figuring.  The  firm  will  be  pleased 
to  send  a  calendar  to  any  of  their  business  friends  who  may  have 
been  overlooketl. 

From  Messrs.  Home  a:  Rowland,  Troughton  Road,  Charlton, 
S.E..  we  have  received  a  quite  artistic  little  desk  calendar,  with 
tear-off  quarterly  date  slips,  each  bearing  a  coloured  representation 
of  vessels  at  sea — in  peace-time. 

Concert. — The  employes  of  the  Pha-nix  Dynamo  Co.  gave 

a  concert  in  the  Central  Hall.  Bradford,  on  Saturday  last,  in  aid  of 
Relief  Fund  and  the  Wounded  Soldiers'  Fund.  The  orchestra  and 
most  of  the  artistes  were  drawn  from  the  employes  themselves, 
and  the  aiTair  was  a  pronounced  success.  The  workpeople  from 
these  works  have  been  very  active  in  their  charitable  relief  work 
during  the  war. 

Sweden. — A    new  company  has    lately  been  formed  in 

Sweden  to  establish  works  at  Vasteras  for  the  electrolytic  pro- 
duction of  copper,  nickel  and  cobalt. 

Catalogues  and  Lists. — Messrs.  Cole,  Marchext  and 

Morlev.  Ltd..  Prospect  Foundry.  Wakefield  Road,  Bradford. — 
Catalogue  So.  52  (82  pp.,  art  paper),  containing  descriptive  illus- 
trated matter  relating  to  their  slow-speed  horizontal  steam  engines, 
with  piston-drop  valves  operated  by  detent  gear  for  superheated  or 
saturated  steam.  All  the  main  parts  of  the  engines  are  Olus- 
trated,  and  a  general  specification  and  tables  of  standard  sizes  are 
given. 

British  Insulated  and  Helsby  Gables,  Ltd.,  Prescot. — 
Pamphlet  P.  No.  149,  gives  brief  illustrated  particulars  and  prices 
of  Prescot  fuse-boxes  (Home  Office  type). 


LIGHTING  AND  POWER  NOTES. 


Accrington. — The  Trades  and  Labour  Council  has  passed 
a  resolution  disagreeing  with  the  suggestion  of  the  Goal  Con- 
servation Committee  that  electricity  supply  should  be  left  in  the 
hands  .of  private  enterprise,  and  expressing  the  opinion  that  it 
should  be  owned  and  controlled  by  the  nation. 

Ashton-under-Lyne. — The    Corporation    has   gi-anted    a 

war  bonus  of  12s.  a  week  over  pre-war  wages  to  its  employes  : 
Heywood  Corporation  has  given  a  similar  increase,  and  Blackjrool 
Corporation  has  agreed  to  a  1 6s.  war  bonus  in  the  gas  and  electricity 
departments,  and  14s.  in  the  others. 

Australia. — The  Sydney  City  Council  Electricity  Com- 
mittee recommends  that,  owing  to  the  restrictions  of  window  and 
shop  lighting,  the  monthly  charge  for  arc  lamp  hire  only  be 
reduced  to  Is.  8d.  per  lamp  per  month  during  the  period  the  arc 
lamps  are  not  in  use. 

The  Sydney  Electricity  Committee  also  recommends  that  in 
connection  with  the  supply  of  electricity  to  consumers  without 
meters  as  a  temporary  mea.sure.  the  following  schedule  of  charges 
be  approved  : — Lighting,  varying  from  fid.  to  2s.  8d.  for  every 
40-watt  lamp,  or  smaller,  per  month,  and  for  larger  sizes  pro 
rata.  Power  from  Is.  lOd.  to  7s.  9d.  per  Kw.  connected  load  per 
month  (factories  based  on  eight  hours'  daily  workinff). — Tenders, 


Tenterfield  (X.S.W.)  Electric  Lighting  works  were  opened  recently 
by  the  Mayor,  Aid.  W.  F.  Stewart,  and  the  light  switched  on.  In 
the  course  of  his  remarks  the  Mayor  stated  that  the  cost  amounted 
to  £8,000.  being  £2,000  above  the  original  estimate,  owing  to  the 
increased  cost  of  machinery. 

Ballymoney. — E.L.  Proposal. — At  the  monthly  meeting 

of  the  Council,  the  secretary  of  the  local  gas  company  wrote  that 
the  charge  for  lighting  would  be  7d.  per  unit  and  half  that  for 
power.  Mr.  J.  M'Clenaghan.  electrical  engineer,  who  has  a  lighting 
scheme  under  consideration,  wrote  that  he  would  supply  electric  light 
at  7d.  iier  unit,  with  a  sliding  scale  based  on  annual  consumption, 
regulated  by  discounts  for  large  consumers,  and  .id.  per  unit  tor 
power.  A  proposal  to  allow  Mr.  M'Clenaghan  to  erect  poles  in 
connection  with  his  scheme  was  negatived. 

Barnes.  —  Proposed  Extensions.  —  The  electrical 
engineer  has  submitted  plans  and  an  estimate  for  the  projected 
extension  of  the  works,  together  with  a  report  which  estimates  the 
cost  under  present  circumstances  at  £12,500;  the  matter  was 
referred  to  a  Sub-Committee. 

Bradford-on-Avon. — The  time  for  making  the  transfer 
authorised  in  the  Electric  Light  Order  of  1914  is  extended  to 
January  :SOth.  HUH. 

Bristol. — Proposed  Extensions. — A  sjiecial  meeting  of 
the  T.C.  was  held,  last  week,  to  consider  a  report  from  the 
Electrical  Committee  asking  for  permission  to  raise  further  capital 
for  extensions.  Special  interest  was  centred  in  the  meeting,  due 
to  a  letter  having  been  inserted  in  the  local  Press  by  Mr.  Chas. 
Wills  (.a  former  chairman  of  the  Electrical  Committee  but  now  in 
the  ranks  of  the  Anti-Municipal  Traders)  calling  upon  every 
member  of  the  Council  to  vote  against  the  adoption  of  the  report. 
The  report  was  for  the  provision  of  a  6.000-KW.  turbo-generator 
and  accessories,  together  with  four  boilers.  In  presenting  the 
report.  Alderman  Pearson  expressed  surprise  that  Mr.  Wills  did 
not  communicate  with  the  staff  to  obtain  some  information  with 
regard  to  the  present  application  to  spend  £76.000  ;  had  he  done 
so,  it  was  unlikely  the  Council  would  have  been  troubled  by  his 
letter.  In  1914  they  applied  for  sanction  to  install  a  C,000-K'n'. 
set.  Owing  to  the  energies  of  the  opposition,  it  was  refused,  and 
a  3,000-KW.  set  only  authorised  by  the  B.  of  T.  They  had  room  in 
the  building  for  a  6.000-KW.  set.  but  could  not  put  two  3,000-KW. 
sets  in  the  same  site.  Hence  they  had  wasted  the  ground  in  the 
works.  In  addition,  they  were  now  compelled  to  get  the  larger  plant, 
and  it  would  cost  them  £10,000  more  than  three  years  ago.  They 
had  also  to  find  a  site  for  it :  £10,000,  therefore,  did  not  measure 
their  loss. 

Burley-in-Wharfedale. — The  Council  is  supporting  the 

Keighley  Corporation  in  opposition  to  the  Yorkshire  Electric 
Power  Co.'s  Bill,  and  has  intimated  willingness  to  join  with  the 
Urban  District  Councils'  Association,  or  any  other  organisation,  in 
opposing  the  same.  The  Council  has  also  decided  to  support  the 
resolutions  of  the  Rural  District  Councils'  Association  against  the 
Provisional  Order  applied  for  by  the  Electrical  Distribution  of 
Yorkshire.  Ltd. 

Cheltenham. — Price  Increase. — The  electricity  charges, 

which  were  increased  by  5  per  cent,  last  May,  are  now  to  be  raised 
another  10  per  cent. 

Continental. — Turkey. — According    to   a   report   from 

Constantinople,  received  through  a  neutral  country,  a  good  deal  of 
speculation  in  land  is  just  now  taking  place  in  both  European  and 
Asiatic  Turkey,  in  view  of  the  industrial  developments  that  are 
expected  to  take  place  when  the  war  is  over.  This  is  said  to  be 
particularly  the  case  at  Smyrna,  at  Konia.  and  at  Eskichir.  where, 
in  the  case  of  the  last  two-mentioned  towns,  projects  for  the 
establishment  of  central  electric  lighting  stations  and  tramways 
are  stated  to  be  under  consideration.  A  new  electricity  station  is 
also  in  course  of  construction  at  Liban.  while  at  Karahissar.  the 
junction  town  on  the  Anatoli.an  and  Smyrna  Railways,  a  company 
has  lately  been  formed  with  a  capital  of  T£5o0,000  to  establish 
electricity  generating  stations,  sugar  *orks,  and  tanneries  in  the 
district. 

Cromer. — Price  Increase. — The  Council  has  agreed  to 

an  application  by  Messrs.  Edmundsons  to  increase  the  charge  for 
electricity  for  lighting  from  25d.  to  4d.  per  unit. 

Harrogate. — The  ^linistry  of  Munitions  and  the  secre- . 

tary  of  the  Municipal  Electrical  Association  having  informed  the 
Corporation  of  the  intention  of  the  Government  to  stop  further 
extensions  of  electricity  supply  except  for  munitions  and  national 
purposes,  the  Lighting  Committee  has  decided  to  protest  against 
what  it  regards  as  arbitrary  interference  with  the  conduct  of  local 
electricity  supply. 

Lewes. — Electric  Pumpinr. — The  T.C.  has  decided  to 
install  an  electric  motor  at  the  Pin  well  pumping  station,  at  a  cost 
of  £80. 

London. — Marvlebone. — The  working  of  the  Council's 
electricity  department  for  the  September  quarter  shows  that 
2,873,308  units  were  sold,  a  net  increase  of  127,827  units,  or  at  the 
rate  of  4'65  per  cent,  over  September.  191().  The  revenue  from 
consumers,  including  meter  rentals,  amounted  to  £29.588.  an 
increase  of  £1,275.  The  generation  costs  show  a  decrease  of  1'3  per 
cent.  Distribution  expenses  per  unit  have  dropped  from 'Kid.  to 
■165d..  or  practically  down  to  the  1914  level,  in  spite  of  the  wages 
increase.  The  balance  available  for  capital  charges.  Arc,  amounts 
to  £14,539,  as  compared  with  £14,405  for  the  September  quarter, 
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1916.  For  the  half-year  to  September  30th  the  available  balance 
is  £32,0fil,  as  against  .£32.350  for  the  half-year  to  September,  191G, 
a  reduction  of  £289.  As  the  capital  chai'ges  are  estimated  to  be 
£1,400  less  than  last  year,  the  position  is  considered  very  satis- 
factory, thouiifh  increases  in  expenditure  are  inevitable  in  later 
statements.  At  the  same  time,  there  has  been  an  increase  in  sales 
rturinor  the  past  few  months. 

SouTHWARK. — ANNtTAL  REPORT. — The  accounts  of  the  electric 
light  undertaking-  for  the  year  ending  March  31st.  1917,  show  a 
net  loss  of  £8,i(>l,  chiefly  accounted  for  by  the  increase  in  cost  of 
coal  and  other  commodities.  &c.,  restricted  lighting,  daylight  saving 
and  the  earlier  closing  of  shops.  The  loss  for  the  year  shows  an 
increase  over  the  previous  year  of  .£1,983.  The  number  of  units 
sold  shows  a  decrease  of  135, IU7,  or  5  per  cent,  on  last  year's 
figures,  but  the  income  from  the  private  supply  (lighting  and 
power)  improved  owing  to  the  advance  in  price,  the  increase  being 
£3,291  ;  public  lighting  fell  to  £1,207  from  £3,019  in  1913,  and 
after  deducting  £58(i  for  maintenance,  there  was  left  £(120  as 
revenue  from  public  lighting,  barely  sufficient  to  cover  capital  and 
stand-by  charges  on  this  supply.  Sales  and  repairs  to  consumers' 
apparatus  fell  from  £1,115  to  £865.  Prices  had  already  been 
raised,  and  all  consumers  would  come  under  the  coal  clause  as  from 
the  1st  prox.,  except  those  on  the  lighting  sliding  scale,  and  these 
would  be  included  at  the  commencement  of  the  next  financial  year. 
The  Newington  Electric  Lighting  Order  provided  that  any 
deficiency  of  income  in  any  one  year  was  required  to  be  charged 
upon,  and  payable  out  of,  the  local  rate,  and  provision  had  been 
provided  in  the  current  year's  estimates  to  meet  an  estimated  deficit 
of  £8,000. 

Stepney. — The  B.  of  T.  has  notified  its  approval  of  the  agreement 
entered  into  between  the  B.C.  and  the  Bethnal  Green  B.C..  re  hiring 
and  maintenance  of  electric  motors,  fittings,  and  apparatus  to  con- 
sumers in  the  borough  of  Bethnal  Green.  The  Electricity  Com- 
mittee recommends  the  purchase  of  an  apparatus  for  filtering  oil 
from  the  high-tension  switch  tanks  and  turbines  at  a  cost  of  £157. 
The  Committee  also  recommends  the  Council  to  dispose  of  the  stock 
of  arc  lamps  and  fittings  now  in  store,  as  it  is  highly  improbable 
they  will  be  reinstated  in  view  of  the  use  of  the  half -watt  lamp. 

The  Finance  Committee  recommends  the  Council  to  make  appli- 
cation to  the  L.C.C.  for  a  loan  of  £4,153,  at  5>1  per  cent.,  for  the 
purposes  of  the  electricity  supply  undertaking. 

Hammersmith, — The  Electricity  Committee  reports  a  net  profit 
of  approximately  £2.500  on  the  past  year's  working  (to  March, 
31st,  1917)  of  the  electricity  undertaking.  The  Committee  recom- 
mends that,  owing  to  the  increased  risk  of  damage  by  fire,  the 
insurance  on  the  buildings  at  the  electricity  works  be  increased  to 
£12.5,000. 

Manchester. — Wages. — At  last  week's  meeting  of  the 

T.C.,  Mr.  W.  T.  Dagnall,  chairman  of  the  Electricity  Committee, 
asked  the  tow  i  clerk  whether  the  latest  award  of  the  Committee 
on  Production  would  apply  to  the  workers  in  the  electricity  depart- 
ment. Lately  there  had  been  several  awards,  and  he  did  not  know 
under  which  one  they  would  have  to  pay.  They  would  certainly 
have  to  hand  out  more  money  to  the  workmen,  and.  as  a  result, 
there  would  certainly  have  to  be  another  increase  in  electricity 
charges. 

The  town  clerk,  in  reply,  held  that  though  there  was  a  doubt 
as  to  whether  the  electrical  workers  were  included  in  the  recent 
award,  he  advised  that  (ihey  should  recognise  the  award. 

Market  Drayton. — Public  Lighting. — The  U.D.C.  has 

accepted  an  offer  from  the  Electricity  Co.  to  take  £05  in  settle- 
ment of  its  account  of  £100  in  respect  of  public  lighting  up  to  the 
end  of  1917. 

Newcastle-on-Tyne. — At  a  meeting  of  the  Newcastle-on- 
Tyne  and  O.ateahead  Chamber  of  Commerce  on  the  9th  inst.,  Mr. 
H.  W.  Clothier  presented  a  report  of  a  Committee  which  had  been 
gent  to  the  B.  of  T.  regarding  the  question  of  electric  power  supply 
in  Northumberland  and  Dui-ham.  The  report  stated  that  the 
Committee  had  taken  evidence  from  41  consumers,  large  and  small, 
in  the  two  counties.  "  The  evidence  given  by  these  witnesses  is 
unanimously  to  the  effect  that  they  are  entirely  satisfied  with  the 
supply  of  electricity  for  their  various  purposes  provided  by  the 
electricity  supply  undertakings  of  this  district.  These  witnesses 
stated  that  they  had  no  complaints  whatever  to  make,  and  that 
they  were  met  by  the  supply  undertakings  in  every  possible  manner 
as  regards  their  requirements.  The  use  of  electricity  has  enabled 
them  to  effect  economy,  owing  to  the  low  cost  of  current  and  the 
adaptability  of  its  use,  thus  making  further  industrial  develop- 
ments possible.  The  Committee  has  noted  the  restrictions  imposed 
by  legislation  in  the  past,  particularly  in  the  Electric  Lighting 
Acts  of  1X82  and  ISSS,  and  the  Power  Acts  of  1900  and  onwards, 
•which  have  had  the  effect  of  restricting  the  development  and  pre- 
judicing the  supply  of  cheap  electrical  energy.  The  Conmiitteo 
considers  that  such  restrictive  legislation  should  be  amended.  The 
Committee  is  strongly  of  opinion  that  in  any  future  legislation 
which  may  prove  necessary  in  other  districts,  much  could  lie  gained 
by  a  study  of  the  existing  conditions  in  Nortliumberland  and 
Ihirham,  where  the  fullest  advantage  is  taken  of  the  resources 
available.  It  is  also  of  opinion  that  in  no  case  should  future  legis- 
lation prevent  the  making  of  any  mutual  arrangement  between 
consumer  and  supplier  which  may  appear  to  both  to  be  a  com- 
mercial proposition.''     The  report  was  confirmed. 

New  Zealand. — The  Wellington  Electric  Tramways  and 
Lighting  Department's  annual  report  shows  that  tramway  receipt* 
for  last  year  amounted  to  £207.916.  compared  with  £197,904  in 
the  previous  year:  working  expenses  were  £145,385,  against 
£118,817;  capital  charges  were  £43,601,  against  £41,927  ;  and  the 


net  surplus  was  £18,960,  against  £27,120.  The  expenditure  on 
new  works  last  year  was  £41,571,  The  total  capital  expenditure 
to  March  31st  last  was — on.  tramways,  £752,455;  power  supply. 
£34,721  ;  ligWing,  £12,182.  Receipts  from  power  supply  during 
the  year  totalled  £15,540,  comp.-ired  with  £12,763  in  the  previous 
year,  and  the' net  surplus  was  £1,729,  against  £1,300.  The 
passengers  cai-ried  by  the  tramway  show  a  daily  average  of  K8.235. 
The  difficulties  in  obtaining  materials  hampers  construction  of 
rolling  stock  to  meet  the  demands  of  traffic. 

A  Bill  has  been  submitt(;d  to  the  House  of  Representatives, 
called  the  "  State  Supply  of  Electrical  Energy  Bill,"  to  define  how 
accounts  in  connection  with  tlie  sale  of  electrical  energy  are 
to  be  kept.  The  Bill  provides  for  depreciation,  sinking,  and 
reserve  funds.  The  depreciation  fund  is  to  be  established  by 
annual  appropriations  of  not  less  than  2  per  cent,  of  the  capital 
cost  of  the  completed  works,  l)ut  the  fund  is  not  to  exceed 
one-eifhth  of  the  capital  cost.  Payments  at  the  rate  of  1  per  cent, 
are  to  be  made  into  each  sinking  fund,  but  the  fund  is  not  to 
exceed  the  amount  of  surplus  profits  derived  from  the  scheme  :  any 
balance  of  jirofits  is  to  be  credited  to  the  reserve  fund, — Aucklmnl 
Wecltlji  \eu's. 

Nottingham. — Proposed   Loan. — Last   week  the   Citj' 

Council  had  before  it  a  report  from  the  Electricity  Committee 
recommending  the  Council  to  apjily  for  the  consent  of  the  L.G.B. 
to  the  borrowing  of  £20,000  for  the  extension  of  the  electrical 
plant.  The  Committee  states  thiit  the  demand  for  the  extension 
arose  in  consequence  of  an  application  for  a  supply  of  electricity 
to  a  factory  at  Basford  doing  national  work.  Subject  to  consent, 
the  City  Council  has  agreed  to  install  plant  at  the  St.  Ann's  Well 
Road  Station,  and  to  lay  the  necessary  cables  to  enable  it  to  give 
the  supply  in  bulk. 

Portrush. — E.L.  Proposal. — At  the  weekly  meeting 
of  the  Council,  the  desirability  of  introducing  electric  light  was 
discussed.  The  clerk  said  that  the  loan  for  doing  so  could  be 
easily  got,  as  the  person  who  had  previously  promised  the  loan  had 
plenty  of  money. 

Rawdon. — The  U.D.O.,  last  week,  supported  the  opposi- 
tion of  a  considerable  number  of  Yorkshire  local  authorities  to  the 
Yorks.  Electric  Power  Co.'s  Bill  in  Parliament,  on  the  ground  that 
its  powers  would  grant  an  unfair  monopoly  to  the  company. 

Salford. — A  breakdown  occurred  on  Thursday  morning, 
last  week,  at  the  Corporation  electricity  works,  as  a  result  of  which 
the  main  supply  was  cut  off  for  half-an-hour.  The  tramways  were 
held  up,  and  the  works  where  current  is  used  for  power  were 
stopped,  considerable  inconvenience  being  caused. 

At  a  meeting  of  the  T.C.  it  was  announced  that  the  Electricity 
Committee  proposed  to  give  £156  to  the  local  Red  Cross  Hospitals, 
instead  of  allowing  them  a  free  supply  of  electricity.  It  was 
expected  that  this  plan  would  result  in  a  saving  to  the  rates. 

South  Crosland. — The  U.D.C.  has  under  consideration 

the  proposal  of  the  Yorkshire  Electric  Power  Co.  to  apply  for  Parlia- 
mentary powers  to  include  the  township  of  South  Crosljind  in  the 
area  to  be  supplied. 

Spenborough. —  Plant  Extensions. — At  a  meeting  of 

the  Council,  it  was  reported  that  the  Ministry  of  Munitions  had 
recommended  the  L.G.B.  to  grant  the  Council's  application  for 
sanction  to  borrow  £8,217  for  electricity  Extensions,  and  that  a  local 
inquiry  was  not  considered  necessary.  Sanctions  had  been  issued 
for  £3,999  for  buildings,  repayable  in  30  years  ;  £3,888  for  rotary 
converter  and  s witchgear,  repayable  in  1 5  years  ;  £  1 60  for  cables, 
repayable  in  25  years;  and  £115  for  meters,  &c.,  repayable  in 
10  years.  The  Council  is  having  a  detailed  .statement  prepared  of 
income  and  expenditure,  with  a  view  to  a  general  revision  of 
existing  electricity  charges. 

St.  Anne's-on-Sea. — Mr.  Clothier,  electrical  engineer  to 
the  U.D.C..  reports  that  the  crankshaft  of  another  of  the  enirines 
broke  recently,  thus  putting  two  engines  out  of  commission.  With 
the  remaining  engines  it  was  impossible  to  get  the  full  supply, 
and  the  street  lighting  ha<l  been  curtailed  in  consequence,  whilst 
the  Tramway  Co.  had  to  obtain  its  afternoon  and  evenipg  supply 
from  Blackpool.  There  had  been  considerable  ditficulty  in  main- 
taining a  sufficient  steam  supply.  It  has  been  decided  to  confer 
with  the  L.G.B.  and  the  Ministi-y  of  Munitions  as  to  the  provisiop 
of  an  additional  boiler. 

Stourport. — The  U.D.C.  has  referred  to  a  Committee  the 

([uestion  of  opposing  the  Shropshire,  Worcestershire,  and  Staffrtrd- 
shire  Electrical  Power  Bill,  v,-ith  the  object  of  protecting  the 
interests  of  the  town, 

Swansea.— At  tlie  last  meeting  of  the  Electricity  Com- 
mittee reference  was  made  to  the  electric  lighting  recently  installed 
in  the  houses  on  Tvewyddfa  Common.  Councillor  Richards  referred 
to  the  fact  that  when  the  installation  of  electric  light  in  these 
houses  was  first  suggested  some  doubt  was  expressed  as  to  the 
advisability  of  that  course.  Events  had  proved  that  there  had 
been  no  necessity  for  those  fears,  and  the  occupiers  of  the  houses 
were  in  every  way  satisfied,  and  were  thinkinsr  of  having  electric 
cooking  and  heating  installed. 

Walsall. — An  agreement  is  to  be  entered  into  with  the 
West  Bromwich  Spring  Co.  for  a  supply,  at  an  estimated  capital 
cost  of  £270.  A  2(iO-K.v.A.  transformer  is  to  be  purchased,  at  an 
estimated  cost  of  £250. 
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Warminster.— The  time  for  making  the  transfer  autho- 
rised in  the  Electric  Light  Order  of  191+ is  extended  to  January 

:ioth.  liU9. 

Waterford. — The  Coi-poration  has  agreed  that  £300,  on 

account  of  his  claim  of  £886.  be  paid,  without  prejudice,  to  Mr. 
E.  M.  Lacey  in  respect  of  services  in  connection  with  the  city 
electric  lighting  scheme. 

Watford. — Proposed    Loan. — Sanction  to   a    loan    of 
1 1 7,800  for  .idditional  plant  is  to  be  applied  for  by  the  U.D.C. 
West    Hartlepool. — Lixkikg-ip. — Inquiries    for  power 

having  been  received  from  large  local  consumers,  the  Electricity 
8ub-Comniittee  recommends  that  negotiations  be  proceeded  with 
for  linking-ap  with  the  Cleveland  and  Durham  Electric  Power 
Co.'s  system,  or  in  the  alternative  that  extensions  be  made  at  the 
Seaton  station.  Pj-evious  negotiations  with  the  Power  Co.  fell 
through  :  at  the  present  time  the  Council  is  forced  to  use  the  plant 
at  the  old  station,  which  is  not  modern. 

Weymouth. — Price  Increase. — The  B.C.  has  increased 
the  charge  for  electricity  by  k^.  per  unit. 

Owing   to  difficulties,  it   has  been   decided   to   shut  down  the 

destructor. 

Yorkshire  (West  Riding).— The  West  Riding  County 

Council  is  to  obtain  the  views  of  the  West  Riding  District  Councils' 
Association,  and  of  the  Municipal  Borough  Councils  in  the  area, 
on  the  Yorkshire  Electric  Power  Co.'s  Parliamentary  Bill.  The 
AVest  Riding  Council  appears  to  regard  the  Bill  as  giving  the  com- 
pany an  undesirable  monopoly. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — The  Queeushind  Government  has  introduced 
a  Bill  to  provide  for  the  purchase  of  the  authorised  tramways  in 
Brisbane  and  South  Brisbane ;  the  franchise  of  the  Brisbane 
Tramways  Co.  expires  in  September.  1920.  The  proposal  is  that  the 
Government  would  issue  debentures  at  4i  per  cent.,  redeemable  in 
21  years. 

Burnley. — The  Tramways  Committee  has  been  approached 
by  the  local  branch  of  the  Amalgamated  Association  of  Tramway 
and  Vehicle  Workers,  with  a  view  to  the  formation  of  a  Joint  Board 
on  the  lines  of  the  Whitley  Report.  The  Committee  is  favourably 
disposed  to  the  proposal,  and  has  invited  the  Association  to  submit 
details  of  the  scheme. 

Canada. — The  British  Columbia  Electric  Railway  has 
received  particulars  by  cable  that  the  Eraser  Valley  district  has 
been  visited  by  a  severe  blizzard  followed  by  heavy  rains.  This 
caused  a  coating  of  ice  to  form  on  all  telegraph,  telephone,  light, 
power,  and  trolley  wires,  about  :^  in.  in  diameter,  and  resulted  in  the 
collapse  for  great  distances  of  tlie  lines  and  poles.  The  district 
was  covered  by  ij  in.  of  solid  ice  when  the  extreme  moderation  of 
the  weather  causetl  a  sudden  thaw,  which  resulted  in  the  overflow 
of  rivers  and  the  flooding  of  all  low-lying  country.  The  company 
is  as  yet  unable  to  state  the  cost  of  repairs,  but  it  will  probably  be 
aViout  ilOO.OOO.^Fi nnncial  Times. 

Continental. — Spain. — Application  has  lately  been  made 
for  a  concession  for  the  construction  and  working  of  an  electric 
tramway  between  Tarragona  and  Vails. 

Dronf  ield. — The  Derbyshire  County  Council  has  formally 
refused  consent  to  the  Bill  of  the  Sheffield  T.C.  to  construct 
tramways  to  Dronfield. 

Keighley. — Railless  Traction. — The  Corjwration  rail- 
less  traction  service  is  in  difficulties  in  regard  to  getting  repairs 
executed.  Of  the  l(i  cars  in  the  service  only  two  are  now  in  com- 
mission at  present,  which  means  that  the  recent  one-car  service  on 
each  of  the  three  routes  is  reduced  to  a  one-car  service  on  two 
routes  and  no  cars  on  the  Oakworth  route.  The  motors,  enclosed 
in  the  rear  wheels,  are  said  to  be  the  cause  of  the  trouble,  and.  had 
they  not  been  interchangeable,  the  service  would  have  been  in  worse 
sti-aits  before  now. 

Lancashire  and  Cheshire.  — "WaCtEs. — The  various  tram- 
way authorities  in  Lancashire  and  Cheshire  have  received  official 
application  from  the  Employes'  Union,  asking  for  a  further  war 
wage  advance  of  10s.  per  week  for  male  members  and  13s.  per  week 
for  female  employes  over  18  years  of  age.  At  present  the  men  are 
leceiving  12s.  a  week  advance  and  the  women  9s..  and  if  the  new 
application  is  granted  all  employes  over  1 8  years  of  age  will  receive 
22s.  over  pre-war  wages.  For"those  under  18  an  advance  of  Us. 
is  asked.  Accompanying  the  application  was  a  21  days'  notice  to 
cease  work,  unlese  the  demand  is  granted,  or  the  case  referred  to 
arbitration  by  the  Committee  on  Production.  The  latter  course 
has  been  adopted. 

Leeds. — The  sudden  snowstorm  on  Tuesday  evening,  last 
week,  held  up  the  city  tramway  service  for  a  considerable  period, 
particularly  in  the  out-iistricts.  A  long  string  of  cars  was  held 
up  in  Briggate  and  Boar  Lane  for  half  an  hour.  The  special  snow 
plough  cars  and  cars  with  revolving  brushes  had  to  be  brought  out, 
and  it  was  not  until  about  1  a.m.  that  the  whole  system  was 
cleared  and  the  last  car  got  back  to  the  depot. 


London. — An  agreement  has  been  come  to  between  the 
London  L'nited  Tramways  Co.  and  the  L.C.C..  for  the  purchase  by 
the  latter  of  the  company's  undertaking  in  Hammersmith,  at  a  coat 
of  .■£2o.').000.  in  satisfaction  of  all  items  included  in  the  Arbitrator's 
award  of  February  12th.  1912.  The  money  is  to  be  paid  on  or 
before  the  expiration  of  a  year  from  the  termination  of  the  war, 
and  the  company  until  then  retains  the  tramways  and  receipts. 

Morecambe. — Proposed  Electric  'Bdses. — The   T.C, 

considering  an  overhead  electric  tramway  system  to  be  too  costly, 
has  decided,  with  the  permission  of  a  ratepayers"  meeting,  to  pro- 
mote a  Bill  for  the  adoption  of  electric  buses  to  run  in  conjunction 
with  the  old  horse  cars,  so  that  the  public  can  have  the  choice  of 
vehicles.  The  Bill  asks  for  £28,000.  but  it  is  only  expected  to 
spend  about  £3,000  at  first,  having  two  cars  as  a  trial  on  the  town's 
sea  front.  For  future  purposes  the  Bill  covers  all  the  surrounding 
district — Heysham.  Carnforth.  Lancaster  rural  area,  and  a  number 
of  places  in  Lunesdale.  There  has  been  some  little  opposition  to  the 
Bill  on  the  part  of  the  local  motor  char-a-banc  owners. 

Sonthend-on-Sea. — Electric  Vehicles. — The  electrical 

engineer  is  to  report  upon  the  question  of  obtaining  electric  wagons 
for  tise  in  connection  with  the  cartage  of  coal  to  the  electricity 
works. 

Messrs.  Ransomes.  Sims  &  Jefferies  recently  informed  the  Council 
that  it  would  be  necessary  to  increase  their  quotation  for  electric 
dust  vans  :  it  was  mentioned  in  Council  that  the  L.G.B.  had 
refused  to  sanction  a  loan  of  £4,150  for  these  vehicles,  on  the 
ground  that  circumstances  were  not  sufficient  to  justify  it  at 
present. 

Swansea.— The  T.C.  has  applied  to  the  B.  of  T.  for  an 

extension  of  time  to  August  2Sth.  1919.  for  the  completion  of 
three  systems  under  the  Light  Railways  Extensions  Order.  1914. 

The  engineer  has  reported  that  the  delays  in  the  tramway 
service  are  not  due  to  the  Corporation  power-station  plant,  but  to  the 
defective  overhead  system  and  cars  of  the  Tramway  Co.  The  latter 
is  unable  to  obtain  materials  and  labour  to  cope  with  maintenance 
and  repairs. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

A  Motor-Cycle  Wireless  Telephone  Outfit.— Xews  comes  to 

hand  from  the  United  States  that  an  entirely  new  form  of  motor-cycle 
wireless  telephone  outfit,  the  invention  in  part  of  Capt.  F.  E.  Evans, 
of  the  Corps  now  in  charge  of  recruiting  in  Xew  York,  is  at  present 
being  tested  by  the  U.S.  Marine  Corps.  It  is  stated  that  the 
generator  forms  an  integral  part  of  the  motor-cycle,  and  that  when 
it  is  desired  to  communicate  with  an  aeroplane  or  field  wireless 
telephone  station,  all  that  is  necessarv  is  to  lower  a  frame,  which 
raises  the  rear  wheel  of  the  machine  clear  of  the  ground,  and  then 
move  a  lever,  which  connects  the  engine  to  the  generator  through 
the  medium  of  a  worm  drive.  The  outfit,  including  the  aerial, 
which  is  of  fine  steel,  and  jointed  like  some  fishing  rods,  is  stated 
not  to  exceed  a  weight  of  12  lb.  complete,  and.  it  is  added,  that  it  can 
handle  messages  over  a  distance  of  from  50  to  100  miles.  Tests 
made  with  the  outfit  are  said  to  have  proved  that  skilled  men  can  have 
the  entire  apparatus  connected  up  and  ready  to  receive  messages  in 
from  li  to  2i  minutes. 

Argentina. — The  wireless  station  erected  by  the  Ministry 
of  Marine  at  San  Julian  was  opened  to  public  service  in  October  latt 
year  :  it  has  a  range  of  500  km.,  thus  considerably  reducing 
the  time  for  transmitting  messages  between  the  extreme  south  of 
the  continent  and  Buenos  Ayres.  A\Tien  the  station  at  I*unta 
Delgada  is  completed,  the  whole  coast  of  Patagonia  wUl  be  placed 
in  wireless  communication. 

Broken  Insulators. — During  the  hearing  of  a  case  at 
Lytham.  last  week,  it  was  stated  that  in  1916  3,600  telegraph 
insulators  on  main  lines  in  the  Preston  section  were  broken. 
costing  £577  for  repairs.  Last  year,  in  consequence  of  prosecu- 
tions, the  number  dropped  to  1.500. 

Great  Western  Railway. — Daring  the  past  year  a  total 
length  of  3  s  miles  of  air-space  telegraph  cable  was  laid  by 
the  signal  department  of  the  Great  Western  Railway,  as  against 
oj  miles  in  1916.  The  number  of  accumulators  recharged  for 
working  track  circuits,  electric  signals,  &c.,  increased  during  the 
same  period  from  45.000  to  53,000. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN.  i 

Argentina.  —  February    23rd.      Rosario    Municipality,  j 

Establishment  of   telephone  service  within  the  municipal  radius.  , 

Conditions  on  application.  ■ 

Australia. — Melbourne. — April  5th.  Department  of  ] 
the  Xavy.  Motor-driven  hydraulic  piunp.  Director  of  Navy  ' 
Contracts.  Melbourne. 

February   2nd.     Waterworks  department.       Electrically -driven 
radial  arm  crane.    See  "Official  Notices  "  January  4th.  | 

Adelaiiie. — Febnary  i7th.  P.M.G.'s  Department.  , 
Telephone  material.  Schedules  479  and  483.  See  "  Official  Notices"  ' 
to-day. 
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Manchester. — January   22nd.     Corporation    Tramways. 
Block  tin.    J.  M.  McElroy.  Manager. 

Spain, — January  29th.    Municipal  authorities  of  Zamora. 

Concession  for  the  electric  lifrhting-  of  the  town  ;  no  definite  period 
mentioned.  Tenders  have  lately  been  invited  for  the  concessions 
for  the  electric  li^'htini;  of  the  towns  of  Villaraite  and  Posaiia  (both 
in  the  Province  of  Cordoba),  the  concession  in  the  first  case  being 
for  ten  years  and  in  the  second  for  three  years. 


CLOSED. 

London. — .Stepxkv. — Electriuity  Committee.  Accepted 
tender.  E.  Foster  &  Co.  1,200  tons  of  Suibston  nutty  slack,  at 
2.3s.  2d.  per  ton. 

HA.M:MERSiirrH. — The  Electricity  Committee  recommends 
that  the  existing  contracts  for  the  supply  of  coal  be  renewed  where 
the  prices  can  be  arranged  without  increasing  the  cost  under  the 
controlled  prices  at  present  fixed. 

New    Zealand. — Wellington. — The    Public    Service 

Tender  Board  has  accepted  the  following  tender  for  30.000  dry  cells 
for  telephones  :  Messrs.  Ellis  &  Co.,  Ltd.,  £1,859. — -VefC  Zealand 
Shipping  and  ('nnnnerre 

DuNEDi.v. — Electric  lighting  of  new  cathedral,  £1,055,  Messrs. 
TurribuU  i:  Jones,  Ltd. 

Salford. — Electricity     Committee.       Accepted,     tender. 

British  Westinghouse  Co.,  Ltd.  Plant  required  in  connection  with 
the  supply  of  electrical  energy  at  Messrs.  .T.  iVIandleberg's  new  works, 
one  3f3u-K.v.A.  transformer,  i;350,  and  one  e.h.t.  switch  cubicle, 
€265. 

Walsall. — The  Town  C'ouncil  has  renewed  its  contract 
with  Callender's  Cable  Co.,  Ltd.,  for  the  supply  of  rubber-covered 
cable.  The  following  quotations  have  been  accepted  by  the  Council 
for  the  purchase  from  the  Council  of  plant : — 

Levenstein,  Ltd. — Babcock  boiler,  Weir  pump  and  two  coal  elevators,  £3,060. 

EUerbeck  Collieries,  Ltd. — 1,000-kw.  generating  set  and  spare  parts  for 
turbo-generating  sets,  i'670. 

Clay  Cross  Co.,  Ltd.— Harris- Anderson  purifier,  ±'230. 

John  Shannon  &  Son,  Ltd. — Weir  feed  pump,  £100. 

Wolverhampton. — T.C.  Accepted  tenders  : — 

General  Electric  Co. — Converter  plant,  i'a.TQ?. 
Brush  Electrical  Engineering  Co.— Two  3J0-k.v..i.  oil 
£326. 


;  transformers, 


;;FORTHCOMINa     EVENTS. 


lastltntion  of  Mecbanlcal  Engineers.— Friday,  January  18th.     At  6  p.m. 

.\t  the  Institution  of  Civil   Engineers,   Gt.  George  Street,  S.W.    Papers 

on   "Traction  on  Bad  Roads  or  Land,"  by  Mr.  L.  A.  Legros,  and  "  Utility 

of  Motor  Tractors  for  Tillage  Pui-poses,"  by  Mr.  A.  Amos. 
Janlor  Institution  of  Engineers.— Friday.  January  I'^th.    At  8  p.m.   At  39, 

Victoria    Street,    S.W.      Paper  on    "  Power    Plants,    Maintenance,    and 

.Advantages  of  Steady  Running."  by  Mr.  R.  Rankin. 
Salford  Technical  and  Engineering  Association.— Saturday.  Januai-y  ]9th. 

At  7  p.m.    At  the  Royal  Technical  Institute.     Presidential   address  and 

nuisical  social  evening. 
Koyal  Society  of  Arts.— Monday,  January  41st.     At  4.30  p.m.    At  John  Street, 

Adelphi,  W.C.      Cantor  Lecture  on    ••  High  Temperature  Piocesses  and 

Products,"  by  Mr.  C.  E.  Darling.  (Lecture  l.l 

,  Wednesday,  January  23rd.      At  4.3  i  p.m.      Paper  on  "Water  Power  in 

Great  Britain    (with  special    reference    to    Scotland) ;    its    Amount    and 

Economic  Value,"  by  Mr.  A.  Newlands. 
Institotion   of   Post   Office    Electrical    Engineers  (London    Centrel.— 

Tuesday,  .January  22nd.    At  4  p.m.     .\t  the  Roval  Society  of  Arts,  John 

Street,  Adelphi,  W  C.     Paper  on  "The  Metric  System  for  the  Empire,"  by 

Mr.  A.  J.  Stubbs. 
Institution  of  Civil  Engineers.- Tuesday,  January  22nd,     At  5.30  p.m.    At 

Gt.  George  Street,  S.W.      Papers  on  "Rail  Creep,"  by  Mr.  F.  Reeves,  and 

"Creep  of  Rails,"  by  Mr.  H.  P.  Miles. 
Institution  of  Electrical  Engineers —Thursday,  JanuaiT2nh.     At  6  p.m. 

At     the    Institution    of    Civil   Engineers,    Gt.    George    Street,    S.W.    I. 

Paperon  "  Telephone  Exchange  Transfers  and  their  Organisation,"  by  Mr. 

F.  G.C.  Baldwin. 

(Students  Sectionl.— Tuesday,  January  22nd.    At  7p.m.    At  Finshury 

Technical  College,   Leonard  Street.    Paper  on    "The  Evolution  of    the 

Thermionic  Valve,"  by  Mr.  L.  R.  Smith-Rose. 
Greenock  Electrical  Society.- Thursday,  JanuaiT  24th.     At  7.45  p.m.     At 

22,  West  Stewart  Street.      Paper  on  "Direct-Current  Machine  Faults," 

by  Mr.  J.  A.  Kinnaird. 
Physical  Society  of  London.— Friday,  January  25th.      At  5  p.m.     At  the 

Imperial  College  of  Science,  South  Kensington,  S.W.    Ordinary  scientific 

meeting. 

Royal  Institution  of  Great  Britain.— Saturday,  January  26th.      At  3  p.m 
At  Albemarle  Street,  Piccadilly,  \V.      Paper  on  "The  Chemical  A 
Light"  iLecture  III,  bv  Prof.  W.  J.  Pope,  F.R.S. 
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As  it  is  necessary  to  effect  every  possible  economy  in 
paper  consumption,  the  Index  to  Vol.  81  of  the  Elec- 
tricaTj  Eeview  will  be  supplied  only  to  those  who, 
through  the  post,  specially  apply  for  it.  To  such  it  will 
be  supplied  for  3d.  post  free.  Any  reader  or  advertiser 
at  Home  or  Abroad  who  requires  a  copy  for  binding,  or  for 
other  purfxises.  is  asked  to  make  application  therefor  promptly 
to  :  The  Publisher,  Electrical  Review,  4,  Ludgate  Hill, 
London,  E.G.  4. 


NOTES. 

Foreign  Trade. —The  December  Figure.s. — The  official 

return.?  of   imports  and   exports   during  last  month   contain   the 
following  electrical  and  machinery  figures  :^ 


Decimher 

1917. 

99..542 

t;9u.:-i89 


Inc.  tir 

dee. 

-   93,2H 

-f  169,T2S 


12  mnnl/m,  19i: 
Jnv.  ur  dec. 
-     .318,134 
+      87.5,27-1 


Imports. 
Electrical  goods 
Machinery 

E.XPORTS. 
Electrical  goods          ...       l.S7,78.5         —   .50,010       —  l,131.32(i 
Machinery        1,219,094         -435,33.5       —      791,291 

Languages    and    Business. — In   an    address    delivered 

before  the  Modern  Language  Association,  M.  Cambon.  the  French 
Ambassador,  emphasised  the  necessity  for  modern  languages  as 
part  of  the  equipment  of  the  business  man  in  the  coming  diiys. 
Such  knowledge  would  be  more  essential  than  ever  in  future, 
because  there  would  have  to  be  much  travelling  in  order  that  we 
might  energetically  and  enterprisingly  recuperate  a  war-devastated 
world.  Such  travelling  was  essential  in  seeking  new  outlets,  and 
in  consolidating  useful  relationships. 

Volnnteer  Notes. — London  Army  Troops  Companies. 

Volunteer  Engineers,  late  County  of  London  Volunteer  Engi- 
neers (Field  Companies). — Headquarters,  Balderton  Street,  Oxford 
Street,  W.  1. 

Oficerforthe  IFeefc. —Lieut.  P.  Bowden. 

Sex-  for  Z>ut;/.— Second  Lieut.  F.  Gaywood. 

Monday,  January  -ilst.-No.  3  Company,  6.30—8.30.  Recruits'  DriU,  6.30— 8.30. 
Signalling  Section,  6.3U— 8.30. 

Tuesday,  January  22nd.— Lecture  on  "  Demolitions,"  6.30.  Physical 
Drill  and  Bayonet  Fighting,  7.0. 

Wednesday,  January  2Jrd. — No.  1  Company,  Entrenching,  &c.,  6.33.  Recruits' 
Drill,  6.30. 

Thursday,  January  21th.— No.  2  Company,  Entrenching,  Ac,  6.0  Recruits' 
Drill,  6.30.    Signalling  Section,  6.30—8.30.    Ambulance  Section,  0.30—8.30. 

Friday,  January  25th. — Musketry,  5.30 — 8.0. 

Saturday,  January  26th.— Musketry,  2.45 — 4.45.  Knotting,  &c.,  for  the  whole 
corps,  2.45—4.45. 

Sunday,  January  27th,— Commandant's  Parade  at  Waterloo  StatioUj  8.45, 
opposite  No  10  Platform.  Uniform,  haversacks,  water-bottles  and  mugs. 
Mid-day  rations  to  be  carried. 

{By  order)  Maclkod  Yeabslky,  Capt.  and  Adjutant. 

The   Wages    of    Electrical    Employes. — The    meetings 

.ind  discussions  which  have  been  held  during  the  past  four  months 
with  resrard  to  the  wages  of  electrical  workers  have  at  last  resulted 
in  the  issue  of  a  definite  award  by  Sir  George  Askwith.  the  Chief 
Industrial  Commissioner  ;  and  although  some  minor  questions  still 
await  settlement,  the  principal  problems  have  been  solved  in 
accordance  with  the  invariable  practice  of  the  Government  in  war 
time — namely,  by  acceding  to  all  the  demands  that  are  made  upon 
it.  The  following  are  the  main  features  of  the  negotiations,  which 
have  been  touched  upon  from  time  to  time  in  our  columns  : — The 
first  conference  was  held  on  September  (Jth,  with  Sir  George 
Askwith  in  the  chair,  to  consider  the  claims  of  the  Electrical 
Trades  Union  and  the  National  Union  of  General  Workers,  and  the 
Associ.ation  of  Municipal  Electrical  Engineers  of  Greater  London 
undertook  to  ascertain  the  views  of  the  Borough  Councils  and 
other  municipal  authorities  that  owned  electricity  undertakings  in 
the  metropolitan  area.  In  the  meantime,  Sir  George  Askwith 
suggested  that  the  awards  of  the  Committee  on  Production, 
amounting  to  1.5s.  advance  on  pre-war  rates,  should  be  extended  to 
the  electrical  members  of  the  staffs  of  electricity  supply  under- 
takings, as  from  September  1st.  The  Conference  of  Local  Autho- 
rities met  on  October  22nd  and  appointed  an  Executive  Council, 
which  agreed  to  recommend  the  adoption  of  the  15s.  award,  and  this 
decision  was  confirmed  by  the  Conference  on  November  tith, 
taking  effect  as  from  September  1st.  But  the  Trade  Unions  were 
out  for  the  additional  5s.  award  of  the  Committee  on  Production 
and  the  12j  per  cent,  award  of  the  Ministry  of  Munitions  also,  and 
the  Executive  Committee  proceeded  to  consider  these  demands.  On 
January  1st  a  meeting  took  place  between  the  Committee  and 
representatives  of  the  Electrical  Trades  Union,  the  National  Union 
of  Gener.al  Workers,  and  the  National  Amalgamated  Union  of 
Engineraen.  tec,  and  Electrical  Workers,  at  which  the  Committee 
decided  to  recommend  the  payment  of  the  additional  5s.  as  from 
the  first  full  pay  week  in  December,  making  the  full  advance  on 
pre-war  rates  £1  :  it  was  also  decided  to  agree  to  any  further 
advance  awarded  by  the  Government  to  the  engineering  and 
foundry  trades,  but  the  question  of  the  12  J  per  cent,  award  was 
held  over. 

On  January  Sth  the  Electrical  Trades  Union  decided  to  resort  to 
a  strike,  in  order  to  enforce  their  demands  by  shutting  down  the 
generating  stations,  but  were  induced  to  return  to  work  by  an 
assurance  that  tlie  12 J  per  cent,  dispute  would  be  settled 
immediately,  and  on  Monday.  January  7th.  a  Conference  was  held, 
under  the  presidency  of  Sir  George  Askwith,  to  fulfil  this  under- 
taking. The  Greater  London  electricity  supply  undertakings, 
railways,  tramways,  and  contractors  were  represented  at  the 
meeting,  with  delegates  from  the  Electrical  Traces  L'nion  :  other 
Trade  Union  delegates  also  attended,  but  the  Electrical  Trades 
Union  objected  to  their  presence  at  the  meeting,  and  apparently 
succeeded  in  carrying  the  point.  The  Union  claimed  the  12  J  per 
cent,  for  all  the  sections  included  in  their  trade  card,  while  the 
employers'  representatives  pointed  out  that  they  could  not  deal 
with  this  matter  owing  to  the  uncertainty  as  to  the  classes  covered 
by  the  award  :  the  latter  also  urged  that,  in  ^^ew  of  the  increases 
in  wages,  which  seriously  affected  the  costs  of  electricity  supply, 
the  Government  should  take  steps  to  enable  the  maximum  price  to 
be  increased  beyond  8d.  per  unit,  and  to  authorise  the  revision  of 
contracts  with  consumers  to  meet  the  extra  costs. 
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As  reported  in  our  last  issue,  the  Conference  lasted  for  no  less 
than  eijiht  hours,  and  eventuated  in  the  award  of  Sir  Georpe 
Asknith  which  we  published  on  page  41  of  our  last  issue.  The 
award  relates  mainly  to  the  12}  per  cent,  bonus,  the  only  specific 
point  which  was  broucrht  before  Sir  George  Askwith.  as  the  London 
municipal  supply  authorities  had  already  practically  agrreed  to  pay 
the  20s.  advance,  as  well  as  a  larffe  number  of  uadertakintis  in  the 
Provinces  ;  but  the  corollary  to  the  award — namely,  that  authority 
would  be  ?iren  to  raise  the  maximum  price  for  electrical  energy, 
and  to  revise  existinjr  contracts,  the  necessity  for  which  action 
arises  out  of  the  back  dating  of  the  Commissioner's  decision  to 
October  13th — was  not  announced  last  week. 

In  an  explanatory  letter  SirCxeorfre  Askwith  refers  to  questions  re- 
latinsr  to  the  interpretation  of  the  award,  and  states  that  the  decision 
is  of  a  jreneral  character,  and  is  intended  to  apply  to  all  employes 
working  on  plain  time  in  generating  and  sub-stations,  and  on 
mains,  or  otherwise  directly  concerned  in  the  generation  and  dis- 
tribution of  electrical  energy,  including  the  technical  staffs, 
throughout  the  country  ;  it  is  impracticable  to  decide  in  detail  how 
the  decision  is  to  be  applied  to  each  individual  undertaking — each 
must  construe  it  in  a  reasonable  manner  depending  on  the  circum- 
stances, and  decide  to  which  members  of  the  technical  staff  the 
award  should  apply.  Thus  the  question  which  has  divided  the 
staffs  for  so  long  still  remains  unsolved  —namely,  where  the  line 
of  demarcation  between  the  technical  man  and  the  trades- 
man should  be  drawn — and  a  new  bone  of  contention 
is  introduced,  for  the  question  arises  at  once  to  what  rank 
of  the  technical  staff  the  award  shall  extend.  As  we  understand 
the  terms  of  the  award,  its  upward  scope  is  not  explicitly  limited  ; 
in  fact,  even  the  chief  engineer  of  any  electricity  supply  under- 
taking, no  matter  how  large  his  salary,  could  apparently  demand 
and  obtain  an  addition  of  CI  a  week  and  125  per  cent,  on  his 
salary,  as  a  member  of  the  technical  staff  :  it  is.  however,  abso- 
lutely unthinkable,  to  our  mind,  that  the  chief  engineer  of  any  im- 
portant undertaking  would  take  advantage  of  such  an  opportunity 
to  enrich  him-self  under  existing  circumstances,  seeing  that  by  so 
doing  he  would  not  only  deliver  himself  bound  and  gagged  into 
the  hands  of  the  Trade  Unions  which  have  secured  the  advance, 
and  of  which  he  ought  therefore,  in  common  honesty,  to  become  a 
member,  but  would  also  lay  himself  open  to  a  reasonable  charge  of 
profiteering.  The  burden  of  the  war  should  be  shared  by  all 
classes  alike,  and  those  who  are  already  in  receipt  of  salaries 
sufficient  to  meet  thevr  needs  have  no  right  to  demand  from  the 
community  any  additional  payment. 

Another  point  which  arises  out  of  the  award  is  the  question 
whether  the  men  employed,  for  example,  as  charge  engineers, 
stokers,  i;e..  in  public  institutions,  such  as  workhouses,  asylnms, 
&c,,  or  in  privately-owned  facto«ies,  in  the  generation  and  distribu- 
tion of  electricity  are  entitled  to  share  in  the  advance.  The  award 
is  so  wide  that  we  believe  they  are  so  entitled,  but  it  will  be 
necessary  for  them  to  claim  the  advance  from  their  employers  in 
the  first  instance,  and  if  it  is  withheld,  to  demand  a  reference  to 
the  arbitration  of  the  CommLssioner.  as  individual  cases  cannot 
be  adjudicated  until  an  actual  difference  of  opinion  has  arisen. 

As  the  employes  of  electrical  contractors  on  munition  work 
are  included  in  the  award,  which  is  back-dated  to  October,  it  will 
be  seen  that  contracts  carried  out  and  paid  for  during  the  past 
three  months  will  have  to  be  revised,  and  the  purchasers  will  be 
called  upon  to  pay  the  ex^ra  cost  of  labour  in  such  cases. 

As  for  the  general  aspect  of  the  award,  which  has  been  the  cause 
of  so  much  disturbance  and  unrest,  we  may  point  out  that  it  was 
due  to  the  action  of  Mr.  Churchill,  the  Minister  of  Munitions,  who. 
apparently  without  consulting  the  Committee  of  Production  which 
was  appointed  expressly  to  handle  the  question  of  wages,  and  has 
admirably  fulfilled  its  duties,  arbitrarily  and  unwisely  gave  the 
12i  per  cent,  bonus  to  certain  sections  of  engineering  workers,  in 
ignorance  of  the  existing  conditions,  with  the  inevitable 
result  that  all  other  sections  of  the  industry  naturally 
demanded  a  corresponding  increase,  and  the  last  state 
is  worse  than  the  first.  For  thus  rushing  into  a  most 
complex  and  delicate  situation  he  has  been  severely  taken  to 
task  by  his  colleague.  Mr.  G.  X.  Barnes,  who.  pointing  out  the 
disastrous  consequences  of  such  a  policy,  which  tends  to  promote 
slackness  amongst  time-workers  and  to  discourage  piece-workers, 
at  a  time  when  the  maximum  output  is  required,  deprecated  strikes 
on  the  part  of  men  who  were  earning  good  wa^res.  Undoubtedly 
to  strike  at  this  time,  the  crisis  of  the  war.  is  an  tmpardonable 
crime  against  ones  country  ;  the  striker  is  an  ally  of  the  Hun,  and 
will,  as  Sir  Auckland  Geddes  says,  deserve  the  hatred  and  contempt 
of  his  fellow-countrymen. 

Clyde  Engineers. — The  threatened  trouble  in  the  Clyde 

engineering  trade  over  the  I2i  per  cent,  bonus,  which  is  regarded 
as  unsatisfactory  by  the  men,  was  the  subject  of  a  further  con- 
ference at  the  Jlinistry  of  Munitions  on  Saturday  with  representa- 
tives of  the  trades  concerned.  Objection  is  taken  by  the  men  that  the 
original  offer  of  Os.  ild.  a  week  made  by  the  Employers'  Association, 
•which  had  in  many  cases  been  accepted,  is  now  superseded  by  the 
12i  per  cent,  bonus.  They  urged  that  the  Os.  !ld,  should  be  endorsed 
by  the  Government  if  further  trouble  is  to  be  averted. 

The  Minister  of  Labour  telegraphed  that  he  had  decided  to 
adopt  the  recommendations  of  the  Tr.ide  Union  Advisory  Committee 
for  the  Shipbuilding  and  Engineering  Industry  as  a  basis  for  the 
settlement  of  all  outstanding  claims  arising  from  the  12v  per  cent, 
order.  All  applicai  ions  should  be  made  through  the  Trade  Union 
Executive,  who  were  the  regular  normal  channels  of  communica- 
tion between  the  Trade  Unions  and  the  Ministry  of  Labour.  Xo 
application  would  be  referred  for  settlement  so  long  as  a  stoppage 
of  work  continued. 

Mr.  G.   N.   Barn»s,   M.P.,  addressed    a    crowded  gathering  at 


Glasgow,  on  Sunday.  He  said  that  during  the  last  few  months 
they  had  been  living  on  a  veritable  industrial  volcano,  expecting 
day  by  day  to  "be  blown  up.  The  12j  per  cent,  had  become  an 
obsession  on  the  part  of  many  men  in  the  shipbuilding  yards, 
engineering  shops,  and  other  places.  These  men  he  placed  along- 
side the  profiteers.  Every  time  they  struck  for  higher  wages  other 
people  were  worsened.  Those  who  struck  were  the  comparatively 
more  highly-paid,  earning  £i  or  £5  a  week,  and  evei-y  time  they 
struck  the  currency  was  diluted,  and  the  prices  of  goods  rose 
sympathetically,  so  that  the  great  masses  of  the  poor,  incl  iding  the 
families  of  soldiers,  had  harder  lives,  and  had  to  bear  more  than 
their  fair  share  of  the  war. — Ditihj  Telegra/ili. 

Last  Saturday,  the  Clyde  District  Committees  of  the  Societies 
affiliated  to  the  Engineering  and  Shipbuilding  Federation  adopted 
a  resolution  instructing  their  Executive  Council  to  call  upon  the 
Government  to  withdraw  the  new  Man-Power  Bill  before  the  end 
of  January.  Failing  this  they  would  ask  their  Clyde  members  to 
down  tools.  They  further  asked  the  Government  to  call  an 
International  Conference  to  discuss  the  question  of  peace. 

New  Type  of  Enclosed  Motor.— With  reference  to  our 

article  on  this  subject  on  page  31  of  last  week's  issue,  the  address 
of  the  Enclosed  Motor  Co..  Ltd.,  who  are  the  owners  of  the  patents, 
A:c,,  is  Finsbury  Court.  Finsbury  Pavement.  E.G.  2. 

Cooking  Appliances. — A  course  of  three  lecture.s  on  "  The 

Principles  of  Fuel  Economy  in  the  Design  and  Use  of  Cooking 
Appliances  "  will  be  delivered  at  University  College,  London,  by 
Mr.  A.  H.  Barker.  B.A..  B.Sc.  on  Wednesdays,  January  23rd  and 
30th,  and  February  6th,  at  7  p.m.  The  lectures  are  open  to  the 
public  without  fee  or  ticket.  Further  particulai-s  may  be  obtained 
on  application  (accompanied  by  a  stamped  addressed  envelope)  to 
the  Secretary.  University  College,  London.  Gower  Street,  W.C.  1. 

Institution    and   Lecture  Notes. — Institution   of  Civil 

Engineers. — The  Council  has  resolved  that  its  examination  in 
Engineering  Drawing.  Bills  of  Quantities,  and  Elementary  Know- 
ledge of  Specifications,  which  is  at  present  an  optional  subject, 
shall  be  after  January  1st,  1 91 !»,  obligatory  for  all  candidates  for 
Associate  Membership. 

Association  of  Mining  Electrical  Engineers. — At  a  joint  meeting 
of  the  West  of  Scotland  Branch  of  the  Association  and  the 
National  Association  of  Colliery  Managers,  at  Glasgow,  on 
Saturday,  a  paper  was  read  by  Mr.  J.  H.  0.  Brooking,  on  "  Cable 
Complaints," 

Birmingham  Electric  Club. — Mr.  J.  J.  Richardson  delivered  his 
presidential  address  on  Saturday  last,  dealing  with  the  history  of 
electricity  and  electric  lighting. 

Appointments  Vacant.— Teacher  in   electrical    subjects 

for  classes  for  training  disabled  soldiers  (,£4)  tor  the  .Croydon 
Education  Committee  :  switchboard  attendant  (56s.  3d.)  for  the 
Walthamstow  electricity  and  tramways  department  :  junior  shift 
engineer  (45s.  -f)  for  the  Borough  of  Warrington  electricity 
department ;  assistant  shift  engineer  (70s.),  also  switchboard 
attendant  C63s.),  for  the  Borough  of  Pattersea  electricity  works  ; 
switchboard  attendant  for  the  Derby  Borough  electricity  works  : 
meter  tester  (45a.  +)  for  the  Borough  of  Rochdale  electricity 
department.     See  our  advertisement  pages  to-day. 

Welfare   Work   at    Fullers'  Works.— We  have  received 

some  reports  from  this  firm  which  show  that  while  the  new  works 
are  being  energetically  carried  on,  the  social  welfare  of  the  workers' 
is  not  overlooked  ;  the  reports  relate  to  canteen  work,  allotments 
scheme,  first  aid.  and  the  War  Saving  Fund.  We  notice  that  an 
efficient  and  handsome  canteen  will  shortly  be  erected  ;  but  what 
is  especially  interesting  is  the  fact  that  a  canteen  providing  light 
but  nourishing  refreshments  Has  now  been  successfully  carried  on 
for  10  months  without  loss,  and  at  the  same  time  has  been  entirely 
self-supporting.  This  fact  is  useful  knowledge  for  any  manu- 
facturer who  desires  to  help  his  employes  without  incurring  the 
responsibility  of  an  expensively  equipped  canteen.  The  other 
reports  on  allotments,  first  aid.  and  War  Saving  Fund  are  equally 
interesting  and  instructive,  showing  what  satisfactory  results  can 
be  attained  by  co-operative  effort. 

National    Insurance    (Part    II)    (Munition    Workers) 

Act,  1916. — The  following  are  further  decisions  of  the  Umpire. 
Contributions  are  payable  in  respect  of  : — 

2.407  X.  Workmen  described  as  valvemen.  hydaulic  main  men, 
tar  main  men.  and  exhauster  men  engaged  wholly  or  mainly  in 
connection  with  the  operation  of  by-product  plant  attached  to 
coke  ovens. 

2.408  -X.  Workmen  engaged  wholly  or  mainly  in  the  maniifac- 
ture  from  rubber  or  rubber-proofed  fabric  of  gas  bags  for  motor- 
cars.    (.Application  502.) 

A  2.410  X.  Students  at  technical  institutes  receiving  training 
under  arrangements  made  by  the  Ministry  of  Munitions  in  any  of 
the  trades  set  out  in  the  Sixth  Schedule  to  the  National  Insurance 
Act,  litll. 

A  2,411  X.  Students  at  technical  institutes  receiving  training 
under  arrangements  made  by  the  Mini,?try  of  Munitions  in  any  of 
the  trades  set  out  in  the  First  Schedule  to  the  National  Insurance 
(Part  II)  (Munition  Workers)  Act,  l:il6,  or  in  munitions  work. 

Electrolytic    Production    of  Zinc   in    Tasmania. — The 

TiiiicK  says  that  satisfactory  results  are  reported  from  the  plant 
erected  at  Risden,  'fasmania.  for  the  electrolytic  production  of  zinc 
from  Australian  ore  and  concentrates.  The  plant  has  a  daily 
capacity  of  15  tons,  which  it  is  said  can  be  increased  tenfold,  and 
the  necessary  electric  power  is  obtained  from  the  State's  Great 
Bear  hydro-electric  installation. 
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The   Electrical  Trades  Benevolent  Fund:  the  Special 

Appeal. — We  have  received  from  the  secretary  of  the  E.T.B.I.  the 
following  list  of  contributions  received  as  a  result  of  the  special 
appeal  which  was  made  with  a  view  to  bringing-  the  invested  fund 
of  the  organisation  up  to  £10,000.  Nearly  £200  more  is  still 
required,  and  we  trust  that  further  special  contributions  will  be 
received  by  Mr.  Hawes  in  the  course  of  the  next  week  or  two,  so 
that  the  trustees  can  be  placed  in  the  position  desired  : — 

Salomons,  Sir  David f20    0    0 

Vickers,  Ltd 21    0    0 

Holmes,  .J.  H 500 

Tufnell  Carlton,  F 3    3    0 

Hooper.  John  P 10  10    0 

Marrjat,  H s    li    o 

Christopherson.  Clifloid  i  Co a    5    0 

Hecht,  Levis  *  Kahn  2    2    0 

Heilbuti  8ymons  &  Co 10    0    0 

Aldens  Successors,  Ltd 10    0    0 

Frederick  Smith  &  Co 2    2    0 

Callender's  Cable  and  Construction  Co.  . .        . .      21-    0    0 

am  7   0 
Joint    Boxes    and    Terminals    for    Split    Conductor 

Cables. — With  reference  to  the  article  under  this  title  in  our  issue 
of  January  4th,  we  are  informed  that  the  use  of  braids  for  cable 
jointing  is  covered  by  Mr.  Charles  Vernier's  Patent  No.  15,418/09.  s 

Fatalities. — A  newspaper  report  says  that  William 
Joyce,  ti3,  foreman  fitter  at  the  Scarborough  Electric  Supply  Works, 
ascended  to  the  top  of  a  boiler  at  the  works  to  look  at  some  seeds 
which  he  was  forcing,  when  he  appears  to  have  tripped  and  fallen 
to  the  ground.     He  was  found,  later,  lying  dead. 

An  inquest  was  held  at  Southport  recently  on  Celia  Clarkson, 
wife  of  a  soldier,  who  had  been  employed  as  driver  of  an  over- 
head electric  travelling  crane  at  the  L.  &  Y.  Railway  goods  depot. 
Evidence  was  given  that  on  May  4th  last  the  deceased  told  her 
mother  she  was  oiling  the  crane  when  some  electricity  "  shot  out.'' 
which  seemed  to  roll  her  up  like  a  ball,  causing  her  to  fall  from 
the  cage  to  the  stage  below,  a  distance  of  15  ft.  She  was  admitted 
to  the  infirmary  suffering  from  a  fractured  spine  and  paralysis  of 
the  arms  and  legs,  was  discharged  on  November  14th  as  incurable, 
and  died  on  .January  7th.  A  witness  said  it  seemed  to  her  that  the 
det^aseil  touched  a  live  wire,  but  the  district  inspector  thought  the 
woman  fainted  and  fell  from  the  cage.  A  verdict  of  ''Death  from 
misadventure"  was  returned,  the  jury  expressing  the  view  that 
greater  precautions  should  be  taken. 

Electrolytic  Zinc  in  Australia. — The  plant  established 

at  Risden,  Tasmania,  has  proved  the  possibility  of  the  application 
of  the  electrolytic  process  to  Australian  ores  and  concentrates  for 
the  production  of  zinc  for  mmiitions,  heretofore  produced  within 
the  Enjpire  only  in  small  quantities.  M.  Balillieu,  chairman  of 
the  Electrolytic  Zinc  Co.,  states  that  the  present  plant  has  a 
capacity  of  15  tons  daily,  which  can  be  increased  tenfold.  Com- 
petition between  the  technologists  of  the  Risden  electrolytic  process 
and  the  Port  Pirie  retort  furnacing  process  has  already  produced 
metallurgical  improvements. 

Electric    Light   Switching    Exams. — Many  people  may 

feel  amusement  at  the  idea  of  a  private  firm  holding  examinations 
and  issuing  certificates  in  this  or  any  other  subject,  but  the 
President  ©f  the  I.E.E.  is  not  one  of  these,  as  may  be  seen  from  a 
remark  in  his  address  ;  if  these  exams,  had  met  with  a  poor 
response,  it  might  reasonably  have  been  inferred  that  the  subject 
was  one  that  did  not  matter,  but  as — even  in  such  a  time  as  the 
present — Messrs.  Lundberg  are  able  to  show  such  results  as  those 
appearing  on  another  page  in  this  issue,  it  may  certainly  be  con- 
cluded that  the  subject  possesses  both  utility  and  interest. 

We  have  had  the  opportunity  of  inspecting  the  papers  submitted 
by  some  of  the  top  men  in  each  grade  of  the  last  examination,  and 
have  been  very  much  struck  by  the  amount  and  high  quality  of 
the  work  done  by  these  premier  candidates.  It  is  quite  evident 
therefrom  that  something  beyond  the  securing  of  a  certificate  and 
a  possible  book  prize  must  have  spurred  them  on  to  such  efforts 
in  such  a  busy  time  as  the  present.  Though  many  of  the  examinees, 
judging  from  the  papers  we  have  seen,  are  used  to  examinations,  it  is 
certain  that  the  subject  prompts  many  workers  to  express  their 
ideas  of  circuit  diagrams  and  other  matters  on  paper  for  the  first 
time,  and  these  switching  exams,  should  undoubtedly  encourage 
hitherto  apathetic  individuals  to  consider  the  advantages  of 
attending  classes  in  "  Electrical-installation  Work  ''  at  technical 
institutes,  and  of  proceeding  in  due  course  to  the  examination  in 
that  important  but  somewhat  neglected  subject.  So  much 
neglected  is  it,  that  there  are  to  be  no  City  Guilds  exams,  apper- 
taining to  it  this  session,  because  of  the  war.  The  exam,  in  "  Uas 
Fitting,"  however,  is  to  proceed  as  usual  I 


OUR    PERSONAL    COLUMN. 

The  Editors  ini-ite  electrical  engineers,  whether  contteoted  with  the 
technical  or  the  commercial  side  of  the  profession  and  ituluitry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  vested  as  to  their  movements. 


Central     Station     Officials. —  The    Swansea     Corporation 

Finance    Corarnitiee    recommends    that    the    salary    of    the 
borough  electrical   enginwr,   Mr,    W.  J,    Burr,   bo   advanced 
by  flOO  per  annum. 
The  marriage  has   takeji   place  at   Eichmond-on -Thames  of 


Lieutenant  A.  J.  .James,  R.N.V.R.,  who  was  on  the  staff  of 
the  Bedford  Corporation  electricity/  works,  and  Miss  K. 
Fowler,  of  Bedford. 

Kendal  T.C.  has  increased  the  salary  of  the  electricity  works 
manager  by  £W  to  £2W  per  annum. 

Hastings  T.C.  is  increaang  the  salary  of  Mr.  N.  J.  Ryan, 
chief  assistant  electrical  engineer,  from  £180  to  i"2'2U  per 
annum,  and  by  subsequent  increments  of  i'lO  to  ±'2.50. 

Walsall  Town  Council  has  sanctioned  the  following  increases 
of  salary  : — Mr.  C.  W.  Cookson,  accountant  and  collector, 
electric  supply  department,  from  £188  to  ±'214  per  annum-; 
Mr.  John  R.  Taylor,  chief  clerk,  tramways  department,  £'25 
per  annum. 

Wolverhampton  Town  Council  has  appointed  Mr.  Chahlks 
WiLLLAM  Chaklesworth,  of  btoke-ou-Ti-ent,  commercial 
secretary  to  the  electricity  undertaking  at  a  salary  of  £30() 
j>er  annum. 

It  was  mentioned  at  a  meeting  of  the  Kihnamock  Corpora- 
tion Electric  Committee  that  Mr.  Bexon,  the  engineer,  was 
an  appUcant  for  a  situation  under  the  Biniiingham  Corpora- 
tion at  a  considerably  increased  salary.  With  the  view  of 
retaining  Mr.  Bexon 's  services  it  was  proposed  that  he  be 
offered  a  three  years'  engagement  at  a  commencing  salary 
of  £550  for  the  first  year  (being  a  present  increase  of  £100), 
to  rise  £.50  at  the  end  of  each  of  the  first  and  second  years, 
making  "his  salary  for  the  third  year  £650.  The  Town  Coimcil 
has  delayed  the  matter  for  a  month. 

Mr.  A.  G.  Ddrbant,  of  the  Great  Yarmouth  Corporation 
tramways  and  electricity  departments,  has  been  appointed 
electrical  engineer  in  charge  of  new  electricity  works  for 
Messrs.  John  Chambers,  Ltd.,  shipbuilders  and  engineers,  to 
supply  their  No,  3  Shipyard,  and  also  the  Oulton  Broad  Elec- 
tricity Co.,  with  power  and  light.  'The  tramways  manager, 
Mr.  F.  L.  Turner,  presented  Mr.  Durrant  with  a  barometer 
and  thermometer,  and  he  received  a  writing  case  and  wallet 
from  the  electricity  works  mains  department. 

On  Thursday  evening  last  week  a  big  muster  of  the  staff 
and  employes  of  the  Bristol  Corporation  electricity  depart- 
ment assembled  at  the  Lectur^  Theati-e  of  the  Museum  to 
commemorate  the  •25th.  year  of  sei-sice  of  Mr.  H.  Faraday 
Proctor  as  engineer  and  general  manager  of  the  depart- 
ment. The  chair  was  taken  by  Mr.  F.  W.  Proiiser  (secretary 
and  sales  manager),  who  was  supported  by  Mr.  A.  J.  New- 
man (deputy  engineer),  Mr.  Thos.  H.  Gait  (accountant),  and 
Mr.  J.  Stapleton  (foreman  of  the  Feeder  Road  electricity 
works).  The  chairman  traced  the  hi.story  of  the  undertaking 
from  its  inception  in  1883.  The  late  Sir  William  Preece  (who 
was  apixjinted  consulting  engineer)  was  instructed  to  provide 
an  equipment  for  20,000  30-watt  lamps.  The  equivalent  30-watt 
lamps  installed  to-day  is  935,000.  The  "  baby  "  of  the  Bristol 
Corporation  had  been  tenderly  nursed,  and  had  come  to 
maturity  under  the  parental  guidance  of  Mr.  Proctor,  who, 
despite  many  temptations  of  more  lucrative  appointments 
elsewhere,  had  succeeded  in  placing  the  department  in  a  most 
enviable  position. 

Mr.  T.  H.  Gait,  on  behalf  of  the  accountancy  and  clerical 
staff,  tendered  sincere  congratulations,  and  voiced  the  pride 
and  satisfaction  of  the  staff'  in  their  "  chief "  and  in  the 
electricity  department,  and  remarked  that  Mr.  Pro#or  held 
very  prominent  positions  in  the  electrical  world  in  connection 
with  the  I.M.E.A.  and  the  I.E.E.  The  I.M.E.A.  owed  its 
foundation  to  Mr.  Proctor.  Mr.  Pioctor's  attitude  towards 
the  staff'  and  employes  had  always  been  most  generous  and 
kind,  especially  to  those  members  who  were  serving  with 
the  Forces.  Mr.  J.  Stapleton  spoke  on  behalf  of  the  work- 
men. 

Mr.  A.  J.  Newman,  in  a  brief  speech,  compared  the  posi- 
tion of  the  undertaking  25  years  ago  with  its  present  position, 
.'ind  gave  the  following  details  : — Number  of  consumers  :  1893, 
'120;  1917,  5,300.  Staff  and  employes:  1893,  30;  1917,  230.  He 
.said  for  one  man  to  "skipper"  the  good  ship  "B.C.E.D." 
to  its  present  enviable  position  was  a  very  meritorious  accoin- 
pli.shment.  Pie  asked  Mr.  Proctor  to  accept  a  silver  epergne 
and  silver  cake  tray  as  a  shght  token  of  their  loyalty  and 
esteem. 

Mr.  Proctor,  in  responding,  said  he  really  could  not  find 
words  in  Avhich  to  express  his  tliaiika  to  those  who  had 
arranged  the  social  evening,  and  for  the  hojiutiful  articles 
with  which  they  had  presented  him.  11<',  was  grateful  to  all 
who  had  come  to  mark  his  25th  year  of  .service  with  the  Bristol 
Corporation.  The  day  was  not  very  far  distant  when  a 
site  would  have  to  be  found  for  the  main  generating  .station, 
as  the  water  in  tho  Fi'(>(lnr  ('anal  and  River  Avon  would  be 
far  too  little  for  ulliMml.'  drMlopments.  If  the  recommenda- 
tions of  the  Coal  ( 'mis'i  \:ilinii  Sub-Committee  were  adopted 
it  would  be  just  pos.sil)le  that  a  large  station  w-ould  be  erected 
on  the  banks  of  the  Severn,  where  chemicjil  and  high  explo- 
sive, together  with  spelter  works,  were  being  contemplat.ed. 
The  Lord  Mayor  of  Bristol  in  several  speeches  he  had  re- 
cently made  commerited  on  the  Labour  unrest,  and  advo- 
cated that  the  heads  of  all  business  estabhshments  should 
take  their  start'  and  employes  to  their  hearts.  In  the  early 
days  of  this  undertaking  it  was  a  great  pleasure  to  him  to 
know  every  employe  by  name  and  something  about  him.  but 
the  increasing  growth  of  the  department  had  unfortunately 
prevented  this  in  the  latter  years.  It  was  a  matter  of  great 
regret  to  him  that  he  could  not  come  into  contact  with  them 
more  often.  He  was  very  glad  to  say  that  no  .serious  trouble 
had  evei-  arisen  with  a,ny  portion  of  the  staff  or  employes,  and 
he  thought  this  was  a  fact  to  be  justly  proud  of.     There  was 
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no  reason  why  there  should  be  any  trouble.  The  Corporation 
had  a  duty  to"  fulfil  in  seeing  that  the  conditions  under  which 
their  employes  worked  wei'e  satisfactory. 

Mr.  Chas.  Hancock  (one  of  the  oldest  members  of  the 
general  office)  projXjEed  a  vote  of  thanks  to  the  chairman, 
coupling  with  it  the  ladies  of  the  staff  ^\ho  had  contributed 
to  the  musical  part  of  the  programme.  The  proceedings  closed 
with  the  National  Anthem. 

General. — Mr.  H.  Barge,  engineer  at  Messrs.  Bullivants, 
MUlwall,  E.,  and  son  of  the  chainnan  of  the  Poplar  Elec- 
tricity Committee,  has  been  appointed  Officer  of  the  British 
Empire. 

Mr.  G.  H.  Cutting,  of  Messis.  Cutting  Bros..  Ltd.,  elec- 
trical engineers,  of  Stamford,  has  been  appointed  on  the 
Local  .\dvi.sory  Committee  formed  to  co-operate  with  Labour 
Exchanges  in  dealing  with 'demobilisation,  the  employment  of 
discharged  .soldiers,  and  the  substitution  of  men  to  take  the 
places  of  men  eligible  for  the  Ai'my. 

Vice-Admiral  Sir  Reginald  H.  S.  Bacon,  D.S.O.,  has  been 
apix)inted  by  the  Minister  of  Munitions  as  Controller  of  the 
Munitions  Inventions  Department  in  succession  to  Colonel 
H.  E.  F.  Goold  Adams.  C.B. 

Indian  Engineering  states  that  Mr.  C.  La.vdon,  Superinten- 
dent of  Telegraphs,  on  expiry  of  leave  granted  him  on  return 
from  field  service  in  East  Africa,  has  been  posted  to  the 
charge  of  the  Trichinopoly  Division ;  also  that  Sir  William 
Maxwell,  Director-General,  Post  and  Telegraphs,  is  at  pre- 
sent making  a  tour  of  inspection  in  Mesopotamia  in  connec- 
tion with  postal  and  telegraphic  administration  in  that  area. 

Stepney  B.C.  Electricity  Committee  has  appointed  Aid. 
KiLEY  Chairman  and  Coim.  Kosky  Yice-Chairman  for  the 
ensuing  year. 

Mr.  ToMY  Thompson,  who  is  the  Swansea  district  engineer 
for  the  British  Westinghouse  Electric  &  Manufacturing  Co., 
Ltd.,  is  the  author  of  a  novel,  entitled  "  Letters  to  Lady 
Shesheen."  which  has  lately  been  published  at  5s.  net  by 
Messrs.  Mun-ay  &  Evenden,  Ltd.,  32,  Essex  Street,  W.C. 

Mr.  E.  S.  Lowes,  the  secretary  of  the  Southern  Brazil 
Electric  Co.,  has  been  appointed  manager  of  the  company  in 
London. 

Mr.  Frank  A.  Hammond,  of  Leeds,  who  at  present  holds  a 
lx>sition  under  the  Nova.  Scotia  Tramways  &  Power  Co.,  has 
contributed  to  the  Yorkshire  Post  a  long  account  of  the  disas- 
trous explosion   which  occurred  at   Halifax  in   December. 

Mr.  -Tames  N.  Wilson,  the  secretary  and  treasurer  of  the 
Glasgow  Corporation  tramways  undertaking,  has  been  ap- 
pointed secretary  of  the  Tramways  Control  Committee  ap- 
pomted  by  the  Board  of  Trade  to  supervise  the  whole  of  the 
tramway  undertakings  of  the  country. 

Mr.  W.  B.  WooDHOCSE,  chief  engineer  and  manager  of  the 
Yorkshire  Electric  Power  Co.,  is  to  lecture  on  coal  conserva- 
tion and  the  national  electricity  sc-heme,  and  Mr.  P.  J. 
PVBUS.  Commander  of  the  Order  of  the  British  Empire, 
managing  director  of  the  Phcenix  Dynamo  Co.,  Bradford,  is 
to  lecture  on  new  ideas  of  factory  management,  at. the  Satur- 
day night  "  talks  "  at  the  Dewsbin-y  Central  Libei'al  Club. 

Mr.  T.  W.  Dunning  has  been  apix>inted  Superintendent  of 
Telegrams  at  Southampton,  in  succession  to  Mr.  E.  Long. 

A  New  Zealand  paper  states  that  Mr.  R.  W.  Dalton.  H.iL 
Trade  Commissioner  for  New  Zealand,  will  return  to  the 
Lfnited  Kingdom  after  he  has  completed  three  years  in  the 
Dominion.  He  will  then  .spend  V2  months  touring  the  United 
Kingdom  in  order  to  bring  to  British  manufacturers  the 
benefit  of  his  special  knowledge  of  the  business  conditions  of 
the  Dominion. 

Mr.  William  Geipel  (W.  Geipel  &  Co.)  has  publicly  an- 
nounced that  as  from  December  10th,  1917,  his  name  is 
changed  to  William  Guy-PeD. 

Mr.  J.  M.  Clark  has  resigned  his  position  with  the  .\lloa' 
Corporation  to  take  up  an  appointment  with  Messi's.  Kelsall 
and  Parsons,  'HI.  St.  Vincenf  Street.  Glasgow,  agents  for  the 
Lancashire  Dynamo  Co.,  George  Ellison,  Laminated  Gears, 
Engineering  &  Arc  Lamps,   Ltd.,  &c. 

Among.st  the  naval  officers  brouaht  to  the  .Admiralty  under 
the  new  organisation  is  Captain  Nicholson,  the  head  of  fleet 
communication,  who  was  the  Wireless  Officer  of  the  Gran  .1 
Fleet,  and  in  that  capacitv  was  present  at  the  battle  of 
•Jutland. 

Roll  of  Honour.— One  of  the  directors  of  the  Electrical 
.\pparatus  Co.,  Ltd..  Captain  E.  A.  GodsOxN,  M.C.  of  the 
Royal  Irish  Fu.siliers.  has  recentlv  been  mentioned  in  the 
dispat<-hes  of  Sir  Douglas  Haig.  Major  W.  Roberts,  R.F.A., 
the  company's  late  South  Wales  representative,  has  been 
granted  the  Military   Cross  for  distinguished  service. 

Private  A.  S.  Chantry,  Machine  Gun  Corps,  who  has 
fallen  in  action,  was  engaced  in  the  electrical  department  of 
the  Rotherham  Main   Colliery. 

Brigadier-General  Maxce,  who  was  appointed  a  C.B.  in  the 
New  Year  Military  List  of  Honours,  is  the  son  of  Sir  Henrv 
C.  Mance,  who  has  been  an  eminent  member  of  the  electrical 
profession  for  so  many  years. 

The  Times  states  that  Second-Lieutenant  A.  W.  H.  Pdr- 
NELL,  R.G.A..  who  was  nreviouslv  j-epovted  as  missing  died 
as  a  prisoner  of  war  at  Winkel  St.  Eloi.  in  Belgium,  on  Nov- 
ember 20th.  from  wounds  received  on  November  lath  ated 
24  He  was  educated  at  Loughbornugh  Grammar  School 
suhjnueTitly  entering  the  State  Tniversitv  at  Coethen-in- 
Anhalt.  in  Germany,  for  part  of  his  training  in  mechanical 
and  electrical  engineering.     There  he  took  his  diploma  with 


honours  in  all  subjects.  On  his  return  to  England  he  entered 
the  works  of  Herbert  Morris,  Ltd.,  at  Loughborough,  of  which 
his  father  is  a  director,  and  in  October,  1914,  joined  the  Motor 
Ti-ansport  Service. 

Brigade-Major  F.  Barritt  Hills,  R.G.A.,  who  has  been 
awarded  the  D.S.O.,  is  manager  and  secretary  of  the  North 
of  Scotland  Electric  Light  &  Power  Co.,  Ltd.,  Montrose. 

Amongst  the  new  Members  of  the  Order  of  the  British 
Empire  is  Mr.  M.WHEw  Adam  McLean,  shop  sui)erintendent 
of  the  British  Westinghouse  Electric  &  Manufacturing  Co., 
Ltd.,  Traftord  Pai'k. 

Mr.  Philip  E.  Parker,  of  Clitheroe,  who  has  been  seiTing 
as  a  wiielc-K  opeialor.  is  icpoited  by  the  Marconi  Co.  to  have 
been  drowned  at  sea. 

.\mongst  the  new  Members  of  the  Order  of  the  British 
Empire  appears  the  name  of  Mr.  James  Connor,  works  mana- 
ger of  Mefwrs.  Dick,  Kerr  li-  Co.,  Ltd.,  Preston. 

Private  W.  Roskell,  Royal  Sussex  Begiment,  who  has  been 
killed  in  action,  was  an  apprentice  with  Messrs.  C.  T.  Briscoe 
and  Sou,  electrical  engineers,  Blackburn. 

Sapi)er  J.  Fuller.  R.E.,  who  has  been  killed  in  action,  was 
employed  by  Messrs.  J.  H.  Taylor  &  Co.,  electricians,  iScc, 
Huddersfield. 

Second-Lieutenant  G.  E.  Cashmore,  E.F.A..  who  recently 
received  the  MiUtai'y  Cross  at  the  Investiture  at  Buckingham 
Palace,  was  a  member  of  the  staff  of  the  Birmingham  elec- 
tric supply  department. 

Captain  Norman  Taylor,  E.E.,  who  has  been  awarded  the 
M.C,  is  the  elder  son  of  Mr.  F.  W.  Taylor,  head  of  the  firm 
of  F.  W.  Taylor  &  Co.,  electricians,  Miln.sbridge,  with  whom 
he  was  associated  in  business  prior  to  Novemljer,  1914,  the 
time  of  being  gazetted.    He  is  now  in  Macedonia. 

Sapper  W.  E.  Greetham,  R.E.,  Cable  Section,  who  is  re- 
ported to  have  died  in  hospital  whilst  in  India,  was  appren- 
ticed to  Mr.  G.  Newby.  electrical  engineer,  Harrogate. 

Captain  Ford  Jones,  •\\ho  has  been  honoured  with  the  M.C. 
decoration,   was  an  electrical  engineer  in  Swansea. 

Captain  J.  Steven  Hamilton,  of  the  West  Yorks.  Regiment, 
second  son  of  Mr.  J.  B.  Hamilton,  commercial  manager  of 
the.  City  of  Leeds,  has  been  promoted  to  a  captaincy,  and 
made  the  recipient  of  the  D.S.O.  for  brilliant  services  ren- 
dered with  his  regiment  in  a  recent  engagement.  He  was  an 
assistant  engineer  to  the  Leeds  tramways  department.  Four 
of  his  brothers  are  also  serving  (one  has  been  ixjsted  missing 
since  May  12th  last). 

Private  W.  Harwood,  Loyal  North  Lancashire  flegiment, 
killed  in  action,  was  on  the  staff  of  Messrs.  Bullers,  Ltd., 
of  Hanley. 

Private'  J.  Bidddlph,  Royal  Beikshire  Regiment,  who  was 
with  Messrs.  Taylor,  Tunnicliffe  &  Co.,  of  Hanley,  reported 
lui.ssing,  is  a  prisoner  of  war  in  Germany. 

Second-Lieutenant  J.  E.  Davies,  King's  Liverpool  Regi- 
ment, who  was  an  engineer  at  the  Rugby  works  of  the 
B.T.H.  Co..  has  been  promoted  to  the  rank  of  Lieutenant. 

Second-Lieutenant  J.  E.  Baskett,  R.G.A..  who  has  died  of 
wounds,  was  at  the  Rugby  works  of  the  B.T.H-  Co.,  Ltd. 

Captain  M.  D.  Cloran,  R.G.A.,  holder  of  the  Mihtary  Cross, 
w  ho  was  on  the  engineering  staff  of  Messrs.  Willans  &  Robin- 
son, Ltd..  Rugby,  has  been  wounded  in  the  thigh,  and  is  in 
hospital  at  Manchester. 

The  death  in  action  is  reix)rted  of  Private  W.  Roskell,  Royal 
Suffolk  Regunent,  who  was  in  the  employ  of  Mr.  T.  Briscoe, 
electrical  engineer,  of  Blackburn. 

Mr.  \\  iLLiAM  Nettleship.  who  has  been  granted  a  commis- 
sion from  the  ranks  as  Second-Lieutenant  in  the  R.P.C-  (he 
is  to  be  Mechanical  Equipment  Officer),  was  in  business  as 
an  electrician,  itc,   in  Bridlington. 

Corporal  J.  Barlow,  lately  in  the  employ  of  the  Stepney 
B.C.   electricity  department,  has  been  awarded   the  Militarv 
Medal. 
Major    Gordon   C.   Kenxard,   R.E.,    of    the    Westinghouse 
.    Cooi>er-Hemtt  Co.,  was  awarded    the   Military   Cross   in   the 
New   Year's  Honours  List,   for  distinguished  conduct  in   the 
field- 
Private  R.  C.  Whewell  (21),  Royal  Scots  Regiment,  who  is 
already   the  ix)ssessor    of    the    D.C.M.    and    Military    Medal 
decorations,  has  been  recommended  for  further  honours.     He 
was  employed  by  the  Lancashire  Electric  Power  Co. 

Mr.  Clarence  Scott,  of  Leeds,  leading  telegraphist  in  the 
Navy,  has  been  drowned  at  sea. 

Corporal  A.  C.  Chambers,  who  has  been  killed  in  action 
outside  .Jerus;ilem,  aged  21.  after  being  recommended  for 
the  D.C.M.,  was  an  apprentice  with  Messrs.  Elliott  &  Co., 
electricians.  Oxford,  when  he  volunteered  for  service  in  1914. 
Second-Lieutenant  C.  W.  Caswell.  Middlesex  Regiment, 
«ho  has  been  awarded  the  Military  Cross,  was  with  Messrs. 
Bamett  it  Sons,  electricians.  Kettering. 

Private  A.  Frost,  Royal  Fusiliers,  previously  reported 
wounded  and  missing,  is  now  reported  killed  in  action.  He 
was  emnloyed  at  the  Chiswick  electricitv  works. 

Staff-Captain  Willum  Alan  Eraser.' D.A.Q.M.G..  R.E.. 
reported  killed  in  action,  for  some  time  filled  an  appointment 
as  electrical  engineer  under  the  Edinburgh  City  Council,  and 
was  later  borough  electrical  engineer  at  Lancaster  and  Nel- 
son. While  at  Lancaster  he  volunteered  for  service  in  the 
South  .African  war,  and  served  through  that  campaign  with 
the  Middlesex  Y'eomanry.  Before  joining  up  for  the  present 
war  he  held  appointments  in  America.  He  had  been  men- 
tioned in  dispatches  in  this  campaign,  and  was  promoted  to 
Staff  Captain. 
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CITY  NOTES. 


STOCKS     AND     SHARES. 


Mr.   G.   P.    Norton    presided   at   the 
British  Columbia     annual  meeting  last  week.    He  said  that 
Electric  Railway     the  decision  to  postpone  the  payment  of 
Co.,  Ltd.  the  interim  dividend  on  the  5  per  cent, 

cum.  pref.  stock  had  been  made  in  view 
of  the  uncert-ainty  as  to  the  amount  of  the  earnings  in  the 
immediate  futiu-e,  and  because  they  could  not  prudently  con- 
tinue to  pay  the  larger  portion  of  that  di\"idend  out  of  the 
resei"ve  fund.  Since  the  annual  report  was  issued  they  had 
received  by  cable  the  st-atement  of  income  and  expenditure 
for  the  month  of  November,  showing  an  increase  in  gross 
tarnings  of  !ii-52,86-2,  and  in  net  income  of  $31,77'2.  Thus  the 
gross  earnings  for  the  first  five  months  of  the  current  finan- 
cial year  showed  an  increase  of  just  under  $'200,000  over  the 
rui-nings  for  the  same  period  of  the  preceding  year,  but,  un- 
lortunafcely,  the  increase  in  the  net  income  for  the  five 
months  only  amounted  to  $29,000,  or,  say,  i'6,000.  They 
could,  however,  take  some  encouragement  from  these  figures, 
as  the  increase  in  gross  earnings  was  due  to  a  very  marked 
improvement  in  trade  and  business  conditions  in  British 
Columbia,  which  had  every  indication  of  being  of  a  perma- 
nent character.  If.  therefore,  as  a  result  of  the  report  of  the 
recent  commission  of  inquiry,  jitney  competition  was 
abohshed,  and  other  conditions  were  fairly  adjusted,  there 
was  a  sound  basis  on  which  to  build  hopes  that  less  difficult 
times  were  in  store.  The  policy  and  prospects  of  the  com- 
pany were  dependent  on  the  result  of  negotiations  now  being 
carried  on  with  the  object  of  bringing  about  a  fair  and  satis- 
factory re-arrangement  of  working  conditions,  based  on  the 
commissioners'  report.  i 

The   Financial    Times    states    that    the 
Connty  of  County    of   London   Electric   Supply    Co. 

London  Electric  has  deposited  a  Parliamentary  Bill  seek- 
Supply  Co.,  Ltd.  iug  certain  financial  powers.  The  pre- 
amble lecites  that  in  1913  the  company 
\\as  authorised  to  ac<fuii'e  a  situ  and  erect  a  generating  sta- 
tion in  Barking,  and  it  was  the  intention  to  raise  capital  for 
tlie  purchase  of  the  site  and  the  erection  of  the  station,  but, 
iiwmg  to  the  war,  it  was  not,  and  will  not  now  be,  possible 
fiir  the  company  to  raise  the  capital  on  the  terms  contem- 
plated prior  to  the  war.  The  preamble  further  recites  that 
the  company  is  desirous  of  placing  itself  in  a  position  to  pro- 
ceed forthwith,  on  the  conclusion  of  the  war,  with  the  erec- 
tion of  the  generating  station,  and  with  that  oljject  to  make 
all  necessary  an-angements  m  advance.  The  Bill,  therefore, 
proposes  to. empower  the  company  to  "  pay  out  of  its  capitdl 
interest  at  the  rate  of  5  per  cent,  per  annum  upon  any  shares 
and  debenture  stock  issued  for  the  pui-pose  of  acquiring  the 
generating  station  site  and  constructing  thereon  the  works 
authorised."  The  aggregate  amount  to  be  so  paid  for  in- 
terest is  not  to  exceed  Jl50,<X)0,  except  with  the  consent  of 
the  Board  of  Trade.  The  unis-sued  share  capital  amounts  to 
i-30(J,000,  but  the  Bill  provides  that  the  interest  paid  out  of 
capital  is  not  to  operate  as  a  reduction  of  the  amount  paid  up 
on  the  shares  or  debenture  stock,  but  is  to  be  "  charged  by 
the  company  to  capital  as  part  of  the  costs  of  construction  of 
its  midertaking." 

Kaministiquia  Power  Co. — For  the  year  ended  October 
31st  last  the  gross  revenue  was  $380,388,  operation  and  main- 
tenance $.55,812,  depreciation  and  renewal  reserve  $34,000, 
the  net  revenue  being  $290,.576.  Fixed  charges  amounted  to 
$96,135,  leaving  a  net  income  of  $194,451.  Dividends  repre-' 
senting  7  per  cent,  on  the  paid-up  capital,  absorbing  $1.53,720, 
have  been  disbursed,  and  $40,731  has  been  transferred  to 
surplus  account.  Since  the  end  of  the  year  the  company  has 
received  orders  for  power  for  new  grain  elevators,  which 
have  been  erected,  as  well  as  for  some  industrial  plants  that 
have  been  closed  down  on  account  of  the  war,  and  are  now 
re-opening.  There  are  also  prospects  of  one  or  more  pulp 
mills  being  estabhshed  in  the  locality,  and  if  these  mature 
the  company  will  doubtless  be  called  upon  to  supply  the 
electrical  power. — Financial  Times. 

Liverpool  Overhead  Railway  Co. — Final  dividend,  for  the 
half-year  ended  December  31st  last,  at  the  rate  of  5  per  cent, 
per  annum,  less  income-tax,  on  the  preference  shares,  and 
at  the  rate  of  4  per  cent,  per  annum,  less  income-tax,  on  the 
ordinary  shares,  making  for  the  j'ear  5  per  cent,  on  the  pre- 
ference, and  3i  per  cent,  on  the  ordinary  shares. 

General  Electric  Co.,  Ltd. — A  financial  daily  states  that 
in  addition  to  the  half-yearly  dividend  of  6s.  per  share,  paid 
on  the  preference  shares,  less  income-tax  at  5s.,  on  Decem- 
ber 31st,  an  additional  distribution  was  made  of  3s.  per  share, 
free  of  income-tax,  representing  the  income-tax  deducted  in 
December,  1916,   and  June,   1917. 

Edison  &  Swan  Electric  Co.,  Ltd. — The  resolution  for 
reduction  of  capital  was  confirmed  at  an  extraordinary  meet- 
ing held  on  January  9th. 

Stock  Exchanj^e  Notice. — .Application  has  been  made  to 
the  Committee  to  appoint  a  special  settling  day  in  :  — 

United  Electric  Car  Co..  Ltd.— 100,000  7'rej-  cent,  cumula- 
tive preference  shares  of  £1  each,  fully-paid  (Xos.  1  to  100,000). 

Western  Union  Telegraph  Co. — Extra  dividend  of  1  per 
cent.,  in  addition  to  the  regular  quarterly  dividend  of  IJ 
per  cent. 


TuESD.AY  Evening. 
Prices  in  the  Stock  Exchange  are  what  the  financial  jour- 
nalist deUghts  to  call  well  maintained.  The  scribe  likes  to 
write  of  cheerful  things  in  matters  connected  with  stocks  and 
shares;  George  Gissing  would  have  made  a  disastrous  City 
Editor.  There  is  that  in  human  nature  which  makes  for 
optimism ;  a  bear  is  the  most  timid  animal  in  the  Stock  Ex- 
change menagerie.  So  it  is  pleasant  to  say  that  markets  arc 
good.  That  electric  railway  stocks  are  materially  better. 
That  manufacturing  shares  are  firm  as  ever.  That  affair.^; 
in  Mexico  do  flatter  a  faint  hope  of  improving  conditions 
That  Stock  Exchange  busine.ss  might  easily  be  worse  than 
it  is. 

Three  years  have  elapsed  since  the  markets  were  allowed  to 
return  to  their  rightful  home,  after  wandeiing  for  five  months 
in  the  draughty  trench  called  Throgmorton  Street.  By  far 
the  majority  of  electricity  investments  stand  higher  now  than 
they  did  in  those  early  days  of  1915.  Badly-shaken  confidence 
has  been  restored.  Companies  have  found  unexpected  deve- 
lopments for  profitable  working.  There  is  money  available 
for  use.  even  in  directions  other  than  those  of  feminine 
luxuries.  The  war  marches  to  its  appointed  end.  pre- 
mium bonds  or  no,  and  the  hopeful  folk  detect  slender 
shafts  of  blue  far  off  on  the  horizon  of  the  war-laden  skies. 
Stock  Exchange  markets  are  firm  and  investments  on  the 
rise,  in  spite  of  the  conviction  that  a  5s.  income-tax  and  an 
80  per  cent,  excess  profits  duty  may  be  made  to  appear,  by 
comparison,  but  easy  burdens  when  the  next  taxation  scales 
are  announced. 

The  trio  of  Central  London  assented  stocks,  ordinary,  pre- 
ferred and  defened,  rose  2  ixiints  apiece  to  62i  on  the 
stimulus  of  a  modest  demand.  Metropolitan  Consolidated 
also  proved  to  be  in  short  supply  and  gained  J.  Districts 
lag  behind,  and  the  Underground  Electric  group  keeps 
steady.  Nothing  has  been  pubhshed  of  the  expected  scheme 
for  an  association  to  look  after  the  interests  of  railway  stock- 
holders south  of  the  Tweed,  on  the  lines  of  that  formed  in 
Scotland  for  safeguarding  railway  interests  there.      • 

The  Metropolitan  Eadway  wiU  announce  its  dividend  on 
January  25th,  while  the  declarations  of  the  District,  Loudon 
Electric,  Central  London,  City  and  South  London,  and  the 
L.G.O.  will  be  made  on  February  7th. 

Brisbane  Electric  Tramways  ordinary  have  fallen  to  about 
£5,  and  business  has  been  done  in  the  preference  to  3i,  on 
the  proposed  high-handed  action  of  the  Queensland  Legisla- 
ture, as  outlined  here  last  week.  How  to  object  with  any 
degree  of  success  from  this  side,  those  who  are  interested 
admit  that  they  frankly  are  unable  to  see  at  present,  but  it 
will  seem  a  thousand  pities  if  the  Queensland  Government 
pays  no  heed  to  the  protest  made  against  its  scheme." 

Colonial  tramway  shares  on  the  whole  are  very  firm,  and 
the  4i  per  cent,  debenture  stock  of  the  British  Columbia 
Electric  Railway  has  gained  2  points.  The  foreign  list'  is 
also  better,  with  a  welcome  recovery  in  Anglo-Argentine 
Tramways,  the  first  preference  at  2  11/16  marking  a  gain  of 
3/16,  while  the  5  per  cent,  debenture  at  t)6  is  also  harder. 
Brazil  Tractions  advanced  a  point  to  47,  and  further  sub- 
stantial gains  have  been  secured  by  Mexico  Tramway  first 
bonds  at  37,  which  makes  a  rise  of  10  points  in  the  week, 
while  Mexican  Light  first  bonds  at  37  are  4i  up.  On  the 
other  hand,  the  issues  of  some  of  the  Canadian  industrials 
are  lower.  Calgary  Power  shares,  for  instance,  at  27i  are 
5  points  down,  and  Canadian  Car  &  Foundry  preferred  at 
65  show  a  similar  drop.  The  only  weak  spot  in  the  Mexican 
group  is  Monterey  5  per  cent,  bonds  at  26,  this  being  2J 
lower  on  the  week.  ' 

I>ondon  electricity  supply  shares  are  good,  with  West- 
minsters at  6|  securing  a  -as.  rise.  In  the  manufacturing 
group.  General  Electric  Ordinary  reacted  1.5s.  to  19.  although 
the  Preference  at  lOi  are  J  better.  India-Rubber  shares  have 
again  advanced,  and  a  rise  .of  10s.  in  Telegraph  Constructions 
took  the  price  to  42,  the  last-named  being  due  to  the  divi- 
dend announcement.  Other  manufacturing  shares  are  mostly 
good,  with  the  exception  of  British  ^^■estinshouse  Preference 
at  2|.     British  .Aluminium  Ordinary  have  risen  to  33s.  IJd. 

The  telegraph  Ust  shows  further  improvement  in  the  East- 
ern group,  there  being  rises  in  Eastern  Extensions,  Eastern 
Telegi-aph  Ordinarv,  and  Globe  Ordinary.  Anclo-.\merican 
Preferred  is  dull  at  95.  The  rise  in  Oriental  Telephones  is 
resumed,  and  the  price  has  hardened  to  3J.  Marconis  have 
swung  backwards,  business  in  them  bein<:  quiet  again,  which 
has  caused  the  price  to  revert  to  3J.  with  Americans  a  little 
easier  at  25s.  .\  noticeable  improvement  bns  taken  place  dur- 
ing the  past  few  days  in  practically  all  the  industrials  con- 
nected with  Egypt.  X.     e  c    II. 

Eubbex  shares  are  quiet,  without  development  of  turttier 


(iS 


THE    ELECTRICAL    RE^^EW.  [Voi.  82.  No.  2,095,  jaxtjary  is,  i9is. 


features;  the  price  of  the  material  has  slipped  back  to  2s.  4Jd. 
per  lb.  Base-metal  shares  are  mostly  better,  those  in  the 
silver,  tin,  and  copper  groups  being  prominently  good.  Busi- 
ness throughout  the  Stock  Exchange,  as  mentioned  above,  is 
on  the  mend,  and  some  of  the  markets  which  have  been 
dormant  for  many  a  month  are  finding  a  moderate  amount 
of  activity  iu  their  long-neglected  shares. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOMB    BlSOTEJOITT  GoKFANIBg. 

Dividend  Price 

^      *    ■>  Jan.  15,    Riseor  t»U 

1916.    IB16.  1918.        this  week. 

Brompton  Ordinary        ....      10         9  6i  — 

Charing  Cross  Ordinary          .,56  4  — 

do.       do,         do.     4iPrel.,       4i       4i  8i  — 

Chelsea        4         8  a|  — 

City  of  London 8         8  13J  — 

do.       do.    6  per  cent,  Piet.       6         6  lOJ  — 

County  of  London           ....IT  11  — 

do.         6  per  cent.  Fret.       6         6  ■     10|  — 

Kensington  Ordinary     ....        1         6  6|  — 

London  Electric 8        Nil  1  — 

do.        do.  6  per  cent.  Fret,       6         4  8)  — 

Metropolitan        8         8  8i  — 

do.            44  per  cent.  Pre!.       *i       ih  H  — 

8t.  James'  and  Pall  MaU         ..88  7  — 

Sonth  London       6         6  3  — 

Soatb  Metropolitan  Pret.        . .       T         7  31/6  — 

Westminster  Ordinary  ....       7         7  6|  +  j 

TBLS8BAPBS  AMD  TRLBPHORBS, 

Anglo-Am,  Tel.  Prel 6         6  95  —:i 

do.             Def B3/6       U  38|  — 

Chile  Telephone 8         8  7i  — 

Cuba  Sub.  Ord 6         7  9i  — 

Eastern  Estension          ....        8         8  16J  +  J 

Eastern  Tel.  Ord.            ....        8         8  161i  +1 

Globe  Tel;  and  T.  Ord 7         7  14  +  J 

do.              Pref.           ..6         6  lOJ  — 

Great  Northern  Tel 23        24       "       36  — 

Indo-European 13        13  63)  — 

Marconi       10        16  3J  —  f„ 

Oriental  Telephone  Ord.         . .      10        10  81  +  i 

United  R.  Plate  Tel 8         8  6J  -t-  ^g 

West  India  and  Pan 6d.    6d.  1^  — 

Western  Telegraph        ....       7         8  152  — 

Horn  Railb, 

Central  London,  Ord.  Assented        4         4  63)  +2 

Metropolitan         1          1  33)  +  i 

do.         District       ....      Nil      Nil  15|  — 

Underground  Electric  Ordinary     Nil      Nil  IJ  -|-  ) 

do.               do,     "4"     ..      NU      Nil  6(8  — 

do.              do,     Income         6         4  62  — 

FOBBIGK  TrAJSB,  SCO, 

Dividend 

1915,    1916 

Adelaide  Sup.  6  per  cent.  Prel,        6         6  4}  — 

Anglo-Arg.  Trams,  First  Prel,           6)        5}  3fi  +  A 

do,               2nd  Pret,  . .       6)      —  3)  — 

do.               6  Deb.      ..6         6  66  -I-  ) 

brazil  Tractions 4         4  47  -1-1 

Bombay  Electric  Prel 6         8  9|  — 

British  Columbia  Elec.  Rly.  Pice.    6         6  48  +  i 

do,            do.           Preferred  Nil    Nil  38)  —1) 

do,            do.           Deferred  Nil    Nil  28  — 

do.             do.           Deb.          <i       U  68  -1-2 

Mexico  Trams  6  per  cent.  Bonds     Nil    Nil  37  +4) 

do.           6  per  cent.  Bonds     Nil    Nil  8i)  — 

Mexican  Light  Common          . .        Nil    Nil  17)  — 

dOv            Pref Nil    Nil  29  — 

do.            1st  Bonds       ..       NU    NU  37  -1-4) 

MAJItTFACTUBlNa  OOKPAIVIKS, 

Babcock  &  Wilcox         15       16  3^';,  — 

British  Aluminium  Ord.          .,        7       10  I'^'i  -t-  A 

British  Insulated  Ord 17)      30  8}  — 

British  Westinghouse  Prel.    ..        7)       7)  2|  —  ,i, 

Callenders 30        90  14)  —    " 

do.       6  Pre! 6         6  4  — 

Castner-Kellner 22        30  Bj,  — 

Edison  Swan,  fully  paid          . .        —       —  3^'^  

do.       do.  4  percent.  Deb,        4         4  75)  — 

Electric  Construction  ....       7)       7)  li  — 

Gen.  Elec.  Erel 6         6  10|  +  I 

do.        Ord 10       10  19  —  I 

Henley 36       36  16)  — 

do.      4)  Prel 4)       4)  4  — 

India-Hnbber       10       10  I4g  -i-  i 

Telegraph  Oon 20       30  43  -f  ) 

*  Dividends  paid  Iree  ol  income-tax. 


6  13  4 

6    9  1 

6    0  9 

6  18  6 

6    7  8 

6  18  6 

6  11  1 

NU 

6    6  8 

4  13  4 

6  13  4 

6  14  6 

6  13  4 

6  10  6 

6    5  8 


6  17  1 
6  11  6 
6  3  10 
4  16    1 


7  11    6 

6    4 
11  1-2    4 


7  11  6 

6  13  2 

*6  16  9 

•6  14  3 


ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Month 

Receipts  for 

~  m 

Roate 

Locality. 

ended              the 

^-S     Total  to  dale. 

(4  nks.)         month, 

&%■ 

open. 

, 

' 

X 

X 

£ 

S 

Bristol 

Dec.  38 

22,204 

-(-4,227 

53     2^3,039 

4  29,433 

30-6 

„    31 

2,603 

t-    381 

62       28,965 

-(-  2,280 

9-te) 

„    21 

27,458 

■t- 2,311 

51      343,395 

■(■  33,565 

54-26 

4,116 

-1-    464 

.'.3 

63,888 

+ io,ise 

19-H 

Lancashire  United 

„    26 

9.6ai 

t- 3,966 

51 

122,565 

-(-28,122 

43 

Llandudno-Col.  Bay 

.,    28 

929 

■(-    108 

4 

929 

f       108 

6-6 

Anglo- Argentine  .. 

„    31 

227,702 

-(■9,728 

.i!> 

2,730,636 

■f  48,221 

„    26 

22,308 

-(-    880 

17 

92,118 

-(-  7,882 

26 -fid 

Calcutta 

„    81 

19,386 

62 

-(-          6 

Kalgoorlie,  W.A.  . . 

Aug.  1 

3,911 

.. 

2i,f65 

ao.5 

Madras 

Sept.  80 

4,695 

31 

41.63!) 

+  3,691 

Montevideo 

Deo. 

W,025 

■f  2.661 

9 

65,085 

-f  5,317 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figruree  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesclay,  January  16tli. 


CHEMICALS.  &c. 


I  Acid,  Oxalic per  lb. 

Ammoniac  Sal        per  ton 

Ammonia.  Muriate  (large  crystal)  „ 

I  Bisulphide  of  Carbon      ..        ..  ,, 

1  Copper  Sulphate „ 

I  Potash,  Chlorate    ..        ..        ..  per  lb. 

,,        Perchlorate         ..         ..  „ 

Shellac  per  cwt. 

Sulphate  of  Magnesia      . .        . .  per  ton 
I  Sulphur,  Subliraed  Flowers      . .         „ 

,,  Lump       ,, 

:  Soda,  Chlorate       per  lb. 

,,      Crystals         per  ton 

Sodium  Bichromate,  casks        ..  per  lb. 


METALS.   &c. 

:  Brass  (rolled  metal  2*  to  12"  basis)  per  lb, 

:      ,,      Tubes  (solid  drawn)          ..  ,, 

:       ,,      Wire,  basis ,, 

:  Copper  Tubes  (solid  drawn)       .,  ,, 

r      ,,       Bars  (best  selected)       ..  per  ton 

I      „        Sheet  

r       „        Rod , 

/      ,,       (Electrolytic)  Bars         . .  ,, 

f       ,1                  „              Sheets      ..  „ 

t      „                  „              Wire  Rods  „ 

/       „                 „              H.C.  Wire  per  lb. 

•EboniteRod „ 

'        ,,        Sheet  , 

I  German  Silver  Wire        ..        ..  ,, 

i  Gutta-percha,  fine ,, 

i  India-rubber,  Para  fine   . .         . .  ,, 

Iron  Pig  (Cleveland  warrants)    . .  per  ton 

'     ,,    Wire,  galv.  No.  8,  P.O.  qual.  „ 

r  Lead,  English  Pig ,, 

r  Mercury        per  hot, 

>  Mica  (in  original  cases)  smaU  . .  per  lb, 

•  ,,                ,,            ,,      medium  ,, 
!      ,.                ,,            ,1      large  ..  „ 

/  Silicium  Bronze  Wire     ..        ..  per  lb. 

•  Steel,  Magnet,  in  bars      ..        ..  per  ton 
f  Tin,  Block  (English)        ..        ..  „ 

I    „     Wire,  Nob,  1  to  16    ..        ..  pet  lb. 


Fortnight'! 
Inc.  or  DeOi 


£75 
£.58 
£23 
£38 
£67  10/- 

2/6 

3/- 
£18 
£16 
£35 
£26 

i;- 

130/- 


l/6f  to  i;7i 
£1)7 
£147 
£147 
£125 
£152 
£133 
1/3J 
3t 


Norn. 

6d.  to  87- 

8/6  to  6/- 

7/6  to  14/-  «  ap, 

1/8) 


QuotationB  sapplied  by- 


a  G.  Boor  4  Co. 
e  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co, 
e  F.  Wiggins  j£  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd, 


g  James  &  Shakespeare. 

h  Edward  Till  ,t  Co. 

I  BoUing  tS  Lowe. 

/  Richard  Johnson  &  Nephe 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  4  C^. 


Tramway  Workers'  Wages. — Sir  George  Askwith,  Chief 

Industrial  Commissioner,  has  been  meeting  representatives  of  the 
Tramway  Workers'  Union  regarding  their  demand  for  an  increase 
of  war  wasres  by  £1  a  week,  applicable  to  all  such  workers 
throughout  the  country.  There  are  in  this  connection  something 
like  3.5.0U0  workers  concerned,  and  the  demand  embraces  the  whole 
of  the  municipal  and  private  tramway  undertakings  in  the  country. 
The  tramway  workers  have  received  already  advances  upon  pre-war 
rates  of  from  8s.  to  i61  per  week. — Mornlnii  Poxt. 

I.E.E.    Dining  ■  Arrangements. — In    opening    the    last 

general  meeting  of  the  Institution,  the  President  (Mr.  C.  H. 
Wordingham).  referring  to  the  proposals  which  had  been  made 
with  a  view  to  the  members  dining  together  after  the  meetings; 
said  the  Council  was  favourable  to  merging  the  usual  Connoil 
dinner  into  a  general  dinner.  There  were  difficulties  in  the  way 
of  carrying  out  the  proposal  at  the  moment ;  they  had  to  decide 
whether  they  w-ould  be  leading  up  to  the  greater  scheme  for  an 
engineers'  club,  or  whether  by  starting  in  a  modest  way  under  the 
present  conditions,  that  scheme  ran  the  risk  of  premature  failure. 
It  had  been  decided  to  consult  the  general  body  of  members  on  the 
matter,  and  although  the  Coimcil  felt  that,  on  the  whole,  the  time 
was  not  opportune,  he  favoured  the  proposal,  though  recognising  the 
difficulties  m  the  way.  TUoxe  who  iri.i/i  to  iitteiid  sve/i  diiinern  are 
tjsked  to  'end  in  their  ntimexto  the  Si'cretnry.  and  if  sufficient  names 
are  received,  the  experiment  will  be  tried  after  the  next  meeting. 

The  President  remarked  that  it  had  not  been  easy  to  find  a 
suitable  place  to  dine  at.  but  that  selection  had  finally  fallen  on  the 
Waterloo  Tavern,  in  the  Haymarket.  which  had  the  advantage  of 
electric  cooking,  though  it  was,  unfortunately,  some  distance 
away,  and  at  the  present  time  they  would  have  to  share  in  the 
public  room. 

Football. — At  Kingston-on-Thames,  on  Saturday  last, 
Sopwith  Ladies  and  Sterling  Ladies  participated  in  a  game  of  foot- 
ball on  behalf  of  the  funds  of  the  Queen  Mary  Hospital,  Roe- 
hampton.  as  the  result  of  which  well  over  £  10  was  raised.  It  was 
a  return  match  between  two  fine  sides,  the  Ladies  from  the  Sterlinff 
Works,  Dagenham,  maintaining  their  undefeated  record  by  gaining 
a  two  to  nil  victory  after  a  magnificent  struggle,  while  the  home 
Eleven  suffered  their  second  defeat  of  the  season,  both  at  the  feet 
of  the  Dagenham  Ladies. 
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ELECTRICAL     SIGNALLING     AND     CONTROL 
ON     RAILWAYS. 


By  C.  M.  JACOBS. 


{Abstract  of  paper  read  before   the  In.stitution  of 
Electrical  Engineers.) 
Electrical    methods  are    generally   to   be    preferred    for   the 
operation    and   control   of    all    the    indications   required    by 
drivers  and  signalmen  in  connection  with  the  two  main  divi- 
sions of   railway  signalling,   viz.  :  — 

1.  Block  signalling,  which  has  to  do  with  keeping  trains 
runnings  on  the  same  line  of  rails  properly  spaced ;   and 

2.  Interlocking  signalling,  the  function  of  which  is  to  ensure 
that  the  points  over  which  the  trains  have  to  pass  axe  pro- 
l)erly  secured,  and  to  govern  movements  in  and  about  sta- 
tion yards  and  junctions  generally. 

An  example  of  the  advantage  of  electrical  methods  is  to  be 
found  in  the  alteration  which  has  recently  been  effected  in 
signal  aspects  in  North  America,  where  the  three  funda- 
mental semaphore  indications  "Stop,"  "Proceed  with  Cau 
tion,"  and  "Proceed,"  are  now  being  given  by  a  single  arm. 
This  is  possible  only  by  working  the  signals  electrically. 
Fig.  1  gives  a  comparison  betw'een  the  British  and  American 


NJ 


Pig.  1. 

signal  aspects.    The  simplicity  of  the  letter  will  be  apparent. 

The  cardinaJ  principle  of  railway  signalling  is  that  the 
tendency  of  failure  shall  be  to  cause  the  "  Stop  "  indicatiou 
to  be  exhibited. 

It  is  the  business  of  the  signalman  to  see  that  the  sema- 
phores give  con-ect  indications,  and  where  there  is  any  diffi- 
culty in  his  seeing  them  electric  repeaters  arc  provided;  but 
these  repeaters  are  not  always  as  effective  as  they  should  be. 
Mere  indication  of  the  position  of  the  signal,  however,  does 
not  go  far  enough.  In  the  case  of  block  signalling  it  should 
not  be  pos,sible  to  place  a  signal  in  the  "Proceed  "  position 

when  de'cner^LZiCdor  dtrectioiL  of 
catrcnt  tlxrowgh  lekiy  rev'erfled. 


Fig.  2. 

unless  at  the  same  time  the  signal  in  advance  is  at  "Stop." 
Fig.  2  shows  an  arrangement  for  effecting  this,  including  an 
audible  indicator  which  sounds  when  the  lever  and  eignal 
are  not  in  agreement.  ' 

Where  interlocking  signalling  is  concerned,  it  is  necessary 
not  only  to  prevent  conflicting  signals  being  off  together,  but 
also  to  have  the  signals  in  the  "Stop  "  position  if  the  points 
on  the  route  controlled  by  the  signal  are  not  in  their  correct 
IX)sition.  These  safeguards  can  only  be  made  thoroughly 
effective  by  working  the  signals,  and  detecting  the  points, 
electrically. 

In  an  installation  of  electric  detection  of  points  and  signals, 
a  large  number  of  wires  have,  of  necessity,  to  be  run  close 
together,  and  precautions  are  required  to  prevent  crosses  or 
earths  from  causing  the  improper  operation  of  the  detectoi' 
relays.  On  this  account,  and  also  in  order  to  admit  of  faults 
l>eing  more  easily  traced,  "  common  "  conductors  are  to  be 
avoided,  while  an  independent  source  of  energy  for  each 
indication  circuit  is  to  be  preferred. 

The  McKenzie  ic  Holland  and  the  Westinghouse  Power 
Signal  Go.'s  arrangement  for  this,  where  alternating  current 
with  a  separate  transformer  is  used  for  ea«h  indication  cir- 
cuit, is  shown  in  fig.  3. 

In  the  event  of  there  being  no  indei)endent  sources  of 
energy,  each  circuit  should  get  cunent  from  independent 
tappings  from  the  mains.  Both  these  arrangemojits  give  con- 
tinuous control  or  indication,  and  both  are  reasonably  free 
from  tfongerous  failure  due  to  earth?  or  crosses. 


Electrical  methods  of  point  indication  and  control  are 
mostly  confined  to  power  systems  of  signalling.  They  are. 
however,  being  introduced  in  connection  with  mechanical 
signalling  installations. 

Track  Circuit. — Signalling  movements  are  further  controlled 
by  the  presence  on  the  rails  of  trains  and  vehicles  them- 
selves by  means  of  track  circuits. 

The  track  circuit  ideal  is  to  detect  anything  on  w;hoel8 
across  the  rails.  As  generally  installed,  however,  WMth  a 
4-ohm  or  9-ohm  relay  and  a  1-volt  battery,  a  track  circuit 
cannot  be  depended  upon  to  detect  anything  which  does  not 
put  virtually  a  dead  short-circuit  across  the  rails.  The  result 
is,  that  not  only  is  such  a  track  circuit  unreliable  for  taking 
care  of  a  single  vehicle  (which  in  combination  with  an  un 
clean  rail  may  mean  a.  train  shunt  of  anything  up  to  5  ohms), 
but  it  may  occasionally  fail  to  take  care  of  a  light  engine,  or 
even  a  complete  train. 

Track  cucuits  may  be  divided  into  three  classes  : — 

(a)  Those  which  may  be  acted  upon  by  complete  trains 
only. 

(6)  Those  which  may  be  acted  upon  by  a  single  vehicle. 

(c)  Facing-point  track  circuits,  which  being  short  have  a 
comparatively  high  ballast  resistance. 

In  order  that  these  track  circuits  may  be  quite  reliable, 
they  should  be  adjusted  for  minimum  train  shunts  at  infinite 
ballast  of  5,  10,  and  20  ohms  respectively. 

The  adoption  of  anything  approaching  such  standards  will 
necessitate  a  higher  ballast  resistance,  possible  perhaps  only 
by  sub-divLsion  of  the  track  circuit,  a  higher  re.sistance  relay. 


Fig.  3. 

a  higher  battery  resistance,  and  a  tiack  battery  having  a 
higher  electromotive  force.. 

This  will  be  evident  from  the  curves  in  fig.  4,  from  whidi 
can  be  obtained  all  the  factors  for  any  track  cucuit.  These 
curves  show  the  shunt  required  to  reduce  the  current  through 
the  relay  to  any  fraction  of  the  current  which  would  pass 
through  the  relay  unshunted.  The  shunt  resistances  and  the 
battery  series  resistances  are  in  terms  of  the  relay  resistance. 

These  curves  show  that  the  rule  that  the  higher  the  battery 


o       oi     o-z    o3    0-4    05    06    07    08    0£)    10 

Fraction  ot  unshunted  relay  curn-nt 

Fig.  4. 

series  resistance  the  more  sensitive  is  the  relay  to  shunting, 
does  not  completely  repre^sent  the  law  of  the  shunt  as  applied 
to  track-circuit  conditions. 

In  track  circuiting,  the  problem  is  to  reduce  the  fraction 
of  the  unshunted  relay  current  which  passes  through  the  relay 
when  it  is  shunt^nl  by  11  predetermined  minimum  ballast 
resistance  (this  fraction  of  the  unshunt-ed  relay  current  being 
known  as  the  pick-up  current)  to  a  lower  fraction  known  as 
the  armature  relea.se  current,  which  is  usually  60  per  cent, 
of  the  minimum  pick-up.  The  percentage  difference  between 
the  shunts  corresixinding  to  the  minimum  pick-up  and  arma- 
ture release  is  the  same  for  all  curves  for  the  same  fractions 
of  unshunted  relay  current.  For  eflicient  shunting,  the  lower 
part  of  the  curves  should  be  used ;  the  fraction  of  unshunt<'d 
relay  current  through  the  relay  at  minimum  ballast  should 
not  be  greater  than  0.2. 

C!onsider  the  curve  in  which  the  batt«ry  aeries  resistance 
is  0.5  of  the  relay  re.si.stance,  and  let  the  minimum  ballast 
shunt  be  2t»  ohms  and  correspond  to  0.2  of  unshunted  rel.TV 
cuiTent,  then  the  shunt  at  minimum  ballast  (20  ohms)  equals 
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0.0833  of  the  relay  rcastancf.  which  nuiko,*;  the  latt«r  240 
ohms. 

The  standard  type  of  track  relay  of  thi.s  resistance  requires 
about  0.01  ampere  as  the  miniiuuin  pick-up  current,  .so  that 
the  unshunted  relay  current  must  be  (i.Oo  ampere,  to  drive 
which  through  the  unshunt-ed  relay  plus  the  battery  series 
(0.5  relay),  i.e.,  a  total  of  360  ohms,  calls  for  a  battery  pres- 
sure of  18  volts.  If  the  armature  relea.-^  cuiTent  is  60  per 
cent,  of  the  pick-up  cuiTent  it  equals  0.1'2  of  the  unshunted 
relay  current,  the  corresponding  shunt  being,  from  the  curve, 
0.045  of  the  relay  resistance,  i.e.,  about  11  ohms. 

It  is  not  sufficient  to  reduce  the  difference  between  the 
pick-up  and  release  properties  of  the  relay,  if  no  regard  be 
had  to  the  value  of  the  shunts  which  produce  the  maximum 
differences  in  the  currents  through  the  relay. 


Fig.  5. 


Fig.  6. 


The  ratio  between  the  battery  series  and  relay  resistances 
enly  detennines  the  voltage  of  the  track  battery.  The  most 
economical  arrangement  is  when  the  battery  series  is  about 
one-third  of  the  relay  resistance. 

Automatic  Train  Control. — Experience  has  shown  it  to  be 
desirable  that  signal  control  should  be  exercised  directly  in 
the  cab  of  the  railway  locomotive. 

The  Great  Western"  Railway  has  had  in  use  for  the  last  10 
yeais  a  fairly  extensive  installation  of  automatic  train  control, 
a  general  outline  of  which  will  be  found  in  Mr.  Acfield's 
paper-*  on  "  Development  of  Main  Line  Signalhng  on  Rail- 
ways." Some  further  information  in  regard  to  it  may  be 
ef  interest. 

Safety  in  railway  locomotion  is  dependent  upon  a  good 
look-out,  and  on  that  account  there  should  be  a  minimum  of 
interference  with  the  driver  consistent  with  the  object  sought 
to  be  obtained.  This  minimum  is  the  indication  of  the  distant 
signal  which  it  is  assumed  may  be  missed  by  the  driver.  Tlie 
Great  Western  system  has  accordingly  been  purposely  limited 
to  this  signal.  Further,  the  control  apparatus  should  be  sub- 
servient to  the  driver,  who  must  remain  primarily  re.spon- 
sible  for  the  running  of  the  train;  he  may  be  warned  in 
such  a  way  that  his  ti-ain  will  be  automatically  pulled  up  if 
he  is  not  taking  notice,  but  when  he  is  alert  there  must  be 
no  question  of  taking  control  of  the  train  out  of  his  hands. 

The  operation  of  the  control  on  the  train  must  be  dependent 
neither  upon  a  movable  appliance  on  the  line  (on  account  of 
the  known  weakness  of  movable  appliances,  particularly 
mechanically-operated  signals)   nor  upop  the  positive  making 


Fig.  7. 

of  an  electric  contact.  Also  the  control  apparatus  should  l>e 
practically  tested  each  time  a  signalling  position  is  passed, 
and  "Proceed  with  Caution"  should  then  be  indicated  if 
there  is  any  failure.- 

Fig.  5  shows  the  latest,  aiTangement  of  the  cab  apparatus. 
The  primary  operation  is  the  de-energisation  of  the  electro- 
magnet controlling  the  valve  admitting  air  to  the  ti-ain  pipe. 
In  the  case  of  trains  moving  at  high  speeds  (80  miles  per 
hour  and  upwards)  over  a  40-ft.  ramp  the  period  of  effective 
opening  of  the  switch  in  circuit  with  the  electromagnet  may 
be  less  than  1/5  second.  There  has  been  no  difficulty  in  the 
armature  releasing  with  this  period  of  interruption.  Any 
difficulty  experienced  so  far  has  been  to  maintain  an  un- 
interrupted electrical  contact  with  the  ramp  during  the  time 
the  switch  is  open.  This  has  been  met  bv  introducing  a 
slow-acting  relay,  a  current  impulse  through  which,  due  to 
the  operation  of  the  armature  of  the  polarised  relav  connected 
with  the  mass  of  the  contact  shoe,  is  sufficient  to  cause  the 
armature  of  the  slow-acting  relay  to  keep  the  switch— during 
the  time  it  is  mechanically  open — short-circuited. 

*  Electrical  Review.  April  16th  and  iSrd,  1915. 


The  slow-acting  relay  also  controls  a  bell  circuit,  so  that 
when  the  current  is  picked  up  from  the  ramp  the  beU  sounds 
for  a  definite  period.  This  is  a  positive  "  Proceed  '  indication, 
useful  in  foggy  weather  and  during  falling  snow,  besides 
showing  that  the  apparatus  is  in  order.  In  some  quarters  a 
IX)sitiv(?,  "  Proceed  "  indication  is  not  considered  necessary 
or  desirable,  Init  it  may  be  pointed  out  that  an  apparatus 
which  only  indicates  "  Stop,"  in  the  absence  of  this  indica- 
tion iniplie-s  by  inference  that  the  signal  is  at  "Proceed,"  a 
quej)tionable  method  of  signalling. 

The  plunger  of  the  contact  shoe  (fig.  6)  is  provided  with 
a  spring  having  an  initial  compression  of  IJ  in.  under  a  load 
of  '250  lb.,  and  a  final  compression  of  3  in.  under  530  lb.  So 
strong  a  spring  has  been  found  to  be  necessarj-,  not  so  much 
for  obtaining  a  good  electrical  contact  between  the  shoe  and 
the  ramp,  as  to  keep  steady  the  plunger 
to  which  the  switch  is  attached  and  pre- 
vent the  latter  momentarily  ojiening. 
By  making  a  slotted  connection  between 
the  plunger  and  the  switch  as  shown. 
instead  of  directly  attaching  one  to  the 
other,  combined  with  the  characteristics 
of  the  slow-acting  relay,  it  is  found  pos- 
sible to  u.se  a  weaker  spring,  thus  reduc- 
ing the  wear  on  the  case-hardened  face 
of  the  slioe.  The  insulation  resistance 
between  the  .shoe  and  the  mass  of  the 
engine  averages  about  2,000  ohms. 

The  ramp  (fig.  7)  has  an  insulation  in 
wet  weather  of  about  1,000  ohms.  Tie 
line  pre.ssure  at  the  ramp  is  about  18 
volts.  It  is  biuited  by  the  difficulty  in 
iiiantaining  primary  batteries  in  country 
■^■"~"  districts,     otherwise     a    higher    pressure 

would  be  preferable. 
The  disposition  of  the  shoe  and  ramp, 
viz..  in  the  centre  of  the  ninning  rails,  is  the  most  practicable 
and  convenient,  and  this,  as  safe  signalling  is  an  important 
factor  in  railway  operation,  may  become  a  reason  favouring 
the  adoption  of  alternating  current  for  railway  electrification. 
The  efficiency  of  agnalling  apparatus  is  largely  limited  by 
the  output  which  can  be  obtained  from  primary  batteries. 
There  is  an  enomious  number  of  these  cells  in  use,  as  each 
signalling  circuit  usually  has  its  own  intlividual  battery.  In 
large  centres  it  should  be  more  economical,  and  improved 
apparatus  would  resulrif,  in  place  of  individual  batteries  with 
limited  output,  current  were  obtained  from  a  central  battery 
of  accumulators.  There  are  also  cases  where  it  might  be  an 
advantage  to  use  an  alternating-current  supply. 

A  good  deal  more  is  generally  expected  of  an  electric  sig- 
nalling appliance  than  of  a  mechanical  one,  and  rightly  so. 
There  is.  however,  sometimes  a  tendency  to  expect  what 
almost  amounts  to  infallibility. 

No  eleetrical  system  of  signalling  can  be  ab.solutely  safe 
or  absolutely  fool-proof,  and  unless  it  be  intelligently  de- 
signed, installed,  and  maintain^,  it  can  only  be  compara- 
tively safer  than  mechanical  systems  or  a  code  of  rules.  An 
electrical  system  cannot  eliminate  the  human  element,  be- 
cau.5e  it  has  to  be  put  in  and  looked  after  by  a  human  being. 
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NEW     ZEALAND     WATER-POWER     REPORTS. 


The  hydro-electric  possibilities  of  the  Dominion  of  New 
Zealand  have  been  very  much  to  the  front  in  the  last  few 
years.  A  recent  Pubhc  Works  statement  submitted  to  the 
House  of  Representatives  shows  that  at  the  completion  of 
its  second  year  of  working,  the  n>asinmm  load  on  the  Lake 
Coleridge  undei-taking  reached  CiW  h.p..  which  is  in  excess 
of  the  rated  capacity  of  the  three  sets  installed  there. 

Since  the  completion  of  the  financial  year,  however,  a 
fourth  unit  has  been  put  into  service,  making  a  total  of  8,{)0(> 
H.P.  in.stalled,  and  a  fifth  unit  of  4,(X)0  h.p.,  together  with 
material  for  a  pipe  line,  is  also  on  order,  though  some  delay 
is  anticipated  in  obtaining  it.  During  the  year  the  Christ- 
church  Tramway  Board,  and  several  freezing  works  and  flour 
mills,  have  been  connected  to  the  system ;  the  feeder  lines 
have  been  .slightly  extended,  and  urgent  requests  have  been 
received  for  power  from  municipalities  and  others  on  the 
loute  of  the  Christchurch-Timaru  transmission.  The  demand 
for  power  threatents  to  exceed  the  capacity  of  the  present 
machinery,  and  a  contract  was  to  be  entered  into  with,  the 
Christchurch  Tramway  Board  and  City  Council  for  the  ase 
of  their  steam  plant  for  stand-by  purposes. 

On  the  year's  working  a  balance  of  ^7.865  was  carried  to 
net  revenue  account,  and  there  is  every  indication  that  the 
imdertaking  will  meet  its  interest  and  depreciation  charges 
during  the  present  year. 

During  the  year  considerable  progress  has  been  made  with 
the  surveys  and  other  preliminary  work  in  connection  with 
the  development  of  hydro-electric  works  in  the  North  Island. 
Surveys  have  been  completed  for  headworks  on  the  Mangahao 
River,  at  Arapuni,  on  the  Waikato  River,  and  a  survey  of 
the  transmission  line  between  Shannon  and  Wellington  has 
been  completed,  whilst  a  .sur\-ey  of  a  transmission  hne  be- 
tween Auckland  and  the  Waikato  River  is  in  progress. 
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Investigations  have  been  dit'ected  towad-ds  determining  the 
best  method  of  providing  a  general  supply  of  electricity  for 
the  North  Island.  The  indications  pomt  to  the  advisabiilty 
of  developing  three  sources,  namely,  the  Waikato  Eiver, 
Waikaremoaua,  and  the  Mangahao  in  the  south.  Other  water- 
power  sources  will,  in  all  probability,  be  developed  in  course 
of  time,  but  these  three  .sources  would  constitute  the  prin- 
cipal source*.  A  start  has  been  made  with  the  work  of  ascer- 
taining the  power  requirements  in  the  Wellington  district, 
and  a  systematic  canvass  is  being  made  of  the  power-users 
and  theif  requirements. 

In  a  re.ix>rt  by  Mr.  E.  Pan-y,  the  Government  electrical 
engineer,  on  the  hydro-electric  development  of  the  North 
Island,  some  particulaj-s  of  the  possibilities  of  the  three 
sources  referred  to  above  are  given. 

Mr.  Parry  points  out  that  the  best  ischeme  is  one  in  which 
at  the  outset  three  sourues  would  be  developed  for  supplying 
respectively  the  Auckland  district,  the  Hawke's  Bay  district, 
and  the  Wellington  district;  these  sources  would  be  linked-up. 

Waikaremoana  is  the  be.st  source  for  Hawke's  Bay,  but  as 
the  amount  of  powex  i^  greatly  in  excess  of  the  requirements, 
it  should  be  regarded  as  a  supplementary  source  for  .supply- 
ing the  Wellington  district. 

As  regards  the  Wellington  district,  investigation  has  shown 
the  most  suitable  source  of  supply  for  the  southern  area  to  be 
Mangahao  river,  which  rises  on  Mount  Dundas. 

By  a  diversion  thi'ough  the  hiUs  for  three  miles,  the  fall  of 
1,040  ft.  between  the  Mangahao  and  the  loop  of  the  Mana- 
watu,  near  Shannon,  is  made  available.  It  is  proposed  to 
tunnel  through  the  hills  into  the  Tokomaru  ^"alley,  there 
diverting  part  of  the  Tokomaru,  and  then  from  the  Tokomaru 
Valley  through  into  the  Mangaore  Valley,  where  the  power 
station  would  be  situated  within  three  miles  of  the  railway 
at  Shannon.  Observations  in  a  dry  season  show  25,000  h.p. 
on  a  50  per  cent,  load  factor  as  available,  which  will  be  suffi- 
cient for-  the  district  for  some  time,  and  can  be  supplemented 
latei'.  The  natural  extensions  of  the  three  transmissions  from 
the  three  sources  will  ultimately  link  them  together,  so  that 
an  additional  supply  will  be  available  for  the  Wellington  dis- 
trict from  the  other  sources. 

In  course  of  time  it  would  be  possible  to  provide  additional 
ixjwer  from  the  Taranaki  district,  where  there  is  more  than 
one  promising  source. 

Instead  of  instalhng  a  stand-by  hydro-electric  unit,  Mr. 
Parry  proix>se.s  to  utiUse  the  existing  steam  plant  at  Welling- 
ton to   provide  against   temporary  interruptions. 

The  cost  of  headworks,  power  station,  and  plant  for  25,000 
H.p.  would  be  at  normal  prices  ^6420,000,  or  under  £20  per 
H.P.,  and  this  illustrates  the  advantage  of  concentrating  the 
power  supply  for  a  considerable  district  in  one  source;  in  a 
smallea-  development  the  cost  of  the  hydro-electric  works 
would  be  excessive. 

In  the  firet  place  it  is  proposed  to  rim  trunk  transmissions 
to  Wellington,  Paknerston  North,  Wanganui,  and  Mastei-ton 
as  chief  centres. 

The  cost  of  providing  the  trunk  and  distributing  lines  and 
sub-stations  throughout  this  area  would  be  £580,000,  making 
a  total  of  ±'1,000,000,  which  expenditure  is  at  the  rate  of 
£40  per  H.p. 

Capital  charges  at  li  per  cent,  work  out  at  £3  per  H.p.-year ; 
the  annual  cost  of  maintenance  and  operation  would  amount 
to  £25,000  per  annum,  or  the  equivalent  of  £1  per  H.p.-year, 
thus  making  £4  per  H.p.-year  for  both  charges.  Experience 
shows  that  in  Christchurch  this  revenue  can  be  secured  with- 
out difficulty,  even  where  economical  fuel  plants  are  already 
installed. 

Mr.  Parry  considers  that  the  Waikaremoana  scheme  should 
be  made  dependent  upon  the  construction  of  the  Napier- 
Gisbome  Railway,  which  would  open  up  a  better  road  for 
the  transmissions.  The  Auckland  and  Wellington  schemes 
should  proceed  s-imultaneously. 

Reporting  on  the  development  of  the  Waikato  River  at  the 
Arapuni  Gorge,  about  18  miles  from  Hora-Hora.  (for  supply 
to  the  Auckland  district),  Mr.  Parry  says  this  source  ha-s 
much  in  its  favour;  the  capital  cost  of  the  ultimate  develop- 
ment would  be  remarkably  low,  but  it  would  require  the  con- 
struction c>f  a  dam  146  ft.  high. 

Neither  the  Kaituna  River  nor  the  Waikato  River  at 
Aratiatia  Rapids  compares  favourably  with  Arapuni  as  re- 
gards capital  cost  per  h.p. 

Mr.  EOis,  of  Hamilton,  in  discussing  the  matter,  says  the 
Arapuni  site  would  develop  120,000  h.p.,  or  even  150,000  h.p., 
its  drawback  being  that  under  the  present  proposal  to  put 
in  a  30,000-H.p.  plant,  the  latter  would  have  to  carry  propor- 
tionately heavier  capital  charges,  bringing  the  cost  up  to  the 
same  as  the  Mangahao  plant.  If,  however,  60,000  h.p.  could 
be  developed,  the  all-in  cost  per  H.p.-year  would  be  £2  17s.  6d., 
for  365  days  of  24  hours. 

In  the  discussion  on  the  Public  Works  eirtimates,  it  was 
.stated  that  the  Auckland  area  would  in  a  brief  time  absorb 
40,«0G  H.P. 


An  Italiaa  Trade  Opening.— According  U)  the  Board  of 

Trad«  Jirurnal,  the  Acting  British  Consul  at  Turin  states  that  a 
local  enffineer  seeks  the  representation  of  United  Kingdom  manu- 
faotorera  of  el    txical  machinery  and  hydranlic  plant. 


ELECTRICAL     MANUFACTURING     IN 
AUSTRALIA. 


Wk  are  indebted  to  the  Sydney  Morning  Herald  for  the  fol- 
lowing extracts  from  an  interesting  address  delivered  on 
November  9th  by  Mr.  Wm.  Cokin,  the  retiring  president  of 
the  Electi'ical  Association.  The  speaker  said  there  was  no 
doubt  that  the  war  had  given  an  impetus  to  the  manufacture 
in  Australia  of  electrical  apparatus,  and  that  orders  had  been 
lodged  with  makers  in  the  Commonwealth  which  would  other- 
wise have  been  placed  abroad.  It  need  scarcely  be  said  that 
had  the  firms  been  prepared  they  would  have  received  a 
tremendous  volume  of  work,  but  at  present  they  were  unable 
to  quote  for  anything  large.  For  this  they  could  not  be 
blajiied,  for  no  one  in  Austraha  expected  the  war  to  come, 
or,  if  it  came,  to  last  as  long  as  it  had,  but  in  other  respects 
local  enterprise  had  failed  in  connection  with  some  of  the 
simplest  of  electrical  manufactures.  Nothing,  for  example, 
oould  exceed  the  simplicity  of  the  electrical  furnace.  Had 
the  aiTangement  projected  between  the  Queensland  Govern- 
ment and  a  Sydney  syndicate  in  1906  been  carried  into  effect, 
all  the  carbide  of  calcium  required  for  the  Commonwealth 
would  now  be  manufactured  with  power  from  the  Barron 
Falls.  Imports  of  this  material  for  the  nine  years  from  the 
date  of  his  report  to  the  Queensland  Government  on  this 
matter,  i.e.,  from  January,  1907,  to  June,  1916  (omitting  six 
months  not  included  in  the  return),  had  totalled  92,186  tons, 
valued  in  the  Customs  returns  at  £1,160,312.  Whereas  the 
piice  of  manufacture  in  1907  would  have  been  approximately 
.£9  per  ton,  and  probably  £11  now,  the  market  price  of  car- 
bide had  risen  from  about  £13  to  £30  to-day,  and  even  at 
this  price  it  was  scarcely  obtainable.  During  the  same  nine 
years  there  had  been  imported  into  the  Commonwealth  caustic 
soda,  which  could  also  be  manufactured  as  an  electrolytic 
product,  totalling  37,848  tons,  valued  at  £451,881.  Tasmania 
had  now  made  a  start  with  the  manufacture  of  carbide,  as 
well  as  with  other  similar  industries,  but  beyond  a  small 
experimental  carbide  furnace  tried  some  years  ago  in  Sydney, 
the  only  serious  attempt  at  electrothermic  manufacture  in 
New  South  Wales  that  he  was  aware  of  was  the  manufacture 
of  high-§i'ade  steel  by  the  Australian  Electric  Steel  Co.  at 
.\lexandna.  This  company  bad  laid  down  a  two-ton  furnace, 
turning  out  six  tons  of  steel  a  day.  The  venture  had  been 
.so  successful  that  the  company  was  duplicating  the  plant. 
They  used  2,000,000  units  of  electrical  energy  per  annum,  and 
were  making  special  steel  for  axles  and  tires,  chrome-steel 
for  rolls  for  steel  rolling  mills,  manganese  steel,  and  other 
high-grade  steels.  There  was  a  distinct  .field  for  electn'c 
manufacture  in  this  direction,  and  in  the  development  in  New- 
South  Wales  of  the  laxge  electrochemical  and  electrothermic 
industries,  requiring  a  steady  supply  of  power,  it  was  prob- 
able that  eventually  the  water  powers  of  the  State  would  be 
brought  into  operation  in  spite  of  the  fact  that  coal  was  com- 
paratively cheap. 

"  Soon  after  I  arrived  in  Australia,"  Mr.  Coiin  went  on  to 
Siiy,  "learning  of  the  large  copper  production,  I  naively  in- 
quired why  it  should  be  sent  away,  and  not  manufactured 
here.  The  reply  was  immediate,  that  the  whole  of  the  copper 
market  was  controlled  from  Germany,  and  that  there  was 
no  possibility  of  manufactured  copper  being  produced  in  Aus- 
tralia. The  Prime  Minister  has  been  instrumental  in  reliev- 
ing the  country  of  this  incubus,  with  the  result  that  a  start 
has  already  been  made  to  produce  all  classes  of  manufactured 
copper  at  Port  Kembla,  and  before  long  all  the  copper  re- 
quired for  internal  use  will  be  manufactured  in  the  Common- 
wealth. Steel  and  iron  are  already  available  here,  and  their 
production  can  be  increased  to  any  extent.  Further,  all 
ela.s,ses  of  insulating  materials  (mica,  insulating  oils  and  gums, 
&c.)  are  to  be  found  in  Australia.  Why,  therefore,  .should  not 
all  the  turbines,  generators,  motors,  and  electrical  machinery 
genejaUy  required  for  the  development  of  the  Commonwealth 
be  manufactured  within  it?  When  the  war  is  over  active 
competition  from  established  works  outside  .Australia  will  be 
intensified  owing  to  many  manufactiuing  countries  making 
a  bid  for  Australian  trade.  Australia  will  not  be  ready  for 
some  years  to  manufacture  on  a  large  scale,  and  the  only  way 
of  meeting  this  competition  and  fostering  local  manufacture, 
if  Austraha  is  to  produce  her  own  machinery,  will  be  either 
by  a  heavy  protective  duty  or  by  reduction  in  the  cost  of 
labour. 

"  Timid  unionism,  in  its  fears  for  the  result  of  untrammelled 
development,  has  in  the  past  dictated  that  in  cases,  even  for 
work  which  could  be  carried  out  by  boys,  none  but  skilled 
men  should  be  employed.  Surely  unionism  will  learn  from 
the  object-lessons  now  before  it,  and  will  put  its  shoulder 
to  the  wheel  for  the  benefit  of  .\ustnilia.  Again,  the  limita- 
tion of  apprentices  is  unjustifiable.  If  there  be  abuse  of  the 
apprentice  system,  let  it  be  made  the  subject  of  legal  enact- 
ment. There  should  be  always  a  surplus  of  learners  em- 
ployed at  any  trade,  to  allow  not  only  for  those  who  do  not 
turn  out  well  or  who  fail  to  continue  at  it.  but  also  to  prepare 
for  the  expansion  which  must  come  if  .\ustralia  is  to  progress 
as  a  self-contained  manufacturing  country.  The  present  sys- 
tem is  killing  the  possibility  of  expansion." 
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QAS     FIRING     BOILERS. 


Mr.  T.  M.  Huntkh's  paper  on  "Gas  Firing  Boilers"  was 
discussed  at  a  meeting  of  the  Scottish  Local  Section  of  the 
Institution  of  Electrical  Engineers  on  December  11th. 

Mr.  J.  H.  R.  Kemnal  (Glasgow)  said  it  was  generally  con- 
ceded that  there  was  verj'  little  advantage  in  producing  gas 
merely  for  the  sake  of  firing  boilers.  It  could  only  be  made 
to  pay  if  by-products  were  recovered,  and  if  the  value  of  the 
by-products  reached  a  certain  figure.  One  must  bear  in 
mind  that 'blast-furnace  gas  was  a  by-product;  there  usually 
was  smch  a  surplus  of  gas  at  blast-fumaees,  that  the  highest 
possible  efficiency  was  not  a  necessity  to  the  successful  work- 
ing of  the  plant,  and  the  introduction  of  refinements  to  attain 
a  high  percentage  efficiency  would  not  be  justified.  He  was 
prepared  to  prove  from  exi^erience  that  the  water-tube  boiler 
had  a  great  advantage  over  the  Lancashire  boiler  for  utilising 
blast-fumace  gas;  the  three-flue  Lancashire  boiler  was  now 
little  used,  whereas  with  water-tube  boilers  improvements 
had  been  effex^ted,  and  they  could  get  rid  of  dust  by  steam 
blowers.  The  hardening  of  flue  dust  on  the  tubes  was 
caused  by  initial  neglect.  His  experience  was  at  variance 
with  that  of  Mr.  Hunter,  and  he  thought  it  would  be  a  gi'eat 
mistake  to  design  a  boiler  on  Yarrow  lines  for  utilising  blast- 
furnace gaa.  A  point  in  connection  with  blast-fumace  gas 
was  that  for  every  100  theiTus  of  utilisable  gas  they  had  to 
carry  a  great  deal  more  unutili.sable  gas,  and  that  was  a. 
reason  why  large  passages  were  essential.  In  Babcock  and 
Wilcox  boilers,  by  placing  the  tubes  at  more  than  the  ordi- 
nary pitch  they  had  got  considerably  improved  results.  He 
recalled  an  instance  of  washing  blast-furnace  gas  where  an 
elaborate  installation  for  this  purpose  was  put  in.  The  results 
obtained  were  less  with  the  washed  than  with  the  unwashed 
gas,  mainly  due.  he  thought,  to  a  great  deal  of  heat  being 
lost  in  washing  Anothea-  method  was  using  gas  which  ap- 
proached lighting  gas  in  value,  and  in  this  connection  he 
had  been  investigating  results  reported  as  having  been  got 
by  the  Bonecourt  boiler.  Ho  had  no  means  of  disproving 
the  figures  published  as  to  the  total  efficiency  of  this  boiler, 
but  he  had  considerable  doubt  as  to  the  results  being  exactly 
as  described,  and  was  convinced  that  it  was  impracticable 
except  in  a  few  cases.  One  of  the  points  of  impracticability 
was  that  it  could  not  be  made  in  units  above  a  certain  size. 
He  did  not  think  it  would  be  capable  of  producing  20,000  lb. 
of  steam  per  hour,  which  to-day  was  looked  on  as  a  small 
unit.  As  an  application  of  the  burning  of  gas  under  theore- 
tical conditions  it  was  ideal.  As  to  the  burning  of  blast-furnace 
gas  under  bodexs.  one  could  not  say  that  one  particular 
design  of  furnace  was  better  than  another.  In  the  utilisation 
of  gas  they  could  not  apply  any  particular  practice  to  all 
■cases.    The  investigation  of  each  individual  case  was  essential. 

Mr.  F.  Anslow  said  it  was  rorrect  to  state  that  gas  could 
,  be  utilised  at  furnaces  and  give  all  the  steam  power  required, 
but  while  that  was  so  up  till  a  certain  period,  it  was  not  so 
to-day.  The  introduction  of  ammonia  recovery  plants  had 
meant  the  use  of  much  steam  power,  and  the  increase  of 
otner  power  plant  had  resulted  in  the  recovery  of  almost  all 
recoverable  waste  heat.  He  did  not  think  the  introduction 
of  specially  installed  producer  gas  plants  for  steam  raising 
would  be  particularly  profitable.  Under  present  conditions  it 
was  extremely  difficult  to  form  a  definite  opinion  on  the 
relationship  between  the  price  of  coal  and  that  of  by-products. 

Mr.  W.  M.  Selvey  pointed  out  that  while  they  could  not 
vary  the  Lancashire  boiler,  the  water-tube  boiler  enabled 
them  to  design  it,  so  far  as  the  division  of  surface  was  con- 
cerned, to  meet  any  conceivable  conditions.  What  they  were 
out  for  was  to  get  the  biggest,  output  possible  for  a  given 
capital  expenditure  for  the  desired  purpose.  The  question 
of  utilising  waste  heat  was  going  to  become  one  of  great 
national  importance,  and  they  might  yet  see  it  run  on  lines 
parallel  to  gas-engine  stations. 

Mr.  Hunter,  in  the  course  of  his  reply,  said  that  if  they 
were  working  with  clean  gas  they  could  "use  economisers  in 
a  different  way  than  they  did  in  working  with  coal  firing, 
as  there  was  no  dust  to  accumulate.  He  would  never  dream 
■of  trying  to  fire  a  Yarrow  boiler  with  uncleaned  gas,  because 
they  could  not  get  at  the  passages  to  clean  them.  He  was 
of  opinion,  however,  that  under  certain  conditions  a  high 
efficiency  with  clean  gas  could  be  obtained  from  that  type 
of  boiler.  He  agreed  with  Mr.  Kemnal  that  there  was "  no 
one  combustion  arrangement  which  could  be  applied  to  dif- 
ferent cases.  He  would  not  say  that  one  particular  boilei' 
might  suit  a  particular  plant  without  full  information  of 
rfequirements.  While  he  was  up  again.st  existing  boilers, 
he  did  not  think  it  would  be  a  commercial  proposition  to 
pull  out  Lancashires  and  install  water  tubes.  The  water-tube 
boiler  had  the  pull  in  burning  uncleaned  blast-fumace  gas, 
bub  it  paid  to  clea,n  the  gas  for  a  Lanca.shire. 


NEW   PATENTS  APPLIED   FOR,   1917. 

(not  yet  published.) 

Compiled  expressly  for  this  journal  by  Messrs.  VV.  P.  TllOMrsON  &  Co., 
Electric  P.itent  Agents,  285,  High  Holborn,  London,  W.C.,  and  al 
Liverpool    and    Bradford. 
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31.  ■'  Electric    heating 

32.  "  Electric  arc   for 
January   2nd. 

34..  "  Sparlcing   plugs."     W.   G.  Kent  &   F.    Martin.     January  2nd 

36.  "  Systems  lor  amplification  of  small  currents."  British  1 
Houston  Co.  (General  Electric  Co.,  U.S.A.)     January  2nd. 

57.  "  Accumulating  and  utilising  electric  energy  in  the  form  of 
heat."     K.   Arno.     January  2nd. 

71.     "  Alternating-ciwrent  motors."     A,  C.  Bell  &  T.   R.   Bell.  January  find. 

79.     "  Arrangement    for    securing   electric    contact    in    overhead    trolleys    for 
tiamcars,  &c."     A.   C.  Fr.\nklin.   January  2nd. 

U2.     "  Electric   cojplings."     R.  W.    W'hitley.     January   2nd 

120.  "  Vacuum   tubes."     G.    A.   Be.wv,iis. 
1st.  1917.) 

121.  "  Vacuum  tubes."     G.   A.    Beauvais 
•Jth,  1917.) 

139.     "  Semi-automatic    telephone    systems. 
Electric    Co.      January    2nd. 

109.     "  Electric    circulating    water    heaters 
L.    M.  Waterhouse.     January  3rd. 

180.     "  Sparking-plug  pin."     F.    E.    Moore.     January  3rd. 

183.     "  Electric    lampholders."      B.  J.   Grigsbv.     January    3rd. 

210.     *'  Wire  attaching   device  for   sparking    plugs  of  explosive  motors."      A, 
JouvEAU    &    C.    TOURNOUD.     January    3rd.      (France,    August   11th,   1016.) 

213.    "  Electric   welding."     E.    Jones,  A.  Ramsdai.e  &   J.    P.  Toole.    #anu. 
ary  4th. 

344.     "  Electric    conductor."         H.     George    &    J.    Heblrt.         Janu.-try    4th. 
(France,   April  16th,    1917.) 

24.').    "  Electric  transformers."     F.    E.    Berry.     January  4th. 

248.     "  Electric   protective  apparatus  for   alternating   currents."     H.   Peahce 
January   4th. 

261.  "  Free-release   circuit  breakers."  Aij.manna   Svenska  Elektriska  Aktie. 
BOLACET   &  G.   Seligman.     January   4th. 

262.  "  Electri':  syrens."     .^llm.^nna  Svenska    Elektriska    Aktiebolacbt   anc 
VV.  H.    Petersen.     January  4th- 

283.  "  .Attachable  hook  or  holder  for  electric  torch  lamps,  &c. 
GOLDSTONE.     January    5th. 

290.  "  Process  for  separating  electro-deposited  metals  from  their 
S.    O.   Cowper-Coles.     January   5th. 

306.  "  Automatic  time  switches  for  controlling  X-rav  exposu 
Newton    8:   Wright.     January  5th. 


M.   H. 


PUBLISHED   SPECIFICATIONS. 


The  numbets  in  p.-u-entheses  are  those  under  which  the  specifications  wiH  be 
printed    and    .nbridged,   and    all    subsequent    proceedings  will   be    taken. 

19I.6. 

17,709.  Elkctkical  Instru.ment  for  Indicating  Instantaneous  PltESStiRES 
OK    Currents.     J.  T.   Irwin.      December  9th,   1916.      (111,886.) 

17.749.  Wireless  Telegraphy  Transmitters.  Marconi's  Wireless  Teleeraph 
Co.   &  W.   S.  Entwistle.     December  9th,  1916.     (111,887.) 

17,803.  Telephone  Memo-filing  Receptacle.  S.  M.  Brydges.  Decemfe.*- 
11th,   1916.      (111.891.) 

17.929.  Electrical  Apparatus  having  Windings.  British  Electric  Trans- 
former   Co.   &  J.   Goodman       December    13th,   1916.     (111,899.) 

17.930.  Protective  Means  for  Electrical  Apparatus  having  WmornGS. 
British  Electric  Transformer  Co.  &  J.  Goodman.  Dc<kmber  13th,  1916. 
(111,900.) 

17,937.  Hich-freqlency  .Alternators.  Soc.  Francaise  Radio-Electri^ue. 
September  16th,    1915.     (102,738.) 

18,208.  Dynamo-electric  M.\chinkry.  A.  H.  Neuland.  December  19lh. 
1916.      (111,915.) 

18,423.  Current-saving  Devices  foe  Elfctbic  Welding.  C.  Roulland. 
December    22nd,   1916.      (111,925.) 

19  IT. 

18.  Electric  Cables.  British  Insulated  &  Helsbv  Cables,  Ltd.,  i  J.  Brofjier- 
ton.      January  2nd,    1917.      (111,929.) 

313.    Telephone  System.     Aktieselskabet   Elektrisk    Bureau.     January    16Hi, 

1916.  (103,482.) 

468.  Sparking  Plugs  for  Internalk;ombustion  Engines  and  the  like. 
R.   F.  Stiller,   A.  M.    Patton   &  C.  Hurst,   Ltd.     January  10th,   1917.     (111,930.) 

752.  Single-stroke  Electric  Bells.  G.  Henderson  January  13th,  1916. 
(103,487.) 

1,080.     Electric  Termin.ils   or  Connections.      H.    C.   Bell.      January    88ad. 

1917.  (111,942.) 

1,748.  Electric  Bells.  J.  Davis  &  Son  and  W.  H.  Davis.  Fehrusry  3rd, 
1917.     (111,948.) 

4,557.     Engine  Starter.     V.  Benedis.     March   29th,  1917.     (111,967.) 

5,254.  Electric  Current  Interrupters,  K.  Trosdahl.  April  13th,  1917. 
(111,968.) 

8,001.  Shade  Carriers  for  Electric  Lights.  C.  G.  M.  Bennett.  June  4th, 
1917.      (111,978.) 

11,465.  Interrupter  for  Electric  Circuits.  K.  Bosh  (firm  oO.  August 
9th,  1917.      (.■\dditlon   to  25,880/11.)     (111,988.) 

12,054.  Machine  Switching  Telephone  Systems.  Western  Electric  Co. 
(Western    Electric  Co.,   U.S.A.)      August    22nd,    1917.      (111,991.) 

12,351.  Time-limit  Electric  Circuit  Breakers.  Akt.  Ges.  Brown,  Boveri  et 
Cie.      February    20th,    1917.     (Addition    to   14,498/15.)      (111,993.) 

14,.588.  Tool  for  Clinching  Terminals  for  Electric  and  other  Couplings. 
Ros^,  Courtn.\v  &  Co.    and    J.    A.    Ross.     October   9th,   1917.      (112,000.) 


The  A.S.E,  and  Man  Power. — In  infcrodin'ins  the  new 
Military  Service  Act  iu  the  House  of  Commons  on  Monday,  Sir 
Auckland  Geddea  referred  to  the  most  regrettable  ciroumstaQce 
that  the  Amalgamated  Society  of  Engineers  had  refused  to  take 
part  in  the  conferences  which  he  had  been  holdin{)(  with  the  Trade 
Unions  respeoting'^measures  to  Ije  taken  to  withdraw  young  men 
from  the  essential  industries  for  military  service.  We  cannot 
believe  that  workers  in  the  eng^ineerinfr  industries  who  have 
rendered  such  necessary  service  to  the  Allied  cause  during  the  past 
year  or  two  will  fail  that  cause  at  the  present  crisis.  Sir  Auckland 
has  the  support  and  sympathy  of  the  nation  in  his  proposals  for 
carrying  out  the  intentions  of  the  War  Cabinet,  and  it  would  be 
deplorable  to  think  that  engineers,  of  all  men,  played  into  the 
hands  of  the  enemy.  History  would  record  the  fact  to  their 
eternal  disgrace. 
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It  is  universally  admitted  that  one  of  the  most  im- 
portant of  the  many  problems  that  are  pressing  for 
solution,  in  connection  with  the  maintenance  of  the 
prosperity  of  this  country  after  the  war,  and  its 
speedy  liberation  from  the  immiense  burden  of  debt 
that  is  accumulating  at  such  a  terrific  rate,  is  the 
drastic  reform  of  our  system  of  national  education. 
This  is  a  matter  which  affects  our  industrial  future 
at  least  as  intimately  as  any  other  sphere  of  national 
interest,  and  w«  are  very  glad  to  see  that  this  fact 
is  fully  appreciated  by  so  influential  a  body  as  the 
Federation  of  British  Industries,  which  has  recently 
issued  a  memorandum,  drawn  up  by  the  Education 
Committee  of  the  Federation,  on  the  scheme  put 
forward  by  the  President  of  the  Board  of  Educa- 
tion. We  are  informed  tliat  the  memorandum  has 
received  the  support  of  over  2,000  firms  engaged  in 
industry  throughout  the  country,  a  fact  which  justi- 
fies the  claim  that  it  is  the  first  authoritative  pro- 
nouncement of  industry  upon  Mr.  Fisher's  pro- 
posals. 

The  Committee  emphasises  the  urgency  of  the 
question,  and  in  order  to  secure  tangible  results  as 
quickly  as  possible,  it  has  wisely  refrained  from 
advocating  unattainable  ideals  at  the  moment;  the 
greatest  stress  is  laid  on  the  most  pressing  reforms, 
namely,  the  improvement  of  elementary  education, 
and  the  provision  of  a  full  secondary  education  for 
the  more  able  children.  The  Committee  heartily 
supports  Mr.  Fisher's  proposal  to  establish  compul- 
sory education  for  all  up  to  the  age  of  14  years,  but 
cannot  accept  his  further  proposal  to  impose  com- 
pulsory part-time  education  on  all  children  up  to 
the  age  of  18,  which,  it  is  feared,  would  cause  a 
very  serious  dislocation  in  many  trades  at  a  time 
when  smooth  working  is  of  the  utmost  importance. 
As  regards  Mr.  Fisher's  views  on  secondary  educa- 
tion in  general,  however,  the  Committee  is  in  agree- 
iment  with  him,  and  endorses  the  principle  that  every 
child  in  the  countiy,  of  whatever  class,  should  have 
an  opportunity  of  complete  education  if  it  is  able 
to  profit  thereby. 

Instead,  therefore,  of  universal  compulsory  part- 
time  continuation  education,  the  Committee  advo- 
cates a  liberal  system  of  whole-time  education  for 
selected  children.  Obviously,  it  is  vastly  more  im- 
portant that  the  brighter  intellects  should  be  singled 
out  for  higher  training  than  that  an  attempt  should 
be  made  to  bring  all  and  sundrj-  up  to  a  modest 
level  of  mediocrity;  by  the  former  plan  eflTciency 
can  be  attained  on  scientific  lines,  and  the  great 
objection  to  any  system  which  treats  all  alike, 
namely,  that  the  clever  pupils  are  kept  back  by  the 
necessity  of  waiting  for  the  dull  ones,  surely  the 
most  deadening  and  discouraging  of  all  restraints, 
can  be  avoided.  At  the  same  time,  the  teaching 
staff,  which  is  numerically  far  short  of  the  require- 
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ments,  and  is  likely  to  remain  so,  will  be  more 
efficiently  employed,  and  will  go  further  towards 
fulfilling  the  demands,  as  a  teacher  can  deal  effec- 
tively with  a  much  larger  class  of  intelligent  pupils 
than  of  mixed  good  and  bad. 

In  this  connection  the  Committee  warmly  com- 
mends the  system  of  whole-time  education  for 
selected  children  which  has  been  adopted  by  the 
London  County  Council,  and  which  is  credited  with 
"very  excellent  results."  On  the  other  hand,  the 
Committee  is  not  hostile  to  the  adoption  of  compul 
son,-  part-time  education  for  the  children  who  are 
not  selected  for  the  full-time  course,  provided  that 
the  greatest  care  is  taken  to  introduce  it  by  degrees, 
and  with  full  regard  to  local  conditions.  The  ini 
portance  of  improved  physical  training  is  also  re- 
cognised in  the  Memorandum.  There  can  be  few 
of  our  readers,  we  should  think,  who  have  not 
noticed  the  extraordinary  improvement  which  is 
effected  in  the  physique  of  the  average  young  man 
by  a  few  months'  training  for  the  Army  or  the 
\avv,  and  there  is  no  reason  whatever  why  this 
most  desirable  advantage  should  not  be  available 
to  our  youth  in  peace-time  also.  For  many  years 
we  have  held  that,  apart  altogether  from  the  mili- 
tary- aspect  of  the  matter,  the  adoption  of  a  limited 
system  of  compulsory  universal  service  would  be 
of  priceless  value  in  developing  the  physical  charac- 
teristics of  the  nation's  youth,  besides  imbuing 
it  with  the  qualities  of  patriotism  and  discipline. 

In  addition  to  the  provision  of  sound  elementarv 
education  for  all,  and  of  secondarj^  education  for  a 
selected  number  of  really  able  children,  the 
Memorandum  contemplates  the  adoption  of  means 
to  enable  the  best  of  the  latter  to  proceed  to  a  stil! 
higher  plane  of  training  at  the  university  or  tech- 
nical college,  thus  affording  to  every  child,  of  what- 
ever station  in  life,  an  equal  opportunity  of  develop 
ing  his  latent  talents  and  equipping  himself  with 
the  highest  resources  of  scientific  and  technical  pro- 
gress, a  principle  which  cannot  be  too  cordially 
endorsed.  Here  one  necessarily  must  have  regard 
to  the  fact  that  many  parents  of  highly-gifted  chil- 
dren cannot  afford  to  forgo  the  earning  power  of 
their  progeny,  with  the  result  that  only  too  often 
a  promising  career  is  cut  short  by  the  withdrawal 
of  the  child  from  the  educational  course  along  which 
he  is  advancing.  To  meet  this  objection  the  Com- 
mittee offers  the  drastic  expedient  of  subsidising  the 
parent,  in  addition  to  defraying  the  whole  of  the 
cost  of  education,  in  cases  where  the  need  is  met 
with.  While  this  method  must  entail  a  considerable, 
increase  in  the  expenditure,  it  cannot  be  doubted 
that  the  community  would  eventually  reap  a  rich 
return  from  the  investment. 

We  are  glad  to  note  that  the  Committee  realises 
the  absolute  necessity  of  raising  the  standard  of 
quality,  as  well  as  the  numbers,  in  the  teaching  pro- 
fession. So  long  as  teaching  remains  the  most  ill- 
paid  of  skilled  occupations,  as  well  as  one  of  the 
most  arduous  and  unattractive,  it  is  utterly  useless 
to  hope  for  material  progress.  The  multiplicity  i;f 
educational  authorities,  largely  due  to  the  rivalr\- 
of  religious  denominations,  but  also  arising  out  jf 
excessive  sub-division  of  control,  is  another  matter 
referred  to  in  the  Memorandum  as  calling  for  'n- 
^•estigation  and  reform.  Lastly,  the  Committee 
emphasises  the  importance  of  interesting  employers 
in  educational  questions,  and  securing  their  financial 
support,  to  which  about  90  per  cent,  of  those  who 
have  lieen  consulted  have  agreed. 

The  Memorandum  is  in  all  respects  a  most  useful 
contribution  to  the  study  of  the  subject  with  which 
it  deals;  it  follows 'to  some  extent  on  the  lines  of 
previous  reports,  but,  without  going  into  excessive 
detail,  it  appears  to  adopt  a  broader  view,  and  to 
secure  a  better  grasp  of  the  existing  situation  and 
its  needs,  while  its  origin,  and  its  foundation  on  che 
basis  of  the  views  of  so  many  industrial  firms,  lend 
weight  to  its  proposals.     No  doubt  it  will  receive 


the  close  attention  of  the  Ministry  of  Education, 
and  of  the  Central  Organisation  that  was  formed  at 
tlijc  conference  of  engineers  last  autumn. 


In  connection  with  the  important 
Our  Trade         measures  that   have    been   adopted     J 
Commissioners,     by     the    Government    for    greatly     , 
extended  assistance  to  be  accorde'i 
to  industry  through  the   instrumentality   of    16,  in- 
stead of  four.  Trade  Commissioners,   an  announce-     1 
ment  has  been  made  this  week  indicating  a  number 
of  the  appointments  that  have  been  made.     It  was     ] 
a    foregone    conclusion   that    the    four  experienced     | 
officials  who  in  recent  years  have  been  serving  us  so     , 
well  in   a  similar  capacity   should  remain  and  con-     ■ 
tmue  their  good  work,  though  not  in  every  case  in    "\ 
the  scene  of  their  present  labours.    We  believe  that     ; 
the  selection  of  Mr.  C.  Hamilton  Wickes  to  remam     | 
attached  to  the  headquarters  at  the  Department  of    '. 
Overseas    Trade    (Development    and    Intelligence)-  \ 
will  evoke  expressions  s>i  general  satisfaction.     Mr. 
Wickes   had   had   a  wide   general    connection    with    ] 
commercial  affairs  in  this  countn,-  for  years  before    ■ 
he  went  out  to  represent  our  interests  in  Australia,     ■ 
and    he    followed    his    Australian    experience    with    j 
several  years   in    the   vast  Canadian  field.      He    is,    ' 
therefore,  thoroughly  familiar  with  two  of  our  most    ■ 
important  markets  where  after-the-war  trade  deve- 
lopments should  be  of  enormous  importance  for  us    : 
at  home,  but  his  knowledge  is  not  limited  even  to    ', 
this  wide  ground,   for  we  suppose  there  is  hardly  a    i 
Government  official  who  during  the  last   few  year.s-  1 
has  been  brought  into  more  direct  touch  with  our-  ' 
manufacturers  and  their  products  in  the  great  Indus-   ; 
trial   and   commercial   centres  of  the  United  King- 
dom.    As  our  readers  are  aware,  he  has  the  added  -j 
merit  of  knowing  many  aspects  of  electrical  indus-   ' 
trial  questions  as  a  result  of  personal  investigation.  , 
All   of  these  things  taken  together  render  him,  in  ' 
our  opinion,  pre-eminently   suited   to   fill  the  office-  ; 
indicated  above  in  London  during  the  present  more  ■ 
or  less  critical  period  of  organisation  and  re-organi-  1 
sation.  "  • 

The  Canadian  territory  is  so  vast  that  it  can  ' 
hardly  be  efficiently  covered  for  present-day  trade- .j 
purposes  by  one  Commissioner.  In  a  short  time  \ 
Mr.  G.'  T.  Milne,  who  has  latterly  been  acting  in  ^ 
Australia,  is  to  transfer  his  services  to  Canada,  and  1 
will  act  as  Senior  Trade  Commissioner,  with  head-  \ 
quarters  at  Montreal.  Mr.  W.  G.  Wickham  and'' 
Mr.  R.  W.  Dalton  will  both  continue  to  serve  in- . 
their  present  capacities  in  South  Africa  and  Nevr  j 
Zealand  respectively,  but  Mr.  S.  W.  B.  McGnego'-: 
is  announced  to  follow  Mr.  Milne  at  Melbourne-  \ 
"  shortly."  He  will  be  a  "  Senior"  Commissioner,.' 
as  will  Mr.  Milne  in  Canada.  As  recent  announce- j 
ments  have  indicated,  India  is  to  be  attended  to  'ir' 
future,  and  in  this  connection  Mr.  T.  M'  Ains-- 
cough,  O.B.E..  who  has  been  entrusted  with  foreign- 
trade  missions  in  the  past,  shortly  proceeds  to  Cal-  • 
cutta  to  become  "Senior"  for  India.  Two  new-l 
appointments  are  these:  Mr.  F.  W.  Field,  who  is" 
now  Imperial  Trade  Correspondent  at  Toronto,  wilfi 
become  a  Trade  Commissioner  at  the  same  place,  | 
and  Mr.  L.  J.  Wilson  Goode  will  serve  as  Acting  | 
Trade  Commissioner  in  South  Africa  while  Mr.) 
Wickham  is  at  home  on  an  official  visit.  We  thus  havei 
the  names  of  one-half  of  the  men  who  are  to  be  our^ 
16  Commissioners,  assuming  that  Mr.  Hamilton, 
Wickes  continues  to  act  under  that  title.  In  the^ 
main,  the  appointments  represent  the  strengtheningi 
of  the  ser\'ice  by  establishing  more  substantially! 
and  satisfactorily  the  positions  of  the  men  of  tried" 
experience.  We  shall  await  with  interest  the  re'-: 
maining  eight  appointments,  which  may  bring  intoi 
the  service  men  who  will  command  respect  at  any^ 
rate  equal  from  the  industrial  and  commercial  world- 
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THE     SELECTION     OF     AN     ELECTRICITY 
METER. 


Electricity  meters  are  usually  bought  in  quantities  on 
period  contract  terms.  This  makes  a  right  choice  particu- 
larly desirable,  because  of  the  large  numljers  of  meters 
involved,  the  long  period  vphich  must  elapse  before  any 
desired  change  can  be  made,  and,  for  reasons  of  standard- 
isation, the  disadvantage  of  frequent  changes. 

Doubtless  every  meter  man  has  his  favourite  meter,  and 
could  give  reasons  for  his  preference,  but  probably  few  have 
gone  to  the  trouble  of  accurately  "  placing "  in  order  of 
merit  the  various  meters  submitted  for  their  examination 
from  time  to  time. 

A  comprehensive  method  by  which  different  meters  may 
be  "  placed  "  is  liereinafter  described.  Some  such  method 
is  necessary  if  the  purchaser  is  to  be  certain  that  the  meter 
chosen  is  the  most  suitable. 

By  carrying  out  an  investigation^^  on  the  lines  indicated, 
and  giving  position  marks  to  each  meter  for  every  quali- 
fication, final  totals  can  be  obtained  which  will  settle  the 
question  without  g'ainsay.  Thus,  if  sis  meters  are  being 
considered,  the  maximum  number  of  marks  for  each  quali- 
fication will  be  sis,  if  there  are  five  meters,  the  maximum 
will  be  five,  and  so  on.  The  relative  importance  of  each 
qualification  may,  of  course,  vary  with  circumstances.  If  a 
certain  qualification  is  regarded  as  more  important  than 
others,  the  position  marks  of  each  meter  may  be  multiplied 
be  a  suitable  factor  for  this  }  articular  qualification-.  The 
meter  which  obtains  the  greatest  total  number  of  marks  will 
be  the  best  meter. 

The  qualifications  of  a  meter  fall  under  two  main  heads — 
namely.  Quality  and  Cost.  There  are  certain  other  con- 
siderations relating  to  the  Commercia]  Service  given  by 
different  manufacturers. 

Quality. 

The  Quality  of  a  meter  may  be  considered  under  three 
sub-divisions — \  iz..  Accuracy,  Finisk,  and  Convenience. 

Accumci/  is  undoubtedly  the  most  essential  qualification 
of  a  meter,  and  it  assumes  its  true  proportions  when  it  is 
remembered  that  an  improvement  of  1  per  cent,  in  the 
accuracy  of  the  meters  may  result  in  the  collection  of 
additional  revenue  equivalent  to  a  saving  of  10  per  cent. 
in  the  coal  consumption. 

A  meter  which  is  not  reasonably  accurate  belies  its 
name  ;  but  in  comparing  the  accuracy  of  meters  it  should 
be  remembered  that  not  only  should  the  initial  accuracy  be 
considered,  but  also  the  accuracy  after  service. 

Most  supply  authorities  have  facilities  for  testing  the 
initial  accuracy  of  samples  submitted,  but  to  estimate  the 
ultimate  accuracy  requires  sound  judgment,  based  on  the 
design  of  the  meter  and  the  evidence  furnished  by  the 
maker. 

Initial  Afcurarij. — To  test  the  initial  ifccurai'y  tliorouglily, 
variation  of  registration  should  be  noted  with — 

For  alternating  current  meters. 
Variations  of  load. 

.,  voltau-e. 
.,  temperature. 
.,  .,  frequency. 

,,  .,  power  factor. 

,.  halanceof  load  (if 
polyphase). 

Tests  should  also  lie  made  to  a.scertain  the  starting 
current,  to  see  how  the  meter  is  affected  by  external 
magnetic  fields,  and,  in  the  case  of  meters  with  shunt 
windings,  to  see  if  there  is  any  tendency  to  run  on 
shunt. 

An  insulation  test  and  a  test  for  overload  capacity  may 
also  be  desirable,  although  it  will  probably  be  satisfai-tory 
to  take  the  maker's  guarantee  for  these. 


For  continuous  current  meters. 
Variations  of  load 

„  .,  voltage. 

..  temperature. 


A  thorough  test  for  initial  accuracy  not  only  reveals  the 
qualities  of  the  electrical  design  of  the  meter,  but  helps  to 
show  up  any  defects  of  workmanship  causing  undue 
friction. 

Accurari/  ufter  fiervirc  will  depend  on  the  quality  of  the 
materials,  the  stability  of  the  mechanical  design,  and  the 
type  of  meter. 

QiiaUtij  nf  Malerlah. — The  permanence  of  the  braking 
magnets  is  specially  important,  for  if  these  are  not  pro- 
perly aged  before  calibration,  their  strength  will  vary, 
and  the  registration  of  the  meter  will  thus  ije  rendered, 
inaccurate. 

The  jewels  and  pivots  shou'd  be  the  best  obtainable. 
The  jewels  should  be  fixed  in  settings  easily  adjustable., 
and  the  jewels  and  pivots  should  be  easily  removed. 

The  insulation  of  the  coils  and  other  live  parts  should 
be  examined,  and  any  insulating  material  used  should  not 
warp  or  swell  in  damp  or  soften  with  reasonable  rise  iu 
temperature. 

Spindles  and  other  metal  parts  should  not  be  liaVile  to 
rust  or  corrode. 

StaUUtij  of  Mcrhanlcal  Deaiiiii. — The  main  supportint; 
frame  and  case  should  be  of  material  that  does  not  shrink 
or  warp,  and  it  should  be  sufficiently  robust  to  stand  the 
jarring  incurred  during  transit  without  upsetting  the  cali- 
bration of  the  meter. 

A  clamping  device  for  supporting  the  rotor  independently 
of  the  bearings  during  transit  is  an  advantage. 

The  holes  for  the  fixing  bolts  or  screws  should  be  large 
enough  to  admit  a  bolt  or  screw  capable  of  withstanding 
any  strain  that  is  likely  to  be  incurred.  This  may  be  con- 
sideralile  in  the  case  of  meters  of  large  capacity,  owing 
to  the  size  of  the  cables  which  have  to  be  connected  to  the 
meter. 

Tjipe  uj  Meter. — A  rough  comjiarison  of  the  probable 
durability  of  the  jewels  and  pivots  may  be  made  by  noting 
the  speed  in  revolutions  per  minute  and  the  weight  of  tht 
rotor.  The  meter  whicli,  has  the  lightest  rotor  running  at 
the  lowest  speed  will  probably  show  the  least  wear  on  the 
jewels  and  pivots.  With  a  mercury  meter  the  rotor  floats 
in  the  mercury,  and  the  pressure  between  the  pivots  and 
the  jewels  is,  therefore,  very  slight. 

Accuracy  after  service  also  depends  on  the  constancy  of' 
the  retardation  due  to  friction.  •  In  alternating-current 
meters  of  the  induction  type  this  is  not  likely  to  vary  much, 
as  the  rotor  is  very  light  and  the  speed  low,  so  that  wear 
between  pivots  and  jewels  is  negligible.  The  same  rem.irts 
ap]}ly  still  more  to  continuous-current  meters  of  the  mercury 
motor  type. 

But  in  the  case  of  commutator  meters,  in  addition  to  the 
greater  wear  of  jewels  and  pivots,  due  to  heavier  rotors  and 
higher  speeds,  the  variation  of  the  friction  between  the 
brushes  and  the  commutator  may  (juite  change  the 
calibration  of  the  meter. 

Finish  is  deserving  of  some  notice,  for  this  may  be  in 
effect  a  gauge  of  the  quality  of  the  workmanship  employed. 
It  should  be  remembered,  however,  that  "  finish,"  like 
"  charity,"  may  cover  "  a  multitude  of  sins  "  ;  in  other 
words,  a  well  finished  meter  is  not  necessarily  an  accurate 
one. 

(kinreniejwe. — This  may  be  considered  as  referring  to 
handling,  fixing,  sealing  and  reading. 

Hiindtimi. — Heavy  meters  are  not  so  easily  liandled  as 
light  ones,  but  a  heavy  meter  with  a  carrying  handle  is  more 
easily  handled  than  a  light  one  withtut  a  handle. 

Fi.rim/. — Three  fixing  holes  are  more  convenient  than 
two  or  four,  for  the  meter  can  be  hung  by  the  top  screw  and 
levelled  up  before  the  othei'  screws  are  inserted.  Room 
should  be  allowed  for  fixing  the  screws  without  the  use  of 
special  tools. 

Se.iftiiif/  should  be  easily  effected,  and  the  seal  should  te 
in  a  prominent  position,  so  that  any  tampering  is  at  om-e 
noticed. 

Rmdini/. — Clear  open  dials  are  the  best,  and  it  is  ]irefer- 
able  to  have  all  the  figures  in  a  straight  line.  They  slionld 
be  easily  read,  even  in  a  bad  light.  Dials  easily  read  are 
an  advantage  ;  directly,  by  enabling  the  meter  readers 
quickly  to  take  accurate  readings,  and,  indirectly,  by  making; 
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it  easy  for  the  consumer  to  I'ead  his  meter,  and  thus  over- 
come the  sense  of  ni3'Stery  which  inspires  distrust. 

Cost. 

The  question  of  cost  may  also  be  considered  under  three 
5ul)-di visions — namely.  Prime  Cost,  Running  Cost,  and 
Maintenance  Cost,  and  a  final  decision  on  the  question 
of  cost  should  only  be  arrived  at  after  an  investigation 
has  been  made  under  each  sub-division. 

The  Prime  Cost  does  not  require  any  other  i;emarks  than 
•a  reminder  that  the  tenders  should  be  carefully^ read  to  see 
■whether  the  makers'  offers  all  agree  with  the  specification 
as  to  size,  type,  etc.  Makers  are  often  informed  by 
customers  that  they  are  "  hopelessly  out "  in  jirice  when  in 
reality  the  customer  is  comparing  a  more  expensive  with  a 
less  expensive  size  or  type. 

The  Rvnning  Cost  is  important,  and  may  determine  the 
;;ype  of  meter  to  be  used.  Thus  where  the  voltage  of  a 
^•ontinuous-curreut  system  is  constant  within  narrow  limits, 
ampere-hour  meters  can  be  used  with  advantage,  and  the 
.shunt  losses  which  would  be  iucurred  with  watt-hour  meters 
are  thus  avoided.  On  continuous-current  systems  there 
are  very  few  cases  where  the  use  of  watt-hour  meters  can 
be  shown  to  be  preferable. 

Shunt  losses  should  be  capitalised,  for  with  many  small 
consumers  the  energy  consumed  by  the  meter  is  an  appre- 
ciable percentage  of  the  total  energy  taken.  On  the  other 
hand,  it  should  be  remembered  that  shunt  losses,  being 
continuous,  are  supplied  at  a  load  factor  of  100  per  cent., 
and  their  cost  should  be  I'cckoned  at  a  reduced  rate  10 
correspond. 

MaintenniH-c  Cost. — Under  this  heading  may  be  con- 
sidered the  ease  or  difficulty  experienced  in  carrying  out 
■minor  repairs  on  site  or  in  the  customer's  test  room,  and 
the  facilities  offered  by  the  maker  for  the  supply  of  spare 
parts. 

The  first  of  these  considerations  depends  largely  on  the 
design  of  the  meter  and  its  suitability  for  dismantling  and 
reassembling  by  junior  assistance.  The  maker's  method  of 
manufacture  affects  this  question,  for  parts  are  more  easily 
interchanged  if  made  by  machinery  to  jig  and  template  than 
if  made  by  hand. 

The  second  has  to  do  not  only  with  the  immediate  future 
but  is  also  affected  by  tlie  maker's  willingness  to  maintain  a 
stock  of  spare  parts  for  a  reasonable  period  after  the  meter 
has  been  superseded  by  a  new  design. 

Commercial  Service. 

This  covers  such  questions  as  delivery,  the  facilities 
offered  by  the  maker  for  checking  meters  supplied  by  him, 
guarantees,  and  last,  but  not  least,  courtesy. 
■  Delivery  is  sometimes  the  ijuestion  which  decides  the 
placing  of  an  order.  Customers  are  advised  to  consider 
not  only  the  promise  of  the  maker  but  also  his  past  record 
for  keeping  to  ttie  promises  made. 

FarilUies  for  Cheddn;/  Meters  on  Site. — Some  makers 
send  their  representatives  periodically  to  large  customers  to 
test  and  adjust  in  the  customers'  test  rooms  meters  which 
•cannot  be  conveniently  dealt  with  by  the  customers'  own 
■meter  men.  This  practice  is  of  great  mutual  advantage  in 
avoiding  delays  which  would  otherwise  occur  in  sending 
meters  back  to  the  maker's  works,  and  in  enabling  the 
maker  to  keep  on  good  terms  with  his  customers. 

Guarantees. — To  hold  a  maker  to  the  literal  terms  of  h's 
guarantees  may  be  difficult,  but  old-established  firms  who 
value  their  goodwill  are  generally  prepared  to  stand  by  their 
goods,  even  if  they  do  not  consider  that  they  are  legally 
bound  to  do  so. 

Courtesy. — Lack  of  courtesy  in  business  dealings,  strictly 
speaking,  should  not  influence  the  choice  of  a  meter,  but 
human  nature  must  be  considered,  and  unintentional  lack 
of  courtesy  is  often  the  cause  of  loss  of  business.  Buyers  of 
meters  should  remember  that  polite  correspondence  will  not 
affect  the  meter  accuracy,  and  correspondents  should 
remember  the  wise  man's  estimate  of  a  •'  word  fitly  spoken." 
Sometimes  it  is  more  fitly  left  unspoken. 

The  foregoing  considerations  are  heie  summarised  in 
chart  form,  and  it  is  hoped  that  a  reference  to  the  chart 


may  occa.sionally  le  helpful  when  tenders  are  being  cotisidered 
by  jnirchasers  of  electricity  meters  : — 

The  Selection  of  an  Electricity  Metek; 


/  Electri- 
cal 


Errors 
due  to 
varia- 
tion of 


Load. 
Voltage. 
Temperature. 
Frequency. 
Power  factor. 
Balance     of 
load. 


Quality 
denoted 
by 


Accuracy 
viz.  : — 


Finish. 


Initial 
accuracy 
depend- 
ing on 


Accuracy 

after 

service 

depend- 


affecting' 


Starting  current. 
External  magnetism. 
Shunt  running. 
Insulation  resistance. 
'Overload  capacity. 
Work-     ] 
\manship   [  Friction, 
affecting  J 

Durability  of  materials,  jewels,  &o. 
Stability "  of    adjustments,    general 

robustness,  &c. 
Type. 


Conveni- 


Commer- 

cial 
service 


{Handling. 
Fixing. 
Sealing. 
Rea^ling. 
{Prime. 
Running.  , 

Mainte- 
nance. 
j  Delivery. 
'  Facilities  for  examination  and  repair  on 

customers'  premises. 
I  Guarantees. 
'  Courtesy. 


ELECTRIC      SIGNALLING     AND     CONTROL 
ON     RAILWAYS. 


Owi.NO  to  the  absence  of  the  author,  Mr.  0.  M.  Jacobs,  this 
paper  before  the  Institution  of  Electrical  Engineers  (an 
abstract  of  which   appeared   in  our  last  issue)  "was  read  by 

Mr.    J.    S.4YERS. 

Col.  PuiNGLE,  in  opening  the  discussion,  said  it  was  not 
too  soon  to  formulate  plans  for  railway  development  after 
the  war."  He  hoped  more  extended  experiments  would  be 
made  with  the  three-position  signal;  it  was  desirable  to  use 
the  upi)er  quadrant  and  orange  coloured  light.  In  track  cir- 
cuiting reliability  was  of  the  first  importance,  and  if  some 
)netho<l  tor  standardising  could  be  de-vised  it  would  be  a  good 
thing.  .\s  regarded  train  control,  the  Great  Western  system 
was  excellent.  Such  a  system  should  ■  obviate  the  majority 
of  accidents  which  were  due  to  signalmen  and  enginemen;  it 
must  not  be  of  a  type  ■which  tended  to  neglect  of  observa- 
tion of  the  road,  and  for  this  reason  cab  signalling  was  less 
favoured,  and  audible  signals  with  direct  action  on  the 
brakes  were  now  being  tried.  A  large  proportion  of  accidents 
was  due  to  misreading  the  home  or  starting  signals,  and  if 
the  control  only  dealt  with  the  distant  signals,  it  only  covered 
half  the  eases.  The  effect  of  the  control  at  distant  and  stop 
signals  should  differ  in  degree;  at  the  latter  it  was  necessary 
to  biing  the  train  to  a  standstill,  and  he  felt  that  it  would 
not  in  such  a  case  be  inadvisable  to  take  the  control  out  of 
the  hands  of  a  driver.  He  understood  that  on  the  Under- 
ground and  Tube  Railways  this  sj'stem  had  had  no  ill-effect 
on  the  drivers. 

Mr.  Roger  Smith,  thought  the  author's  remarks  on  the 
iwsition  of  the  ramp  in  train  control  systems  were  rather 
ambiguous.  Neither  direct  nor  alternating  current  necessarily 
required  the  use  of  a  fourth  rail  in  the  centre  of  the  track. 
It  was  ix)ssible  that  direct-current  of  moderately  high  pressure 
would  be  used  here  in  future,  with  the  running  rails  aa  a 
return.  In  such  a  case,  if  alternating  current  was  necessary 
for  the  track  circuit,  he  asked  whether  the  cab-signalling  in- 
stallation shown  in  the  paper  had  been  adopted  yet  for  the 
use  of  alternating  current  on  the  ramp.  If  the  national 
scheme  of  electric  supply,  now  being  considered,  were  adapted, 
much  more  alternating  current  would  be  available  in  the 
future,  and  he  recommended  signal  engineers  to  consider  its 
more  extended  use.  Higher  voltages  for  track  circuits  could 
not  readily  be  supplied,  except,  from  pubhc  mains.  At  pre- 
sent batteries  had  to  be  depended  on  in  country  districts. 
Many  thousands  of  secondary  cells  were  re-charged  last  year 
by  the  Great  Western  Co.,  although  track  circuiting  was 
sparingly  used  on  that  hne.  A  light  battery,  which  would 
remain  on  open  circuit  for  the  longest  possible  time,  was 
needed. 

Mr.  Hdrst  considered  that  the  three-position  signal  shown 
left  some  opportunity  for  misreading  the  indications,  although 
this  could  be  avoided  by  suitable  design.  It  required  considera- 
tion ;  in  America  that  type  was  used  in  very  open  country,  but 
in  this  country  it  was  difficult  to  arrange  signals  at  junctions 
to  give  easy  vision.     Orange  lights  had  been  practically  given 
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up  by  the  dealing  Hou-se,  as  it  was  found  to  be  the  worst 
colour  for  colour-blindness,  and  a  very  large  number  of  men 
could  not  see  it.  He  was  glad  the  author  rather  condemned 
the  use  of  a  common  conductor.  He  (the  speaker)  had  charge 
of  the  first  automatic  signalhng  on  the  North-Eastern  hne, 
where  there  was  a  common  wire,  and  they  were  always  get- 
.  ting  false  indications.  The  trouble  was  avoided  by  cutting 
the  line  into  sections,  and  through  complicated  junctions  by 
ui^ing  a  single  wire  for  up  and  for  down  lines.  The  use  of 
independent  batteiie^  tended  to  avoid  wrong  signals  through 
faults,  which  a  cenftal-battery  system  was  open  to.  Auto- 
matic-control apparatus  was  about  the  best  thing  that  could 
be  devLsed,  becau.^  it  could  be  fitted  to  any  class  of  loco- 
motive; he  thought  the  Underground  Railway  train-stop  was 
not  so  apphcable  to  mineral  and  goods  trains.  There  was 
always  the  difficulty  that  apparatus  in  the  permanent  way 
might  be  removed;  a  mislaid  sleeper  had  inocked  off  the 
engine  apparatus,  and  in  one  case  a  driver  ran  60  miles 
without  knowing  that  anything  was  wr-ong. 

Mr.  W.  J.  Thorkowgood  said  the  upper  quadrant  signal 
was  not  univer.sal  in  America,  and  only  17  per  cent,  of  the 
.mileage  was  protected  by  automatic  signals.  Daylight  vari- 
colour  signals  were  also  emijloyed,  which  were  electrically 
iUuminate'd  by  the  signal  apparatus;  there  were  also 
po.sition-lamp  signals  employing  white  hghts  in  different 
po.?itions;  a  hood  over  the  lamp  shaded  it  from  the  sun. 
Before  they  swept  away  our  almost  universal  lower  quadrant 
system,  they  should  consider  all  the  alternatives.  Many 
thousands  of  signal  rejieaters  were  satisfactorily  used  on  the 
South- Western  Railway ;  he  saw  no  difficulty  in  using  com- 
mon conductors  for  signalling  purposes  under  suitable  condi- 
tions, and  mentioned  that  a  common  positive  conductor  had 
been  in  u.se  at  Olapham  .Junction  for  years.  He  agreed  that 
the  shunt  resistance  usually  employed  could  be  vei-y  much 
higher,  but  considered  that  a  battery  pressure  of  18  volts  for 
a  single-track  circuit  was  rather  high;  with  a  4..5-ohm  relay 
and  battery  E.si.F.  of  1  volt,  it  was  possible  with  suitable 
regulating  resistance  to  obtain  a  maximum  shunt  resistan'je 
day  a  broader  interpretation  must  be  accepted. 

Mr.  GoTT  was  surprised  to  hear  that  snch  small  pressure 
differences  were  used  in  electric  track  circuits. 

Mr.  Last  .said  his  exper>ience  in  railway  working  led  to,  the 
conclusion  that  the  greater  the  .simplicity,  the  greater  the 
efficiency.  Electric  conti'ol  in  all  its  aspects  was  too  compli- 
cated, and  it  would  be  disastrous  to  take  away  the  responsi- 
bility of  the  signalman  or  driver.  The  ordinary  mechanical 
signal  .system  was  so  simple  that  nothing  could  go  wrong, 
the  only  fault  being  an  uncertain  indication  in  hot  weather, 
due  to  wire  stretching. 

Mr.  Proud  pointed  out  that  the  paper  must  not  be  re- 
garded as  .sugge.sting  that  track  circuits  were  at  present  un- 
reliable; it  had  been  shown  that  the  4.5-ohm  relay  would 
give  the  shunt  recomnf^nded  by  the  author. 


NOTES     ON     WELDING     SYSTEMS. 


Bi'  CAPT.   JAMES  CALDWELL,   M.I.E.E.,  E.E. 


{Abstract  of  paper  read  before  the  Institution  of  Engineers 

.4ND  Shipbuilders  in  Scotland,  January  22nd,  1918.) 
Welding  strictly  is  the  art  of  uniting  parts  of  similar  metal 
by  pressure  at  a  temperature  short  of  the  fusing  point.    To- 
-day a  broader  interpretation  must  be  accepted. 

The  very  modem  extension  of  the  term  welding  to  other  than 
the  ferrous  metals  includes  processes  which  are  in  the  nature 
of  autogenous  soldering,  and  it  is  veiw  difficult  now  to  draw 
the  line  between  welding  in  the  old  and  strict  sense  of  the 
term  and  autogenous  soldering. 

As  applied  to  the  fei-rous  metals,  some  of  the  modem  pro- 
x^sses  about  to  be  described  involve  the  addition  of  metal 
which  is  fused  into  the  junction,  and  would  he  more  strictly 
described  at  autogenous  soldering  than  welding.  Practically 
the  distinction  has  disappeared. 

Pure  Smith  TV'eWm;;.— This,  the  original  method,  the  only 
.  one  practical  until  recently,  and  then  only  on  wrought  iron 
and  steel,  consists  in  heating  the  parts  to  a  temperature  at 
which  they  are  plastic,  bringing  together  the  surfaces  to  be 
united,  and  applying  pressure  by  hammeiing  or  equivalent 
means.  It  depends  upon  the  fact  that  clean  surfaces  of 
those  metals  unite  under  pressure  at  a  correct  temperature, 
and  that  there  is  a  sufficient  range  of  temperatun^  during 
which  they  remain  in  a  welding  condition  to  permit  of  the 
nece.ssary  manipulation,  and  that  the  oxide  formed  by  heat- 
ing fuses  at  the  welding  temperature.  The  principal  points 
to  be  observed  are  that  the  surfaces  to  be  united  shall  be 
clean,  the  temperature  within  a  certain  range,  and  the 
hammering  so  applied  as  to  tring  the  whole  of  the  surfaces 
into  intimate  contact. 

The  cleafiUness  of  the  surface  is  secured  by  putting  thereon 
.some  sub-stanco  which  will  fu.se.  thus  protecting  the  metal 
from  oxidation,  and  uniting  with  any  oxide  formed  into  a 
fluid  slag  or  flux,  which  is  expelled  under  the  hammering, 
leaving  the  cleaned  surfaces  free  to  unite. 

In  the  case  of  cast  iron  and  certain  steels  the  welding  tem- 


perature range  is  much  restricti'd,  mainly  because  the  metal 
becomes  damaged,  or  melts  by  a  comparatively  small  increase 
of  temperature  beyond  the  miniuium  required  for  welding. 

Good  welding  is  dependent  upon  the  skill  and  conscientious- 
ness of  the  operator,  and  t^ypn  a  good  opei'ator.  cannot  be 
certain  that  every  weld  he  makes  is  a  good  one.  These  facts, 
and  the  necessity  for  bringing  the  parts  to  be  united  to  the 
forge  fire,  restrict  smithy  welding  to  comparatively  simple 
shapes,  and  to  articles  of  comparatively  small  cross-section. 
Hcsistance  M'elding  is  a  fonn  of  electric  welding  which 
is  the  closest  approach  to  the  original  smith  welding.  The  .sur- 
faces to  be  united  are  approximately  fitted,  brought  ipto 
close  contact,  and  an  electric  current  passed  of  sufficient 
strength  to  bring  the  surfaces  to  welding  heat.  Then  pres- 
sure is  applied  to  force  them  into  contact  and  to  extrude 
oxide,  &c.,  as  far  as  possible.  The  heat  produced  by  the 
passage  of  the.  current  is  greater  at  the  contact  smfaces  than 
in  the  solid  metal,  because  the  electric  resistance,  even  oi 
well-fitted  surfaces,  is  much  greater  than  that  of  a  similar 
length  of  solid  metal.  The  heat  is  therefore  localised  by  this 
fact,  and  is  further  localised  by  u.sing  clamping  electrodes  of 
low  resistance,  which  hold  the  work  as  nearly  as  possible  to 
the  weld.  Owing  to  the  rapidity  of  the  heating,  and  the 
very  small  amount  of  air  between  the  opixysed  surfaces,  very 
little    oxidisation   can  occur. 

'  Butt  Welding  is  apphcable  to  the  welding  of  rods,  bars, 
&c.,  ti'ansverse  to  the  length  of  the  pieces.  The  pieces  to  be 
united  are  brought  to^jther  end  on,  held  in  proper  clamps, 
the  current  is  switched  on,  and  end  pressure  applied  as  soon 
as  the  ends  are  sufficiently  heated.  The  pressure  and  eunent 
are  maintained  until  a  distinct  burr  is  foiTued  round  the 
weld,  showing  that  an  appreciable  amount  of  plastic  flow 
has  taken  place,  and  that  there  is  little  hkeUhood  of  any 
oxide  which  may  have  been  formed  remaining  in  a  con- 
tinuous formation  to  weaken  the  weld.  This  weld  is  in  most 
ca,ses  hammered  whilst  cooling. 

Spot  Welding  is  most  commonly  adopted  in  this  country 
to  unit-e  sheets  or  thin  plates  where  a  continuous  weld  or 
joint  is  not  required.  TTie  two  sheets  ave  placed  between 
electrode  clamps,  which  press  them  together;  current  is  then 
switched  on,  the  surfaces  in  contact  are  brought  up  to  weld- 
ing heat,  and  the  pressure  is  maintained  after  current  is  off 
until  sufficient  cooling  occurs.  The  sheets  are  then  moved  on 
to  the  next  spot  to  be  welded,  and  the  operation  is  repeated. 
Work  so  welded  is,  therefore,  united  by  a  hne  of  small  welds, 
and  may  be  compared  to  flush  riveted  work.  Further  develop- 
ments of  this  method  comprise  the  imiting  of  much  thicker 
steel  plates,  such  as  constitute  the  hull  of  a  ship,  and  experi- 
mental work  of  this  nature  is  now  being  carried  out  in 
.America  with  a  view  to  substituting  spot  welding  for  rivet- 
ing. To  make  up  material  displaced  under  heat  and  pres- 
siue,  which  might  result  in  perforation  with  excessive  cur- 
rent, snap  heads  are  sometimes  applied  to  the  side  of  the 
plates,  these  fonning  part  of  the  homogeneous  weld. 

Seam  Welding  is  an  extension  of  spot  welding,  applicable 
to  comparatively  thin  sheet  work.  The  electrodes  are  rollers 
through  which  the  two  sheets  are  passed,  when  current  is 
applied  and  the  rollers  are  revolved.  The  electric  cur-rent 
heats  up  the  sheets  to  welding  point  as  they  pass  between  the 
rollers,  and  they  are  thus  united  along  the  whole  of  the 
roller  path.  This  continuous  seam  joint^is  stronger  than  spot 
welding,  is  fluid-tight,  and  the  i^rocess  is  comparatively  rapid, 
as  it  is  continuous.  The  surfaces  to  be  joined  must  be  abso- 
lutely clean,   either  sand-blasted  or  pickled  with   acid. 

It  is  common  to  all  resistance  welding  methods  that  a 
comparatively  heavy  current  at  a  low  voltage  is  requii-ed. 
For  this  reason  alternating  current  is  used,  the  supply  from 
any  avaUable  source  being  stepped  down  by  a  transformer, 
which  forms  part  of  the  welding  apparatus. 

Generally,  the  secondary  winding  of  the  transformer  con- 
sists of  a  single  turn  of  heavy  copi)er  conductor,  to  the  ends 
of  which  the  clamps  or  electrodes  are  secured.  In  most  cases 
the  electrodes  are  specially  cooled  by  water  circulation.  This 
is  particularly  necessary  in  butt  welding  large  sections,  where 
the  cun-ent  runs  to  thousands  of  amperes,  and  the  welding 
takes  an  appreciable  time. 

Butt  welding"  was  first  used  on  a  large  scale  for  jointing 
trainwas  rails.  Among  the  smafler  work  for  which  it  is  used, 
the  jointing  of  wire  and  tubing  in  manufacture,  cable  mak 
ing,  and  windings  of  electrical  machinery  has  become  very 
general.    The  process  is  also  employed  in  chain  making. 

The  u.se  of  both  spot  and  seam  welding  is  most  general 
for  comparatively  thin  sheet  articles  to  be  joined  by  their 
overlapping  surfaces.  • 

Certain  pairs  of  metals  can  be  united  by  resistance  weld- 
ing, but  the  welding  (or  fusion)  temperature  must  overlap 
or  approximate  for  success. 

Fusion  Welding. — In  the  fusion  method  the  edges  or  sur- 
faces of  the  pieces  to  be  joined  are  raised  to  fusing  point. 
Very  generally  fused  metal  is  added  of  composition  similar 
to  the  work,  so  that  new  and  old  metal  are  amalgamated  to 
an  approximat^iy  homogeneous  mass.  Bom  flame  and  elec- 
tric methods  of  heating  are  employed.  I\ision  welding  should 
properly  be  classed  as  autogenous  soldering. 

Carbon  Arc. — Generally  known  as  the  Benardos  systena. 
The  work  is  connected  to  the  positive  lead,  and  the  negative 
electrode  is  a  carbon  rod  fixed  in  an  insulated  holder.  .\n 
arc  is  struck  by  touching  the  work  with  the  carbon  and 
withdrawing  it  to  a  distance  varying  with  the  current  used. 
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The  pi-essure  icqiiired  is  about  !«J  volts,  and  the  current 
from  50  to  oOO  anit>eres,  according  to  the  size  of  the  work. 
The  carbons  vary  from  i  in.  to  li  in.  in  diameter  to  suit  the 
current.  A  regulating  rosistaaoe  is  u.sed  to  limit  the  cuiTent, 
and  clo.ser  regulation  is  effected  by  the  worker's  control  of  the 
length  of  arc. 

T'he  work  should  be  the  positive  electrode,  as  that  is  tlie 
hottest  part  of  the  arc,  and  because  with  the  opposite 
arrangement  carbon  is  carried  from  the  movable  electrode 
to  the  fixed  one,  and  combines  with  the  fused  metal.  With 
the  correct  connection  it  is  claimed  that  carbon  and  other 
inpurities  are  removed  from  the  iron. 

The  temperature  of  the  positive  electrode  of  an  electric  arc 
is  vei-y  high.  In  the  case  of  carbon,  it  is  estimated  at  about 
7,500  "deg.  F.  In  other  materials  it  is  limited  to  the  vaporisa- 
tion or  boiling  iX)Lnt  of  the  metal  operated  on.  It  is  not 
riec«ssai-y  to  reach  such  temiieratures  in  welding;  the  carbon 
rod  is  moved  along  at  the  rate  necessaiy  to  obtain  good  fusion 
to  the  necessary  depth. 

The  light  and  heat  from  the  arc  ai-e  extremely  prejudicial 
to  the  unprotected  eyes  and  skin,  so  that  the  operator  must 
be  well  protected. 

The  Benardos  arc  is  ext^-n.sively  used  for  filling  blowholes 
in  steel  castings.  The  blowhole  surface  is  fused,  and  metal 
added  and  welded  up  wdth  the  original  material.  Sound  work 
can  be  secured  with  due  care. 

In  making  butt  joints  in  iron  or  steel,  the  parts  are  abutted, 
and  pieces  of  scrap  of  the  .same  iiaaterial  are  added  and 
njclted  to  thicken  up  the  joint.  Generally  this  is  swaged  whilst 
still  at  welding  heat,  the  carbon  and  the  swage  being  used 
altemat^ly.  Lap  joints  are  made  in  a  .similar  way,  metal 
being  added  to  level  off  the  angle  end  of  the  lap. 

The  carbon  arc  is  used  very  successfully  in  the  manufacture 
of  steel  oil  drums,  and  has  been  applied  during  the  last  20 
years  by  the  Steel  Barrel  Co.  at  Uxbridge.  For  this  class  of 
work  the  carbon  arc  seems  specially  suitable,  the  thickness 
of  the  metal  generally,  and  ea.se  with  which  the  side  seam 
can  be  supported  while  welding,  preventing  the  burning  of 
holes  in  the  metal. 

When  tested  to  destruction  by  internal  pressure  the  longi- 
tudinal weld  stretches  lin  niiilnvntiidly  hke  the  original 
metal.  Analysis  of  the  wtl.l.  il  mrtul  show  that  carbon,  phos- 
phorus, and  manganese  aic  rciuuvrd  from  the  mild  steel, 
leaving  nearly  pure  iron. 

The  process  requires  skill,  care,  and  experience.  Swaging 
and  annealing  are  important  items,  and  for  work  where  these 
cannot  be  applied  there  are  better  methods  available. 

The  carbon  arc  has  been  used  on  cast  iron,  using  a  cast- 
iron  rod  as  filling  material. 

The  operator  should  aim  at  holding  the  carbon  at  a  dis- 
tance which  gives  a.  quiet,  steady  arc.  With  too  short  an 
■  arc  the  metal  boils  and  spurts.  With  t<x>  long  an  arc  the  arc 
wanders,  the  heat  developed  is  partly  wasted  in  the  air-,  and 
there  is  a  liability  to  oxidisation  of  the  hot  metal.  'ITie  best 
length  of  arc  depends  upon  the  current  used.  Therefore,  the 
current  needed  must  be  regulated  by  the  resistance  in  series, 
and  not  by  varying  the  length  of  axe. 

It  does  not  appear  that  carbon  arc  welding  is  in  general 
u.se  for  other  than  ferrous  metals,  although  copper  can  be 
welded  by  this  process. 

The  carbon  arc  is  used  for  cutting  and  holing,  sometimes 
with  a  jet  of  compressed  air  or  oxygen  to  assist  the  process. 
On  electric  tramways  and  railways,  where  current  is  available 
from  a  trolley  or  third  rail,  it  is  a  very  convenient  way  of 
cutting  and  holing  hard  steel  "  special  work,"  which  is  not 
amenable  to  ordinary  tools. 

Metal  Arc. — In  the  Slavianoff  process,  ths  carbon  rod  is  re- 
placed by  a  rod  of  metal  of  similar  composition  to  that  to 
be  welded.  The  arc  temjierature  with  a  metal  electi-ode  is 
considerably  lower  than  the  cai'bon  arc,  so  there  is  less  risk 
of  burning  the  work. 

In  a  carbon  arc,  the  material  of  the  positive  electrode  is 
caiTied  across  the  arc  in  the  fonn  of  vapour,  and  deiwsited 
on  the  negative  electi'ode.  It  may  be  more  or  less  oxidised 
by  contact  with  the  air  during  the  passage,  therefore,  if  the 
rod  is  made  the  positive  pole,  metal  from  it  is  projected  upon 
the  work.  In  a  metal  arc,  besides  this  action,  molten  por- 
tions of  the  smaller  electrode  ai'e  projected  bodily  across  the 
arc.  This  seems  to  occur  independently  of  the  polarity  with 
alternating-current  as  well  as  continuous  arcs.  The  point 
does  not  seem  to  have  been  investigated,  but  it  is  established 
that  continuous'currcnt.  with  the  rod  the  positive  electrode, 
is  better  than  alternating  current,  though  both  are  in  suc- 
i-essful  use.  The  projection  effect  i»  sufficiently  powerful  to 
overcome  gravity,  so  that  welding  can  be  done  from  below. 
The  result  is  that  the  material  of  the  rod  is  transferred,  and 
forms  the  filling  metal  for  the  joint.  Slavianoff'  introduced 
this  process,  and  it  was  found  to  be  superior  in  some  respects 
to  the  carbon  arc.  There  is  no  passibility  of  carbon  being 
added  to  the  welded  metal.  Suitable  constituents  can  he 
added  to  the  rod  to  obtain  the  required  quality  of  metal  in 
the  weld,  matching  that  of  the  work. 

The  bare-metal  electrode  has.  however,  some  disadvantages. 
The  electrode  is  necessarily  at  a  red  heat  for  some  distance 
from  the  arc,  and  therefore  oxidises  on  the  surface,  and  the 
tran-sferred  metal  is  more  or  less  oxidised  by  contact  with 
the  air  in  its  passage  across  the  arc.  This  oxide  is  liable  to 
get  into  the  weld,  forming  flaws.  The  bare  metal  also  dissi- 
pates a  good  deal  of  heat,  thus  wasting  eijergy.    On  the  other 


hand,  the  arc  itself  is  much  shorter  than  the  carbon  ai'c  for 
equal  currents,   and  less  energy  is  radiated   from  it.  j 

The  bare-metal  electrode  is  used  considerably  in  the  United 
States,  where  some  users  state  that  no  fluxing  is  necessaryj 
Other  American  authorities  state  that  the  weld  made  without 
fluxing  is  distinctly  cold  and  short,  and  requires  annealing: 
There  is  very  little  European  exi>erience  available  as  to  weld- 
ing with  bare-metal  electrodes. 

Coated-metal  Electrodes. — In  the  gaseous  flux  process  the 
metal  electrode  is  covered  with  a  fireproof  sleeve  of  non- 
conducting material,  so  that  as  the  metal  is  removed  by  the 
arc  the  sleeve  projects  beyond  the  end  of  the  rod,  forming  a 
guide  for  the  molten  welding  metal,  the  sleeve  itself  fallingf 
away  automatically.  This  s-leeve  also  protects  the  metal  froil^ 
oxidisation,  and  reduces  heat  losses.  . 

It  is  an  improvement  on  the  baa-e-metal  electrode,  and  a 
great  deal  of  satisfactory  work  has  been  done  with  it,  namely,] 
in  repairing  marine  boilers,  .stern  frames,  and  other  .ship! 
parts.  It  is  also  successfully  used  to  build  up  worn  parts,] 
such  as  propeller  shafts,  w'oni  crank  shafts  and  axles,  which^ 
a?e  afterwards  machined  to  size.  i 

The  patent  claims  the  use  of  no  particular  material  for  the: 
fireproof  sleeve,  and  no  other  purposes  than  those  inen-j 
tioned,  but  the  companies  exploiting  the  process  claim  that  iti 
can  be  made  the  vehicle  of  constituents  which  will  givej 
desired  characteristics  to  the  added  metal. 

Liquid  Flux  Process. — ^In  this  process,  invented  by  Stro-! 
menger,  of  the  Quasi-.\rc  Co.,  a  sleeve  or  covering  is  applied' 
to  the  material,  and  the  material  of  this  sleeve  is  such  that 
it  melts  and  foi'ms  a  flux  covering  the  end  of  the  electrode; 
and  the  added  metal,  thus  protecting  both  from  oxidisation..' 
The  flux  may  contain  constituents  having  a.  chemical  action' 
upon  the  fu.sed  metal  to  improve  its  quahties.  As  originally,^ 
u.sed,  the  electrode  was  laid  along  the  line  of  the  weld,  con-, 
nected  -to  one  pole  of  the  circuits,  and  an  arc  started  at  onei 
end  which  travelled  along  the  line,  fusing  both  the  work! 
and  the  electrode  metal,  and  leaving  the  weld  covered  with 
the  flux.  It  was  found  better,  however,  to  clamp  the  rod  in; 
a  holder,  moving  it  by  hand  along  the  length  of  the  weld  atj 
a  suitable  rate,  and  giving  it  at  the  .same  time  a  swinging^ 
movement  across  the  line  of  weld,  as  is  done  in  blowpipe- 
welding.  The  arc  is  formed  entii-ely  within  a  sheath  of  molten ! 
flux,  so  that  the  metal  is  at  no  time  exposed  to  oxidisation/ 
The  arc  is  vei"y  short,  about  -J  in.  as  a  rule.  Incidental' 
advantages  of  this  method  include  smaller  heat  losses  from' 
the  arc,  and  that  work  can  be  done  with  a  lower  expenditur'ei 
of  energy  than  by  any  other  ai'c  methods.  . 

The  covering  material  u.sed  generally  has  asbestos  a.9  a  basis, 
which  is  impregnated  with  .sjilts,  calculated  to  combine  with 
the  asbestos  to  form  a  mixed  silicate  flux  or  slag  of  suitable 
viscosity,  and  with  the  property  of  cleaning  the  metal  sur> 
faces  from  oxide,  itc.  The  viscosity  of  the  molten  slag  is  of. 
importance.  It  must  be  sufficiently  fluid  to  permit  the  free 
movement  of  the  rod  working  in  it,  and  to  free  itself  from  the; 
molten  metal,  but  not  so  fluid  that  it  is  blown  away  from  the 
weld  by  the  gase?  escaping  from  the  aj'c.  Different  makers 
use  different  compositions,  and  it  is  probable  that  some  varia-l 
tion  is  desirable  to  suit  difi'erent  metals.  ] 

Some  experiments  are  being  made  with  fluxes  of  a  "ba.sic"  * 
character  instead  of  "acid"  silicates,  presumably  to  reduce, 
the  silicate  in  the  metal.  ; 

In  .some  cases  the  fluxing  material  is  put  on  the  electrode 
rods  in  a  plastic  condition  by  forcing  through  dies,  and  in' 
other  makes  part  of  the  flux  constituents  are  placed  in  the: 
fonn  of  a  powder  in  a  tubular  or  channel  electrode.  ~i 

The  material  of  the  rod  can  also  be  varied  to  suit  thej 
work.  For  example,  nickel-plate  rods  are  made  for  the  sjiecial'j 
purpose  of  welding  high-speed  tool  .steel  ifito  mild-steel; 
shanks.  Comiwund  rods  are  made,  and  an  aluminium  ribbon ; 
or  wire  is  sometimes  wrapped  round  the  rod,  before  the  flux ' 
coating  is  applied.  Since  the  fused  electrode  metal  is  pro- , 
,tected  from  oxidisation  by  the  flux,  it  can  be  so  compounded  , 
*as  to  give  a  welding  material  of  any  desired  comjxxsition,  4 
which  is  of  considerable  importance  when  the  weld  has  to, 
resist  high  stresses,  or  when  the  added  metal  has  to  act  as  11 
reinforcement,  or  has  to  be  machined  to  form  a  working] 
part  or  surface. 

There  is  a  great  deal  of  experimental  w'ork  in  process  on ' 
these  lines,  and  whilst  some  of  the  results  may  have  little -i 
more  than  advertising  value,  others  of  material  importance] 
have  already  become  known. 

The  fluxed-metal  arc  process  is  certainly  of  the  greatest  i 
promise  for  constructional  welding,  as.  for  example,  in  ship- 
building. Trials  already  made  on  full  scale  show'  that  m^ 
some  respects  it  is  superior  to  riveting.  Actual  experience  in- 
ships  in  service  is  waipted  to  show  whether  these  last  results 
are  borne  out  in  practice,  be<;ause  no  testing  machine  can  j 
reproduce  the  complete  stresses  endured  by  a  ship  in  service.  | 
There  is  already  good  reason  to  say  that  if  welding  can  re-J, 
place  riveting,  there  will  be  a  considerable  saving  in  materi.al' 
and  labour  in  shipbuilding  Whether  an  all-welded  ship  isi 
practicable  or  not.  this  method  of  w-elding  is  satisfactory  forj 
a  large  number  of  constructional  details. 

Butt  joints  must  be  .suitably  prepared  by  veeing  and  fitting. " 
Plates  under  J  in.  thick  need  not  be  veed,  as  complete  fusion  ' 
for  this  depth  can  be  assured.  The  angle  of  the  V  should  be: 
no  larger  than  to  permit  the  end  of  the  electrode  to  get 
well  down  to  the  lower  surface.  In  thick  work  it  is  usual  to-; 
apply  several  layers  to  get  full  thickness.   The  slag  should  be . 


Vol.  82.  No.  2,0%,  JANUARV  2.5, 1918.1     THE    ELECTRICAL    REVIEW. 


79 


emoved  fi'om  each  layer  before  another  is  applied,  and  the 
:urface  brushed  bright  with  a  wire  brush. 
'  The  rod  is  held  at  right  angles  to  the  face  of  the  work. 
3are  is  necessary  to  maintain  the  arc  at  the  proper  length. 
I  the  electrode  touches  the  work  it  will  probably  stick.  It 
ihould  be  fed  down  at  the  rate  at  which  it  melts,  ol'  the  ad'c 
,vill  bre<ik  from  the  great  length.  Excessive  length  of  arc 
;hort  of  the  breaking  point  tends  to  produce  porous  metal, 
rhe  raU^.  of  feed  along  the  joint  should  be  steady,  so  as  to 
)roduce  a  layer  of  even  thickness.  InteiTuptions  should  be 
ivoided,  and  when  unavoidable — as  in  coming  to  the  end  of 
in  electrode — the  metal  .should  be, thinned  out  for  a  short 
listance  and  thoroughly  re-fused. 

{To    be  concluded.) 


LEGAL 


p.  D.  Baldock  v.  The  Citv  op  Westminster  Council  .\nd  thh 

DHAKING  CKU.S.S,    \\  bST   Ji.M)    A   ClTY  JSleuiiuc'ity  Co.,    Ltu.— 

Claim  koh  Damages. 

A.T  the  Lambeth  County  Court,  on  Saturday,  before  Judge 
Hodges  and  a  jury,  Frank  Douglas  Baldock,  ta.xicab  propri- 
tor,  of  Kennington,  brought  an  action  for  damages  against 
the  City  of  Westminster  Borough  Council  and  the  Charing 
Cross,  West  End  &  City  Electricity  Co.,  Ltd.  The  amount 
in  dispute  was  agreed  upon  between  the  parties  at  d648  15s., 
the  question  for  the  jury  to  decide  being  one  of  liabiUty  only. 

Mr.  H.  Brandon  appeared  for  the  plaintiff,  Mr.  Lort 
Williams  for  the  Council,  and  Mr.  Barrington  Ward  for  the 
company. 

Mr.  Brandon  said  that  on  the  night  of  March  20th,  1917, 
one  of  plaintiff's  drivei-s  was  proceeding  with  a  cab  down 
Oockspur  Street,  Westminster,  when  he  collided  with  an  uu- 
lighted  refuge  in  the  road.  This  was  soon  after  eight  o'clock 
at  night.  It  was  a  very  dark  night,  and  was  raining.  At 
first  the  action  was  brought  against  the  Council,  but  as  the 
Council  had  entered  into  a  contract  with  the  company  for  the 
lighting  of  tho  streets,  the  latter  had  been  joined  as 
defendants.  Where  this  refuge  was  .situated  he  should  con- 
sider one  of  the  most  dangerous  spots  in  London.  The  cab, 
which  had  an  officer  inside,  came  out  of  Northumberland 
Avenue,  and  passed  on  the  oH'  side  of  the  lavatory  in  Tra- 
falgar Square.  It  went  into  Cockspur  Street,  where  there 
were  two  refuges.  The  first  had  previously  had  a  light  on 
it,  but  there  was  no  light  on  this  night,  and  the  cab  drove  into 
the  standard.  There  was  negligence  in  not  having  the  refuge 
lighted  either  on  the  pai't  of  the  Council  or  their  servants, 
the  company.  The  Council  admitted  that  they  were  respon- 
sible for  the  maintenance  of  the  standard  and  the  refuge,  but 
were  not  liable  for_  the  lighting  of  the  streets.  If  the  light 
was  out  it  wa.s  their  duty  to  have  put  up  at  oace  a  red  storm 
light.  A  considerable  amount  of  correspondence  had  passed 
between  the  Chief  Commissioner  of  Police  and  the  Home 
Office  and  with  the  Council  with  regard  to  the  lighting  of 
this  particular  district,  showing  that  in  the  opinion  of  <he 
authorities  it  was  too  dark.  On  the  same  night  shortly  before 
this  accident  another  taxi-driver  ran  into  the  same  standard 
with  his  cab.  which  was  damaged  to  the  extent  of  £60.  At 
that  time  there  was  no  light  on  the  refuge.  In  their  defence 
the  company  .stated  that  they  were  going  to  depend  on  in- 
structions given  under  the  Defence  of  the  Realm  Act  that  they 
uiust  keep  the  lights  low.  but  that,  did  not  exonerate  therii 
or  the  Council  from  leaving  unlighted  a  refuge  in  a  dangerous 
thoroughfare.  He  proceeded  to  read  a  long  correspondence 
since  1914  between  the  authorities  at  Whitehall  and  the 
Council  as  to  what  had  taken  place  over  the  lighting  of  this 
area. 

Mr.  \\nmi  objected  to  the  introduction  of  matters  which, 
he  maintained,  did  not  come  within  a  reasonable  period  of 
the  date  of  the  accident. 

Judge  HoDGFs  ruled  that  only  evidence  could  be  admitted 
appertaining  to  any  other  accident  on  that  particular  day. 

Mr.  Brandox  added  that  sfniie  time  after  the  .second  acci- 
dent a  red  .storm  light  was  placed  on  the  standard. 

Evidence  having  been  given,  plaintiff's  case  w-as  closed. 

Mr.  Ward  maintained  that  there  was  no  evidence  of  negli- 
gence on  the  part  of  the  company.  It  was  a  fact  that  the 
elex- trie  lamp  at  this  place,  which  was  ordinarily  lighted,  was 
out  of  lighting.  Under  the  powers  confeiTed  upon  the  Home 
QQice  under  the  Defence  of  the  Realm  Act,  they  had  had 
to  reduce  their  lighting,  and  it  was  a  criminal  offence  to 
contravene  the  orders  issued  from  time  to  time.  Plaintiff 
found  that  one  lamp  was  out  in  a  time  of  great  national 
urgency,  but  that  was  not  evidence  of  negligence. 

Leonard  James  Beit,  assistant  surveyor  to  the  Westminstei- 
Oity  Council,  said  he  had  the  sujiervision  of  tiie  lighting  of 
the  citv  in  his  charge  under  the  Defence  of  the  Realm  Act 
irom  Sept.-iidicr.  1914,  up  to  the  prc^^ent  time  he  )iad  been 
in  constant  communicntion  with  the  War  Office  and  the  Hnnip 
Secretary  with  recriird  t.n  the  street  lightinc.  and  he  had  re- 
ceived various  in.striHtions.  At  one  time  the  hphting  varied 
in  different  parts,  but  now  it  was  uniform,  this  arran-re- 
ment  being  adopted  in   .Tanuarv,  1917.  after  a  conference  at 


the  War  Office.  It  was  then  decided  that  certain  lamps 
should  remain  out  of  lighting  altogether.  They  were  experi- 
menting for  a  long  time,  and  whenever  the  hghts  in  West- 
minster had  been  varied  this  was  carried  out  according  t(j 
the  instructions  of  the  Government  authorities.  When  they 
learnt  that  a  lamp  had  gone  out,'  the  lighting  company  was 
notified,  and  they  sent  their  men  to  put  up  a  red  storm  lamp. 
There  was  a  general  an'angemeut  between  the  Council  and 
the  company  that  the  latter  should  do  this.  The  usual  pro- 
cedure was  that  when  a  light  went  out  the  police  called  the 
attention  of  the  company  to  it. 

Wilfred  B.  'Thorpe,  distributing  engineer  to  the  company, 
said  in  September,  1914,  after  consultation  with  the  Hom^ 
Office,  the  War  Office  and  the  Police,  they  had  to  vary  the 
lighting,  the  instructions  to  his  company  coming  direct  from 
the  Council.  He  had  had  complaints  about  these  lamps  in 
Cockspur  Street  that  they  were  giving  too  much  Light,  and 
they  had  to  reduce  it.  They  had  to  put  metal  shields  on  the 
lamps,  besides  painting  them  outside.  The  shields  shut  off 
the  ventilation.  In  order  to  keep  the  lamps  in  order  at  night 
they  were  hghted  between  twelve  and  one  o'clock  in  the  day- 
time to  see  they  were  all  right.  They  were  again  switched 
on  at  night,  and  an  hour  later  the  standard  man  passed  up 
and  down  the  streets  on  a  bicycle  to  see  if  any  light  was 
out  or  Imniing  badly.  They  kept  a  night  staff'  to  attend  to 
an\'  defect  that  might  be  reported,  and  men  were  sent  out 
to  attend  to  any  lamp  that  had  gone  out.  The  first  time  he 
was  told  that  this  particular  lamp  in  Cockspur  Street  had 
gone  out  was  at  11.30  at  night,  when  it  was  reported  to  them 
by  the  police.  By  an  aiTangement  between  the  company 
and  the  Council  carbons  that  wore  away  and  had  to  be  auto- 
matically renew"ed  were  attended  to  by  the  company.  They 
had  to  keep  the  carbons  at  a  "V  "-sha{»d  position,  and  in 
normal  times  the  actual  pressure  kept  them  in  place,  but 
they  had  to  reduce  the  pres.sure,  and  the  results  were  very 
unsatisfactory.  The  lamps  were  never  designed  for  the  lower 
pressure.  They  could  not  expect  thg.  lamps  to  bum  steadily. 
He  could  not  explain  why  this  lamp  went  out  at  the  time 
of  the  first  accident  and  was  re-lit  later,  as  was  stated  by 
the  constable,  but  a.  lamp  might  go  out  through  the  reduced 
pressure  and  re-light  later.  They  could  not  have  avoided 
or  foreseen  this  lamp  going  out. 

Mr.  Brandon  :  Can  you  prevent  the  lights  going  out  on 
low  pressure? 

Witness  :  I  cannot  prevent  any  lamp  going  out. 

Mr.    W.    fl.    Kingston,    your    chief  engineer,    has   written 
stating  that   if    the   current  is  reduced    the  burning  of    the 
lamp  is  eiTatic.     Do  you  agree   with   that? — Yes,    up   to   a 
.  certain   point. 

He  added  that  he  received  a  report  at  11. .30  that  this  lamp 
in  Cockspur  Street'  required  attention  and  "  danger,"  in  con- 
sequence of  which  a  red  light  was  put  up. 

.Judge  Hodges,  in  his  summing-up  to  the  jury,  said  they 
should  take  into  consideration  the  present  condition  of  affairs, 
and  that  the  countiy  was  at  war.  By  consent  the  following 
questions  were  submitted  to  the  jury,  their  replies  being 
annexed : — 


O.  : 

Was    the  accident  due  to  an   inevitable  accident    caused   by  the   diminu- 

t.pn  o 

street  lighting  ?— A.  ;    "V  fs. 

■v.: 

If  it  was  not  an  inevitable  accident,  was  it  due  to  any  negligent  action 

part  of  the  Council? — A.;    "Yes. 

O.  : 

If  so,  what  was  the   negligence  of  the  defendants?— A.  :  Their  omission 

ntain   a  light  on   the  refuge. 

O.  : 

Was    the   accident    contributed    to    by    the    plaintiff    by    his  own    neghg- 

ence'- 

-A.  :    No. 

O.: 

Was    the    lamp    in    question    on    the    refuge    alight   at   the   time   of   the 

ncnidp 

nt?-A.:    No. 

O.: 

If   not,    what    caused    it    to    go    out?— A.  :    In    our    opinion   there   is   no 

conclu 

sive    evidence   as    to    the  cause. 

His  Honour  reserved  judgment  until  a  point  of  law,  which 
is  to  lie  raised  by  Mr.  Lort  Wilhams,  on  behalf  of  the 
Council,  has  been  argued  before  him. 


Kensington  &  Knightsbridge  Electric  Lighting  Co.,  Ltd., 

('.  Notting  Hill  Electric  Lighting  Co.,  Ltd. — Judgment. 
In  the  King's  Bench  Division  on  Friday  last,  January  18th, 
Mr.  Justice  McCardie  gave  a  judgment  of  great  intere-st 
bearing  on  the  Electric  Lighting  Acts,  188'2-1909.  and  the 
powers  of  authorities  under  Provisional  Orders,  in  the  case  of 
the  Kensington  &  Knightsbridge  Electric  l^ighting  Co.  v.  the 
Nottiiig  Hill  Electric  Lighting  Co.  This  ca.se,  w^hich  came 
before  the  Court  in  the  form  of  a  special  case,  was  argued 
before  his  Lordship  recently,  as  already  reported.  The  fol- 
lowing is  an  abstract  of  Mr.  Ju,sticp  McCardie's  judgment  :=— 
The  points  at  issue  between  these  companies  arise  upon  an 
award  stated  in  the  foi-m  of  a  special  case  by  Mr.  James 
Swinburne.  In  this  Judgment  I  shall  refer  to  the  Kensington 
Co.  as  the  plaintiff's  and  tt)  the  Notting  Hill  Co.  as  the  defend- 
dants.  The  primary  question  in  the  case  is  the  construction 
of  a  short  clause  in  a  written  agi"eement  between  the  parties 
dated  October. 2,5th.  1900.  That  clause  (so  far  as  relevant) 
is  as  follows  :  "  So  long  as  any  of  the  stock  " — i.e.,  certain 
debenture  stock — "  shall  be  outstanding,  eaci  of  the  two 
companies  shall  from  time  to  time  take  from  the  joint  station 
all  such  electrical  energy  as  such  company  (having  regard 
to  its  other  .sourrrs  of  .supply)  may  require  for  the  purposes 
of  its  business  in  ;!■  cordance  with  the  proMsions  of  the  prin 
cipal  agreement." 

Each  of  the  two  companies  w^as  duly  registered  under  the' 
Compaflies'  Act  in  or  about  1888.    The  memorandum  of  each 
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company  gives  broad  and  comprehensive  trading  powers. 
Each  company  became  possessed  of  the  usual  statutory  powers 
of  supply.  Time  went  on.  It  became  apparent  that,  in 
order  to  meet  the  ever-increasing  demand  in  both  areas  for 
electrical  energy,  it  would  be  convenient  to  the  companies  if 
an  additional  source  of  supply  could  be  provided.  Accord- 
ingly, the  plaiutilTs  and  defendants  entered  into  an  agreement 
dated  July  l'2th,  1S99,  called  the  principal  agreement,  that 
both  compani<'S  should  join  in  promoting  a  Bill  in  Parlia- 
ment for  enabling  the  two  companies  to  establish  a  generating 
station  outside  .lie  statutory  area  of  supply  of  both  com- 
panies. 

On  July  VMh.  I.S99,  an  Act  was  pa.s.sed  in  order  to  give 
effect  to  the  contract.  The  recitals  of  the  Act  appear  to  con- 
template that  the  supply  from  the_  joint  station  shall  lie 
given  only  to  the  resi>ective  statutory  areas  .of  supply  of  the 
two  companies,  and  Section  5  of  the  -Act  provides  (in  essence) 
that  the  two  companies  "'  may  respectively  distribute  the 
energy  in  such  proportions  and  manner  as  the  two  com- 
panies may  from  time  to  time  determine  for  the  purpose  of 
sui)ply  within  their  respective  areas  of  supply,  as  for  the 
time  being  authorised,  or  for  giving  effect  to  any  agreement 
made  under  the  provisions  of  this  Act." 

Shortly  after  the  passing  of  the  above  Act  the  companies 
entered  into  a  further  agreement  joLotly  with  the  trustees  of 
certain  debenture  stock  through  the  issue  of  which  the  new 
undertaking  was  to  be  financed.  The  agreement  is  dated 
October  '25th,  1900  Clause  3  of  such  agreement  has  already 
been  set  out  in  this  judgment,  The  joint  station  was  duly 
erected  at  Wood  Green. 

By  their  Provisional  Order  of  1889,  the  defendants  were 
expressly  piohibited  from  supplying  energy  or  laying  down 
any  electric  line.s  or  works  beyond  their  area  of  supply  other- 
wise than  under  the  authority  of  Parliament,  or  under  a 
licence  granted  by  the  Board  of  Trade.  Adjacent  to,  but,  in 
fact,  outside,  the  area,  of  supjily  of  the  Notting  Hill  Co.  (the 
defendants)  is  a  district  called  Konsal  Town.  To  consumers 
within  that  district  the  defendants  supplied  energy  in  the 
year  1909.  They  bona-jidc.  but  erroneously,  believed  that 
such  consumers  were  actually  within  their  statutory  supply 
area.  But  they  did  not  procure  such  energy  either  from  the 
joint  station  or  their  own  generating  sources.  They  obtained 
it  from  a  whcillv  separate  source,  nnd  supplied  it  at  a  profit 
to  the  Kensal  Town  consmners.  The  plaintiffs  contend  that 
a  breach  of  contract  was  thereby  comnrittod  by  the  defend- 
ants. The  arbitrator  has  held  that  the  contention  is  well 
founded,  and  in  i-espect  of  such  breach  be  has  awarded  £189 
damages. 

The  defendants,  however,  submit  that  their  above-named 
acts  do  not  constitute  a.  breach  of  Clause  8  of  the  agreement 
of  1900.  _    •       _ 

.\nother  and  still  more  irriportwnt  point  arises  upon  the 
special  case.  On  November  25tb.  1909.  the  Electric  Lighting 
.\ct.  1909,  was  passed.  By  Section  6  of  that  Act  the  Board 
of  Ti'ade  was  enipowpred  to  grant  licences  whereby  an  under- 
taker could  supply  electricity  to  consumers  outside  his  actml 
statutory  area  of  supply.  The  licence  may  embody  such 
powers  and  duties  as  are  deemed  appropriate  by  the  Board 
of  Trade.  It  is.  I  think,  reaaonably  clear  that  the  effect  of 
a  licence  is  not  to  extend  an  undertaker's  statutory  area  of 
supply.-  It  will  opei-ste  only  as  a  valid  authority  to  supply 
electricity  (in  Bpeci;iJlv  permitted  ca^es)  to  consumers  outside 
the  statutory  area-  The  actual  statutory  area  with  its  special 
features  of  rights  j>nd  duties  remains  untouched.  Licences 
granted  hv  fbe  Board  of  Trade  under  Section  6  of  the  Elec- 
tric LigbtiniT  Act  of  1909  are  commonly  and  conveniently 
known  as  "  fringe  orders." 

In  respect  of  the  above-mentioned  snoply  to  Kensal  Town 
''orsuiTie,rp  in  1909.  no  fringe  order  had  been  cfrant«d.  The 
defendants,  therefor'^,  were  acting  ultra  viret  in  giving  the 
supplvf  But  in  the  years  subsequent  to  1909  "  fringe  orders  " 
M'ere  duly  gi'anted  by  the  Board  of  Trade,  whereby  the  defen- 
dants were  authorised  to  supply  eleajtricity  to  various  con- 
sumers in  the  Kensal  Town  district.  Thereupon  they  sup- 
plied electric  energy  to  such  consumerK.  But  thev  did  not 
obtain  it  from  the  joint  station,  nor  did  they  obtain  it  from 
their  own  generating  eources.  They  procured  it  from  a 
wholly  separate  source,  and  supplied  it  (at  a  profit)  to  such 
ron.sumers.  The  plaintiffs  contend  that  a  further  breach  of 
contract  was  therebv  committed  by  the  defendants.  The  - 
arbitrator  has  held  that  such  cont.ention  is  correct,  and  in 
resnect  of  such  breach  he  has  awarded  .£1.661   as  damages. 

The  defendants  again  submit  that  such  last-named  acts 
do  not  infrince  Clause  3  of  the  agreement  of  1900. 

The  determination  of  such  matters  primarily  deiiends  nnon 
the  true  construction  of  Clause  8  of  the  agreement  of  1900. 
The  clause  is  difiScult  to  construe.  The  word  "  require  "  is 
often  of  doubtful  7neaning.  Its  significance  must  depend  on 
the  context  and  on   the  special  circumstances  of  the  case. 

In  the  light  of  the  .4ct  of  1S99.  which  authorised  the  erec- 
tion of  the  joint  station,  and  of  the  feneral  nrovisions  of  the 
nrincipal  agreement  of  July  12th.  1899.  I  think  that  the  dp- 
fendanffs  in  the  present  case  were,  prima  focie.  bound  to  take 
f''om  the  joint  station  all  the  electricitv  in  fact  needed  ^or 
'heir  business  bayond  the  amount  which  they  genei'ated  at 
thfir  own  sources  of  supply. 

Mr.  Tomlin  contended  that  the  word  "business"  meant 
'm  the  cir^-umstancps  of  the  ca.se)  the  supply  of  electricity  to 
thf  defipnd  statutory  nrea  of  the  defendants.  Mr.  Knox  sulv 
mitted   that   the  word   "  business "    was  not  so  limited,   but 


that  the  sujjply  of  energy  under  the  above-mentioned  "fringe 
orders,"  and  also  the  supply  (though  ultra  vires)  by  the  de- 
fendants to  Kensal  Town  m  1909  clearly  constituted  part  of 
the  business  of  the  defendants. 

In  an  ordmary  case  the  phrase  "Business  of  a  company  " 
would  indicate  the  totality  of  the  oi^erations  carried  on  by 
the  company  for  the  pi'otits  of  its  shareholders.  But  the 
word  "  undertaking  "  is  more  appropriate  to  the  services 
rendered'  under  statutory  authoriiy  to  a  .specified  area  in 
respect  of  gas,  water,  electricity,  or  the  like.  In  the  present 
case  it  is,  i  think,  clear  that  the  word  "business"  cannot 
bear  the  usual  meanmg  indicated  above.  As  already  stated, 
the  Notting  HUl  -Go.  pos,sesses  a  Memorandum  of  Association 
with  wide  powers.  Ine  company  may  use  electricity  in  any 
liart  of  this  country,  or  even  ouLside  the  L  iiited  Kingdom. 
it  may  trade  freely  in  any  place.  It  would  also  be  within 
the  powers  of  their  memorandum  for  the  defendants  to  secure 
a  Provisional  Order  for  the  supply  of  electricity  to  York,  or 
Exeter,  or  Chester.  I  deem  it  clear,  therefore,  that  Clause  3 
cannot  mean  that  the  defendants  are  bound  to  take  from  the 
joint  station  all  the  electricity  needed  for  all  the  operations 
which  may  be  lawfully  undertaken  by  the  defendant  com- 
pany as  a  trading  corporation  in  any  jiart  of  this  countiy  or 
abroad.  It  is  therefore  necessary  to  cut  down  the  prima  Jacie 
meaning  of  the  word  "business."  What  limit,  then,  is  to 
be  placed  on  the  meaning  of  the  word';* 

Mr.  Knox  submitted  that  the  word  "  business  "  in  Clause 
3   should   be  taken   as  meaning   the   supply  of   electiicity  in 
their  defined  statutory  area,  by  the  defendant  coini)any,  plus 
the  incidental  supply  by  the  defendants  under  fiinge  orders 
wtdch  might  be  granted  from"  time  to  time  by  the  Board  of 
Trade  in  view  of   the  convenient  propmquity   of  fringe  con- 
sumers  to  the  area  of  supply,  and  plus  also  the  Supply  to  i 
adjacent  consumers,  even  though  no  fringe  orders  had  been 
granted.    But  the  defendants  contend  that  such  meaning  can-  j 
not  be  yielded  to  such  word  in  view  of  the  relevant  statutory  ; 
provision  in  the  earlier  agreement  and  the  circumstances 'of 
the  case,  and  that  I  must,  therefore,   limit   the  meaning   to  i 
the  supply   of   electricity   to  the   defendants'    statutory  area. 
I'pon  tlie  whole,  though  with  much  doubt,  and  not  without  ■ 
regret,  I  feel  that  I  must  accede  to  this  contention  of   the 
defendants. 

The  agreement  cannot  be  constmed  apa-rt  from  the  General  \ 
.-Vet  of  1899,  from  which  alone  its  efficacy  is  derived.     Both  '■ 
the    agreement   of  1899    and   that  of   1900  depend   for    their 
juristic  vitality   upon   the  Statute.     Nor  can  the  agreement 
of  1900  be  con.strued  apart  from  the  provisions  of  the  earhec 
agreement  of  1899.     The   two  agreements   are  not  ordinary 
commercial  documents.     They  are  special  contracts  made  for 
a  special  purpose  under  the  authority  of  a  pai'ticular  Act  of 
Parliament.     The  apparent  generality  of  words  in  .such  agree- 
ments  must   be   limited  by    the  circumstances  of    the    case. 
The  question  of  ultra  vires  arises  in  this  case.    It  is  a  sound , 
rule  of  law  that  a  document  should  receive  so  far  as  possible 
such  an  inteipretation  as  wiU  confine  the  scope  of  the  bargain 
to  acts  which'  may  lawfully  be  done 

St.a'tmg  his  reasons  for  upholding  the  contention  of  the 
defendants  as  .slated  by  Mr.  Tomlin,  his  Lordship  said  :  The 
agreements  cannot  go  "beyond  that  which  is  permitted  by  the 
enabling  Statute.  Now,  if  the  Joint  Act  of  1899  be  looked 
at  it  will  be  seen  that  the  I'ecitals  deal  in  the  clearest  manner 
with  the  siiecific  areas  of  the  supply  of  the  two  companies, 
and  Avith  such  areas  only. 

I  am  satisfied  that  Section  8  imposes  a  clear  restriction 
"  on  the  distribution  of  energy  generated  at  the  joint  sta- 
tion." It  cannot  be  distributed  save  within  the  respective 
statutory  areas  of  supply.  But  the  defendants'  ai-ea  of  supply 
was  precisely  defined  by  their  Provisional  Order  of  1899.  I 
have  already  pointed  out  that  a  fringe  order  under  Section  6 
of  the  Electric  Lighting  Act,  1909,  does  not  enlarge  the 
statutory  ajea  of  supply.  It  gives  a  particular  and  limited 
privilege  in  another  area.  It  does  no  'more.  The  actual 
wording  of  the  fringe  orders  in  this  case  supports  the  view 
I  have  just  expressed.  To  my  mind,  they  do  not  impliedly 
enlarge  the  area  refeiTed  to  in  Section  5  of  the  Joint  Act  of 
1899.  S  therefore  think  that  the  defendants  were  not  en- 
titled to  employ  any  part  of  the  joint  station  energy  for  the 
purpose  of  supplying  those  who  were  consumers  under  fringe 
orders.  It  follows  that  any  agreements  between  parties  that 
energy  should  be  so  employed  would  be  contrary  to  the 
.Joint  Act  of  1899,  and  therefore  void.  .\n  agreement  to  do  an 
ultra  vires  act  is  wholly  unenforceable. 

I  hold  that  the  true  meaning  of  the  word  "business"  is 
the  supply  of  electricity  within  the  statutory  area.  Even  if 
the  word  "  business  "  were  to  be  taken  as  including  a  supply 
bv  the  defendants  to  external  consumers  mider  the  sanction 
of  a  fringe  order,  I  should  .still  feel  disabled  from  awarding 
damages  to  the  plaintiff's  against  the  defendants  for  not 
taking  the  energy  from  the  joint  station.  For  they  were  not, 
in  my  view,  entitted  to  take  it,  and  I  could  not  give  damages 
for  the  non-performance  of  an  act  which  was  beyond  the 
powers  they  possessed.  It  follows  that  the  award  is  erroneous 
in  respect  to  the  item  of  i'1.661. 

.\s  to  Head  (B).  i.e..  the  supply  by  the  defendants  to  ex- 
ternal consumers  in  Kensal  Town  in  1909,  it  resnlts,  in  n^ 
opinion,  that  this  part  of  the  award,  i.e..  for  f  189  damages, 
is  also  erroneous,  subject  to  the  subordinate  point  hereafter 
mentioned.  Such  .supply  was  not  a  part  of  the  business  of 
the  defendants  within-  the  meaning  of  Clause  3.  Not  only 
would  a   supply   from  the   joint  station   for  such   consumers 
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have  been  beyond  the  powers  and  right.s  given  by  the  Joint 
Act  of  1899,  but  the  .supply  \vas,  in  fact,  in  direct  contraven- 
tion of  Clause  6  of  the  defendants'  Provisional  Order  of 
1889. 

Two  other  points  arise,  on  the  award.  The  first  point 
arises  as  follow.s  : — One  of  the  consumers  in  Kensal  Town  was 
a  Roman  Catholic  School.  It  was  outside  the  defendants' 
statutory  area  of  supply.  But  the  school  was  adjacent  to  a. 
church,  and  connected  therewith.  The  church  was  within 
the  defendants'  area.  The  defendants  conducted  their  sup- 
ply to  the  school.  They  did  not  directly  carry  it  themselves 
to  the  church.  But  the  school  had  connected  their  fittings 
to  the  church,  and  thereby  gave  it  a.  supply  of  electricity. 
Thus  a  building  inside  the  defendants'  area  got  a  supply 
through  a  delivery  of  electricity  by  the  defendants  to  a  build- 
ing outside  the  area.  The  energy  supplied,  by  the  defendants 
to  the  school  was  not  obtained  by  the  defendants  from  the 
joint  station,  but  from  third  persons.  Such  electricity  could, 
and  ought  to,  have  been  taken,  I  think,  from  the  joint  sta- 
tion. I  see  no  reason  for  holfliug  the  defendants  free  from 
liability  in  respect  of  the  electricity  employed  in  the  Ronian 
Catholic  Church.  To  so  hold  would  offer  the  defendants  a 
simple  method  of  diminishing  their  obligation  under  the  agree- 
ments of  1899  and  19(X). 

I  cannot  end  this  judgment  without  ix)inting  out  that  the 
award  now  before  me.  which  is  stated  in  the  form  of  a 
special  ca.se,  does  not  contain  any  finding  of  fact  save  in  one 
or  two  circumstances  mentioned  in  paragraph  4  thereof.  Mr. 
Swdnbunie  is  a  most  distinguished  expert,  and  not  a  lawyer. 
But  I  feel  that  it  is-  moist  desirable,  and  indeed  e-ssential, 
that  every  special  case,  whether  stated  by  a  lawyer  or  a 
layman,  should  contain  a  statement  of  evei-y  relevant  fact 
as' found  by  the  arbitrator.  In  all  future  special  cases  I  tnist 
that  the  facts  will  be  stated  with  clearness  and  fullness,  and 
that  the  relevant  docun^nts  will  be  sjjecified  in  such  case. 

With  regard  to  the  co.sts  of  this  special  case,  the  defendants 
have  .succeeded  to  a  lai'ge  extent.  But  they  have  failed  on 
some  heads  of  the  award,  and  several  of  their  unsuccessful 
contentions  occupied  a  substantial  measure  of  time.  Hence. 
I  think  that  their  costs  should  b^  taxed,  and  that  they  should 
receive  two-thirds  only  of  the  total  costs  allowed. 

With  regard  to  the  costs  before  the  arbitrator,  it  suffices 
to  say  that  he  has  dealt  with  them  in  the  award  with  the 
exception  of  the  small  point  arising  (and  already  mentioned 
in  this  judgment),  as  to  the  supply  to  the  church. 


Clones  Electric  Light  &  Power  Co.  v.  Commissioners 
OF  Valuation. 

In  the  C-ourt  of  Appeal,  Dublin,  on  17th  inst.,  before  Tjord 
Justice  Ronan  and  Lord  Justice  Molony,  an_appeal  was  heard 
in  which  the  Commissioners  of  Valuation  "appealed  from  a 
decision  of  King's  Bench  Division  on  a  case  stated  by  County 
Court  Judge  Johnston.  The  Clones  Co.  had  appealed  against 
an  assessment  of  ±'1CI0  upon  the  company's  lighting  and  power 
equipment  as  being  excessive,  and  the  judge  had  icduced  't 
to  £75.  apportioning  i'-25  to  the  buddings.  &c..  and  MO  to 
the  mains,  poles,  and  easements.  In  the  King's  Bench  the 
parties  agreed  to  the  value  being  asei^rtained  by  reference  tn 
profits.  The  Court,  without  exiires.sing  any  opinion  as  to  the 
propriety  or  applicability  of  such  principle,  affirmed  the  judg- 
ment of  the  County  Court  Judge,  with  costii  against  the 
Commis-sioners.  In  his  judgment  Mr.  Justice  Gibson  had  ex 
pressed  disapproval  of  the  valuation  adopted  by  the  pai-ties, 
on  which  the  County  Court  Judge  had  been  asked  to 
decide.  The  Cc:\irt  aliinned  the  decision  of  the  King's  Bench 
Division,  and  disniissed  the  appeal  with  costs.  They  stated, 
however,  that  tbey  wei-e  not  to  be  taken  as  expressing  any 
opinion  on  the  question  in  Mr.  Justice  Gibson's  judgment 
as  to  whether  the  methixl  of  valuation  adopted  was  a  cor- 
rect method  o;-  not. 


CORRESPONDENCE. 

Letters  received  by  »/»■  after  5  P.M.  ON  Tuesday  cnniiof  appear  vntil 
the  followinq  iveek.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unle.i.s  we  have  the  winter's  9uime  and  addre.ss  in  our  possession. 

Wages  in  Central-Station  Service. 

When  I  came  to  "Situations  Vacant''  in  this  week's  Rs;viE\v.  I 
had  to  look  twice  dt  the  date  to  make  sure  it  was  January  18th, 
191S,  and  not  January  ISth,  11113,  printed  at  the  top  of  the  pa^e. 

We  have  thus  : — 

Walthamstow. — Switchboard  Attendant  wanted ;  -wag-es  .")Gs.  3d. 
for  .50-hour  week,  rising  to  ()2s.,  ineludinij  war  bonus. 

Assuming  lion  us  to  be  the  20s.  +  12J  per  cent.,  this  is  equivalent 
to  a  pre-October.  1917,  rate  of  308.  per  week. 

Rochdale. — Meter  Tester  ;  commencing  salary  &2  5s.  per  week, 
inclndinij  bonus. 

Assuming  as  above,  this  equals  a  pre-October  rate  of  £  1  per  week. 

WARRlNOTf)N.— Junior  Shift  Engineer :  salary  £2  1.5s.  per 
week  (including  war  bonus  of  lOs.  per  week). 

Erith. — Shift  Engineer;  salary  £130  +  15  iier  cent,  tonus — 
i.e.,  73.  6d.  per  week. 

TuNBRiDGE  Wells.— Shift  Engineer;  iruges  358. per  week  -F  os, 
per  week  bonus, 


With  regard  to  the  last  three  ipstances,  the  Askwith  award  is 
not  being  complied  with.     Why  ? 

With  particular  regard  to  the  last  example,  further  on  we 
see —  --^ 

TuNBRiDGB  Wells.— Wanted,  Engine  Driver;  wages  3.5s.  per 
week  +  bonus  (amount  not  mentioned). 

Will  it  be  more  than  5s. .' 

Compare  with  wages  for  shift  engineer  at  the  same  station  I 

There  are  others  ! 

In  conclusion,  a  labourer;at  7Jd.  per  hour,  working  54  hours  per 
week  and  receiving  20s.  bonus  -|-  12i  per  cent.,  earns  *:157  4s.  3d 
per  annum — a  little  over  £3  per  week  I 

En  Avant. 

The  12^  per  Cent.  Bonus. 

A  state  of  doubt  seems  to  prevail  in  regard  to  the  application  of 
Sir  G.  Askwith's  decision. 

A  consideration  of  its  origin, however,  lends  a  principle  of  guid- 
ance. The  decision  was  given  primarily  under  the  Munitions  of 
War  Act,  191G,  this  Act  covering  all  electric  supply  undertakings 
which  are  certified  by  the  M.  of  M, 

The  award  specifies  no  restrictions  qua  locality,  so  is  to  be  con- 
strued as  universal  throughout  the  country,  in  so  far  as  the  above 
undertakings  are  concerned. 

This  consideration  of  the  case,  of  course,  excludes  undertakings 
not  certified  by  the  M.  of  M.,  and  not  parties  to  ai^  agreement. 
T.  W.  Cole, 
Secretary,  Prorincial  Electric  Supply  Committee 
of  the  United  ly'ingdum. 

Moorgate  Court,  E.G.,  January  •22nd,  1918. 

[A  circular  communication  to  the  members  of  the  I.M.E.A.  on 
this  subject  is  reported  elsewhere  in  this  issue.  Other  letters, 
received  too  late  for  inclusion,  have  been  held  over. — Ed.}.  Elec. 
Rev.]  

Prof.  Wallier's  Battery  Rule. 

Having  heard  that  the  rest  of  us  will  think  to-morrow  what 
Manchester  thinks  to-day,  your  readers  may  be  interested  in  the 
new  battery  rule  by  Prof.  Miles  Walker,  of  the  Manchester  School 
of  Technology.  Some  of  them,  indeed,  may  find  the  matter  a  very 
important  one  :  for  this  rule  is  founded  on  a  misunderstanding, 
and  Manchester  students  will  certainly  lose  marks  if  they  use  it  at 
examinations  outside  their  own  school. 

I  wrote  to  the  school  in  October  last,  pointing  out  that  they 
were  wrong  in  thinking  the  old  rule  could  be  otherwise  stated  in 
this  way  :  "  Make  ji  ij  as  nearly  as  possible  equal  to  rs"  ;  where 
//  is  the  number  of  rows  in  parallel,  .^^  the  number  of  cells  in  series 
in  each  row.  r  the  resistance  of  each  cell,  and  ij  the  external  resist- 
ance. They  had  argued  that  this  "  is,  of  course,  equivalent  to  the 
rule — Make  »/  as  nearly  as  possible  equal  to  rsjp  "  ;  and  they  quite 
rightly  rei^jirked  that  this  latter  is  identical  with  Prof.  Perry's 
rule — ■'  Arrange  the  battery  so  that  its  internal  resistance  shall  be 
as  neai-ly  as  possible  equal  to  the  external  resistance  "  ("  Calculus 
for  Engineers.''  page  52).  But  I  drew  attention  to  the  fallacy  in 
the  first  part  of  this  argument,  and  clinched  the  matter  by  taking 
the  simple  example  of  26  1-ohm  cells  and  an  external  resistance 
of  3  ohms  -.  here  the  first  rule  tells  us  to  make  .v-  =  2,  while  the 
second  tells  us  to  make  .■.-  =  13,  which  more  than  doubles  the 
current. 

It  was  then  suggested  that  I  had  overlooked  the  possibility  of 

arranging  six  of  the  cells  in  this  way  0  0  0  0  _  to  suit  an  ex- 

tei-nal  resistance  of  4^  ohms,  and  so  on  in  other  cases.  But  I 
pointed  out  that  these  u-regular  and  inconvenient  groups  are  cleai-ly 
excluded  by  Prof.  Perry's  assumption  that  the  biittery  resistance  is 
/■  sj/i  :  for  this  expression  does  not  represent  the  battery  resistance 
unless  y/  is  an  integer  ;  and  it  will  be  seen  that  the  same  assump- 
tion is  actually  made  in  the  above-quoted  argument  that  I  had 
received  from  Manchester. 

I  also .  showed  that  the  proposed  modification  of  the  usual  rule 
will  sometimes  /irercut  the  student  from  getting  the  greatest 
current.  Taking,  for  example,  the  above  c;ise  in  which  the  internal 
and  external  resistances  are  each  equal  to  4i  ohms,  we  find  that 
the  ciu'rent  is  5  <'/9  =  0'555  e  (where  e  is  the  electromotive  force  of 
each  cell)  :  but  the  old  rule  tells  us  to  put  the  cells  all  in  series, 
which  gives  us  the  greater  current  of  tic/loi  =  0'571  <-.  However, 
as  I  have  elsewhere  demonstrated  {Mechanical  World,  dated  April 
20th,  1917),  Prof.  Perry  ought  to  have  said,  ''  Make  //  //  as  near  as 
possible  to  r  s  "  ;  this  very  short  and  convenient  rule  will  infallibly 
indicate  the  battery  (of  the  usual  regular  form)  that  gives  the 
greatest  current :  but  we  sometimes  get  only  a  small  fraction  of 
this  current  if  we  use  Prof.  Perry's  rule. 

Insteail  of  getting  a  frank  admission  that  the  Manchester 
teaching  has  been  wrong,  I  ami  told  that  "'  this  discussion  must 
now  close  until  after  the  conclusion  of  the  war."  But  the  war  may 
la-st  a  long  time  yet.  largely  because  our  professors  have  been  so  far 
behind  those  of  Gemiaiiy  ;  and  I  therefore  hope  you  will  now  find 
space  for  this  letter, 

W.  F.  Dunton. 
Xewcastle-on-Tyiie,  .louuaiy  21.v/,  191.'*. 


Illuminating  Engineering. 

My  previous  letter  scarcely  conveyed,  I  am  afrai<l.  the, true  cause 
for  my  criticism  on  Mr.  Trotter's  exceedingly  interesting  address  to 
the  Illuminating  Eujjineeriug  Society. 

It  related  only  to  his  expression,  "  The  eye  only  is  the  judge,'' 
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which  to  my  mind  is  an  unfortunate  phrase,  althong:h  a  popularly 
accepted  one  in  relation  to  illumination  results.  It  requires,  how- 
eTer.  for  the  majority  of  the  public  an  analysis  or  extension  of 
thought  which  is  seldom  attached  to  it.  and"  therefore,  misleads 
them  mto  for^etfulness  of  the  fact  that  in  reality  the  mind,  and 
not  the  eye,  passes  judjfment,  for  the  latter  is  merely  a  "  servant " 
to  carry  impressions  to  the  brain,  the  quality  or  refinement  of 
which  and  their  consequent  approval  by  the  "mind  is  determined 
solely  by  the  degree  to  which  it  (the  mind)  has  been  trained  on  the 
subject. 

A  hifrh  standard  of  illumination  is  assuredly  not  readily  appre- 
ciated by  the  mind  at  the  present  day.  and  speaking  as  a 
commercial  man  who  has  devoted  much  ent^usi.asm  to  the  subject. 
It  IS  scarcely  an  esafrsreration  to  affirm  ihat  the  average  man's 
appreciation  at  first  sight  is  almost  in  inver.se  ratio  to  the  standard 
of  excellence  supplied,  because  the  eye  or  mind  can  but  give 
verdicts  in  proportion  to  the  consciousness  of  its  requirements. 

For  this  reason  did  I  regret  such  an  expression  coming  from  Jlr. 
Trotter,  more  so  from  him  than  from  a  less  eminent  authority, 
because  it  tends  to  confirm  the  popular  error  that  the  mind  can 
capably  express  judgment  without  adequate  tuition,  and  accord- 
ingly, to  the  despair  of  commercial  men,  no  demand  for  a  higher 
standard  of  illumination  would  be  created  by  the  public  than  has 
satisfied  them  for  ages  past. 

We  know,  for  instance,  that  an  installation  with  a  given  foot- 
ca|dle  intensity  and  low  diversity  factor  makes  a  higher  standard 
toT  maintaining  Visual  efl3ciency.  than  one  with  a  higher  average 
foot-candle  intensity  and  bad  diversity  factor. 

I  would  ask,  however,  in  how  many  cases  would  the  former 
standard  be  selected  by  the  public  when  appeal  to  the  eve  were 
made ,'  j-r  . 

In  fact,  not  even  a  mind  educated  on  the  subject  could  rely 
"P™  sepse  of  sight  in  order  to  rate  the  value  of  a  diversity  factor, 
which  IS,  perhaps,  of  primary  importance  in  at  least  industrial 
installations. 

I  further  suggest,  from  practical  experience,  that  it  is  an  error 
to  suppose  that  the  workman  at  a  machine  is  so  satisfactorily 
served  by  a  high  intensity  of  illumination  immediately  at  the 
position  of  work,  as  by  a  lower  intensity  equally  spread  "over  the 
whole  area  upon  which  the  eye  roams.  But  the  sense  of  sight 
would  convey  to  most  minds  a  preference  for  the  former. 

Upon  such  elementary  facts  Mr.  Trotter  will  doubtless  be  in 
agreement  with  me  ;  but  I  believe  that  if,  instead  of  apathetically 
accepting  judgment  from  the  eye  by  the  public,  more  cause  for 
ettect  were  preached  in  simple  language,  commercial  men  would 
readily  appreciate  and  .luickiy  demand  diffusion  and  diversity 
factor  owing  to  their  important  relation  to  output,  kc,  and  thereby 
the  chief  obstacles  to  the  progress  of  the  illuminating  eno-ineerin"- 
movement  would  be  removed. 
„,  ^  Sydney  0.  Cook. 

Ulasgow,  Jamiarji  21.«f,  1918. 


The  Production  of  Ductile  Tungsten. 

I  trust  you  will  forgive  me  for  trespassing  on  vour  space  .  ag-ain 
■  on  the  above  subject,  but  it  seems  to  me  that  tiie  letter  in  jonr 
issue  of  January  11th,  signed  by  Messrs.  Speechly.  Mumford,  and 
Oraig  calls  for  a  reply.  Notwithstanding  the  remarks  of  that  firm 
ot  solicitors,  I  think  my  original  statement  was  substantially 
correct  and  that  it  is  proven  by  the  following  statement  to  the 
ettect  that  the  total  production  of  tungsten  wire  drawn  at  Ruo-by 
as  evidenced  by  the  production  sheets,  was  ,-),835  iiS«  ft  "  This 
amount,  adopting  the  calculation  of  Speechly,  Mumford  &  Craio- 
was  ample  tor  all  the  lamps  made  and  sold  bv  the  B  T  H  Co  The 
amps  imported  from  America  were  small  in  number  (less  than 
1  per  cent,  of  the  B.T.H.  Co.'s  total  sales),  and  they  were  entirelv 
special. 

However,  if  it  will  satisfy  Speechly,  Mumford  .t  Craig  and  the 
amused  lamp  manufacturers,  I  will  correct  my  original  s'tatement 
so  as  to  make  it  read  as  follows  :— '■  The  British  Thomson-Houston 
Co.  were  supplying  their  whole  requirements  of  ductile  tungsten 
tor  lamp  filaments  in  1912  by  manufacture  at  their  Rugby  works 
trom  material  some  of  which  h.id  i»een  partly  treated  in 
America. 

After  all,  it  is  quite  unimjiortant  as  to  whether  the  whole 
requirements  of  the  B.T.H.  Co.  were  made  at  Rugby  in  1912  1913 
or  early  m  1914.  so  far  as  my  original  letter  on  the  i)«;/(/  Tehqrfiph 
report  ot  Mr.  Johnstone's  lecture  was  concerned.  What  was 
material  was  that  the  B.T.H.  Co.  were  manufacturing  ductile 
timgsteu  before  the  outbreak  of  war.  Thev  had  been  manu- 
facturing It  from  tungsten  oxide  for  a  long  time  prior  to  August 
^na,  UH,  and.  bythe  way.  they  started  manufacture  from  tungsten 
ore  mined  within  the  British  Empire,  in  the  beginning  of 
December,  1914.  ^ 

Before  closing  this  letter  and  the  correspondence,  so  far  as  I  am 
concerned.  I  would  like  to  express  my  surprise  that  Speechly. 
Mumtord  .V-  Craig  should  now  use  in  this  way  information  acquired 
trom  confidential  works  records,  copies  of  which  thev  obtained  bv 
process  otlaw  from  the  B.T.H.  Co.  in  the  case  which  thev  mention 
ihese  records  were  secured  in  an  attempt  bv  the  defendants  to 
bolster  up  a  plea,  which  from  their  own  knowledge  they  were 
miable  U)  prove  that  the  B.T.H.  Co.  had  not  been  working  Patent 
^o.  .1  ol3  of  l»Ut,.  to  an  adequate  extent  in  this  country, 
i-yidently  they  could  not  support  the  plea,  for  the  issue  was  never 
tried,  and  although  Mr.  Fraser's  affidavit  may  be  a  public  docu- 
ment, the  production  sheets  never  became  such.  It  may  be  of 
interest  to  state  that  the  defendants  were  directed  to  pay  the  costs 
ot  the  B.l.H.  Co.  on  the  issue. 

The  case  is  still  suhjudice,  and  the  remaining-  issues  deciied  upon 


by  Mr,  Justice  Astbury  and  the  Court  of  Appeal  will  be  reviewed 
by  the  House  of  Lords  at  an  early  date. 

I  need  hardly  comment  on  the  boastful  paragraph  at  the  end  ai 
Messrs,  Speechly,  Mumford  A;  Craig's  letter,  beyond  saying  that  the, 
British  public  may  take  comfort  from  the  fact  that  at  least  two 
eonceriiB  in  this  country  are  each  able  to-supply  the  whole  of  t^j 
demand  for  drawn  tungsten  filaments.  ji 

John  Gray.    ': 

London.  E.C..  .Itiiiiuirij  iind.  1918.  .^ 

. . .  I 


Meters  on  a  Changed  Frequency. 

Many  thanks  to  Mr.  T.  Urmston  tor  his  answer  on  above.  Th& 
type  of  meters  now  in  use  are  induction  meters  of  the  foUowingj 
makes  :—Westinghouse,  Aron,  Siemens.  A.E.G.,  B.T.H.  There  arifi 
about  800  in  circuit,  the  bulk  of  which  are  3-ampere,  installed  itf 
colliers'  houses.  There  are  no  power  circuits  connected.  Are  th&? 
figures  given  by  Mr.  Urmston  actual  tests  taken  with  the  oO-periodi 
meter  on  the  40-period  circuit ,'  1 


Query. 


Cable  Breakdowns.  ; 

The  Review  of  September  7th,  1917.  contained  an  article; 
Smilariy  entitled  to  mine  of  August  24th— namely,  "  'V.B.  Cable ' 
Breakdowns  in  the  Tropics."  1 

Mr.  Beaver  therein,  after  describing  his  investigations,  of  which! 
I  was  not  ignorant  by  the  way.  goes  on  to  state  that  the  incorpora-* 
tion  of  a  small  proportion  of  high-grade  vulcanised  rubber  with  ' 
the  bitumen  affords  "  a  surprising  degree  of  protection  "  against'i 
the  softening  process.  i 

Will  Mr.  Beaver  state  if  cables  made  in  this  way  have  been  tried - 
under  actual  working  conditions  for  any  length  of  time,  and,  if  so,! 
with  what  results  .'  \ 

I  regret  that  such  a  long  time  must  elapse  between  Mr.  Beaver's'' 
article  and  my  letter,  but  my  address  will  furnish  the  reason.  ' 

D.  M.  W.  Hutchison.     \ 

Ku.ala  Lumpur,  F.M.S., 

Xuremher  29t/t,  1917.  i 


BUSINESS  NOTES. 


"Ceag"    Shares    for    Sale.— The    Public   Trustee   isi 

offering  for  sale  2.,i00  preference  shares  of  £1  each,  and  22,300  ^ 
ordinary  shares  of  J- 1  each,  all  fully  paid,  in  the  "  Ceag  "  Electric  ■■ 
Safety  Lamp  Co,,  Ltd.  Tenders  have  to  be  delivered  by  Feb-  " 
ruary  8th.  ; 

Electrical  Manufacturing  in  Australia.— The  Boartf  of  I 

Trade  Jiiiirnal  states  that  a  firm  of  engineers  at   Victoria,  which  'i 
has   for   some  years   specialised    in    the  manufacture  of  pumping  ;^ 
plants,  has  completed  arrangements  to  manufacture  electric  motors 
up  to  50  H.P.,  on  the  A, E.G.  models. 

The  Greaves-Etchells  Furnace. — Although  this  furnace  .' 

was  not  introduced  until   191G.  says  the   S/ieMe/tl  Daily  Telegraph,  ^ 

the  number  of  orders  it  has  secured  in  Great  Britain  stands  second  i 

only    in    the  list   of   makers.     The   iiumerous   plants  installed  in  , 

Sheffield  and  various  parts  of  the  country  are  employed  on  alloy  ' 

steels,   high-speed  steels,   carbon   steels,    and   steel   castings.     The  \ 

Government  of  the  United  States   have  ordered  five  of  them,  of  ' 

large   capacity,    for   their   arsenals   and   dockyards,    whilst   other  i 

orders    have   been    received    from   such    world- famed    concerns  as  ' 

the  Halcomb  Steel    Co..  the   National    Radiator   Co.,   the    Singer  i 

Manufacturing  Co..  Ford  Motor  Co..  the  Stoddart  Union  Steel  Co.,  i 

the   Primes  Chemical  Co,,    and   others.      That  the   furnace  has  a  ^ 

great  future  in  America  is  now  assured.     Three  of  the  same  type  ' 

are  now  on  order  for  armament  works  in  Spain,  and  one  is  being  \ 

supplied  to  New  Zealand,  to  be  employed  in  producing  steel  cast-  ■- 

ings  from  scrap.      The  furnaces  in   Sheffield   have   turned  out    a  \ 

■considerable  tonnage  of  high-speed  steel  of  satisfactory  quality.  ■» 

Book  Notices. — "  Journal  of  the  Institution  of  Electrical 

Engineers."  Vol.  LVI.  No.  270.  January.  1918.  This  issue 
contains  the  following  papers  : — "Gas-FiringBoilers,"  by  Mr.  T.  M. 
Hunter  ;  "  Electrical  Cooking  as  Applied  to  Large  Kitchens,"  by  Mr. 
W.  A.  Gillott ;  "  Electricity  Supply  in  Dublin  and  the  Surrounding 
Districts,"  by  Mr.  W.  Tatlow. 

"The  British  Engineering  Index  and  Buyers'  Manual  for  1918  " 
■Compiled  by  F.  J.  Turquand.  London  :  E.  T.  Heron  &  Co.  Price 
10s.  (id,  net, 

"  Scientific  Papers  of  the  Bureau  of  Standards."  No.  309.  A 
Method  for  Testing  Current  Transformers.  Washington  :  Govern- 
ment Printing  Office.     Price  o  cents. 

Charge  of  Stealing. — Two  men,  who  pleaded  guilty  to 
a  charge  of  having  stolen  from  the  Clyde  Valley  Electric  P"ow# 
station  at  Cambuslang  brass  fittings  to  the  value  of  £100,  were 
sent  to  prison  by  Sheriff  Shennan.  Hamilton,  for  21  days. 

France. — A   new   company   has   lately   lieen  formed   in 

'Paris,  with  a  capital  of  £80,000  .and  the  title  La  Societe  de  Forces 
Motrices  de  la  Garonne,  to  acquire  and  extend  the  carbide  manu- 
facturing business  of  Messrs.  J.  Cnrtier  A;  Co.  and  to  establish 
plant  to  utilise  water  power  in  the  generation  of  electrical  energy. 
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Catalogues  and  Lists. — Enoineerinr  and  Arc  Lamps, 

Ltd.,  Sphere  Works,  St.  Albans, — New  aix-papre  illustrated  list  of  a 
number  of  specially-designed  fittings  suitable  for  use  with  haU- 
i.  watt  lamps.  The  patterns  shown  are  for  works  and  industrial 
lijfhtinff — interior  and  exterior.  Prices,  diniension.s,  code-words, 
and  other  details  are  tabulated. 

Ley's   Malleable   Castings  Co.,  Ltd.,  Derby. — Twelve-page 
booklet  entitled  "  Does  Time  mean  Money  to  You  .'  "  and  contain- 
ing: a  reprint  from  the  Electrical  Review,  of  September  7th.  . 
1917,  of  the  illustrated  description  of  an  "Improved  Method  of 
Time  Checkin^r  "  (TheiLey-AUin  System"). 

"Z"  Electric  Lamp  Manufacturing  Co.,  Ltd.,  .Southfields, 
London,  S.W.  18. — Illustrated  and  priced  leaflet  of  various  types 
of  electric  flash  lamps  ;  also  small  postal  enclosures  relating  to 
various  accessories. 

Liquidations. — McPhail  &  Simpson,  liTD. — Through 
the  expiry  of  the  lease  of  the  works  at  Wakefield  and  the  con- 
sequent disposal  of  the  business  and  most  of  the  plant,  this 
company  is  winding-  up  voluntarily,  with  Mr.  G.  E.  Levie  as 
liquidator.  Meeting;  of  creditors,  January  30th,  at  Finsbury  Pave- 
ment House,  E.G. 

Trade  Announcement, — The  address  of  the  Sheffield 
branch  of  the  India-Rubber,  Ghtter-Percha  and  Telegraph 
Works  Co.,  Ltd.,  is  now  88-90,  Queen  Street,  Sheffield,  instead  of 
28,  Angel  Street. 


LIGHTING  AND  POWER  NOTES. 


Birmingham.  —  National    Electric    Supply. — In    a 

recent  interview  on  the  proposals  of  the  Coal  Conservation  Sub- 
Committee,  Mr.  R.  A.  Chattook,  the  City  Electrical  Engineer, 
expressed  thorough  agreement  with  the  necessity  of  securing  more 
efficient  production  of  electrical  energy,  though  differences  of 
opinion  would  arise  as  to  the  methods  to  be  employed.  The 
division  of  the  country  into  10  areas  was  open  to  revision  ;  in  the 
Midland  area,  embracing  Birmingham  and  the  Black  Country,  it 
was  not  easy  to  obtain  suitable  facilities  in  any  one  place  for  the 
large  power  station  required.  It  might  be  as  economical  under 
some  conditions  to  put  up  several  power  stations  in  a  district  rather 
than  to  have  one  only  ;  it  depended  largely  on  water  facilities. 

The  effect  on  the  charges  to  consumers  of  the  cost  of  transmission 
from  large  stations  into  the  areas  of  supply  had  to  be  borne  in 
mind,  as  the  saving  in  economical  generation  may  be  lost  in  trans- 
mission over  a  distance.  So  far  as  the  Birmingham  area  was  con- 
cerned, he  did  not  think  it  would  be  possible,  owing  to  lack  of 
natural  facilities,  to  generate  at  one  point,  though  it  could  be  done 
at  several  points.  The  preliminary  investigation  of  the  develop- 
ment possibilities  of  an  area,  and  the  methods  to  be  employed. 
would  involve  an  enormous  amount  of  work.  With  only  an 
interim  report  to  go  upon,  it  was  impossible  to  go  into  details  of 
control  and  administration  ;  there  was  no  doubt,  however,  that 
given  compensation  for  any  interference  with  existing  rights, 
centralisation  leading  to  economical  production  was  to  be  com- 
mended. 

Mr.  Chattock  expressed  pleasure  that  the  suggestion  to  gasify 
fuel,  &c.,  is  made  contingent  upon  the  methods  adopted  being  per- 
fected. At  the  present  time  great  expenditure  in  this  direction 
would  not  be  justified  :  and  it  must  not  be  forgotten  that  what 
might  be  best  from  a  national  point  of  view,  might  not  be  to  the 
advantage  of  the  supply  industry.  In  view  of  the  enormous  busi- 
ness organisation  to  handje,  perhaps,  eight  times  the  coal  now 
required  to  generate  a  given  quantity  of  electricity,  and  to  handle 
by-products,  tlie  present  business  of  electric  supply  might  become 
almost  an  off-shoot  of  the  larger  organisations,  with  the  possible 
danger  that  the  interests  of  the  supply  consumers  may  be 
jeopardised  by  the  possible  failure  of  one  or  more  of  the  other 
branches.  , 

Blaclcpool. — In  connection  with  tlie  taking  over  of  tlie 
urban  district  of  Bispham,  the  Parliamentary  Committee  h.as 
instructed  the  electrical  engineer  to  report  on  the  utilisation  of  the 
existing  electricity  works. 

Burnham  (Somerset). — Price  Increase. — The  Electric 

Supply  Co.  has  informed  the  U.D.C.  that  the  price  of  electricity 
has  been  increased  from  lid.  to  7d.  per  unit. 

Callan    (Co.    Kiliienny). — Fire.— 1  lamage  estimated  at 

.-tH.OOO  resulted  from  an  outbreak  of  fire  at  the  electric  lighting 
station,  almost  the  entire  building  and  plant  being  destroyed. 

.  Continental. — Turkey.  — According  to  a  rejiort  from 
Constantinople,  great  attention  is  at  present  being  paid  to  the 
question  of  developing  and  utilising  the  water-power  resources  of 
the  country.  It  is  consequently  expected  that  there  will  be  an 
important  demand  in  the  country  for  turbines  and  allied  plant 
after  the  war. 

Dublin.— The  Port  and  Dock  Board  has  considered  a 
report  from  its  electrical  engineer  on  the  question  of  the  supply 
of  electricity  for  the  use  of  the  Board's  appliances.  The  cost  of 
running  the  power  station  was  estimated  in  1904  at  .t  2,000  per 
annum  ;  this  liad  now  increased  to  £,'),000  per  annum,  or  approxi- 
mately 21d,  per  unit  delivered.  The  question  of  thoroughly  over- 
hauling the  existing  plant  or  installing  new,  raised  the  question 


aS  to  whether  the  Board  should  continue  to  generate  its  own 
energy  or  purchase  in  bulk.  The  former  would  entail  a  capital 
expenditure  of  at  least  £6,000  within  three  years,  the  installation 
of  new  plant  would  cost  £14,00o  to  i;lt'i,000,  of  which  about  one- 
half  would  bo-  for  reserve  plant.  In  the  event  of  purchasing 
energy  in  bulk  from  the  city  sujiply,  the  necessary  converting 
plant  would  cost  about  £r),0l)O,  ami  the  City  Corporation  should  be 
in  a  position  to  give  a  bulk  supply  at  under  Id.  per  unit  ;  by  adopting 
this  suggestion  it  would  be  possDiIe  to  make  a  saving  of  £2,000  a 
year  in  running  costs  and  £10,000  in  capital  expenditure. 

If  the  Board  decided  to  take  over  the  provision  of  electric  power 
in  the  reclaimed  district,  it  would  lie  possible  to  arrange  a 
self-contained  system  capable  of  expansion  when  needed,  suit- 
able for  the  requirements  of  a  commercial  district,  the  energy 
being  purchased  in  bulk  on  the  cheapest  and  most  advantageous 
terms. 

It  was,  however,  necessary  to  secure  a  temporary  supply  for  the 
tenants  of  the  Board  :  such  supply  should  bo  capable  of  expansion 
into  a  permanent  one  to  that  district,  and  be  able  to  deliver  energy 
at  a  price  which  would  enable  the  new  industries  arising  to  have 
a  fair  chance  of  success,  and  this  he  considered  could  only  be 
reached  if  the  supply  could  be  given  for  less  than  Id.  per  unit. 
The  general  proposition  of  the  supply  was,  however,  narrowed 
down  to  the  question  of  crossing  the  Liffey  ;  this  could  be  done  by 
submarine  cables,  aerial  cables,  or  by  tunnel,  alternative  methods 
placed  in  the  order  of  cost  ;  the  first  was  unreliable  for  high 
voltage,  while  the  towers  to  support  the  cables  would  cost  approxi- 
mately £8,000,  iand  a  lU-ft.  tunnel  about  £22,000,  Whichever 
method  of  crossing  the  Liffey  the  Corporation  should  ultimately 
adopt,  provision  should  be  made  for  carrying  the  Board's  cables,  in 
addition  to  those  of  the  Corporation.  The  matter  is  to  be  con- 
sidered at  a  special  meeting. 

The  Lord  Mayor  (Councillor  L,  O'Neill)  held  an  inquiry  into 
statements  made  at  a  recent  meeting  of  the  Corporation  regarding 
the  collection  of  electricity  accounts,  and  also  investigated  the 
allegation  that  an  official  of  the  Council  owed  an  account  of  tein 
years'  standing.  The  books  were  placed  at  his  Lordship's  disposal, 
and  several  witnesses  were  examined,  and  at  the  close  it  was  inti- 
mated that  a  report  would  be  made  to  the  Council. 

London. — St.  Pancras. — Mr.  Baynes,  the  chief  elec- 
trical engineer,  has  reported  to  the  Electricity  Committee  that, 
having  regard  to  the  increasing  power  load,  it  is  desirable  to  obtain 
two  Ljungstrom  turbines,  at  a  cost  of  £3.5,000  ;  it  is  also  necessary 
to  spend  the  following  amounts  : — Foundations,  £900  ;  switchgear 
and  connections,  £1,000;  pump  house  and  circulating  pipes,  also 
all  other  pipe  work,  .£5,000.  If  the  foregoing  were  carried  out, 
the  two  Browett-Lindley  engines  could  be  done  away  with,  and 
with  the  present  shortage  of  machinery  on  the  market,  probably  a 
fair  sum  could  be  got  for  them.  With  facilities,  the  makers  could 
deliver  the  two  proposed  new  sets  in  seven  or  eight  months.  The 
present  load  is  over  (5,000  KW.,  but,  owing  to  shortage,  they  were  unalile 
to  keep  up  the  full  pressure  on  the  mains  at  maximum  load  times, 
otherwise  this  figure  would  reach  some  G,.'>00  K\v.,  and  he  antici- 
pated a  considerable  further  increase  on  this  figure.  During  the 
12  months  to  date,  they  had  generated  over  17 J  million  units,  and 
consumed  37.000  tons  of  coal.  By  running  the  two  3.000-KW. 
turbines,  with  the  new  boilers  helping,  they  could  handle  all  the 
present  load  with  modern  plant,  and  effect  an  economy  in  coal  of 
about  14,000  tons  per  annum,  which  would  secure  a  saving  of 
nearly  £22,000.  He  submitted  that  the  installation  of  this  new 
machinery  would  be  a  good  commercial  proposition,  while  the 
reduced  coal  traffic  would  be  of  benefit  to  the  railways.  In  recom- 
mending the  installation  of  the  Ljungstrom  sets,  he  found  that 
this  type  was  more  economical  for  their  purpose  ;  further,  any 
attempts  to  put  in  a  .^lOOO-KW.  set  would  involve  considerable 
expenditure  in  alterations  to  buildings,  and  the  provision  of  a  new 
travelling  crane.  The  Committee  is  in  agreement  with  the  engi- 
neer's recommendation,  and  a  deputation  is  to  interview  the 
Ministry  of  Munitions  regarding  the  completion  of  the  coal- 
handling  plant  at  King's  Road  iStation. 

L.C.C. — The  Finance  Committee  recommends  the  sanction  of  the 
Council  to  the  borrowing  of  £3,000  by  the  Bermondsey  B.C.  for  a 
rotary  converter  for  the  electricity  department,  and  .£.53,000  by  the 
Islington  B.C.,  made  up  as  follows  : — 5,000-KW.  alternator,  con- 
denser, and  switchgear,  .£28,000  ;  two  water-tube  boilers,  &c., 
£14,000  ;  coal-bunkers  and  conveying  plant,  £11,000. 

A  conference  of  representatives  of  municipal  electricity  under- 
takings was  held  at  Caxton  Hall  on  January  Kith,  to  consider  the 
question  of  Ijulk  supply  in  the  Loudon  area  ;  a  further  meeting  is 
to  be  held. 

FuLHAM. — The  Electricity  Committee  reports  that  the  power 
station  loa<l  during  the  week  preceding  Christmas  reached  4,300  K\v. 
as  against  3,000  KW.  in  pre-war  days. 

For  the  purpose  t)f  dealing  automatically  with  the  ash  from  the 
boilers  at  the  electricity  works,  and  for  conveyinjf  coal  to  the  new 
boiler  furnaces,  the  Committee  recommends  that  a  suitable  clinker- 
handling  plant  and  coal  conveyor  be  obtained,  also  an  efficient  coal 
weighing  apparatus,  at  a  cost  of  £  1,900. 

Monasterevan    (Co.   Kildare). — Electric    lighting    has 

lieeu  installed  at  a  cost  of  £3,000. 

Mytliolmroyd. — Prov.  Okdkr. — Tlie  I'.D.C.  has  passed 

a  resolution  agreeing  that  the  Ilalifivx  Corporation  should  make 
application  for  a  provisional  order  under  the  Electric  Lighting^ 
Acts,  1S.'^2  and  1909,  authorising  the  Corporation  to  supjily  electricity 
within  the  whole  of  the  urban  district,  and  consenting  to  the 
granting  of  such  order  by  the  B.  of  T, 
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Rawtenstall. — Proposed  Loax. — The  T.C.  has  decided 

to  applj  to  the  L.G.B.  for  sanction  to  borrow  .C  5,500  for  new  plant 

at  the  electricity  works.  ■ 

Rotherham. — A  to«-n's  meeting  has  approved  of  the  pro- 
posed promotion  of-,a  Parliamentary  Bill  in  the  nest  session  of 
Parliainent,  which,  among-  other  thiny^s.  provides  for  the  purcha-se 
of  the  electricity  undertakinjr  of  the  Mexbro'  and  Swinton  ^^ram- 
ways  Co.  and  the  extension  of  the  Corporation  generating  station 
in  Eawmarsli  Eoad. 

Stroud.— E.L.  Powers.— The  R.D.C.  has  decided  to 
oppose  an  application  by  Messrs.  Edwards  4:  Armstrong  to  take 
over  the  powers  of  the  Gloucestershire  Electrical  Power  Co.,  formed 
in  1902.  and  which  never  cai-ried  out  the  provisions  of  its  Bill  in 
the  Stroud  rural  area. 

Wigan. — Hospital  Lighting.^ — The  Sub-Committee  of 

the  Board  of  Ouardians  appointed  to  consider  the  lijrhtin?  arranfre- 
ments  of  the  hospital  at  Billino'e.  has  received  a  report  from  Mr. 
G.  S.  Corlett.  who  is  of  opinion  that  the  only  satisfactory  method 
of  lighting  the  hospital  by  electric  lijrht  is  from  a  generating- 
plant  on  the  premises.  The  capital  expenditure  for  the  provision 
ofSoi  lights  would  be  £1,800.  and  the  workiug- expenses  were  esti- 
matedat  £212  10s.  per  year.  It  was  further  estimated  that  electricity 
would  show  a  saving  of  over  £500  yearly.  The  Sub-Committee 
recommended  that  application  be  made  to  the  military  authorities 
for  approval  of  the  scheme,  and  that  they  he  asked  to  bear  one- 
half  of  the  capital  expenditure. 

Willesden. — Negotiations   are    proceeding    between    the 

U.D.C.  and  the  Xorth  Metropolitan  Electric  Power  Supply  Co.  for 
the  continuation  of  bidk  supply  to  the  Council  after  March  31st, 
1918.  Application  is  to  be  renewed  to  the  L.G.B.  for  permission  for 
the  Council  to  install  two  new  500-KW.  rotary  converters,  at  a  cost 
of  £5,400. 

Worcester. — At  a  meeting  of  the  Chamber  of  Commerce 

reference  was  made  by  Mr.  Faii-barn  to  the  proposals  of  the  Coal 
Conservation  Sub-Committee.  He  was  given  to  understand,  he 
said,  that  the  Stourport  proposal  for  the  erection  of  a  power  station 
was  rather  in  anticipation  of  the  scheme  which  would  be  con- 
sidered by  Parliament.  If  the  Chamber  expressed  any  opinion  he 
thought  they  should  take  the  view  that  these  gigantic  stations 
should  be  owned  nationally  and  not  by  private  undertakings. 

Yorkshire  Electric  Power  Co.'s  Bill, — A  special  meeting 

of  the  Slaithwaite.  (ii^lcar,  and  Linthwaite  Councils  has  decided  to 
oppose  the  above  Bill.  The  Barnsley  T.C.  is  recommended  to  join 
neighbouring  County  Boroughs  in  opposing  it.  The  Clayton 
U.D.C.  has  also  decided  to  oppose  it.  and  the  Greasborough  U.D.C 
in  view  of  its  pending  application  for  a  provisional  order  for 
electric  lighting,  has  decided  to  oppose  both  the  company's  Bill  and 
that  of  the  Rotherham  Corporation. 

The  Earby  U.D.C.  is  joining  a  conference  of  the  urban  authorities 
of  Keighley,  Skipton  and  Bainoldswick,  with  a  view  to  joint  oppo- 
sition to  the  Yorkshire  Bill. 


TRAMWAY  AND  RAILWAY  NOTES. 


Blackburn. — The  Corporation  tramway  receipts  for  the 
nine  months  of  the  current  tramway  year  are  about  £10,000  above 
the  corresponding  pei-iod  of  19  Ui- 17. 

The  members  of  the  local  branch  of  the  Amalgamated  Associa- 
tion of  Tramway  and  Vehicle  Workers  have  tendered  notices  to 
cease  work  on  February  1st.  unless  their  claims  are  settled.  They 
ask  for  the  payment  of  a  war  bonus,  in  full,  as  granted  by  the 
Committee  on  Production  ;  the  total  abolition  of  fines :  the 
employment  of  discharged  sailors  and  soldiers  in  preference  to 
others  :  the  abolition  of  "  the  present  competitive  current  bonus 
system'";  recognition  of  the  Society  aud»its  officials,  and  the 
imposing  of  a  condition  that  all  employes  in  the  department,  other 
than  skilled  craftsmen,  shall  be  members  of  the  Association.  Mr. 
J.  H.  Cowell.  general  manager  of  the  tramways,  stated  that  the 
full  war  bonus  is  already  being  paid.  The  ""  fines  "  referred  to  are 
deductions  made  when,  say.  employes  are  late  for  duty,  causing 
others  to  have  to  do  the  work  :  the  current  bonus  is  an  award  for 
carefulness,  and  not  a  competitjton,  and  work  will  be  found  for  any 
discharged  sailors  and  soldiera  who  are  fit.  All  Unions  are 
recognised  eiinally,  and  the  demand  that  all  shall  be  members  of 
the  one  Association  is  a  matter  for  the  men.  and  not  the  manage- 
ment. There  are  300  employes  in  the  department,  but  it  is  not 
known  how  many  belong  to  tlie  Association. 

Halifax. — Proposed  reductions  of   the  tramway  service, 

including  advanced  fares  and  the  discontinuance  of  the  Warley 
Road  route,  have  raised  many  protests  from  citizens  and  organised 
traders.  The  Chamber  of  Trade  asked  that  the  fares  should  not  be 
increased  until  Bradford  and  HuddersfieM  take  simOar  action. 
Transfer  tickets  were  abolished  as  from  January  12th.  but  the 
other  changes  were  postponed  imtil  the  Tramways  Committee 
has  come  to  a  final  decision. 

Keighley. — ^^'ages. — The  award  of  the  Committee  on 

Production  in  connection  with  the  reiTent  wages  dispute  on  the 
tramways,  grants  to  youths  under  21  an  advance  of  7s.  Gd.  per 
week  above  pre-war  rates,  beginning  on  the  first  pay  day  in 
January,  payable  at  the  rate  of  la.  3d.  per  day  or  per  shift  worked. 


Having  regard  to  the  statutory  rules  and  orders  made  by.  the 
Minister  of  Munitions  in  accordance  with  the  Munitions  of  War 
(Amendment)  Act,  1916,  no  order  is  made  as  to  the  women's  rate?. 
The  employes'  demand  was  for  the  youths  and  also  women  to  have 
the  same  atlvance  on  pre-war  rates  (l-is.)  as  was  granted  the  men 
in  Xovember,  and  that  Sunday  labour  be  paid  at  the  rate  of  time 
and  a  half  and  all  ordinary  overtime  at  the  rate  of  time  and  a 
quarter.  The  Committee  on  Production  has  ruled  that  the  claim 
for  Sunday  and  overtime  pay  has  not  been  established. 

Leeds. — Parcels  Service. — The  tradesmen  in  the  city 
have  agreed  to  utilise  to  the  fullest  possible  extent  the  new  tram- 
way parcels  carrying  facilities  which  are  to  be  established. 
Further  steps  in  the  matter  were  taken  by  the  Tramways  Com- 
mittee last  week,  and  arrangements  are  being  made  for  receiving 
stations  in  the  outskirts  of  the  city.  The  scheme  will  be  in 
operation  in  about  a  month. 

The  Tramways  Committee  proposes  to  abolish  some  of  the 
stopping  places  in  Boar  Lane  and  Briggate,  and  to  adopt  a  new 
queue  system. 

The  Committee  has  decided  to  recommend  th?  suspension  of  the 
most  distant  suburban  tramway  services  to  Street  Lane  and  Lawns- 
wood.  The  two  districts  can  be  served  by  way  of  Moortown  or 
Canal  Gardens  and  M'est  Park  respectively,  and  the  idea  is  to  con- 
centrate more  cai-s  on  busier  lines,  and  also  to  pull  up  some  rails 
for  use  in  urgently-needed  repairs. 

The  War  Pensions  Committee,  last  week,  decided  to  approach 
the  Tramways  Committee  in  regard  to  the  case  of  a  discharged 
soldier  suffering  from  sciatica,  who  had  been  employed  for  13  years 
in  the  tramways  department,  and  was  promised  that  his  place 
would  be  kept  open,  but  who.  on  return,  was  told  there  were  no 
vacancies.  The  general  opinion  of  the  Pensions  Committee  was 
that  this  was  a  bad  example  on  the  part  of  a  Corporation  depart- 
ment. The  secretary  was  instructed  to  prepare  a  return  of 
ex-Corporation  workmen  who  had  been  unable  to  get  work  on 
return  from  the  Army. 

Liverpool. — Wages. — The  Tramways  and  Electricity 
Committee  has  recommended  to  a  Special  War  Bonus  Committee 
that  tramway  employes  should  receive  an  additional  war  bonus  of 
OS.  i^er  week  for  men.  and  3s.  for  women,  thus  bringing  them  to  an 
amount  equivalent  to  that  of  employes  of  other  tramway  under- 
takings in  the  district.  An  application  from  employes  in  the 
eleatric  supply  department  for  munitions  time-workers'  bonus, 
recently  extended  to  electrical  workers  by  the  Committee  on 
Production,  has  l)een  granted.  , 

London. — L.C.C. — The  Highways  Committee  has  sub- 
mitted to  the  Council  a  report  dealing  with  the  congestion  of 
tramway  traflic  at  Victoria.  It  is  stated  that  during  the  busiest 
hours  of  the  day  the  number  of  cars  departing  from  the  Victoria 
terminus,  which  is  a  "'  dead  end,"  averages  about  SO  an  hour,  and 
the  number  of  passengers  boarding  and  leaving  the  cai-s  is  greater 
than  at  any  other  terminus  in  London.  The  Highways  Committee 
projwsed.  as  the  best  solution  of  the  difficulties,  the  construction  of 
a  loop  line  (-('li  Gillingham  Street  and  Wilton  Road,  but  neither  the 
Commissioner  of  Police  nor  the  Westminster  City  Council  will  give 
consent.  To  partly  meet  the  difficulties  in  dealing  with  the  traffic, 
an  additional  cross-over  is  to  be  installed,  which  will  increase  the 
number  of  cars  loading  simultaneously  from  i  to  6. 

The  cost  of  applying  the  bonus  of  12i  per  cent,  to  persons 
employed  on  hourly  or  weekly  wages  in  the  electrical  branch  of 
the  tramway  department  is  estimated  at  £4,025  in  the  current 
financial  year  and  £9.12.")  in  1918-19. 

Southport. — Tramway  Pcrchase. — As  the  result  of 
negotiations  that  have  teen  in  progress  for  the  past  year,  the 
General  Purposes  Committee  of  the  T.C.  has  decided  to  purchase 
the  undertaking  of  the  Southport  and  Birkdale  Tramways  Co.  for 
the  sum  of  £35.000.  as  and  from  January  1st.  1918.  the  company 
making  a  payment  of  £1.200  to  the  Corporation  on  revenue 
account,  in  addition  to  rent  outstanding  at  the  end  of  1917.  The 
company  agrees  that  the  payment  of  the  purchase  money  may  be 
deferred  at  the  option  of  the  Corporation  until  July.  1922.  subject 
to  piyment  of  interest  at  5  per  cent.  The  company's  lease  of  its 
lines  in  Southport  would  expire  in  1922.  and  those  in  Birkdale  in 
1937.  The  arrangement  for  deferring  the  payment  of  the  purchase 
money  is  matle  to  avoid  the  difficulty  of  raising  a  loan  during  the 
war.  The  necessary  steps  are  to  be  taken  at  once  for  the  transfer 
of  the  undertaking. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Long-Range  Wireless. — In  connection  with  Commander 

Cresswell's  statement  regarding  the  reception  at  various  Australian 
wireless  stations  of  messages  sent  out  by  Xauen  and  other  places  in 
Germany,  the  Aui-lilaiid  Wi-ilthj  yens  states  that  similar  messages 
are  received  nightly  at  several  of  the  New  Zealand  radio  stations, 
especially  Awanui.  which  is  probably  the  best  eciuipped  in  the 
Dominion.  The  distance  from  Naueu  to  Awanui  is  about  12.00ii 
miles.  The  secret  of  these  remarkable  results,  which  in  less 
troublous  times  would  excite  world-wide  interest,  is  said  to  lie  in 
the  De  Forest  ultra-audion  receiver. 

United    States. — The  U.S.    Nary    high-power   wireless 

station  at  Pearl  Harbour.  Hawaiian  Islands,  was  opened  recently, 
and  messages  were  exchanged  with  Washington,  a  distance  of 
about  5^00  miles.— r.  and  T.  Age. 
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Wireless  Operators'  Demand.— It  is  underetood  that  the 

Association  of  Wireless  Telesraphists,  which  has  a  membership  of 
ovei  2,000.  has  presented  a  demand  to  the  Ministry  of  Shipping  for 
an  immediate  increase  of  100  per  cent,  on  pre-war  rates  of  wajyes. 
The  demand  has  been  submitted  by  the  Ministry  to  the  Deck 
Officers'  Panel  of  the  Conciliation  I5oard,  but  the  Association's 
executive  complain  that,  although  their  organisation  is  representa- 
tive of  all  the  highly  skilled  wireless  operators  in  I  the  service,  no 
representative  of  the  Association  has  been  invited  to  take  part  in 
the  proceedings.  The  Marconi  Wireless  Co.  have  intimated  that  if 
a  majority  of  the  members  express  a  desire,  "  recognition "  will 
be  extended  to  the  Association. — Dailii  Teleifraiih. 


Poplar. — B.C.  Ferguson's  Superheater,  Ltd.,  £250. 
Superheater  for  Stirling  boiler  at  generating  station.  Amount 
exclusive  of  pipe  connections,  valves,  and  alterations  to  existing 
pipes,  estimated  to  cost  an  atlditional  £50. 

Spain. — The  muuici]jal  authorities  of  Ptustaria  (Province 

of  Guadalajara)  recently  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  ten  years.  Only  a 
single  offer  was  received,  and  was  accepted. 

Wiliesden.— U.D.C.  Watson,  Marsh  &  Co.,  £4t;  10s.  for 
installing  electric  light  for  Health  Department. 


CONTRACTS  OPEN  AND  CLOSED. 


THE      12i     PER     CENT.     AWARD. 


OPEN. 


Austral!^. — MELBorRXE. — April  5th.  Department  of 
the  Navy.  Motor-driven  hydraulic  pump.  Director  of  Navy 
Contracts,  Melbourne. 

February  2nd.  Waterworks  department.  Electrically-driven 
radial  arm  crane.    See  ''Official  Notices'"  January  4th. 

Adelaide.— February    27th.       P.M.G.'s    Department. 

Telephone  material.  Schedules  47'.l  and  483.  See  "  Official  Notices" 
January  18th. 

Glasgow. — The  electrical  engineer  is  to  ol)tain  offers  for 
two  further  sets  of  generating  plant  for  Dalmarno'ck  Works. 

Manchester. — January  2!)th.     For  supply,  Ac.,  at  the 

Stuart.  Street  generating  station,  of  three-phase  motors  for  cooling 
tower  fans  for  the  Electricity  Committee.  Specifications,  4:c., 
from  F.  E.  Hughes,  Secretary,  Electricity  Department. 

Warrington. — January  20th.  Turbo-alternator  founda- 
tions for  Electricity  and  Tramways  Committee.  Borough  Elec- 
trical Engineer. 


CLOSED.  \ 

Australia.— The  Melbourne  Tramways  Board  has  accepted 
the  tender  of  the  Australian  General  Electric  Co.,  Ltd.,  at  £39,720, 
for  the  supply  of  electric  lighting  plant  and  apparatus  in  the  whole 
of  the  cars  employed  on  the  service. — Tenilcrx. 

Eastbourne.— The  T.C.  has  accepted  the  tender  of  Maden 
and  McKee,  Ltd.,  of  Liverpool,  for  the  purchase  of  150  KW.  of  plant 
at  the  electricity  works,  at  £160. 
R.D.C.     Electric  cable  ;  G.  H.  Watkins,  £72. 

Glasgow. — The  City  electrical  engineer  has  reported  upon 

his  negotiations  with  the  British  Westinghouse  Co.,  for  the  purchase 
of  a  second  set  of  turbo-alternators,  to  the  same  specification  as  the 
set  at  present  being  manufactured  by  them  for  this  department. 
The  Committee  has  agreed  to  purchase  from  the  company  a  second 
15,000-KW.  set  for  Dalmarnock.  at  £110,000. 
The  Tramways  Committee  has  accepted  the  following  tenders  : — 

TvoUey  wire.— Fred.  Smitli  &  Co.,  Ltd. 

Armature  coils.— P.  R.  Jaclison  A-  Co.,  Ltd. 

'   Government  Contracts. — List  of  new  contracts  jilaced 

December,  1917  : — 

War  Office. 
Chatterton's  compound.  — General  Electric  Co.,  Ltd. 

Generating  sets.— Coventry  Simplex  Engines,  Ltd. ;  W.  H.  Dorraan  &  Co 
Ltd. ;  R.  K.  Lister  &  Co.,  Ltd. 

H.M.  Office  of  Works. 

Engineering  works,  Bramley  O.W.  Stores;  extension  of  generating  plant: 
engine,  generators  and  switchboard,  R.  Hornshy  &  Sons.  Ltd. :  British 
Thomson-Houston  Co.,  Ltd. ;  suction  plants,  H.  Simon,  Ltd. 

New  Science  Museum,  Food  Controller:  Lift,  Waygood-Otis,  Ltd.;  St. 
James'  Bark  Ministl7  of  Shipping,  electric  wiring :  Duncan,  Watson 
and  Co. 

Post  Office. 

Protective  apparatus. — Siemens  Bros.  &  Co.,  Ltd. 

Telephone  apparatus.— British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd.; 
Walter's  Electrical  Manufacturing  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 

Buzzer  indicators. — Creed  &  Co.,  Ltd. 

Submarine  cable. — Telegraph  Construction  and  Maintenance  Co.,  Ltd. 

Telegraph  cable.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. ;  Johnson 
.  and  Phillips,  Ltd. ;  Siemens  Bros,  i  Co.,  Ltd. :  Telegraph  Construction 
and  Maintenance  Co.,  Ltd. 

Telephone  cords.— London  Electric  Wire  Co.  and  Smith's,  Ltd.  ;  Peel- 
Conner  Telephone  Works,  Ltd. 

Stoneware  ducts. — Doulton  &  Co.,  Ltd. 

Insulators. — J.  Macintyre  &  Co. 

Telephone  mouthpieces.— Crystalate  Manufacturing  Co.,  Ltd. 

Cable  distribution  plugs.- British  Insulated  and  Helsby  Cables,  Ltd. 

Saddles  for  poles. — A   Kenrick  &  Sons,  Ltd. 

Pole  steps.— Guest,  Keen  ,t  Nettlefolds,  Ltd. 

^araftin  wax.— Young's  Paraffin  Light  and  Mineral  Oil  Co.,  Ltd. 

Bronze    wire.— T.  Bolton  &  Sons,  Ltd. 

Flame-proof  wire.— C.  Macintosh  &  Co.,  Ltd. 

London. — L.C.C. — The  Wotan  traction  type  lamps  have 
been  adopted  for  use  on  the  L.C.C.  tramcars,  and  a  contract  has 
been  placed  with  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  to 
cover  the  total  requirements  for  the  ensuing  twelve  months.  The 
number  of  lamps  required  wUl  be  approximately  150,OiJO. 


The  members  of  the  Incorporated  Municipal  Electrical  Association 
have  received  from  the  hon.  secretary,  Mr.  11.  Faraday  Proctor,  a 
circular  relating  to  the  12i  per  cent,  and  other  bonus  awards,  and 
to  progress  payments  on  contracts.  , 

With  reference  to  the  Award  made  by  the  Chief  Industrial  Com- 
missioner on  January  7th,  Mr.  Proctor  has  received  a  communi- 
cation from  Sir  George  Askwith,  showing  that  the  12i  per  cent, 
bonus  has  to  be  paid  to  all  plain  time  workers  employed  in  the 
Association's  undertakings,  whether  certified  undertakings  under 
the  Munitions  of  War  Act  or  otherwise.  Considerable  latitude  is 
given  as  to  the  application  of  the  Award  to  those  other  than  plain 
time  workers,  and  the  Council  is  of  opinion  that,  subject  to  local 
cii-cumstances,  the  12j  per  cent.,  or  some  variation  of  this  percent- 
age, will  have  to  be  paid  generally  to  other  than  the  time  workers, 
of  course  always  excepting  those  skilled  men  who  have  already 
received  the  benefit  under  the  12i  per  cent.  Award  of  December 
last. 

With  regard  to  other  bonus  awards,  the  Awards  of  the  Coh)- 
mittee  on  Production  are  only  binding  upon  the  parties  to  an 
agreement  which  was  come  to  between  the  Engineering  Employers' 
Federation  and  .certain  Trade  Unions,  and  other  undertakings 
to  which  a  special  extending  order  is  applied  by  the  Ministry  of 
Munitions. 

Notwithstanding  the  fact  that  such  Awards  are  not  compulsory, 
it  has  been  found  expedient  in  a  large  number  of  undertakings  to 
pay  bonuses  somewhat  corresponding  with  the  said  Awards,  and 
Mr.  Proctor  states  that  it  is  probably  desirable  that  members 
should  follow  the  practice  in  Ihe  district  in  which  their  under- 
takings are  situated  as  regards  the  payment  of  any  bonuses  in 
addition  to  the  \2\  per  cent.,  which  is  compulsory. 

The  Council  has  agreed  with  the  representatives  of  other  associa- 
tions that  no  payment  in  excess  of  20s.  per  week,  plus  the  12-i  per 
cent,  bonus,  should  be  made  until  the  matter  has  been  considered 
by  a  conference  of  the  different  associations,  and  urges  members  tc 
comply  with  this  agreement,  with  a  view  to  avoiding  the  setting-up 
of  any  precedent  in  any  part  of  the  country  which  may  affect  the 
whole.  ,  4, 

Referring  to  the  applicability  of  the  above  awards  and  bonuses, 
Mr.  Proctor  draws  attention  to  his  circular  letter  of  November  1st, 
1917,  relating  to  the  payment  of  engineering  assistants,  and  the 
recommendation  "  that,  as  a  first  step,  the  bonus  awarded  by  the 
Committee  on  Production  should  be  paid  (where  this  has  not  already 
been  paid)  to  all  members  of  the  staff."  i:c. 

A  Committee  of  the  I.M.E.A.  has  in  a  forward  state  the  consider- 
ation of  the  question  of  standardisation  of  payments  to  charge 
engineers,  and  hopes  that  information  may  be  circulated  at  an  early 
date.  In  the  meantime,  attention  is  drawn  to  the  fact  that  some  of 
the  large  engineering  firms  are  paying  the  \1\  per  cent,  bonus  to 
members  of  their  staff  receiving  not  more  than  £250  per  annum, 
and  bonuses  from  12^  per  cent,  down  to  10  per  cent,  on  salaries  up 
to  £.i00  per  annum. 

As  stated  in  Sir  George  Askwith's  memorandum,  this  is  a  matter 
for  the  employers  themselves  to  arrange,  payments  often  being 
necessary  if  for  no  other  reason  than  to  maintain  the  status  of 
officials  in  relation  to  those  who  are  working  under  them. 

A  letter  has  been  received  from  the  Chief  Industrial  Commis- 
sioner to  the  effect  that  the  "  decision  "  does  not  apply  to  boys  and 
youths  (i.e..  employes  under  IS  years  of  age). 

With  regard  to  progress  payments  on  contracts,  this  matter 
is-  receiving  the  attention  of  the  Model  General  Conditions 
of  Contracts  Committee.  Aa,  however,  no  arr.tngements  have 
been  made,  and  no  definite  proposals  have,  as  yet.  been  put  forward, 
the  Council  of  the  I.M.E.A.  suggests  that  no  payments  be  made 
in  respect  of  progress  of  works  remaining  on  contractors'  premises, 
unless  a  suitable  quul  pro  quo  be  arranged. 


Protected      Rubber     Gloves.  —  The     Revue     General  f 

d'Elevtricitr  describes  a  rubber  glove  manufactured  by  the 
Duquesne  Liglit  Co.,  of  Pittsbtirg.  This  glove  is  composed  of  a 
sheet  of  rubber  1  mm.  thick,  covered  ami  protected  by  a  second 
glove  of  horse-hide.  The  gloves  are  tested  by  means  of  a  device 
comprising  a  cnpper  hand  filled  with  water,  which  is  placed  in  the 
glove,  and  an  iron  tank  filled  with  water,  in  which  the  gloved  hand 
is  placed.  A  difference  of  potential  of  10,0iiO  volts  is  applied 
between  the  water  Jn  the  hand  and  the  water  in  the  tank.  Only  the 
gloves  which  this  test  shows  to  be  properly  insulated  are  passed. 
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WAR  ITEMS. 


Exports  to  China. — In  llie  "  I^ndon  (r.-i/fttf- "  for  Janu- 
ilry  ISth  thero  is  a  furtiuT  list  of  i>er,s(>ns  iind  bodies  in  China 
to  whom  exports  iiuiy  be  consigned. 

Coal  Shortage  in  Prague. — Prague  and  the  whole  of 
Bohemia  aa'e  suffering'  from  a  serious  coal  shortage.  The 
weather  is  severe,  and  tliere  is  a  danger  that  Prague  may 
be  left  without  gas  and  electricity. — Times. 

Danish  Industries  at  a  Standstill. — For  a  month,  says  a 
Copenhagen  newspaper,  Denmark  has  had  no  supplies  from 
the  Western  countries, .  .ind  her  industries  are  coming  to  a 
standstill.  More  than  one-fourth  of  the  skilled  workmen  of 
the.  country  are  out  of  work,  and  from  week  to  week  thou- 
sands of  workmen  are  added  to  the  number  of  unemployed.— 
Times. 

The  Tramways  of  Leipzig. — Thv  "  Times  "  states  that  in 
Leipzig  the  number  of  tramway  cais  tit  for  service  has 
fallen  from  70(1  before  the  war  to  105.  The  recent  snowstonus 
put  .58  out  of  senice,  and  neither  labour  nor  materials  are 
available  to  repair  them. 

Coal  Shortage  in  Germany. — A  Reuter  dispatch  from 
Amsterdam,  dated  January  19th,  .says: — "Berlin  is  sufferin,!; 
fi-om  an  enormous  dislocation  of  traffic  owing  to  the  recent 
severe  frost,  which  followed  a  hea.vy  downfall  of  snow.  A  con- 
siderable iluTuber  of  the  tramway  services  came  to  a  standstill 
on  Friday,  and  the  entire  motor  omnibus  traffic  is  also  inter- 
rupted. The  city  underground  railways  are  unable  to  cope 
with  the  passenget.  traffic.  Railway  communication  to  and 
from  Berlin  is  likewise  considerably  interrupted,  and  a 
majority  of  the  large  pronncial  cities  are  cut  off  from  rail 
communication  with  the  interior." 

Restricted  Exports  from  America. — The  Ministry;^  of 
Jilunitions  are  drawing  the  attention  of  their  contractors' and 
agents  to  the  consequences  of  the  system  of  restrictions  'on 
export  and  priority  of  orders,  which  the  United  States  Gov- 
ernment is  bringing  into  operation  for  the  purposes  of  the 
war.  The  result  of  .such  a  system  is  that  pri^'ate  firms  desir- 
ing to  secure  export  to  this  country  from  the  United  States 
of  munitions  or  materials  to  be  used  directly  or  indirectly 
in  the  manufacture  of  munitions  will  find  it  inci-easingly 
difficult,  if  not  impossible,  to  do  so  except  either  through,  -or 
with  the  direct  assistance  of,  the  Ministry  of  Munitions  or 
other  Government   Department   concerned. — Dailii    Telegrapli. 

Life  in  Petrograd. — The  Petrograd  correspondent  of  the 
Times,  writing  under  date  January  16th,  says  : — "  The  tram- 
ways have  ceased  running  since  Saturday  for  want  of  fuel, 
and  this  is  a  great  inconvenience  to  the  population,  the  tram- 
ways being  the  only  means  of  communication.  .  .  .  Tlie 
electric  lighting  is  uncertain ;  on  some  days  a  full  .service  is 
given,  and  on  others  whole  districts  are  left  in  the  dark.  The 
supply  of  paraffin,  which  is  u.sed  for  cooking  and  lighting. 
has  temporarily  cea.sed  owing  to  the  chief  depots  being 
snowed  up." 

'  Trading  with  the  Enemy. — ^The  "  I^ondon  Gazette  "  for 
January  18th  contains  further  additions  to  the  list  of  persons 
and  bodies  in  the  foll(jwing  countries  with  whom  trading  is 
prohibited  : — Argentina.  Paraguay  and  Uruguay,  Brazil,  Cen- 
tral America.  Chile,  Iceland  and  Faroe  Islands,  Liberia, 
Morocco,  Netherlands,,-  2s'etherland  East  Indies,  Norway, 
Spain,  and  Venezuela. 

Coal  Famine  in  Germany. — The  "  Times  "  correspon- 
dent at  Amsterdam  .says  that  the  Elieiiiisch-Westfiilische 
Zeituiiy  gives  prominence  to  the  difficulties  in  obtaining  coal, 
declaring  that  everyone  is  suffering  from  a  great  coal  famine. 
Half  a  column  is  devoted  to  explaining  why,  while  Germany 
has  coal,  a  shortage  is  inevitable  owing  to  difficulties  of  rail- 
way carriage  and  paralysis  of  water  transport  due  to  snow 
and  ice.  The  journal  says  that  the  crisis  has  now  reached 
its  climax.  The  jounial,  speaking  of  the  situation  in  South 
Gennany,  declares  that  difficulties  aie  increasing  daily,  and 
the  "  distress  there  owmg  to  lack  of  fuel  is  indescribable." 

Exemption  Applications — .\t  Radcliffe  (Lanes.)  Local 
Tribunal,  an  electrical  engineer,  aged  30,  married,  claimed 
exemption  on  the  ground  that  it  was  essential  in  the  nation'al 
interest  that  his  business  should  be  maintained,  pai-ticularly 
as  the  bulk  of  the  work  now  being  done  was  for  works  con- 
trolled by  the  Government,  the  remainder  being  for  the  ex- 
port  trade.     Conditional   exemption   was  agi'eed  to. 

Radclifi'e  Tribunal  has  granted  conditional  exemption  to  an 
eleotric  fitter  (33,  Cla.ss  \),  the  only  man  left  capable  of 
doing  electrical  work,  and  engaged  on  extensions,  repairs, 
and  maintenance  of  electrical  inst-allations  at  w'orks,  &c. 

.\t  Lewes,  the  Electric  Supply  Co.  applied  for  renewed 
exemption  for  A.  J.  Cox  (32,  gamson  duty  abroad),  engine 
fitter  and  cable  jointer.  Captain  Selby  Ash  suggested  that 
the  case  should  be  adjourned  for-  the  National  Service  autho- 
rities to  tiy  and  find  a  substitute.  ,  The  manager  of  the  works 
(Mr.  H.  J.  WiUiams)  .said  that  he  did  not  think  it  would  be 
possible  to  find  a  substitute,  as  the  man  was  doing  the  work 
of  three  separate  men  at  an  ordinary  station.  Mr.  Farn- 
combe  obsei-ved  that  an  efficient  substitute  would  have  to 
be  secured  before  the  man  was  released,  and  the  adjourn- 
ment was  agreed  to. 


At  Ryde,  the  Isle  of  Wight  Electric  Light  Co.  appealed  for 
P.  G.  Churchill  ('ii),  claimed  to  be  in  a  certified  occupation, 
and   by  agreement  conditional  exemption  was  conceded. 

The  West  Sussex  Appeal  Court  has  dismissed  an  appeal  by 
the  National  Service  Representative  again.st  coemption  until 
February  'ilst  granted  to  a  Brighton  electrician  (40.  B'i),  but 
the  CoiU't  expressed  the  opinion  that  respondent  should  join 
the  Volunteers. 

Before  the  West  Kent  Api>eal  Court,  exemption  was  sought 
by  A.  S.  May  (38,  C2),  of  Orpington,  whose  case  had  been 
jHit  back  for  him  to  obtain  work  of  national  importance.  He 
was  stated  to  have  become  electrical  engineer  at  the  Ontario 
Military  Hospital  at  Oi-pington,  and  three  months  were  con- 
ceded. 

At  Folkestone,  there  was  a  review  of  the  ca.ses  of  Messrs. 
Cripps  and  Pain,  switchboard  attendants  at  the  works  of  the 
Electricity  Co.  It  was  complained  that  they  had  not  carried 
out  the  required  number  of  drills  with  the  Volunteers,  Cripps 
not  having  put  in  any.  and  Pain  only  11  out  of  a  minimum 
of  '22.  Cripps  said  that  the  arrangement  of  hours,  eight 
hours  seven  days  a  week,  did  not  permit  him  to  give  the 
necessai-y  time.  Aid.  F.  Hall,  for  the  company,  said  that  the 
men  w'ere  on  work  of  national  impoi-tance,  and  in  a  certified 
occupation.  The  staff  at  the  works  was  very  much  depleted ; 
40  had  left  out  of  90.  and  they  must  have  efficient  substi- 
tutes. The  Tribunal  respited  the  cases .  until  February  10th 
to  give  the  men  an  opportunity  of  fulfilling  the  Volunteer 
condition,  the  alternative  being  the  withdrawal  of  exemption. 

At  Hastings,  the  Tramway  Co.  app'ealed  for  several  of  their 
staff.  Mr.  Webb,  an  electrical  engineer  (.\  1),  the  only  one 
in  the  power  house  with  an  electrical  training,  and  left  with 
a  depleted  staff,  was  granted  conditional  exemption.  The 
thief  clerk  ('29,  Al)  was  allowed  four  months,  with  the  sug- 
gestion that  someone  should  be  trained  to  take  his  place ;  the 
depot  superintendent  at  Silverhill  (39,  C 1)  was  given  three 
months;  an  ovei'head  linesman  (37,  B  1)  and  his  assistant  (31. 
CI),  who  does  the  cable  jointing  work,  had  conditional  ex- 
emption renewed;  a  driver  in  the  power  house  was  granted 
conditional  exemption ;  a  car-body  man  was  aUowed  a  final 
two  months;  a  brake  examiner  {03,  B 1)  received  three 
months  final;  nine  trarncar  diivers  were  given  from  one  to 
tlii-ee  months  ti&al ;  and  three  men,  each  in  Class  C,  engaged 
at  the  depots,  were  each  allowed  three  months  by  consent 
of  the  Military. 


IMPORT  TRADE  OF  AUSTRALIA. 


A  REPORT  on  the  position  of  the  import  trade  of  .\ustralia  in 
July,  1917,  by  Mr.  G.  T.  Mil.ne,  H.M.  Ti-ade  Commissioner  in 
the  Commonwealth  of  Australia,  has  just  been  issued  by  the 
Board  of  Trade.*  It  has  been  prepared  in  place  of  the  usual 
annual  report  by  the  Commissioner.  Extracts  are  given  below 
of  .such  portions  as  will  interest  the  electrical  and  allied  trades. 

Competition  from  the  United  States  and  Japan. — The  strong 
jxisition  achieved  by  the  United  States  in  the  Australian 
market  has,  of  course,  been  rapidly  enhanced  by  the  war 
situation,  but  it  would  be  altogether  a  mistake  to  disregard 
the  fact  that  previous  to  the  war  that  position  was,  year  by 
year,  becoming  more  assured.  The  branch  of  trade  in  which 
the  effect  Of  United  States  comjietition  is  most  severely  felt 
is  in  that  of  machinery,  one  of  the  most  imix)rtant  groups 
comprised  in  America's  total  being  electrical  machinery. 

Soon  after  the  outbreak  of  wal'  numbers  of  Japanese  mer- 
chants sent  travellers  to  study  the  .Australian  market,  and 
the  Japane.se  Government  supplemented  these  efforts  to  in- 
ci'ease  trade  by  dispatching  Commissioners.  Both  the  official 
and  non-officiaj  envoys  displayed  the  greatest  activity  in  .secur- 
ing samples  of  the  goods  most  in  demand,  and,  although  the 
object  in  view  was  officially  stated  to  be  the  supplying  of 
such  articles  as  were  formerly  impoi-ted  from  Germany,  no 
opportunity  was  lost  of  securing  orders  for  goods  of  any  kind 
that  could  be  successfully  manufactured  in  Japan. 

Japan's  purchases  from  Australia  have  nevertheless  been 
in  excess  of  her  sales,  and  neither  her  Government  nor  her 
manufacturers  and  merchants  will  be  likely  to  relax  efforts 
to  balance  the  account  by  shipments  of  manufactured  goods. 

In  common  with  the  metal  trades  generally,  there  has 
naturally  been  a  con.sidei'able  decline  in  the  value  of  imports 
of  machinery.  On  the  electrical  side,  British  finns  have 
managed  to  do  a  considei"able  amount  of  business,  notwith- 
standing the  many  difficulties  by  which  they  ai-e  confronted. 
The  elimination  of  the  .\llgemeine  Elektricitats  (Jesellschaft 
("  .A. E.G."),  whose  competition  was  of  the  most  formidable 
kind,  has  left  the  American  manufacturer  as  our  most  serious 
competitor.  Up  to  the  present  no  electrical  machinery  of 
Japanese  manufacture  has  been  imported,  with  the  excep- 
tion of  a  few  small  motors.  For  some  years  a  certain  amount 
of  electrical  material  has  been  imported  from  Sweden,  notably 
telephonic  apparatus,  and,  to  a  less  extent,  dynamos.  A  large 
Swedish  concern  has  been  giving  greater  attention  to  the 
."Australian  market  of  late,  and  has  made  arrangements  for 
endeavouiing  to  secure  an  increased  share  of  the  trade. 

With  regard  to  electrical  appliances  other  than  machinery,' 
the  imports  of  most  of  these  lines  show  a  falling  off.  but. 
while  the  elimination  of  German  competition   has  tended   to 
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strengthen  the  hold  on  the  market  of  American  and  other 
competitors,  the  British  position  cannot  be  regarded  as  having 
been  uns-atisfactory  during  the  war  period  when  all  circum 
stances  are  taken  mto  account.  The  trade  in  electroliers  ami 
brackets  is  comparatively  unimportant,  as  many  of  these  arc 
made,  or  at  least  assembled,  locally.  In  met;il  fittnigs,  s\ich 
as  switches  and  lampholdere,  Japan  has  entered  the  market, 
but  these  products  are  not  regarded  with  much  favour, 
although  low  in  price.  In  heatmg  and  cooking  appliances, 
America-  holds  the  leading/  po.sition,  but  the  imports  are  small 
in  amount,  as  some  of  these  outfits  are  put  up  loc-ally.  The 
trade  in  wire-lilament  lamps  is  very  large,  and  growing-  in 
common  with  other  electrical  lines,  but  no  figures  are  avail- 
able to  indicate  the  value  of  the  iraiX)rt  trade.  It  is  mostly 
shared  l>y  the  United  Kingdom,  Tnited  States,  and  Holland. 
Although  the.se  lamps  are  manufactui-ed  in  Japan,  they  do 
not  appear  to  be  exported  to  this  market  at  present  to  any 
extent.  The  Customs  duty  on  these  lamps  amounts  to  "20 
per  cent,  ud  calorem  if  manufactured  in  the  United  Kingdom, 
and  to  2.5  i>er  cent,  if  from  other  sources.  The  intention  of 
the  Legislature  in  conceding  preference  to  goods  of  British 
manufacture  has,  however,  in  efl'ect  been  negatived,  because 
the  wholesale  selling  price  in  Holland  of  the  Dutch  lamps,  for 
example,  on  account  of  lower  wages  paid,  is  considerably 
l<-)\ver  than  the  wholesiile  selling  price  in  the  United  Kingdom 
of  the  British  lamp.  It  has  been  estimated,  therefore,  that 
while  the  duty  on  the  Dutch  lamp  works  out  at  from  '23d.  to 
2id.  each,  that  on  the  British  lamp  comes  to  as  much  as  4id. 
per  lamp.  On  account  of  this  dLsability.  firms  offering  the 
British  lamp  to  public  bodies  when  tendering  are  placed  at 
a  disadvantage.  Japan  has  done  con.siderable  business  in 
electrical  gla.ssware  (shades,  &c.).  In  insulated  cable  and 
flexible  cords,  the  Japanese  makers  do  not,  as  yet,  hold  a 
strong  position,  but  the  quality  of  the  goods  submitted  is 
stated  to  have  improved,  although  it  is  .still  inferior  to  those 
of  British   firms. 

With  regard  to  insulators,  the  Biitish  position  has,  for  a 
long  time,  been  unsatisfactory,  as  in  certain  types  of  insillators 
British  prices  have  been  .such  as  could  not  compete  with 
Continental  and  Japanese  makers.  A  considerable  number 
of  in.sulators  are  now  being  manufacturecl^in  Australia,  and, 
whei"e  found  to  be  satisfactory,  tfhese  have  a  preference  in 
contracts  i.ssued  by  the  postal  authorities.  British  manufac- 
turers of  electrical  material  are  kept  well  informed  of  develop- 
ments in  the  industry  through  tlicir  branches  and  representa- 
tives, while  the  British  Electrical  and  Allied  Manufacturers' 
As.sociation,  which  has  an  Overseas  Committee  in  Melbourne, 
is  enabled  to  watch  the  trade  as  a,  whole. 

De»iand  for  Engineering  Supplies. — A  few  remarks  should 
be  devoted  to  probable  developments  in  which  engineering 
supplies  will  be  in  demand,  and  to  the  representation  of  engi- 
neering films.  As  in  all  new  countries,  there  has  been,  and 
is  likely  to  be,  in  Australia  very  large  expenditure  on  works 
c^f  a  public,  as  well  as  of  a  private,  kind  demanding  engineer- 
ing  plant  and   supplies. 

Schemes  for  the  extension  of  railways,  the  improvement  of 
ports  and  harbours,  water  supply  and  sewerage,  imgation 
power  supply  (such  as  those  of  a  hydro-electrical  kind  in 
Tasmania,  and  the  development  of  the  immense  brown  coal 
deposits  in  Victoria),  held  over  owing  to  the  war,  will  be 
undertaken,  and  the  source  whence  these  will  be  finance'' 
will  determine  to  a  large  extent  where  the  orders  for  plant 
will  be  placed.  Road-making  on  a  large  scale  is  being  recog- 
nised as  one  of  the  most  urgent  needs  of  the  country. 

The  pronounced  tendency  of  the  State  of  Australia  to 
control  activities  which  in  some  countries  are  directed  by  the 
private  capitalist  is  too  well  known  to  be  dilated  upon  here, 
and  there  is  every  pre.sumption  that  this  policy  will  be  con- 
tinued and  extended  after  the  war.  In  the  past,  Biitisb 
engineering  firms  have  been  represented  in  .\u-stralia.  to  a 
fonsiderable  extent  by  local  firms  witli  engineering  experi- 
ence, although  in  some  cases  by  firms  in  which  this  has  been 
lacking.  British  engineering  fimis  cannot  be  reminded  too 
often  that,  if  they  wish  to  supply  plant  and  machinery  to 
Government  Departments  and  public  bodies  in  Australia,  it 
is  practically  e.ssential  that  they  should  be  locally  represented 
either  by  a.  technical  man  who  devotes  his  whole  time  to  the 
interests  of  his  firm,  or  by  one  or  other  of  the  numerous 
reputable  finns  in  the  counti-y  who  are  familiar  with  engi- 
neering work,  and  are  in  touch  with  the  Government  Depart- 
ments. In  the  latter  ca.se.  it  is  a  g(X)d  plan  for  the  home 
firm  to  have  one  of  its  technical  men  on  the  staff  of  the 
of  the  ."Vustralian  firm 

One  important  matter  which  should  be  kept 'in  view  is 
whether  a  given  local  firm,  which  expresses  its  readiness  to 
undettake  the  representation  of  British  engineering  intere.sts 
in  the  whole  of  .Australia,  is  in  reality  qualified  to  do  s<i. 
Instances  could  be  cited,  not  only  in  respect  of  engineering 
representation,  but  in  regard  to  agencies  of  every  kinjd,  where 
the  agent  can  do  justice  to  the  interests  of  bis  principal  in 
one  or  two  States  only,  but  in  which  he  has  made  himself 
responsible  for  the  whole  of  Australia.  Provision  against  this 
kind  of  thing  can  only  be  secured  by  making  the  fullest 
possible  investigation;  indeed,  it  may  be  said  that  no  really 
large  and  important  agency  appciintment  can,  as  a  rule,  be 
satisfactorily  made  without  a  visit  to  .Australia  by  a  partner 
or  superior  officer  of  the  home  firm  or  companx-,  except  in 
cases  where  the  Australian  finn  has  a  London  house,  or 
where  one  of  its  partners  periodically  visits  the  United  King- 
dom.   If  there  is  oae  criticism  which  more  than  another  ia 


directed  against  British  manufacturers  in  practically  every 
branch  of  trade,  it  is  the  failure  on  their  part  to  appreciate 
the  value  of  the  Australian  market,  and  their  consequent 
unwillingne.ss  to  exi>end  the.  time  and  money  necessary  to 
visit  the  market.  I'bin  indifference  or  neglect  lias  undoubt- 
<  illy  contributed  to  our  loss  of  trade  in  some  directions,  and 
is  in  reality  an  expression  of  that  tendency  to  rely  on  the 
buying  houses  already   refeiTed  to. 

Co-opcratiue  Selling  Organisations. — In  the.  re-organisation 
(it  the  engineering  and  metal  industries  forced  upon  the 
United  Kingdom  by  the  war,  it  ha.s  become  apparent  that, 
if  United  Kingdom  manufacturi'rs  are  to  meet  successfully 
the  -sti-ong  comi>etition  in  tlie  markets  of  the  world  which  is 
anticipated  after  the  conclusion  of  hostilities,  there  must  be 
a  far  greater  degree  of  co-ojieration  among  the  firms  in  a 
given  branch  of  industry  than  there  has  been  in  the  past, 
and  there  is  already  evidence  that  this  is  taking  place.  So 
much  iias  beeji  written  about  standardised  and  large-scale 
production,  and  the  elimination  of  overlapping  in  production, 
that  it  is  unneces.sai-y  to  deal  with  this  question  here;  it  is. 
rather  the  question  of  co-operative  effort  in  connection  with 
distribution    in    overseas  markets    that   demands  attention. 

The  recent  formation  by  certain  firms  of  machine-tool 
makers  in  the  United  Kingdom  of  a  trade  association  which 
has  in  \ie\v  the  prevention  of  overlapping  in  production  and 
co-operative  .selling  arrangements  in  overseas  markets  will, 
it  is  hoped,  be  followed  by  other  branches  of  industry.  If 
each  of  the  more  important  indus-tries  in  the  United  Kingdom 
\yere  organised  in  such  a  way  that  the  association  representa- 
tive of  that  industry  would  act  as  a  guardian  of  the  interests 
of  its  members,  and  XAould.  through  its  expert  officers,  syste- 
matically study  the  markets  of  the  world  for  thefr  benefit, 
the  result  would  lie  of  the  greatest  possible  advantage  to 
British  trade.  Let  the  officers  of  the.se  associations  pay  a 
visit  for  a  few  months  to  the  piincipal  oversea  markets,  and 
\\ork  in  co-operation  with  the  resident  British  ofiicial  repre- 
sentative of  trade,  and  they  will  obtain  infonuation  of  .such 
a  kind,  and  be  able  to  pre.sent  it  to  tho.se  interested  in  such 
a  form,  as  cannot  at  present  either  be  obtained  or  presented 
by  the  official  representative  of  trade  who  endeavours  to  keep 
himself  informed  on  the  whole  range  of  the  import  trade. 
In  saying  this,  it  is  not  suagested  that  the  individual  manu- 
facturers can  afford  to  relax  their  efforts,  but  it  must  be 
obvious  that  a  systematic  investigation  of  the  kind  suggested, 
undertaken  in  the  interests  of  an  ihdu.stry  as  a  whole,  will 
be  productive  of  better  results  to  British  trade  than  the 
i.solated  and,  in  some  cases,  imjierfectly  conceived  efforts  of 
the  individual  firm. 


FORTHCOMING     EVENTS. 


Physical  Society  of  London.-  Fridav-  .lannaiv  a5th.  .\t  ."  p.m.  At  the 
Imperial  College  of  acience,  South  Kensington,  S.W.  Pi-esiilentiiil  aiUress 
by  Ml-.  C.  v.  Boys,  F.R.S. 

North  -  Fast    Coast    Institution     of    Engini-ers    and     Shipbuilders.— 

SatuiJav,   .lanuaiT   aeth.      At  Newcsstle-on-TTne.       At   6  p.m.      Address 
hy  the  Right  Hon.  C.  .Wdison,  M.P.,  Minister  of  Reconstruction. 

Royal  Institution  of  Gr<>at  Brilaio.— Saturday,  January  26th.  At  S  r.m. 
At  Albemarle  Street,  Piccadilly.  W.  "The  Chemical  Action  of  Light" 
iLecture  II),  by  Prof.  W.  J.  Pope.  F.R.S. 

Friday,  February  1st.  At  5  30  p.m.  At  Albemarle  Street,  W.  '. 
Lecture  on  "Gravitation  and  the  Principle  of  Relativity,"  by  J'rof.  A.  8. 
Edington,  F.R.S. 

Royal  Society  of  Arts.  Monday,  January  28th.  At  4.80  p.m.  .■Vt  Jolm 
Street,  Adelphi,  \V.C.2.  Cantor  Lecture  on  "High  Temperature  Processes 
and  Products,"  by  Mr.  C.  R.  Darling  (Lecture  II). 

lastltDtion   of    Electrical    Engineers. —  iManrbester   Local    S<rt<«n.l— 

Tuesday,  January   ;llth.     At  7  p.m.    .M  the  Engineers'  Club.     Paper  on 
"  Telephone  Exchange  Transfei-s  and  their  Organisation,"  l)v  Mr.  F.  G.  C. 


NOTES. 


r  The   A.S.E,— It   is  stated  that  tlie  membership  of  the 

Amalgamated  Society  of  Ensrineers  at  the  betriiining:  of  this  year 
was  approximately  272,000.     .\t  the  end  of  1!)11  it  was  121,000. 

Volunteer  Notes. — London  Army  Troops  Tompaxies. 
Volunteer  Engineers.— Headquarters.  Balderton  Street,  Oxford 
Street,  W.l. 


Orders  for  the  week  ending  February  2nd.  1918,  by  Lieutj*Colonel  C.  B.  Clay,  J 
V'.D..  Commanding. 

Officer  for  Iht  IfjfSr.— Second  Lieut.  F.  Gavwood. 

Monday,  January  28th.— No.  3  Company,  6.30— «.30.  Recruits'  Drill,  6.30-8.30.  ; 
Signalling  Section,  6..'«— 8.30. 

Tuesday,  Jauuaiy  29th. — Musketry  insti-uction  for  N.C.O.'s  at  5.30.     Lecture  \ 
on  "Demolitions."  at  6.30.    Physical  Drill  .ind  Bayonet  Fighting,  7.30. 

Wednesday,    January    SOth.— No.    1    Company,"    Knotting,    Jtc,    6.30— 8.30.  J 

Musketry  instruction  for  N.C.O.'s,  at  6.30.    Recruits'  Drill,  6.30.  | 

Thursday.  January  31st.— No.  2  Company,  Knotting,  &c.,  6—8.      Recruits'  i 

Drill,  e.ai    s.:io.    Signalling  Section,  6.30—8.30.    Ambulance  Section,  6.30—8.30.  ' 

Friday,  February  1st.— Musketry,  5.30—8..  j 

Saturday.  February  2nd.— Entrenchments,  &c.,  for  thq  whole  corps,  2.45 — 4.45,  J 
Musketry  instruction  for  N.C.O.'s.  4  45. 

AU  drills  will  take  place  at  Heudquartei-s,  unles.s  otherwise  stated.  | 

(By  order)  Maouod  Ybabslzt,  Capt.  and  Adjutant,  ' 
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The  Alleged  Discovery  of  a  Substitute  for  Copper.— 

Germivu  industrial  circles  are  verymucli  interested  in  Die  discovai-y 
of  a  new  alloy  which,  it  is  said,  will  replace  copper  for  technical 
purposes.  The  new  metal  is  said  to  have  a  •rreater  density  than 
copper  and  lower  elongation,  while  beinjj  an  excellent  conductor 
of  electricity.  A  certain  number  of  tests  have  already  been  made 
on  the  alloy,  and  a  representative  of  the  A.E.G.  is  in  negotiation 
with  the  inventor  with  a  view  to  acquiring  the  patent  rights. 
The  A.E.G.  will  probably  grant  a  licence  to  a  large  foundry  at 
Lausanne  to  manufacture  the  substitute. 

Lack  of  detailed  information  forbids  us  to  comment  with  any 
approach  to  conviction  on  the  matter,  but  we  may  point  out  that 
hitherto  experience  has  indicated  that  any  alloy  of  two  metals  may 
be  expected  to  possess  a  higher  resistivity  than  one  of  its  con- 
stituents. Hence,  while  it  would  be  reckless  to  deny  the  possi- 
bility of  producing  an  alloy  with  high  conductivity,  we  are  very 
sceptical  as  to  the  reliability  of  the  inventor's  claim  in  this 
respect. 

Women  and  Electricity.— AVben  a  wonwn  is  sulky  uikI 

will  not  speak        Exciter. 

If  she  gets  too  excited         Controller-. 

If  she  talks  too  long  Interrupter. 

If  her  way  of  thinking  is  not  yours  ...  Converter. 

If  she  is  willing  to  come  half  way  '  ....  Meter. 

If  she  will  come. all  the  way  Receiver. 

If  she  wants  to  go  further Conductor. 

If  she  would  go  still  further  Dispatcher. 

If  she  wants  to  be  an  angel  Transformer. 

If  you  think  she  is  unfaithful        Detector. 

If  she  is  unfaithful Lever. 

If  she  proves  your  fears  are  wrong  ...  Compensator. 

If  she  wants  chocolates       Feeder. 

If  she  sings  wrong   ...         ...         ...         ...  Tuner. 

If  she  is  a  poor  cook  Discharger. 

If  she  is  wrong  Rectifier. 

If  she  is  cold  to  you ...  Heater. 

If  she  gossips  too  much       ...  Regulator. 

If  she  becomes  upset  ...  Reverser. 

—  El eci riciil  E.i-pi'riiiii'ntei-. 

The  Electrolytic  Refinement  of  Copper.— In  bhe  course 

of  his  Cantor  Lectures  on  "  Progress  in  tlie  Metallurgy  of  Copper," 
reixirted  in  the  Juurnal  of  'the  Siiijal  Socirty  of  Art,i,  Prof.  H.  C.  H. 
Carpenter  gave  the  following  account  of  the  refineries  at  Raritan, 
near  New  York  : — The  metal  arrives  from  Anaconda  averaging 
from  !>ir3  to  9!l'8  per  cent,  of  copper.  It  contains  also  about  SO  oz. 
of  sUver  and  O'o  of  an  ounce  of  gold  yier  ton-  The  method  of 
nrranging  the  electrodes  in  the  depositing  tanks  is  that  known  as 
the  parallel  or  multiple  system,  in  which  all  the  anodes  in  one 
tank  are  connected  to  one  pole  of  the  circuit,  and  the  cathodes 
situated  between  them  to  the  other.  Each  tank  has  thirty  anodes 
and  thirty  cathodes,  and  there  are  three  thousand  tanks  in  all.  In 
this  way  each  tank  constitutes  one  large  anode  and  one  large 
cathode,  and  the  voltage  as  measured  between  any  two  neighbour- 
ing electrodes  is  the  same.  The  systenr  thus  allows  of  the  use  of 
currents  at  low  voltage,  and  the  danger  of  short-circuiting  is 
lessened.  The  tanks  themselves  are  arranged  in  series.  Thev  are 
distributed  on-  a  series  of  descending  levels,  and  the  liquorTlowa 
from  one  set  to  the  next  by  gravity  through  lead  pipes,  and  is  kept 
in  circulation  by  pumps.  The  cathodes  consist  of  thin  plates  of 
pure  copper  corresponding  in  sizft  to  the  anodes,  which  are  2  ft.  (i  in. 
X  3  ft.  X  2  in.  thick.  The  current  density  is  about  12  amperes 
per  square  foot,  the  voltage  is  02,  and  the  temperature  of  the 
electrolyte  55°  C.  One  anode  stays  in  as  long  as  three  cathodes. 
The  latter  are  allowed,  to  grow  until  their  thickness  is  -[gg  in. 
They  are  then  removed,  otherwise  nodulising  occurs,  and  this  sets 
up  short  circuits.  The  anodes  last  about  one  month,  and  are  then 
taken  back  to  the  anode-casting  furnace.  From  the  sludge  ia  the 
tanks  are  obtained  gold,  silver,  platinum,  palladium,  selenium,  and 
tellurium. 

The  electro-deposited  copper,  whose  purity  is  from  99'95  to 
9fl'98,  still  requires  one  more  treatment.  The  metal,  in  spite  of  its 
high  degree  of  purity,  is  not  tough,  nor  is  it  in  a  shape  suitable  for 
industrial  use.  It  is,  therefore,  given  a  final  furnace-refining  of 
the  same  character  as  that  which  preceded  the  electrolytic  refining, 
and  is  cast  into  ingots.  When  intended  for  conductivity  work  the 
metal  is  cast  into  wire-bars  of  varied  shape  and  size  according  to 
requirements.  Some  of  these  are  500  lb.  in  weight,  and  measure 
7  ft.  X  li  in.  square.  Before  casting,  samples  of  copper  are  taken 
and  drawn  down  into  wire  and  tested  for  electrical  and  mechanical 
properties.  The  effect  of  this  final  operation  is  to  reduce  the  purity 
of  the  copper,  owing  to  the  introduction  of  oxygen,  to  about  997  to 
99'8  per  cent. 

In  connection  with  certain  important  changes  which  were  made 
in  the  Anaconda  works  in  1914-1915,  the  Cottrell  process  for 
agglomerating  and  collecting  fine  particles  contained  in  gases 
moving  at  high  velocity  has  been  adopted  for  the  recovery  of 
mineral  values  fi'om  the  flue  dust  passing  out  of  the  new  roasters. 

Above  the  roaster  are  installed  four  Cottrell  units  in  a  structure 
located  oter  the  main  25  ft.  x  25  ft.  flue.  The  units  employed  are 
of  the  so-called  "box"  type.  Each  contains  21  plates  20  ft.  high 
and  24  ft.  long,  llj  in.  apart.  Each  plate  is  n^ade  up  of  sheets  of 
20-in.  corrugated  iron,  the  axes  of  the  corrugations  being  horizontal. 
Corrugated  sheets  are  used  in  preference  to  flats  on  account  of  their 
stiffness.  Between  the  plates  are  hun,g  steel  chains  i  in.  thick  over 
all.  The  gas  flows  upwards  from  the  bottom,  and  returns  to  the  flue 
by  way  of  a  common  down-take,  the  distribution  of  the  flow  being 
controlled  by  butterfly  dampers  on  the  top  of  the  unit.     The  voltage 


between  the  electrodes  is  about  50.000,  and  the  total  power  con- 
sumed between  90  and  100  h.p.  Somewhere  about  800,000  cubic 
feet  of  gas  per  minute,  at  a  temperature  of  200°  C,  pass  through 
the  tour  units,  though  they  were  designed  for  only  half  this 
quantity.  The  dust  recovered  is  aljout  70  tons  per  24  hours  from  , 
the  treatment  of  1,500  tons  of  concentrate.  A  new  plant  is  soon  to 
be  installed,  which  will  follow  the  present  units  somewhat  closely 
in  design. 

At  the  mine  of  the  Chile  Ex\iloration  Co(,  situated  at 
Chuquicamata,  electrolytic  copper  of  a  high  degree  of  purity  is 
obtained  from  the  ore  in  only  three  stitges.  The  plant  is  designed 
for  a  capacity  of  10,000  tons  of  average  grade  ore  per  day.  The 
latter  is  crushed  to  about  1  in.  mesh,  and  leached  with  sulphuric 
acid.  The  greater  part  of  the  chloride  is  eliminated  by  treatment 
in  tube  mills  with  metallic  copper.  The  remaining  copper  is 
precipitated  from  solution  by  electrolysis,  and  the  cathodes  are 
melted  into  commercial  bars.  The  cuprous  chloride  formed  in  the 
dechloridising  drums  is  worked  up  into  copper,  either  by  smelting 
or  by  dissolving  the  chloride  in  salt  and  electrolysing,  or  by 
precipitating  as  cement  cop})er  with  scrap-iron.  tn  the  original 
plant  magnetite  anodes  were  used  in  the  electrolytic  process.  They 
proved  very  brittle,  and  numerous  breakages  occurred.  A  substitute 
which  has  proved  satisfactory  on  the  whole  is  duriron,  a  high 
silicon-iron  alloy.  It  is  not  entirely  unacted  on,  but  from  1 5  to  20 
times  its  weight  of  copper  can  be  dejiosited  before  it  is  corroded 
away.  Duriron  anodes  have  an  advantage  over  magnetite  in  their 
mechanical  strength,  but  they  have  a  much  liigher  over-voUage, 
which  is  a  decided  disadvantage,  and  about  15  per  cent,  more  elec- 
trical energy  is  required  for  the  deposition  of  the  same  quantity  of 
copper.  The  conductivity  of  the  copper  produced  is  from  100'5  to 
101  per  cent.  Matthiessen's  standard. 

From  start  to  finish  the  process  is  one  of  hydrometallurgy.  and 
pyrometallurgical  processes — ajiart  from  one  alternative  method  of 
working  up  the  cuprous  chloride — are  entirely  absent. 

Electric    Lorries    and    Petrol    Economy.  —We    learn 

from  Xew  York  that  President  Wilson  is  taking  personal  steps  to 
bring  about  petrol  economy  without  undue  disturbance  of  trans- 
port interest,  and  has  agreed  that  every  encouragement  shall  be 
given  to  the  continued  output  of  electric  lorries  both  for  home 
trade  and  export  tof  he  Unitpd  Kingdom.  The  U.S.A.  Aeronautical 
Department  has  purchased  the  rotary  engine  division  of  the  Long 
Island  City  factory  of  the  General  Vehicle  Co.  for  ,^500.001).  but 
the  terms  of  the  Government  contract  expressly  protect  the 
electric  vehicle  departments,  and  every  facility  will  be  provided 
for  their  increased  production  if  required.  It  is  understood 
that  the  present  depletion  of  transport  in  the  United  Kingdom 
largely  accounted  for  the  decision  not  to  interfere  with  the  General 
Vehicle  C'j.'s  export  trafle. 

Breaking    up    Engine    Foundations. — Quickjime,  wliun 

wet.  develops  an  enormous  expansive  force  that  acts  slowly  and 
almost  irrisidtibly.and  has  long  invited  use  for  mechanical  purposes. 
Successful  efforts  to  utilise  this  force  have  been  noted  in  a  recent 
issue  of  Itoelt  Products,  which  describes  its  efficient  use  in  breaking 
up  heavy  brick  masonary.  Several  12  ft.  by  20  ft.  piers.  12  ft.  high, 
were  situated  between  similar  foundation  piers  for  engines  in 
operation,  and  it  was  necessary  to  remove  them  without  injuring 
the  machinery.  Blasting  was  therefore  inadmissible,  and  hand- 
cutting  and  breaking  too  slow  and  expensive.  The  work  was 
accomplished  bydrilling  3  in.  vertical  holes  3  ft.  deep  and  3  ft.  apart 
in  both  directions  over  the  entire  area  of  the  piers,  and  filling  them 
within  (J  in.  of  the  top  with  freshed  slaked  lime,  in  pieces  \  in.  to 
li  in.  wide.  As  soon  as  the  lime  was  thoroughly  wet  the  tops  of 
the  holes  were  filled  with  brick  drilling  well  tamped,  and  in  about 
ten  minutes  crack*  started  in  every  direction,  and  the  entire  top  of 
the  foundation  pier  was  broken  into  3-ft.  cubes. — foiinial  of  the 
Itotjiil  Sorirtii  of  Arts. 

Medals   for    Motormen.— The    Medal    of    the    British 

Empire  for  courage  has  been  awarded  to  Motorman  .1.  F.  Sams 
and  Condnctress  E.  Anger,  of  the  Southend  on-Sea  Corporation 
tramways,  who  remained  at  their  posts  durmg  the  German  air  raid 
on  the  town  on  August  12th. 

Electricity  in  Agriculture. — i^ome  interesting  e.vperiments 

in  connection  with  the  application  of  electricity  to  crop  culture  are 
being  conducted  at  Liverpool  under  the  direction  of  Mr.  ,1.  A. 
Brodie,  the  city  engineer,  and  Mr.  Harold  Dickinson,  the  city  elec- 
trical engineer.  The  experiments  are  being  carried  out  at  Calder- 
stones  Park,  where  a  small  installation  has  been  set  up  in  order  to 
test  an  area  of  about  an  acre.  Two  patches  of  land  have  been 
placed  under  observation,  one  being  under  electrical  treatment  and  the 
other  left  to  Nature.  Each  plot  has  been  planted  with  similar 
seed,  including  oats  and  barley,  and  the  results  are  being  carefully 
noted.  So  far  the  periodical  measurements  show  that  the  crops 
under  electrical  treatment  are  progressing  more  rapidly  than  the 
untreatei^  l)ut  the  trials  are  not  yet  sufficiently  advanced  to  afford 
definite  results. 

The  Siemens  Shares.— In  reply  to  a  questiou.  Sir  Albert 
Stanley,  President  of  the  Board  of  Tr.ade,  states  that  the  shares  in 
Siemens  Brothers  A:  Co.,  Ltd.,  vested  in  tlie  Public  Trustee,  have 
been  sold  to  British-born  subjects.  No  company  has  been  formed 
for  the  purpose  of  purchasing  the  shares.  One  of  the  conditions 
of  the  sale  is  that  tlie  articles  of  association  should  be  altered  in 
such  a  manner  as  to  ensure  that  the  control  of  the  company  will 
in  future  be  vested  in  British  subjects,  and  the  Public  Trustee 
received  assurances  as  to  the  continuance,  of  the  business. 
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Institution  and  Lecture  Notes.— Diesel  Engine  Users' 

Association. — At  the  December  meeting  of  the  Association.  Mr. 
Napier  Prentice,  engineer  and  secretary  to  the  Suffolk  Electricity 
Supply  Co.,  Ltd.,  was  elected  as  President  in  succession  to  Mr. 
Borter.  and  Messrs  J.  E.  Edtfecombe.  King-ston-ujKjn-Thames.  and 
A.  W.  Money,  Chiswick.  were  elected  as  the  new  members  of  the 
General  Committee.  Mr.  Percy  Still  was  re-elected  as  honorary 
secretary.,  and  made  a  statement  as  to  the  position  of  the  Association 
and  the  work  dealt  with  during-  the  year  1!)17.  The  total  member- 
ship of  the  Association  now  numbers  Ss,  repres('ntingr  a  total  Diesel 
entrinc  horse-power  of  52,4.51.  The  new  class  of  "subscribers." 
which  was  formed  towards  the  end  of  the  year  liUfi,  now  numbered 
.5!!.  heinfr  an  increaseof  40  dnrinir  the  year.  The  abnormal  increase 
in  the  price  of  all  classes  of  fuel  oil  and  the  difficulties  of  obtain'njr 
reyular  and  suitable  supplies,  dueto  the  conditions  brought  about 
by  the  war,  had  received  the  attention  of  the  Committee.  The 
control  of  tar  oil  supplies  by  the  Ministry  of  Munitions,  and  the 
system  of  usinjr  licences  to  sellers  and  purchasers,  led  to  communi- 
cations and  interviews  with  the  Controller  of  Mineral  Oil  Supplies, 
which  had  no  doubt  been  productive  of  amelioration  in  their 
position.  Haviny  devoted  a  considerable  amount  of  attention  to 
encouraprincr  the  production  in  this  country  of  suitable  tar  oils  for 
use  as  Diesel  eug-ine  fuel,  under  the  impression  that  the  economical 
use  of  such  fuel  would 'be  in  the  national  interest  as  well  as  being 
beneficial  to  the  industry,  the  Association  felt  that  their  claim  to 
be  allowed  the  comparatively  small  proportion  of  tar  oil  fuel 
necessary  for  the  continuity  of  the  workinf,'  of  their  members' 
undertakings  was  entitled  to  some  consideration  on  the  part  of  the 
authorities.  Their  action  in  this  matter  had  certainly  led  to  a 
better  understanding  of  the  situation  by  the  departments  concerned. 
The  action  of  the  Association  in  taking  up  the  subject  of  the 
granting  of  better  terms  in  regard  to  the  allowance  for  depreciation 
of  Diesel  engines  for  income-tax  assessment  had  led  to  a  very 
important  concession  being  made  by  the  Inland  Revenue  authorities. 
The  rate  allowed  for  this  depreciation  had  now  been  increased  from 
5  per  cent,  to  10  per  cent.,  and  this  increased  allowance  would 
remain  in  force  for  three  years  after  the  cessation  of  the  war.  The 
standard  policy  of  insurance  against  breakdown,  which  had  been 
adopted  by  the  .Association  some  time  back  had  been  fully  considered, 
and  a  new  clause  had  been  agreed  to  proWrling  for  reference  to  a 
Standing  Committee  or  the  Association  of  any  disagreement  which 
might  arise  in  the  interpretation  of  the  terms  of  the  policy. 

Liverpool  Engineeriag  Society. — On  Wednesday,  January  23rd, 
Jlr.  Harold  Walker  read  a  paper  on  "  Steam  Boilers  :  their  Design 
and  Construction." 

The  Institute  of  Metals. — The  auAual  general  meeting-  will  be 
held  in  London  on  March  13th  and  14th.  The  Presidential  Addi-ess 
will  be  delivered  and  several  papers  read  and  discussed  on  March 
13th.  whilst  further  papers,  including  the  Fourth  Corrosion  Report, 
ivill  be  read  on  March  14th. 

Institution  of  Electrical  Engineers. — The  arrangements  for  the 
second  half  of  the  ciu-reut  session  include  the  following  items  : — 
February  7th,  Kelvin  Lecture,  by  Prof.  M.  Maclean,  on  "  Kelvin  as 
a  Teacher";  February  21st.  Dr.  C.  C.  Garrard,  on  "  Switchgear 
Standardisation"  :  March  7th,  Jh-.  E.  B.  Wedmore.  on  "The  Con- 
trol of  Large  Amounts  of  Power"  ;  March  21st.  Dr.  S.  F,  Barclay, 
on  "The  Mechanical  Design  and  Specification  of  the  Turbo- 
Alternator  Rotor  "  :  April  1 1th  (joint  meeting  with  the  Electrical 
Section  of  the  Royal  Society  of  Medicine),  papers  on  "  Medical 
Electricity,"  with  an  exhibition  of  apparatus  ;  April  25th.  Mr.  E.  C. 
McKinnon,  on  "  Large  Batteries  for  Power  Purposes  "  :  May  9th, 
discussion  on  "  A  British  Electrical  Proving  House,"  with  an  in- 
troductory paper  by  Mr.  C.  TurnbuU  ;  May  2:ird.  "  Some  Transient 
Phenomena  in  Electrical  Supply  Systems "  ;  May  oOth,  annual 
general  meeting. 

At  the  meetings  of  the  Local  Sections  the  same  subjects  will 
be  discussed. 

Inquiries.  —  Detailed  information  conccrriinff  the 
"  Wilson  "  process  of  electric  welding  is  asked  for. 

Munition  Workers'  Bonuses. — An  official  announcement 

issued  on  Wednesday  last  stated  that  the  Government  had  had 
under  consideration  questions  that  had  arisen  in  regard  to  classes 
of  workmen  claiming  the  bonus  to  munition  workers.  After 
careful  consideration  of  the  advice  of  the  Committee  on  Produc- 
tion, and  of  the  whole  position,  the  War  Cabinet  had  decided  to 
adopt  the  following  as  a  settlement  of  claims  : — 

1.  The  12i  per  cent,  has  been  given  to  workmen  employed  on 
munition  work,  and  paid  as  plain-time  workers  in  engineering 
shops,  boiler  shops,  foundries,  shipbuilding  and  ship  repairing 
establishments,  ircn  and  steel  trades,  electricity  generating  stations 
and  electrical  contracting  trades,  nut  and  bolt  trade,  brass  foundries 
and  brass  works,  bridge  building  and  constructional  engineering, 
hollow-ware  trade,  spring-making  works,  hot-stamping  works, 
tube  works,  and  wagon-building  works. 

2.  As  from  the  beginning  of  the  first  full  pay  week  which 
followed  January  1st  a  bonus  of  7'.  jier  cent,  on  their  earnings 
shall  be  paid  to  all  workmen  of  21  years  of  age  and  over  employed 
ia  establishments  or  trades  (other  than  the  iron  and  steel  trades). 
€uid  engaged  on  munitions  work  who  are  piece  workers,  or  are  paid 
on  a  premium  bonus  system  or  any  mixed  system  of  time  and  piece 
or  any  system  of  payment  by  results,  including  men  working  at 
augmented  time  rates  fixed  in  lieu  of  piece  rates,  or  by  reference  to 
results  or  to  output  of  work.  • 

8.  The  7i  per  cent,  bonus  shall  be  paid  as  an  addition  to  any 
other  bonus  or  war  advances.  No  workman  shall  receive  the  7i  per 
cent,  bonus  >vho  has  already  received  in  some  other  form  some 
equivalent  consideration  for  the  12i  per  cent,  bonus.     Where  pay- 


ment has  been  made  to  workmen  pending  the  general  consideration 
by  the  Government  of  the  position  of  men  paid  by  results,  the 
amoimt  shall  merge  in  the  71  per  cent,  bonus  now  authorised. 

4.  A  special  conference  shall  be  called  of  employers  and  Trade 
I'nions  concerned  in  the  iron  and  steel  trades  to  consider  the  form 
in  which  this  bonus  shall  be  applied.  ' 

5.  .\ny  claims  to  participate  in  the  7'.  per  cent,  bonus  shall  be 
settled  by  the  Committee  on  Production. 

The  12J  Per  Cent.  Bonus. — The  members  of  the  Committee 
on  Production  have  I>een-appointed  by  the  Jlinister  of  Munitions 
as  a  Sjiecial  .Arbitration  Tribunal  (Section  1  (2)  Munitions  of  War 
Act,  iyi7)  to  deal  with  differences  arising  on  the  12i  per  cent. 
Order  referred  to  the  Tribunal  for  decision  by  the  Jlinistry  of 
Munitions. — Tiimx. 

The  Scottish  M.E.A. — With  a  view  to  safogiiiirdinj:  the 

interests  of  the  smaller  municipal  electrical  undertakings  in  con- 
nection with  future  developments,  the  Scottish  Municipal  Electrical 
-Association  has  been  formed,  with  Councillor  MCallum  (Greenock) 
as  chairman  and  Mr.  W.  C.  Bexon  (burgh  electrical  engineer, 
Kilmarnock)  as  secretary. 

Fatalities. — An  im[uiry  was  held  on  14th  inst.,  at 
Bl.aydon-on-Tyne,  into  the  death  of  Henry  P.  Poyzer.  aged  17 
years,  an  incline-braker  at  Blaydon  Main  Colliery.  Herbert  White 
stated  that  Poyzer  and  he  were  resting  in  the  mine  on  the  ))receding 
Friday  by  keeping  hold  of  a  metal  pipe  containing  electric  cables, 
when  they  received  a  shock.  Poyzer  was  killed  and  witness  was 
rendered  unconscious.  William  Blythe.  a  shifter,  said  he  pulled 
Poyzer  off  the  pipe,  but  then  fainted,  and  Edward  Richardson  said 
he  pulled  White  off  the  pipe.  W.  G.  Armstrong,  a  fore-overman, 
used  artificial  respiration  upon  Poyzer.  The  jury  found  that  Poyzer 
had  been  accidentally  killed  thi'ough  having  improperly  taken 
hold  of  a  steel  conduit  pipe  containing  live  electric  cables,  thereby 
causing  the  ends  of  the  cables  to  come  into  contact  and  inflict  a 
severe  electric  shock. 

Appointments  Vacant. — Shift  enpneer  (£3  +),  for  the 

Borough  of  South  Shields  electricity  works  :  shift  engineer  (45s.  +'), 
and  engine  driver  (35s.  -j-).  for  the  Borough  of  Tunbridge  Wells 
electricity  dej^rtment  ;  wireman  for  the  Wolverhampton  Cor- 
poration electricity  supply  department  :  wireman  for  the  Rochdale 
Union.     See  our  advertising  pages  to-day. 

Midland    Power    Station    Engineers. — <'n    Thureday, 

February  7th,  at  7.30  p.m..  at  the  White  Horse  Hotel,  Congreve 
Street,  Birmingham,  the  annual  meeting  of  the  Midland  Electric 
Power  Supply  Engineers'  Association  will  be  held.  The  subjects 
on  the  agenda  are :  Address  by  Chairman  ;  alteration  of  name  of 
association :  future  of  association,  propaganda,  &c.,  and  existing 
scales  of  remuneration. 

America's    Electrical    Christmas. — Wide-spread  reports 

indicate  the  success  of  the  nation-wide  "  America's  Electrical 
Christmas"  campaign,  conducted  under  the  general  direction  of 
the  Society  for  Electrical  Development.  Unprecedented  sales 
activity  in  all  parts  of  the  country,  particularly  by  contractor- 
dealers,  resulted  in  a  truly  electrical  Christmas.  All  of  the 
advertising  and  sales  efforts  were  built  around  the  suitability  of 
electrical  appliances  as  holiday  gifts.  The  Christmas  shopper  this 
year  looked  for  useful  presents,  and  the  advertising  by  electrical 
interests  directed  attention  to  the  electric  shop.  Moreover,  this 
year,  more  than  ever  before,  men  in'  the  industry  took  their  own 
advice  and  gave  electrical  presents. 


OUR    PERSONAL    COLUMN. 

The  Ediiorg  inrite  electrical  finghteerx,  whether  connected  with  the 
technical  or  the  coiiunercial  side  of  the  profe^sithi  and  indttstry^ 
aim  electric  tramway  and  railway  oficiaU,  to  keep  readers  of  the 
Electrical  Review  vosted  as  to  their  morements. 


Central    Station   and  Tramway  Officials. — The  salary 

of  Mr.  Lknest  Holt,  manager  of  the  Ashton-under-Lyne  Corpor- 
ation Tramways,  has  been  advanced  £50  i)er  annum  to  .t310. 

Mr.  THO.MAS  DArcy  NASs.iU.  engineer  and  manager  to  the 
County  of  Dorset  Electric  Supply  Co..  Ltd.  (and  to  its  associated 
companies,  the  Swanage  Co.,  Lyme  Regis  Co.,  and  Blandford  Co.), 
has  been  released  by  the  directors  of  the  companies  for  service  with 
the  Army,  and  has  been  appointed  to  a  Commission  in  the  R.F.C. 

The  salary  of  Mr.  W.  B.  Smith,  chief  sissistant  engineer  in  the 
(ireenock  Corporation  Electricity  Department,  has  been  advanced 
by  £75  per  annum. 

Mr.  S.  a.  Russell  has  been  appointed  shift  engineer  at  Stuart 
Street  electricity  station,  Manchester,  at  a  commencing  salarv 
of  £220. 

Mr.  \.  L.  LuNN.  a  senior  shift  engineer,  has  been  appointed 
turbine  house  superintendent  at  Stuaji  Street.  Manchester,  at  a 
commencing  salary  of  £275.  rising  to  £300. 

Holmfirth  X'.D.C.  has  appointed  Mr.  T.  France,  of  Netherton. 
as  an  assistant  engineer  at  the  electricity  works. 

General. — After  :?.")  years'  service  -with  the  Worthington 
Pump  Co..  latterly  as  their  resident  director  at  the  Newark-on- 
Trent  works,  Mr.  F.  B.  Jack  has  resigned,  to  take  up  an  important 
post  at  the  Sheaf  Works  of  Messrs.  Ruston,  Proctor  i:  Co.,  Lincoln. 
He  was  (.ntsrtained  by  the  members  of    the  staff,  on   Friday, 
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January  ISth,  at  the  Holborn  Restaurant,  and  a  presentation  of  a 
handsome  writinfr  bureau,  with  fitting's  suitaljly  inscribed,  was 
made  by  Mr.  J.  N.  Boot,  on  their  behalf.  The  continuous  growth 
and  development  ot  the  company  was  effectively  described  by 
Mr.  E.  W.  Husted,  in  which  Mr.  Jack  had  rendered  the  most  loyal 
and  hearty  co-operation,  and,  while  general  regret  was  expressed 
at  the  severance  of  such  a  long  association,  the  best  wishes  were 
heartily  given  for  his  future  success  with  the 'company  he  had 
joined.  .  ■ 

The  Technical  Education  Sub-Committee  of  the  Birmingham 
Education  Committee  recommends  the  appointment  of  Mr.  G.  A. 
Perrv  as  temporary  Assistant  Workshop  Instructor  for  Electrical 
Trades  Classes  at  the  Municipal  Technical  School,  at  £111^  per 
annum,  plus  £Id  war  allowance. 

Capi'.  James  Caldwell,  M.I.E.E.,  R.E.,  of  Messrs.  James  E. 
Caldwell,  Glasgow,  has  recently  been  appointed  Deputy  Assistant 
Director  of  materials  and  Prir)rity  at  the  Admiralty.  Originally 
an  officer  in  tlie  Argyle  and  Sutherland  Highlanders,  he  was  after- 
wards on  the  headquarters'  instructional  staff.  Later  he  was 
attached  to  the  Royal  Engineers  to  supervise  the  erection  of  elec- 
trical plant,  and  was  afterwards  engaged  with  the  military 
railways  section  at  the  War  Office. 

We  desire  to  congratulate  Mr.  (i.  E.  Chadwvck-Healey.  one  of 
the  proprietors  of  the  E/i//inffi\  on  his  appointment  by  the 
Admiralty  to  be  vice-chairman  of  the  Shipbuilding  Council  and 
Assistant  to  the  Controller. 

Roll  of  Honour. — Te.mporary  Major  George  CiiEMBNT 

MiLNES,  K.O.  Royal  Lancaster  Regiment  (who  prior  to  the  war  was 
electrical  engineer  at  Lancaster),  gained  his  Military  Cross  "  for 
conspicuous  gallantry  and  devotion  to  duty  during  a  period  of 
several  days  under  heavy  shell  fire."  After  standing  in  water  over 
24  hours,  some  of  his  men  showed  signs  of  wavering,  whereupon 
he  ran  along  the  entire  battalion  front,  rallied  the  men.  reorganised 
the  line,  and  did  a  great  deal  by  his  p3rsonal  example  to  save  what 
would  have  bacome  a  bad  situation. 

Lance-Corporal  F.  Shackleton,  Traffic  Control  Unit,  who  was 
on  the  staff  of  the  Oldham  Corporation  tramways,  has  been 
awarded  the  Military  Medal  for  bravery  in  dealing  with  transports 
under  heavy  shell  fire. 

Lance-Corporal  F.  E.  Wvre,  Worcestershire  Regiment,  who 
has  fallen  in  action,  was  with  Messrs.  Belliss  it  Morcom,  Ltd., 
Birmingham. 

Private  B.  Holmes,  Royal  Warwickshire  Regiment,  who  was 
on  the  staff  of  Messrs.  Willans  i;  Robinson,  Ltd.,  Rugby,  is  reported 
wounded  and  missing  since  November  2Uth  last. 

Sergeant  Wm.  Baker,  R.E.,  who  has  been  awarded  the  D.C.M., 
was  engaged  in  the  telegraph  construction  department  of  the 
Midland  Railway  Co.  at  Derby. 

Private  Walter  Church,  London  Regiment,  who  has  died  of 
wounds  received  In  action,  was  with  Accumulators,  Ltd.,  of 
Woking. 

Private  R.  C.  Whewbll,  who  enlisted  in  May,  1916,  from  the 
Outwood  station  of  the  Lancashire  Electric  Power  Co.,  and  who 
already  possesses  the  Distinguished  Conduct  and  Military  Medals, 
has  been  recommended  for  a  further  honour  for  gallant  conduct. 

Private  Walter  Fell,  Northumberland  Fusiliers,  who  was 
reported  missing  in  December  last,  and  is  now  a  prisoner  of  war  in 
Germany,  was  employed  at  the  Halifax  electricity  works. 

Private  H.  J.  Bishop,  the  Buffs,  formerly  in  the  instrument 
department  ot  the  India-Rubber  Co..  Silvertown,  was  killed  in 
action  in  France  on  November  20th,  1917,  aged  19  years. 

Sergeant  A.  Ddnoan,  R.E.,  who  has  baen  mentioned  in  dis- 
patches, was  on  the  staff  of  the  Harrogate  Corporation  electricity 
department. 

Sergeant  H.  R.  Eastwood,  Duke  of  Wellington  Regiment, 
who  has  been  awarded'the  Military  Medal  for  bravery  at  the  Battle 
ot  Cambrai,  was  employed  by  the  Yorkshire  Electric  Power  Co. 

The  Military  Medal  has  been  awarded  to  Pioneer  G.  Stewart, 
Irish  Brigade,  for  (Jevotion  to  duty  in  holding  the  lines  of  com- 
munication under  shell  fire.  Before  joining  the  Army  he  was 
employed  by  Mr.  Edward  Dewhurst.  electrical  engineer,  Preston. 

Private  John  Hklsbv.  King's  (Liverpool)  Regiment,  wounded 
and  in  hospital  in  Worcestershire,  was  formerly  employed  by  the 
B.I.  and  Helsby  Cables,  Ltd.,  Prescot. 

Ma.ior  J.  L.  Partington,  Royal  Engineers,  who  has  been 
mentioned  in  dispatches,  belongs  to  Norton,  Worcestershire.  On 
the  declaration  of  war  he  returned  from  South  America,  where  he 
was  an  electrical  signalling  engineer. 

The  Stafford  Gas  and  Electricity  Committee  this  week  presented 
a  gold  watch  to  Corporal  Holme.s,  a  Corporation  employe,  in 
recognition  of  the  award  to  him  of  the  Military  Medal. 

We  regret  to  learn  that  Sergeant-Major  Fernand  Dele-. 
BECQUE,  R.E.,  has  been  killed  on  the  French  Front.  He  was  a 
brother  of  Mr.  V.  Delebecque,  of  the  Walsall  Electrical  Co.,  Ltd. 
As  a  lad  he  was  employed  in  the  test-room  of  the  Langdon-Davies 
Motor  Co.  He  served  his  conscription  in  the  French  Army  as 
Brigadier  in  the  4th  Hussars,  and  had  been  in  the  Royal  Engineers 
for  more  than  2'J  years.  He  was  stationed  at  Mauritius  and 
Gibraltar.  At  the  latter  place  he  was  P.M.  of  the  Calpe  Lodge  of 
Freemasons  and  a  Past  Principal  of  a  Chapter  there. 

Obituary. — Mb.  J.  S.  Sellon. — We  regret  to  learn  of 
the  death,  which  occurred  in  London,  on  Friday  last,  of  Mr.  John 
Scudamore  Sellon.  The  deceased  gentleman  was  SI  years  of  age.  At 
an  early  age  he  joined  the  business  house  of  Johnson.  Matthey  &  Co.,  , 
assayers  and  the  refiners  to  the  Bank  of  England  and  the  Royal  Mint, 
metallurgists,  kc,  founded  by  his  uncle,  Percival  Norton  Johnson, 
1822.  He  played  a  prominent  part  in  the  researches  and  industrial 
developments  connected  with  the  platinum  and  other  groups  of  rarer 


metals  with  which  the  name  of  his  firm  is  associated.  Towards 
the  end  of  last  century  he  also  took  an  active  share,  both  as  to 
technical  discovery  and  industrial  development,  in  electrical 
engineering,  being  associated  with  Faure,  Brush,  Swan,  Lane-Fox, 
Volckmar,  and  others  in  their  early  work  in  lighting  and  storage. 
In  the  early  days  of  his  connection  with  electrical  matters,  Mr. 
Sellon  was  a  frequent  visitor  at  the  offices  of  the  ElectricaIj 
Rex'iew,  where  he  consulted  the  editors  upon  various  interesting 
points. 

The  death  occurred,  on  January  6th,  at  Negapatam,  India,  of  Mr. 
Wm.  Fredk.  Gillott,  loco,  electrical  engineer  to  the  South  Indian 
Railway  Co.     He  was  40  years  of  age,  and  belonged  to  Sheffield. 

Sir  .1.  Wolfe  Barry.— We  regret  to  learn  of  the  death,  which 
occurred  on  Tuesday  in  London,  of  Sir  John  Wolfe  Barry,  tlie 
renowned  engineer.  His  connection  with  the  railway  electrifica- 
tion experiments  of  1899.  between  Earl's  Ccurt  and  Kensington, 
will  be  within  our  readers'  recollection.  His  pioneering  work  in 
engineering  standardisation,  and  his  service  on  Government  Com- 
missions respecting  tube  railway  vibration,  London  street  traffic 
and  other  matters,  are  parts  of  a  life  full  of  public  work  chiefly 
connected  with  engineering.  Sir  John  was  for  many  years  chairman 
of  the  Eastern  and  Eastern  Extension  Telegraph  Companies.  He 
was  81  years  of  age. 


NEW     COMPANIES     REGISTERED. 


Adams  Bros.    (Longton),    Ltd.    (149,322).— rrivate  com 

p.nnv.  Registered  January  oih.  Capital,  fl.OOO  in  £1  shans.  lo  take  over 
the  business  of  electrical 'engineers,  mejchanls,  inanufacturer^  ol  and  dealers 
in  electric,  magnetic,  telegraphic,  telephonic,  and  (tfher  appliances  formerly 
carried  on  by  R.  .Adams,  as  Adams  bros.,  at  Ford  Street,  Longton,  Stoke- 
on-Trent.  The  subscribers  (each  with  one  share)  are  :— A.  Brier,  J02,  Trent- 
ham  Road,  Longton,  electrical  engineer;  T.  O.  Hayes,  39,  Stoke  Road,  Long- 
ton,  incorporated  accountant.  The  first  directors  are  to  be  appointed  by  the 
subscribers.      Solicitor;   S.    Hayes,    13,    Albion    Street,    Hanley,   Stoke-on-Trent. 

Brimington   Electric  Supply  Co.,   Ltd.  (149,377).— R<'f,'is- 

lered  January    I5lh.     C.Tpit.,1,    i'.'.i.im    in    £1  shares.     To  carry  on  at  liriniing 

of   an   electric    lighting    anil   suppU 
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ir-ion,  Chesterfield,  moulder;  H.  H.  Berer- 
''  ill.  assistant  general  manager  of  Slavclcj 
i-inn,  Brimington,  Chesterfield,  electrical  engf- 
)n,  Chesterfield,  foreman  smith;  J.  T.  Fros', 
:  accountant  clerk.  Minimum  cash  subscrip- 
IS  aa-  :  H.  Phipps,  H.  H.  Beresford,  C.  E. 
Solicitors  :    Jonei   &    Middleton,    Chesterfield. 


Harlow    Remedies,    Ltd.     (149,406). — Private    companv. 

Regisieiid  January  IHth.  Capital,  £3,000  in  £1  shares  (2,000  pref.).  To 
m,,nu(.,.  lure  and  dial  in  medical  and  hvgienic  specialities,  to  establish 
Inilrus,      ,imj     nil,,.,      i,i,li,uL„.i,,      In,'     ihi-     .ulminislration     of     electrical     ami 

Oil, I, ,1,1. Ml,    ,\i        Till.  M,l,M,il„.,s   (i.iih    will,   one  share)  are  :— VV.  Harlow 

1)1,,,.  Mil  ,1.1  1  s  \  I,  .:,  \\i~i  l!,ih„n  (iiii'ilins,  S.W.  5 ;  W.  C.  Goulding, 
4;l,  |.|;,sli„,,  r,n,i„,,ii.  |...c  2,  M.lintu,.,  I"hi.  fn-st  directors  are:  VV.  Harlo,-- 
D.ivis.  M.I).,  and  W.  C.  tmulding  (both  permanent).  \V.  Harlow  Davis  is 
managing    director.      Kegistired    oHice  I   2,    West    Bolton    Gardens,    S.W.  5. 

Multiple     Fuses,      Ltd.       (149,397). — Private     company. 

Registered  January  ITth.  Capil.il.  £1,100  in  £1  shares.  Electrical  engineers 
and  contractors,  suppliers  ol  electricity,  manufacturers  of  and  dealers  ii 
electric,  magnetic,  and  galvanic  apparatus,  rubber,  rubber  substitutes,  asbcs- 
tcs,  gutta-percha,  silk,  cotton  wool,  linen,  thread,  fibre,  fla.\,  hemp,  juti. , 
paper,  papier  niach^,  canvas,  and  other  fabrics,  insulating  and  other  mate- 
rials, &c.  The  subscribers  (each  with  one  share)  are  ;— E.  S.  Conradi,  H-g, 
Roseberv  .\venue,  E.C.,  electrical  engineer;  J.  F.  Conradi,  6-8,  Roscberv 
.\venue,'  B.C.,  electrical  engineer.  The  first  directors  are  :  E.  S.  Conradi  and 
J.    F.    Conradi.      Registered    office:    6-8,    Rosebery   .Avenue,    E.C.I. 

Nicholson     Bros.,     Ltd,      (149,370). — Private     com,panv. 

Regisi.-red  January  12th.  Capital,  £10,000  in  £1' shares.  To  take  over  the 
business  of  general,  motor,  and  marine  engineers  and  repairers  carried  on 
at  Great  Grimsby  and  els.'where  bv  Nicholson  Bros.,  also  to  carry  on  th^ 
business  ot  manufacturers  of  and  dealers  in,  and  owners  of,  electric  gen  ■ 
rating  plants,  motor-d.ri\'en  hoists  winches,  and  lifts,  complete  mobile  ele 
trie  welding  plants,  i,  iil,.  I,  ingars,  garages,  sheds,  aerodromes,  float:,- 
workshops,   &c.      I  1,1       ,'         1.         h   ,ch    with  one  share)  arc:    C.    F.    Nicholso    , 

,'1.    Westbourne,     l,,i Irimsby,     engineer;    J.    W.     Nicholson,     S. 

Cl.iiir.  Lambert  Ri.nL  i.iiiii-l.,  Managing  director  :  C.  !•".  Nicholson.  Kegi' 
ti    il   office;   ■■  Nibi.i.m.    '    l,i,t;i,i..i,Mng   Works,    Roberts   Street,  Great  Grimsb.. 

Basebe,  Sadler  &  Co.,  Ltd.   (149,362).— Private  c»mpanv. 

Registered  Janu.arv  11th.  Capital,  £7,000  in  £1  shares.  To  enter  into  :in 
agreement  with  .\.C.  B.asebe  and  J.  Sadler  (trading  as  Basebe,  Sadler  &  Co.), 
and  to  carry  on  the  business  of  electrical  and  mechanical  engineers  anil 
contractors,  founders,  smiths,  machinists,  tool  makers,  brass  founders,  metal 
workers,  boiler  makers,  &c.  The  subscribers  (each  with  one  share)  are  : — 
A.  C.  Basebe,  106,  Bingham  Road,  Croydon,  engineer;  J.  Sadler,  51,  Mor- 
land  Road,  Croydon,  engineer.  The  firsf  directors  are:  A.  C.  Basebe  and 
J.  Sadler.     Registered  office:  49,  Goschen   Buildings,  Henrietta  Street,   W.C.  2. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Coatbridge  &  Airdrie  Electric  Supply  Co.,  Ltd. — Further 

charge  on  the  company's  properly,,  present  and  future,  including  the  Coa- 
bridge  undert:iking  and  the  .Airdrie  undertaking,  and  uncalled  capital,  d:if3-' 
December  20th,  11)17  (supplemental  to  charge  of  October  17th,  1906,  crea,t?-f 
bv  the  Scottish  House-to-House  Electiicity  Co.,  Ltd.  the  company's  prede- 
cessor in  title),  securing  £2,000.  Holders  :  County  o(  London  Electric  Supp.y 
Co.,  Ltd. 

Stothert    &    Pitt,     Ltd.    (74,218).— Capital,    ^250,000    in 

l.'.O.OOO  ord.  :ind  100,000  prel.  shares  of  £1  each.  Return  dated  December  5l-. 
ril7  121.7,50  onX  and  71,3.W  pref.  shares  taken  up;  f47,3J0  paid;  £145,7;C 
...n.i.lei.d  as  paid.  Mortgages  and  charges:  £2,5,000  first  debs,  and  £30,0!!n 
,,p,nnii   ditto   (the  latter    issued  as  pan  of  £60,000   registered). 

Allen,  West  &   Co.,  Ltd.    (103,870).— Capital,  ,£30,000  in 

£1  shans,.  Return  dated  December  17th.  1917.  28,472  shares  taken  up; 
£28,472    p;»id.      Mortgages  and   charges:  £30,000.' 
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Perfect    Burglar   Alarm    Co.,    Ltd.    (112,.522).— Formerly 

known  as  "  Uchtenteld  Uurglar  .Alarm  Co..  Ltd.''  Re-named  January  30th, 
1915  Capital,  4'4,000  in  1,0U0  pref.  and  3,000  ord.  shares  o(  £1  each.  Return 
dated  December  5th,  1917.  230  pref.  and  1,710  ord.  shares  taken  up;  £1  per 
share  called  up  on  1,210  ord.,  and  15s.  per  share  on  23ft  pref.;  £500  con- 
sidered iis  paid  on  500  ord.  Mortgages  and  charges:  Nil.  Directors ;  J.  H.  R. 
Bright  anrl  R.  .Maitland  (both  British  by  birlh).  and  .Siegmund  Lichfield 
(lormwly    Lichtcnfeld),    naturalised    British,    of    Gorman    origin. 

J.  B.  Saunders  &  Co.,  Ltd.   (112,037).— Capital,  ,£20,000 

in  6  000  '•  A  "  and  14.000  "  B  "  shares  of  £1  e.ich.  Return  dated  December 
Olh,  1917.  6,000  "A"  and  12,000  "  B '"  shares  taken  up;  £18,000  considered 
as    paid.      Mortgages  and   charges  :    Nil. 

Foster   Construction    Co.,   Ltd. — Charge  on  moneys  due 

under  certain  Uovernment  contracts  for  mine  sinkers  .and  steelwork,  to 
secure  all  nlonexs  due  or  to  become  due  from  the  company  to  London  and 
South-Western  Bank.   Ltd. 

Kalgoorlie  Electric  Power  &  Lighting  Co.,  Ltd.  (91,219). 

— Capitiri.  f22.3.()U0  in  ir.5,UllU  pref.  shares  ol  £1  each,  and  100,000  ord. 
_,har«  of  lUs.  each.  Return  dated  June  7th,  1017  (filed  November  13th). 
150,000  pref.  and  100,000  ord.  shares  taken  up;  JE3  10s.  paid  on  seven  ord. 
shares;  £199,996  10s.  considered  as  paid  on  the  remainder.  Mortgages  and 
charges:    £61,200. 

Halifax  &  Bermudas  Cable  Co.,  Ltd.   (28,972) .—Capital, 

£50,000  in  £5  shares.  Return  dated  October  11th,  1917.  All  shares  taken 
up;    £50,000   paid.     Mortgages    and  ch,irges  :    Nil. 

Nairobi  Electric  Power  &  Lighting  Co.,  Ltd.  (87,728).— 

Capital,  £50,000  in  £1  shares.  Return  dated  December  26th,  1917.  34,050 
.shares  taken  up;  £30,or.O  paid;  £4,000  consiJerc-d  a^  paid.  Mortgages  and 
charges  :    £20,000. 

Laing,  Wharton,  Ltd. — Mortgage  debentures  dated  Janu- 
ary 4th,  1918,  to  Mcure  £700,  charged  on"  the  company's  undertaking,  am! 
piopertv.  present  and  future,  including  uncalled  capital.  Holder  :  Minister 
of  .Munitions 

Musselburgh  and  District  Electric  Ljght  &  Traction  Co., 

I,td.— Memorandum  ol  satisfaction  to  the  extent  ol  iSUO  on  December  H\h, 
1917,   of   charges    dated    1905-9,   securing   £90,000,    has    been    filed. 


CITY  NOTES. 


Melbourne 

Electric 

Supply 

Co.,  Ltd. 


The  report  is  now  i.s.suetl  lor  the  year 
endetl  August,  1917.  With  a  view  to  pro- 
viding for  tlie  essential  capital  require- 
ments of  the  company  during  the  next 
two  or  thi'eo  years  a  favourable  arrange- 
ment was  concluded  in  March  last  with 
Messrs.  Higguis<_)n  &  Co.,  of  London,  for  the  sale  to  Messrs. 
Lee,  Higginson  it  Co.,  of  Boston,  of  $l,'2.50.(X)O  five-year  6  per 
cent,  general  mortgage  convertible  gold  bonds,  for  distribu- 
tion amongst  investors  in  the  L^nited  States.  The  proceeds 
of  these  bonds  were  duly  received.  Further  expenditure  at 
Melbourne  during  the  year  was  ±'114,7.56,  and  at  Geelong 
±4,798.  The  gross  profit  from  the  Melbounie  and  Geelong 
undertakings  was  £151,304,  as  against  i;143,31.5  in  the  pro- 
ceding  year,  an  increase  of  .5i  per  cent,  .\fter  pixjvidiug  for 
debenture  sinking  funds,  putting  ±'1(I,1I00  to  resene,  putting 
±'•20,000  to  reserve  on  account  of  income-tax  and  excess  profits 
duty,  &c.,  and  writing  otf  certain  sums  from  bond  issue  cost, 
sundry  items  of  plant,  &c.,  7  per  cent,  is  paid  on  the  prefer- 
ence shares  anil  10  per  cent,  on  the  ordinaiy,  free  of  British 
income-tax.  leaving  ±'10,67'2,  plus  ±f3'3,144  brought  foi"ward, 
making  ±'7'2,817  to  be  carried  forward,  subject  to  any  fur- 
ther demands  in  resjiect  of  income-tax  and  excess  profits 
duty.  Notwithstanding  the  increasing  difficulty  of  obtaining 
plant  and  materials,  and  the  rising  cost  of  fuel  and  labour, 
the  business  continues  to  expand.  The  number  of  consumers 
at  Melbourne,  increased  fix>m  27,713  to  32,142;  lighting  from 
'23,901  KW.  to  27..5S3  kw.  ;  motors  from  20.106  h.p.  to  23,718 
H.P.;  units  solil  from  '2:3,902,084  to  28,39.5,000;  and  the  gross 
profit  from  ±131,673  to  ±141,114.  At  Geelong  the  number 
of  consumers  increased  from  2,573  to  2,843;  lighting  from 
2.468  KW.  to  •2,f>13  kw.  ;  motors  rlecreased  from  2,314  h.p.  to 
2,'294  H.p.;  and  units  sold  fell  from  1.519,944  to  1,-505,941; 
imd  the  gro.ss  profit  from  ±11.641  to  ±10.191.  The  increase 
in  consumers  connectetl  at  MelbouiTie  was  16  per  cent.,  in 
jiower  supply  17  per  cent.,  in  total  connections  16  per  cent., 
in  units  soltl  19  per  cent.,  and  in  gi'oss  revenue  17  per  cent. 

The  company  has  issuetl  a  circular  to 
the  shareholders  stating  that  the  protracted 
negotiations,  with  a  view  to  a  settlement 
being  arrived  at  with  the  Post  Office,  m 
respect  of  the  damages  to  be  paid  to  the 
company  in  con.seqiience  of  the  repudia- 
tion on  December  30th,  1914.  of  the  Imperial  contract,  have 
not  resulted  in  producing  such  an  offer  as  the  diret?tors  could 
feel  justified  in  accepting.  The  proceetiings  in  the  High 
Courts,  under  the  petition  of  right,  have  therefore  been  re- 
sumed, and  it  is  hoped  tliat  the  case  will  be  heard  early  in 
the  present  sittings.  With  regard  to  remuneration  for  the 
■^rvices  rendered  by  the  company,  and  compensation  in  res- 
pect of  the  company's  wireless  stations,  after  their  having 
performed  invaluable  services  for  three  years,  occasioning 
substantial  disbursements  an  offer  was  submitted  on  .August 
8th  last  to  the  company  to  cover  both  remuneration  and  com- 
(lensation  which  the  directors  could  only  regard  as  inade- 
quate and  unreasonable.  Before  the  end  of  last  .'summer  the 
company  were  civen  to  understand  that  a  new  offer  was 
about   to  be   submitted.  '  None  has,  however,  yet  l^een  re- 


Marconi's 
Wireless 
Telegraph 
Co.,  Ltd. 


.Adelaide 
Electric 
Supply 

Cc,  Ltd. 


ceived,  and  the  company  are  informed  that  it  cannot  be  made 
landing  the  advice  of  the  Law  Officers.  Without  taking  into 
account,  however,  the  considerable  sums  which  are  esti- 
mated to  be  due  to  the  company  from  the  Government,  the 
busine.ss  of  the  pa.st  year  lias  been  satisfacton',  and  the 
directors  feel  justitieil  in  tlechiiing  the  7  per  cent,  preferential 
dividend  upon  the  tuiiiulativ<>  participating  pr<?ferencc  .shares, 
and  an  interim  diviilend  of. 5  pt^'  cent,  on  the  ordinary  shares. 
The  reiwrt  for  the  year  ended  .\ugust, 
1917,  shows  that  ±'40,6'28  was  spent  on 
capital  account.  The  gross  revenue 
amounted  to  ±154,451,  an  increase  of  13 
per  cent.  After  paying  expenses,  provid- 
ing for  debenture  stock  servicre  fund,  all(»- 
catiug  ±5,000  to  resen-e  on  account  of  income-tax  and  excess 
profits  duty,  6  i)er  cent,  is  paid  on  the  preference  and  12  per 
tent,  on  the  ordinary  shares,  free  of  Briti.sh  income-tax,  and 
.±1,640  remains,  plus  ±9,161  brought  forward,  leaving  ±10,800 
to  be  carried  forward  subject  to  any  further  demands  in 
respect  of  income-tax  and  exc«ss  profits  duty.  The  number 
of  consumers  increased  from  17,732  to  19,.590;  lighting  from 
13,360  KW.  to  14,420  KW.;  motors  from  9,287  h.p.  to  10,'221 
H.p. ;  total  connections  from  '2'2,647  kw.  to  '24,641  KW.;  and 
units  sold  from  8,388.345  to  9,330,495.  The  consumers  in- 
creased by  10  per  cent.,  power  supply  by  10  per  cent.,  total 
connections  by  9  per  cent.,  total  units  sold  by  11  per  cent., 
and  the  gross  revenue  by  13  per  cent. 

The  annual  reports  of  the  directors  of 
this  group  of  companies  for  the  year  1916- 
17  are  exti-emely  brief.  That  of  the 
Siemens-Schuckert  Works  refers  to  'he 
increased  requuements  manifested  by  the 
.\rmy  and  Navy,  and  the  growing  importance  of  the  elec- 
trical transmission  of  power.  The  substitutes  introduced  for 
law  materials,  which  are  scarce,  were  further  improved,  and 
the  production  was  developed.  In  this  connection  it  is  stated 
that  ■  the  u.se  of  aluminium  m  place  of  copper  will  continue 
after  the  war,  and  substantially  influence  the  necessity  for 
obtaining  copi>er  from  America.  The  company's  dividend,  a.s 
previously  reported,  is  10  per  cent.,  as  in  each  of  the  two 
preceding  year's.  In  the  case  of  the  Siemens  &  Halske  Co., 
the  directors  reiwrt  that  the  works  were  chiefly  engaged  on 
electrical  work  for  the  .'Vrmy  and  Navy,  directly  and  in- 
directly, although  the  electrode  and  bfnzine  motor  works 
were  also  very  active.  The  demand  exceeded  the  company  .-5 
capacity,  an^  the  orders  on  hand  Showed  a  considerable  in- 
crease. The  report  further  mentions  that  difficulties  of 
working  exist,  and  also  in  connection  with  the  supply  of 
.necessaries  to  the  workers.  As  recently  announced,  the 
dividend  is  12  per  cent.,  a-s  in  the  previous  year.  The  report 
of  the  Elektrizitats  Gesellschaft  (late  Schuckwt),  of  Nurem- 
berg, states  that  the  company's  forces  were  fully  occupied 
with  preparations  for  activity  after  the  war,  special  mention 
being  made  of  the  Bavarian  water-power  community,  to 
which  reference  was  made  in  this  journal  a  few  weeks  ago. 
The  net  lu'ofits  of  ±375,(KX).  as  compared  with  ±403,000  in 
1915-16.  permit  of  the  payment  of  a  dividend  of  8  per  cent., 
as  in  the  previous  12  months. 


The  Siemens 

and  Schuckert 

Companies. 


Yorkshire  Electric  Power  Co. — This  company  has  pre- 
pared a  Bill  for  Parliamentary  sanction  to  make  further  pro- 
visions with  respect  to  the  supply  of  electrical  energy.  The 
preamble,  according  to  the  Financial  Times,  states  that  since 
the  company  was  incorporated  in  1901  powers  have  from  time 
to  time  l>een  conferred  uixin  lix:al  authorities  to  supply  elec- 
trical energy  within  the  company's  area  of  supply,  but  out- 
side, the  jurisdiction  of  such  authorities,  and  it  would  he 
of  pul)lic  advantage  that  the  generation  of  elet;tiical  energy 
should  be  concentrated.  The  Bill  therefore  propo.ses  to  enact 
that  "  if  any  local  authority,  company,  body  or  person  be- 
come empowered  after  .lanuary  1st,  1918,  to  supply  electrical 
energy  in  any  district  within  the  area  of  supply  of  the  com. 
■  pany  .such  undertakers  shall  take  from  tlie  company  all  the 
electrical ' energy  required  by  them  fi>r  distribution."  The 
terms  and  conditions  are  to  be  agreed,  or  failing  agreement 
are  to  be  determined  by  the  Board  of  Trade.  Provision  is 
also  made  in  the  Bill  for  the  constitution  of  joint  committees 
and  joint  boards  for  the  exercise  "  of  all  or  any  of  the  powers 
of  the  company  and  of  any  local  authority  "  with  reference 
to  the  generation  and  supply  of  electrical  energy. 

Anglo-American  Telegraph  Co..  Ltd. — Balance  dividends 
of  ±1  10s.  per  cent.  uiKin  the  ordinary  consolidated  sttx-k,  and 
of  ±1  10s.  per  cent,  upon  the  preferred  stock,  both  less  tax 
at  as.,  and  ;i  first  and  final  diviilend  of  ±1  10s.  per  cent,  upon 
.the  deferred  stcxk.  less  tax  at  .5s.  With  those  already  paid, 
the  dividends  will  thlus  amount  to  ±3  15s.  per  cent,  upon  the 
ordinary  consolidated  stock,  6  per  c«>nt.  ou  the  prefeired  stock, 
and  ±1  10s.  |>er  cent,  on  the  tleferred  stock  for  the  year  1917. 

Gandy  Belt   Manufacturing  Co.,   Ltd. — The  directors  are 

capitalising    p:iit    of   the   reserve    fund,   and    are   distributing 

37. .500  ne\^■  I'rdinaiy  shares  of   ±1    each  in   the  prtiportion   of 

'  one  share  for  every  two  held.    The  preference  dividend  is  In 

be  increaseil  fiom  5}  per  cent,  to  6  per  cent. 


Sac  Paulo   Tramway,   Light   &   Power   Co. 

2t  per  cent,  op  the  common  stock. 


-Dividend  of 
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Companies  Struck  off  tlie  Register. — The  followinf*  have 
been  struck  off  the  register  and  are  dissolved  ;  — 

Acton   Battery    Co..    Ltd. 

Klecttical    Sales    IVomotion,    Ltd 

Lo.idon    Battery  &   Manutacturini;  Co.,   Ltd. 

Mies'   Electric.Vl    &  Clumk-al    Culture,    Ltd. 

Photo-Telegraph    S;  Cable   Co.,    Ltd. 

Scandin.ivian    Watpr  Vawn-  &    Pap.-r  MilN,    Ltd. 

I'nited    Cablegram   Co.    of   Krantc,    Ltd. 

The  following  will  be  sti'Uck  off  within  Ihiee  njontli.s  unleKs 
cause  is  shown  to  the  contrary  :  — 


Hh'ichert's  Aerial  Trans|)Oi 
Urilish  Graotzin  Light,  Lt 
Eclipse  Klectric  Sign  Co., 
lamiricil    Works    (Miller). 


Ltd. 


Isle  of  Thanet  Electric  Tramways  &  Lightinj«  Co.,   Ltd. 

— .\eeordinj;  to  the  ' Finaiirial  Tinirs,  the  accounts  for  the 
year  ended  September  30tli  last  sliow  a  loss  of  .-t'-l.TBl .  which 
reduces  the  credit  balance  to  fie  carried  forward  to  .£3,S'25. 


STOCKS     AND     SHARES. 


TdESD.W    EVKNING. 

BusiNisss  in  the  Stock  Exchange  has  fallen  away  a  gcwd  deal. 
Amongst  the  principal  causes  for  the  decline  in  animation  are 
the  excellent  success  of  the  Tank  ca.]npaign,  the  news  from 
Russia,  the  uncertainty  surrounding  aft'airs  in  Mexico,  and 
a  general  inclination  on  the  part  of  the  public  to  keep  money 
back  until  the  next  taxation  proposals  are  unfolded.  The 
truly  perplexing  condition  of  affairs  in  Eus.sia  is  well  Ukened 
to  a  vast  cinematograph  performance  in  the  hands  of  in- 
experienced opei'ators,  and  the  latest  move  on  the  part  of  the. 
Bolsheviks  in  attempting  to  commandeer  Briti.sh-owned  mines 
iii  the  north  of  Eussia  is  a  new  cause  for  apprehension  to 
those  w'ho  have  money  invested  in  the  industrial  companies 
working  in  Petrograd  and  Moscow  under  the  control  of 
British  hands.  It  may.  be  recalled  that  some  time  ago  there 
was  a  sensational  rise  in  the  price  of  certain  Russian  shares 
on  account  of  a  contract  secured  by  one  of  the  companies  for 
the  electric  lighting  in  Petrograd,  and,  although  this  is  now 
a  matter  of  history,  the  latest  developments  in  that  chaotic 
country  are  enough  to  give  rise  to  uneasiness  amongst  the 
British  holders  of  shares  in   Russian  companies.  ^ 

The  Metropolitan  Railway  C!o.  is  due  to  declare  its  dividend 
this  week,  and  the  announcement  should  be  out  before  the 
current  issue  of  this  journal.  There  had  been  a  glimmer  of 
hoi^e  that,  under  pressm-e  of  popular  opinion,  the  home  rail- 
way companies  might  increase  their  dividentis  in  respect  of 
the  last  half-year,  and,  although  the  Tube  companies  are 
not  State-controlled  in  the  same  manner  as  the  big  tnink 
lines,  anticipation  was  disposed  to  look  tor  the  Undergrounds 
to  make  an  effort  to  fail  into  line  with  the  rest  if  the  latter 
raised  their  distributions.  There  is,  however,  little  hope 
now  that  this  com'se  will  be  followed,  and  the  Stock  Exchange 
market  looks  for  a  repetition  of  the  1  per  cent,  on  Metropoli- 
tan Consolidated  stock  paid  a  year  ago,  with  the  usual  2J  per 
cent,  on  the  Surplus  Lands  stock.  The  price  of  Surplus 
Lands  stands  at  47,  which  makes  the  yield,  at  2J  per  cent., 
allowing  for  accnaed  dividend,  6  per  cent,  on  the  money,  com- 
paring with  the  4i  per  cent,  afi'orded  by  the  Consolidated 
stock,  so  that  the  former  is  decidedly  the  cheaper  of  the 
two,  and  only  its  lack  of  negotiabihty  prevents  it  standing 
higher  than  the  Ordinary  stock  does.  The  Undergrouui-l 
group  will  declare  their  dividends  on  February  7th.  The 
District  Co.  has  paid  nothing  since  August,  1882.  35i  years 
ago.  The  Income  Bonds  of  the  LTnderground  Co.  are  ex- 
pected to  get  4  per  cent.,  which  is,  of  course,  paid  free  of 
tax,  and  nothing  is  looked  for  on  either  class  of  the  shares. 

Mexicans  have  been  checked  in  their  upward  movements 
by  the  usual  cause  which  has  brought  them  down  after  pre- 
vious rise.s,  namely,  that  definite  information  is  lacking  to 
support  the  nimours  and  hopes  raised  at  the  beginning  of 
the  year  with  reference  to  the  re-es-tablishment  of  normal 
conditions  in  the  country.  Nor  is  there  much  enterprise  or 
speculation  afoot  to  encourage  optimism  with  regard  to 
Mexico  or  anything  else,  and,  although  the  prices  of  the 
various  Utility  bonds  are  maintained  at  their  previous  levels, 
it  is  not  so  easy  to  sell  now  as  it  was  two  or  three  weeks  ago! 
The  weakness  of  Canadian  industrials,  including  those  of  the 
light  and  power  companies,  is  still  in  evidence,  and  i-umour 
has  it  that  in  some  cases,  where  the  concerns  have  acceptel 
large  munition  contracts  for  Eussia,  difficulties  have  arisen 
m  regard  to  then-  getting  paid. 

Brazilian  Ti-actions  have  gone  back  to  46,  a  fall  of  a  point, 
but  the  .^nglo-Argentme  group  remains  steady,  and  amongst 
other  foreign  issues  there  is  no  special  feature  outstanding. 
Shares  of  the  Hydro-Electric  Co.  of  Tasmania  have  come  into 
new  prominence,  and  on  Monday  touched  the  highest  price 
so  far  attained  duiing  the  present  booinlet  in  the  shares 
.yter  reaching  13s.  9d.,  the  price  eased  off  a  little  to  13s  3d 
having  run  up  just  lately  from  8s.  6d.,  to  which  it  reaeteil 
alter  the  previous  nse  to  12s,    9d.,    the   same  reasons  bein'^ 


operative  in  the  present  bout  of  buying  as  those  with  which 
we  dealt  when  the  shares  first  began  their  sensational  ascent. 

The  electricity  supply  list  is  quietly  fimu.  Attention  is 
once  iiiore  being  o;illed  to  the  market,  in  various  directions,  as 
olfering  a  good  field  for  investment  for  money  that  looks  for 
a  6  per  cent,  return  with  a  reasonable  degree  of  safety.  The 
\N'ar  Bonds  campaign,  however,  is  certainly  telling  on  this 
ilc^pad-tment.  as  cm  i)thrr  ))arts  of  the  Stock  Exchange,  and  wo 
find  a  decidid  ibs|Hi.sitioii,  on  the  part  of  people  with  money, 
U>  put  it  inl.i  tile  \\:ir  Bonds,  and  to  take  the  5i  per  cent, 
which  these  oiler.  Both  the  Adelaide  and  Melbourne  Supply 
( 'oiiipnnies  announce  excellent  results  and  dividends  for  the 
yrar  just  ended. 

Deductions  of  the  dividends  from  .several  of  the  shares  in 
the  Eastern  Telegraph  gioup  have  made  comparatively  little 
difference  in  prices.  Clobe  Ordinary  are  k  better  at  14a. 
Indo-Europeans  reacted  ^1  to  olj,  and  Anglo-American  Pre- 
feiTed  is  i  lower  at  94^,  the  market  in  this  stock  having  been 
a  dull  one  for  some  time  past.  Manufacturing  shares  are 
good,  with  rises  of  i  in  Callenders  and  of  -J  in  India-Rubber 
shares.  The  iron  and  steel  market  is  a  little  easier,  Bab- 
cooks  receding  to  SJ.  Chemical  shares  are  firm  throughout, 
more  particularly  those  in  companies  dealing  with  soda  and 
the  like.  There  is  no  change  in  Castner-Kellners  at  3  5/16. 
The  rubber  market  is  dull  and  heavy,  several  disappointing 
dividends  conspiring  with  a  further  reduction  in  the  price  of 
raw  material  to  bring  about  a  weak  tendency  in  prices.  The 
base-metal  markets,  however,  are  haid,  more  particularly 
for.'  the  shares  in  companies  concerned  with  lead,  tin,  and 
zinoi  Armaments  exhibit  a  dullish  tendency,  although  ammu- 
liit^ion  shares  ai"e  better  on  the  week. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Bomb  Blsotbioit?  OoupANiBa. 

Dividend  Price 

/ " s  .Jan.  32,    Bise'or  tell 

1916.  1916,  1918.        tbisweek, 

Brompton  Ordinary       ....      10         9  6)  — 

Charing  CrosB  Ordinary          . ,       6         B  4  — 

do.       do,         do.     ii  Pret.,       H       4i  8j  — 

Obelsea       4         8  9|  — 

City  of  London 8         8  ISJ  — 

do.       do.   6  per  cent,  Frei,       6         6  10^  — 

Ootinty  of  London          ....       T         1  11  — 

do.         6  per  cent.  Prel,       6  6  ICi  — 

Kensington  Ordinary     ....        7         6  6|  — 

London  Electric 8  Nil  1  — 

do.         do,  6  per  cent.  Fret,       6         4  8)  — 

Metropolitan         8          B  8|  — 

do.            4)  per  cent.  Pref.       4^4)  bJ  — 

St.  James'  and  Pall  MaU          ..88  1  — 

Sonth  London       B         6  3  — 

South  Metropolitan  Pref.        . .        7         7  31/6  — 

Westminster  Ordinary  ....       1         7  6§  — 

TlLSaRAPBS  AND  TBIiIPHOHKS, 

Anglo- Am.  Tel,  Pret 6         6  g4f^  —  i 

do,            Def 83/6      li  atig  — 

Chile  Telephone 8         8  7|-xd  — 

Cuba  Sub.  Ord 6         7  9i  — 

Eastern  Extension          . .        . .        8         8  15xd  — 

Eastern  Tel.  Ord.            ..        ..        8         8  ICO^xd  — 

aiobe  Tel.  and  T.  Ord 7         7  14|  -H  J 

do.               Pref.           ..8         6  lOj  — 

Qreat  Northern  Tel 33  34  36  — 

Indo-European 18  18  61^  —1 

Marconi       10  16  S(  — 

Oriental  Telephone  Ord.         . .      10  10  Si  — 

United  R.  Plate  Tel 8         8  6l  — 

West  India  and  Pan 6d,  6d,  1^  — 

Western  Telegraph        ....       7         8  16$  — 

H6mx  Bails, 

Central  London,  Ord.  Assented        4         4  62^  — 

Metropolitan         1          1  33^  — 

"      do.         District       ..         ..      Nil  Nil  16*  — 

Underground  Electric  Ordinary     Nil  Nil  l|  — 

do,               do,     "A"     ..      Nil  Nil  6/3  — 

do,              do.     Income         6         4  82  — 

FOBBION  Tkams,  ±0, 
Dividend 

1916.  1916 

Adelaide  Sup.  6  per  cent.  Pref,        6         6  4^  — 

Anglo-Arg.  Trams,  First  Pref,          ej"      6)  2^  — 

do,               2nd  Pref,  . .       6J  —  aj '  — 

do,               6  Deb.      ..6         6  66  — 

Brazil  Tractions . .         ....       4         4  46  — 

Bombay  Electric  Pref 6         6  98  — 

British  Columbia  Elec.  Rly.  Pfce,    5         6  43  — 

do,             do,            Preferred  Nil  Nil  28)  — 

do.             do.           Deferred  Nil  Nil  28  — 

do.             do.           Deb.           41        4*  68  — 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  37  — 

do,           6  per  cent,  Bonds     Nil  Nil  Sii  — 

Uezican  Light  Common         . .       Nil  Nil  17i  — 

do,            Pret NU  Nil  29  — 

do,            let  Bonds       ..       Nil  Nil  37  — 

MANtjyAOTtmiNa  Oomfahibs, 

Baboock  &  Wilcox         ....       16  16  3J  —  ^ 

British  Aluminium  Ord.          . .         7  10  1;^  — 

British  Insulated  Ord 17}  30  Si  — 

British  Westinghouse  Pref,     ..         7^        7}  2|  — 

Callenders 20  90  14|  +  i 

do,        6  Pref.           ....         6         6  4  — 

Oastner-KeUner 33  30  8j%  — 

Edison  Swan,  fully  paid         . .       —  —  3^  — 

do.       do.  4  per  oent.  Deb.        4         4  75^  — 

Electric  Construction  . .        . .       7i  7}  li  — 

lien,  Elec.  Pref 6         8  lOJ  — 

do,         Ord 10  10  19  — 

Henley 96  36        '      161  — 

do.      4}  Pre) H       H  4  — 

India-Bnbber       10  10  Hi  +  i 

Tslegrapb  Oon 30  30  43  — 

•  Dividende  paid  free  of  Income-tax, 


Tield 

P.O. 

£6  18  6 

6    5  0 

6  IB  4 

6    9  1 

6    0  9 

6  18'  6 

6    7  8 

6  18  6 

6  11  1 

NU 

6    6  8 

4  13  4 

6  13  4 

6  14  6 

6  13  4 

6  10  6 

6    6  8 


6  12  4 

•7  11  4 

•8    6  0 

•8    6  4 

•4  19  1 

6  17  1 

6  11  6 

6    6  8 

4  16  1 

8    4  0 


7  H 

6  12 
•6  16 
•6  U 
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INDUSTRIAL     RESEARCH. 


Bv  G.   BASIL  BARHAM. 


Electrical  engineers  generally  are  con\inced  that  the 
-commercial  position  of  Britain  after  the  war  will  depend  to 
.a  great  extent  on  the  energy  with  which  she  takes  up  the 
work  of  industrial  research.  It  seems  certain  that  the 
electrical  and,  indeed,  the  engineering  supremacy  of  the 
^future  will  belong  to  that  country  which  conducts  such 
work  vigorously  and  in  a  well  organised  manner,  improves 
the  products  of  its  workshops  by  the  knowledge  thus  gained, 
and  maintains  its  lead  over  all  competitors  by  the  simple 
means  of  continually  improving  the  quality,  increasing  the 
quantity,  and  bettering  the  efficiency  of  its  electrical  and 
-other  manufactures. 

Good  work  will  undoubtedly  be  done  by  the  Depart- 
■  ment  for  Scientific  and  Industrial  Research,  but  its 
■efforts  will  be  insufficient  to  enable  this  country  to  keep  the 
lead  in  electrical  mattere  unless  it  is  backed  up  by  every 
firm,  both  large  and  small,  that  is  engaged  in  the  industry. 
The  proposal  is  that  Research  Associations  should  lie  formed 
in  various  districts,  but  as  the  proposal  stands  at  present 
provision  is  made  for  only  .science,  capital,  and  manufacturer 
to  be  lepresented.  But  in  such  a  matter  success  is  not 
possil)le  unless  Labour  is  also  included,  and  by  that  is  meant 
unskilled  as  well  as  skilled  labour.  Further,  the  co-operation 
of  shipbuilders,  colliery  owners,  and  manufacturers  generally 
is  necessary,  and  the  efforts  of  any  Association,  no  matter 
how  strong  it  may  seem  on  paper,  are  doomed  to  failure 
unless  research  laboratories,  as  completely  ecjuipped  as 
possible,  are  fitted  up  wherever  manufacturing  work  is 
<?arried  out  on  a  fairly  e.vtensive  scale.  It  is  further  necessary 
that  representatives  of  the  electrical  industry  should  have 
access  to  these,  and  should  assist  in  the  work  carried  on,  in 
order  to  determine  to  what  e.vtent  electricity  can  be  of 
iissistance  either  for  driving,  electrolytic  or  thermo-electric 
purposes. 

In  the  United  States  it  is  now  the  custom  in  the  materials 
testing  laboratories,  in  the  standardising  laboratories,  in  the 
departments  which  are  interested  in  the  testing  of  apparatus 
of  different  kinds,  and  in  the  development  departments  of  the 
bigger  manufacturing  concerns,  to  allow  research  work  to  be 
carried  on,  and  not  only  to  encourage  it,  but  to  fit  up 
laboratories  and  workshops  for  those  who,  showing  promise, 
are  d,esirous  of  carrying  out  independent  investigations.  By 
this  is  meant  that  in  some  of  these  works  a  youth  or  man 
who  has  shown  himself  possessed  of  keen  intelligence,  is 
allowed  in  the  firm's  time  to  attempt  to  discover  new  methods 
of  working  or  to  improve  those  already  in  vogue.  This  shfiuld 
also  be  done  in  this  country,  with  this  addition  :  that  a 
higly  trained  electrical  engineer  should  be  retained  to  assist 
in  every  way  possible  the  efforts  of  those  who  were  engaged 
in  the  research.  Many  an  industrial  method  could  be 
simplified,  many  an  investigatiim  hastened  and  brought  to  a 
more  successful  conclusion  were  this  course  adojited. 

It  is  almost  common  knowledge  now  that  an  entirely  new 
branch  of  chemistry,  the  chemistry  of  the  free  atom,  resulted 
recently  from  the  exhaustive  research  work  carried  out  in 
the  chemical  laboratoi'y  of  a  lar*e  electrical  engineering 
firm,  and  the  importance  of  this  discovery,  from  a  com- 
mercial point  of  view,  cannot  well  be  over-estimated.  The 
invention  of  many  new  manufacturing  i)rocesses  has  taken 
place  in  a  number  of  trans-Atlantic  research  laboratories, 
and  already  in  the  United  States  the  chemical  engineer  has 
beco7ne  a  recognised  member  of  the  engineering  profession, 
solely  thi'ough  the  establishment  of  research  laboratories, 
although  he  is  practically  unknown  over  here. 

Just  as  is  the  chemical  engineer  so  is  the  electrical 
engineer  destined  to  play  a  most  important  part  in  the  de- 
velopment of  every  country's  resources.  Theirs  will  i)e  the 
task  of  watching  the  laboratory  experimentalist,  of  studying 
laboratory  processes,  with  a  view  to  devising  stills,  retorts, 
electric  furnaces,  machinery  and  everything  necessary  to 
carry  out  the  discovered  processes  and  methods  on  a  com- 
mercial ,  scale.  Should  a  chemist  succeed  in  making  a  few 
drops  of  some  new  dye,  it  will  be  the  duty  of  the  chemical 
engineer  to  devise  apparatus  that  will  manufacture  it  by  the 
hundred  gallons  ;  should  a  new  alloy  of  steel  with  nickel 


tungsten,  chromium,  molybdenum  or  other  rare  metal  be 
discovered,  the  electrical  engineer  will  find  his  work  in 
devising  a  furnace  that  will  be  able  to  turn  it  out  on  such 
a  scale  that  the  steel-making  supremacy  of  his  country  will 
be  maintained  against  all  competitors.  Further,  should 
some  hitherto  unsuspected  projierty  be  found  in  a  metal  or 
an  alloy,  it  will  be  the  duty  of  both  to  devise  some  means 
whereby  it  can  be  turned  to  commercial  advantage. 

Perhaps  one  of  the  most  important  results  which  would 
be  obtained  from  the  extension  of  a  system  of  technically 
assisted  industrial  research  would  be  the  training  ctf  men  as 
Skilled  investigators.  Results  are  seldom  or  never  secured, 
as  has  been  said  before,  by  casual  workers  in  the  field  or  by 
those  who  engage  in  scientific  work  through  the  sheer  love 
of  science.  The  question  what  commercial  use  can  be 
made  of  a  discovery  should  always  be  before  the  eyes  of 
a  research  worker.  Unfortunately  that  is  not  always 
possible  as  matters  stand,  as  the  disco\erer  may  have  but 
the  slightest  notion  of  the  value  of  his  achievement.  It  is 
in  such  event  that  trained  assistance,  such  trained  assistance 
as  can  only  be  given  I)y  the  chemical  and  electrical  engineer, 
becomes  necessary.  The  experimentalist,  as  a  rule,  makes 
it  his  whole  business  to  find  out  hitherto  unsuspected  laws 
of  Nature,  and  simplify  them,  and  increase  our  knowledge 
and  understanding.  This  is  a  work  to  which,  as  one  who 
has  had  long  and  profitable  e.xperience  of  it  once  said,  those 
who  engage  in  it  must  pay  undivided  attention  ;  it  is  foi- 
the  technically  trained  man  to  take  the  results  and  turn 
them  to  an  industrial  end.  Otherwise  we  shall  find  that 
the  men  engaged  in  our  research  laboratories  will  be  investi- 
gators first  and  all  the  time  ;  they  will  be  men  who  will 
fight  their  way  along  the  path  of  knowledge,  seeking  only 
what  lies  before  them  and  taking  little  or  no  heed  of  what 
they  have  done  as  they  passed  along.  Condensed  into  its  least 
compass,  the  final  object  of  industrial  research  work  is  to 
enable  us  to  use  the  resources  of  Nature  to  better  purpose 
to-morrow  than  we  can  do  to-day,  and  that  is  only  possible 
if  we  provide  the  man  who  is  carrying  ont  the  work  with 
trained  assistance,  to  turn  his  results  to  the  best  advantage. 


ELECTRICAL     COOKING     AS     APPLIED     TO 
LARGE     KITCHENS. 


Ox  January  14th  the  NEWCASiLE-DPON-TiNE  Local  Section 
of  the  Institution  of  Electrical  Engineers  discussed  Mr. 
W.  A.  GiLLOTT's  paper. 

The  Chairman,  Mr.  A.  H.  Marshall,  in  opening  the  discus- 
sion, said  economy  in  eookiug  was,  at  the  present  time,  of 
vital  importance,  even  more  important  than  fuel  economy. 
When  engineers  looked  into  that  question  they  generally  had 
regard  to  the  quantity,  or  the  cost,  of  the  fuel  used  in  cook- 
ing by  gas  or  coal-tire,  or  the  amount  of  fuel  it  took  to 
generate  the  amount  of  electricity  used,  and  then  left  the 
cooking  alone;  but  there  were  many  considerations  that  pudi- 
fied  comparisons  of  that  kind — for  instance,  that  of  thermal 
efficiency — and  this  was  rapidly  increasing  in  the  case  of 
electricity. 

Mr.  PiNKNEY  said  he  thought  the  sidjj'ect  was  not  receiving 
the  attention  it  ought  to  have  had.  The  question  of  large 
cooking  installations  was  one  for  the  engineers.  Referring 
to  the  maintenance  figures,  he  said  that,  apart  from  the 
character  of  the  in.staUation,  maintenance  costs  would  go 
down,  due  to  better  handling  by  the  users.  The  cooking 
question  would  have  to  be  met  by  the  supply  authorities  — 
that  was,  the  question  of  large  kitchens,  for  the  question  of 
domestic  cooking  was  a  diffei'ent  problem  altogether.  One 
great  jwint  in  electric  cooking  was  that  there  was  no  chimney, 
and.  consequently,  no  loss  of  heat  in  that  way.  A  great  many 
pessimists  had  said  that  electric  cooking  could  not  be  done 
cheaply ;  it  had  been  done  cheaply,   in  spit«  of  everything. 

Mr.  W.  SowEHBV  said  he  was  not  an  electrician,  and  he 
spoke  on  the  subject  merely  as  a  business  man.  His  firm, 
proprietors  of  cafts.  asked  him  to  take  out  the  costs  of  dif- 
ferent modes  of  cooking — coal,  gas,  and  electric;  he  had  to 
go  thoroughly  into  the  matter,  and  report.  They  knew 
approximat-ely  the  cost  of  cooking  by  gas  and  by  coal,  and 
then  he  applied  to  the  Newcastle  Electric  Supply  Go.  He 
said  :  "  We  are  going  to  provide  .so  many  persons  with  so 
many  meals;  can  you  tell  us  what  it  wiU  cost  us  per  meal 
to  do  the  work  by  electricity?  "  The  company  made  an  esti- 
mate and  submitted  it.  His  company  were  astonished;  in- 
deed, they  thout^lit  .i  mistake  had  been  made,  but  the  Supply 
Co.  confirmed  tluir  statement,  and  said  they  were  prepared 
to  go  on  with  tlu'  work.'  The  work  was  carried  out,  and  he 
might  say  that  after  a  period  of  12  months  their  costs  were 
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considerably  below  those  furnished  in  the  estimate.  When 
they  put  in  the  apparatus  their  friends  said,  "  Ah,  wait  until 
you  get  the  bill  "  :  they  had  got  the  bill,  and  they  were  quite 
satisfied.  Tlie  installation  was  not  fool-proof,  and  needed  care. 
He  particularly  spoke  of  the  .saving  by  the  use  of  the  calorifier 
in  the  heating  of  the  water.  He  believed  a  good  deal  of  their 
success  was  due  to  the  fact  that  they  charted  their  consump- 
tion, and,  if  the  figures  wore  excessive,  raised  the  question 
with  their  employes. 

Mr.  C.  TuRNBDiiL  said  he  agreed  both  with  the  lecturer  and 
the  speakers  that  there  was  a  great  future  before  electrical 
cooking.  He  thought  one  reason  why  they  were  not  going 
ahead  wac  that  the  manufacturer  did  not  appreciate  the  neces- 
sity of  making  everything  easy  of  repair;  everything  .should 
be  made  so  that  it  would  be  easy  to  get  at  any  part,  tfe 
should  not  be  surprised,  if  the  amount  of  cooking  increased, 
if  it  assisted  in  bringing  about  the  downfall  of  d.c,  and  made 
alternating  current  general,  for  cooking  with  A.c.  had  many 
advantages. 

Mr.  GiLLOTT,  replying,  said  he  agreed  with  the  speakers 
that  electric  cooking  was  bound  to  extend.  Three  or  four 
years  ago  he  suggested  to  an  electrical  company  that  cooking 
was  going  to  oust  from  its  position  tlieir  small  power  load ; 
the  suggestion  was  met  with  a  smile,  but,  as  a  matter  of  fact, 
they  had  passed  it,  and  he  thought  that  in  10  or  15  years' 
time  electrical  cooking  would  be  one  of  the  biggest  sides  of 
electrical  undertakings.  Mention  had  been  made  of  thermal 
efficiency ;  it  reminded  him  of  a  gas  representative  who  said 
he  could  give  a  customer  9,000  b.th.u.  for  Id.,  and  that  llie 
electric  companies  could  not  give  5,000.  He  was  asked  what 
was  the  efficiency.  He  could  not  .say.  "  Would  it  be  50  per 
cent.?  "  The  gas  man  thought  that  would  be  high.  i'et 
their  electrical  efficiency  was  95  per  cent.  But  running  cost 
was  not  the  most  important  item;  there  were  so  many  advan- 
tages to  be  obtained  in  other  directions  that  cooking  by  .  li-i-- 
tricity  would  be  cheaper  at  ^d.  per  unit  than  if  they  got  ,;<;- 
for  nothing.  It  was  a  bold  statement,  but  he  was  prtp.i-i-.i 
t-o  prove  it. 


A     CONSTANT-TORQUE     MAGNETIC     CLUTCH. 


The  device  described  below  consists  of  a  differential  electi'o 
magnetic  clutch  or  coupling,  which  may  be  used  to  connect 
an  electric  motor,  or  other  prime  mover,  to'  a  dynamo,  or  to 
connect  an  electric  motor  to  a  mechanical  load.  It  has  been 
patented  by  Messrs.  Walter  L.  Davies  and  Alfred  Soames 
ior  controlling  (n)  the  electrical  output  of  a  dynamo,  (b)  the 
mechanical  output  of  a  motor. 

Fig.  1  shows  it  employed  in  driving  a  dynamo  supplying 
current  to  an  arc  welding  outfit  at  Faraday  House,  and  fig.  2 
is  a  diagram  showing  the  basic  principle  upon  which  it 
operates. 

In  this  clutch  there  are  three  coils,  a,  b,  and  c ;  a  and  c 
consist  of  many  turns  of  fine  wire,  and  a  is  a  series  coil  con- 
sisting of  a  few  turns  of  thick  wire.     No  part  of  the  clutch 


its  polarity   is  such   as  to  counteract   the   pressure  produced 
by  the  coil  A. 

It  will  be  seen  that  as  the  current  in  coil  b  increases,  i.e., 
as  the  load  is  increased,  the  pressure  lietween  the  clutch 
members  decreases,  until  a  point  is  reached  when  the  pres- 
sure on  the  clutch  is  only  just  sufficient  to  transmit  the  loa^ 
without  slipping;    past   this  point,    the    clutch    slips.     It   is 


Fig.  2.— Diagram  of  Circuits. 

apparent,  therefore,  that  the  cuirent  taken  from  the  dynamo 
cannot  exceed  a  given  maximum,  even  if  it  is  short-circuited. 
The  particular  maximum  to  be  reached  can  be  controlled  by 
adjusting  the  excitation  of  the  coil  a  with  a  rheostat. 

In  the  case  of  a  simple  electromagnetic  clutch  with  con- 
stant excitation,  the  coefficient  of  friction  drops  rapidly  when 
slip  commences  to  take  place,  and  therefore,  if  the  pressure 
remains  constant,  the  clutch  wUl  sUp  to  about  half-speed  if 
called  u(x>n  to  give  a  constant  torque  (corresponding,  in  this 
case,  to  constant  current  in  the  dynamo  circuit).  To  counter- 
act this  variation  in  the  coefficient  of  friction,  coil  c  has  been 
added ;  this  coil  is  connected  across  the  brushes  of  the 
dynamo,  and  its  polarity  is  opposite  to  that  of  coil  a. 

The  effect  of  these  three  coils  is  as  follows: — On  open  cir- 
cuit coil  A  gives  an  initial  pressure;  coil  c,  which  is  across 
the  dynamo  brushes,  reduces  the  pressure  produced  by  a. 
If  eun-ent  is  now  taken,  the  coil  b  stiU  further  reduces  the 
pressure,   until    a   point   is   reached    when   the   clutch  .slips. 


Kio.    1.— Motor   Driving  Gener.wor   through   Electrciagnktic  Clutch. 


moves  longitudinally ;  thus  its  reluctance  remains  constant, 
and  the  variation  of  the  magnetism  produced  by  the  coils 
varies  the  pressure  between  the  clutch  members  only. 

The  action  of  the  clutch  is  as  follows  : — Coil  a  is  energised 
either  from  the  mains  or  from  a  small  exciter  on  the  driving 
shaft,  and  produces  an  initial  pressure  between  the  clutch 
members  which  is  more  than  sufficfent  to  transmit  the  load. 

Ooil  B  is  connected  in  series  with  the  dynamo  annature,  and 


but  when  the  clutch  slips  the  volts  of  the  dynamo  decrease; 
this  decreases  the  effect  of  c,  which  is  equivalent  to  increas- 
ing the  effect  of  A,  and  by  this  means  the  slip  is  prevented 
from  unduly  increasing.  Should  the  current  taken  from  the 
dynamo  tend  to  increase,  the  action  of  the  series  coil  b  would 
decrease  the  pressure,  and,  as  a  result,  the  coils  b  and  c 
adjust  the  pre.ssure  so  that  the  current  remains  practical'y 
constant. 
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Since  the  dynamo  is  separately  excited,  its  field  remains 
constant,  and  (owing  to  the  clutch)  the  armature  field  is 
practically  constant  at  all  speeds,  therefore  there  is  no  spark- 
ing at  any  speed,  and  the  dynamo  can  be  instantly  short- 
circuited  from  open  circuit  without  any  harmful  result.  By 
suitaljly  proportioning  the  coils  A  and  c,  any  desired  charac- 
teristic may  be  obtained. 

Since  this  clutch  acts  not  only  as  a  current  regulator,  but 
as  a  kind  of  mechanical  overload  release,  readjusting  itself 
when  the  overload  is  removed,  its  applications  are  very  wide ; 
three  of  these  may  be  indicated,  namely,  electric  arc  weld- 
ing, battery  charging,  and  as  a  coupling  in  motor-generator 
sets,  especially  those  used  for  tramway  supply. 

The  advantages  of  this  arrangement  for  electric  arc  weld- 
ing are  as  follows:  — 

Any  dynamo  giving  sufficient  power  may  be  used,  and  bo 
driven  from  any  suitable  source  of  power,  its  characteristic 
being  so  altered  as  to  make  it  suitable  for  the  work. 

The  maximum  current  to  be  taken  can  be  set  at  any 
value  within  the  limits  of  the  dynamo  rating. 

When  the  desired  current  has  been  set,  it  remains  practi- 
cally constant  from  fhort-circuit  to  the  maximum  length  of 
arc  that  the  volts  will  maintain ;  there  is  no  necessity  to 
snatch  at  the  arc  when  striking  it,  the  electrodes  can  be 
rubbed  together,  and  the  arc  drawn  out  as  desired.  A  short 
arc  does  not  produce  a  rise  of  current  and  consequent  burn- 
ing; the  operator  is  thus  enabled  to  give  his  full  attention  to 
the  work,  as  the  arc  cannot  ran  away  from  him. 

There  is  no  resistance  whatever  introduced  into  the  weld- 
ing circuit,  consequently  the  whole  of  the  u-atts  generated 
arc  used  upon  ike  work;  this  not  only  reduces  the  operating 
cost,  but  substantially  increases  the  plant  efficiency. 

Since  the  clutch  only  slips  on  an  overload,  the  power  lost 
by  it  when  running  is  entirely  negligible. 

For  controlling  the  mechanical  output  of  a  motor,  a  similar 
clutch  wound  with  the  three  coils  a,  b,  and  c  is  used,  but  in 
this  case  the  b,  or  series  coil,  is  in  series  with  the  motor 
armature,  and  its  action  is  to  make  the  clutch  slip  when 
the  motor  takes  the  maximum  cm'rent  it  is  to  be  allowed. 
A.  very  small  dynamo  is  attached  in  any  convenient  position 
to  the  variable-speed  side  of  the  clutch,  so  that  its  volts  will 
vary  with  the  speed;  this  dynamo  energises  the  c  coil,  and 
compensates  for  the  variations  of  friction  as  previously  ex- 
plained. I 

The  clutch  is  obviously  suitable  for  driving  any  class  of 
machinei-y  subject  to  sudden  shocks,  or  to  very  intermittent 


Fig.  3.— Section  of  Clutch. 

loading,  such  as  rolling  mills,  stamping  presses,  heavy  lathes 
and  planing  machines,  shears,  &c.  It  gives  complete  pro- 
tection to  machinery  likely  to  be  jammed,  such  as  anchor 
winches,  capstans,  and  'winding  drums  for  hauling  tracks  in 
mines. 

The  device  can  also  be  arranged  as  a  hand-operated  mag- 
netic friction  clutch.  The  chief  difficulty  met  with  in  design- 
ing electromagnetic  friction  clutches  of  this  type  is  due  to 
the  residual  magnetism,  which  prevents  the  clutch  releasing 
when  the  current  is  reduced  or  switched  off. 

In  the  clutch  under  consideration,  the  magnetic  circuit 
has  been  made  as  compact  as  possible,  so  much  so  that  it 
will  transmit  1,000  watts  of  electrical  power  with  a  consump- 
tion of  less  than  1  watt,  i.e.,  1/lOth  per  cent.  loss.  The 
residual  magnetism  of  this  clutch  is  over  50  per  cent.,  but 
,owing  to  the  special  method  of  operating  it,  this  residual 
magnetism  is  completely  swept  out,  on  releasing  the  clutch, 
and  it  can  be  operated  at  any  degree  of  slip  and  any  load 
gradually  upwards  and  downwards  between  zero  and  full 
load. 

In  consequence  of  the  excellence  of  the  magnetic  circuit, 
if  desired  this  clutch  may  be  arranged  to  be  magnetised  to 
a  higher  density  than  that  required  to  transmit  the  load,  in 
which  case  the  cun-ent  can  be  cut  off  altogether  when  the 
clutch  is  transmitting  full  load,  the  residual  magnetism  being 
sufl:icient  to  carry  the  load,  and  the  clutch  works  without 
any  consumption  of  energy  at  all,  the  current  being  only 
employed  to  pick  up  or  release  the  load. 

The  clutch  itself  ia  simply  a  well-designed  electromagnet, 
wound  with  a  single  magnetising  coil,  connected  to  one  or 
two  slip-rings,  and   connected   to  the  circuit  as   follo-wa:— 


In  fig.  4  A  is  a  small  battery,  or  other  source  from  which 
a  small  current  may  be  obtained.  This  battery  is  connected 
to  the  opposite  sides  of  a  continuous  resistance  R,  R,  R,  R.  Two 
brushes  b,b,  are  arranged  to  shde  round  this,  and  the  ends 
of  the  clutch  coil  C  are  connected  to  these  brushes. 

It  is  obvious  that  if  the  brushes  are  in  the  position  .x'  x 
the  clutch  receives  its  maximum  current;  if  they  are  slid 
round  in  the  direction  of  y'  y.  the  current  decreases  to  zero 
at  y'  y,  and  if  they  are  slid  on  in  the  same  direction  to  some 
such  position  as  z'z,  the  current  in  the  clutch  reverses  and 
rises  in  the  opposite  direction. 


.^Afvv/Xi 


Pig.  4. 


To  release  the  clutch  from  full  load,  the  brushes  are  slid 
round  fromx  x  in  the  direction  of  z'  z  until  the  current  .'8 
reversed,  and  rises  sufficiently  in  the  opposite  direction  to 
sweep  out  all  the  residual  magnetism. 

Stops  are  placed  at  x'  .x  and  z'  z  :  the  clutch  can  then  be 
worked  with  a  perfect  gradation  of  slip  between,  these  points. 

In  the  clutch  shown  the  power  consumption  over  the  clutch 
coil  and  the  resistance  R,  R,  R,  R  amounts  to  about  2  watts 
per  1,000  watts  transmitted. 

We  recently  visited  Faraday  House,  and  had  the  pleasure 
of  seeing  the  foregoing  features  fully  demonstrated  by  Mr. 
Davies.  We  may  point  out  that  the  clutch  is  not  intended 
to  slip  continuously,  after  the  style  of  a  slipping-belt  drive, 
though  it  could  do  so  if  necessary  without. overheating.  Even 
on  so  erratic  a  load  as  arc  welding,  with  the  arc  purposely 
handled  in  the  jerkiest  manner,  the  clutch  maintained  a 
practically  constant  current,  and  in  all  respects  substantiated 
the  inventors'  claims  on  its  behalf. 


GAS     FIRING     BOILERS. 


Mr.  T.  M.  Hunter's  paper  was  read  before  the  Yorkshire 
Local  Section  of  the  Institution  of  Electrical  Engineers 
on  January  loth. 

Mr.  W.  Lang  (Chairman)  said  the  subject  was  one  that 
interested  practically  the  whole  of  the  coimtry  at  the  present 
day. 

Mr.  0.  N.  Hefford  (Leeds)  said  he  gathered  that  the  paper 
was  designed  for  the  assistance  of  engineers  who  were  con- 
nected with  coke-oven  processes,  or  ironworks  where  waste 
gas  existed.  He  did  not  draw  any  information  from  the 
paper  which  would  encourage  one  to  go  in  for  steam-raising 
from  gas-fired  boilers  where  one  had  to  consider  the  obtain- 
ing of  gas  purely  for  that  pm-pose.  A  continuation  of  Mr. 
Hunter's  paper  showing  how  an  expert  would  deal  with  the 
problem  of  generating  2,000,000,000  lb.  of  steam  per  annum 
from  gas-fired  boilers,  and  infonnation  as  to  what  capital 
charges  would  be  necessary,  would  be  useful.  Such  a  steam- 
raising  plant  could  not  be  accommodated  in  any  large  centre 
of  industry,  but  would  need  to  be  adjacent  to  some  colhery. 
There  would  have  to  be  an  enoraious  economy  in  generating 
electricity  if  the  removal  of  central  stations  from  towns  was* 
going  to  be  justified. 

Mr.  Harris  remarked  that  it  would  be  absolutely  out  of  the 
question  for  steam  users  in  manufacturing  towns  to  make 
use  of  gas  for  such  purposes.  What  interested  them  most 
was  what  use  could  be  made  of  producer  gas  in  towns  for 
steam  raising.  He  knew  quite  a  number  of  places  that  put 
down  gas  plant  years  ago.  but  he  could  not  think  of  one  that 
was  now  in  existence.  If  the  power  at  an  electric  light  station 
was  got  from  gas  firing  the  plant  would  have  to  be  very 
large.  He  de-sirod  to  know  if  there  was  any  first-class  installa- 
tion of  boilers  fired  with  producer  gas.  Collieries  used  to  have 
large  quantities  of  refuse  fuel  .such  as  shale,  coal  dust,  and 
numerous  other  things  which  they  threw  away.  Many  ;.f 
them  were  now  using  that  refuse,  and  getting  just  as  good 
evaporation  from  their  boilers  through  the  use  of  modern 
appliances  as  they  previously  got  with  ordinary  hand  stoking. 

Mr.  Wilson  Hartnell  (Leed.s)  considered  that  if  consumers 
could  get  w.istc  gases  from  a  coke  oven  they  might  use  them 
with  advantage,  but  he  did  not  think  that  could  be  done 
in  Leeds. 

Mr.  W.  Howard  Brown  (Bradford)  recalled  experiments 
made  a  few  years  ago  with  gas  from  some  blast  furnaces 
which  proved  failures.    The  gas  appeared  to  be  all  right,  but 
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there  was  very  little  heat  in  it,  and  the  consequence  was 
that  before  the  full  load  was  reached  a  considerable  use  of 
coal  had  to  be  made  to  keep  the  steam  pressure  up.  The 
question  of  gas  firing  for  boilers  was  probably  not  so  im- 
portant in  Yorkshire  as  it  was  in  the  South  of  England.  It 
would  be  well  if  the  lecturer  could,  at  some  time,  give  them 
another  paper  which  would  deal  more  with  the  practice  of 
burning  producer  gas. 

Mr.  A.  Terry  (Leeds)  wished  to  know  whether,  in  view  of 
the  proposals  made  by  the  recent  Committee  on  Electrical 
Supply,  the  author  of  the  paper  proposed  that  the  installation 
should  be  situated  close  to  the  coal  mines,  and  the  coal  be 
first  used  in  by-product  ovens. 

Mr,  J.  Shepherd  (Leeds)  observed  that  the  paper  was  ex- 
tremely interesting,  but  was  disappointing  in  one  way  be- 
cause if  left  unfouched  the  great  problem,  which  "was : 
"  Whei-e  power  is  needed,  what  is  the  best  way  to  get  it?  " 

Mr,  T.  M.  Hunter,  in  replying  on  the  discussion,  said 
with  regard  to  transmission,  the  transmission  of  electricity 
was  a  very  expensive  matter,  whilst  the  transmission  of  gas 
was  a  very  cheap  matter,  and  the  losses  on  transmission  of 
gas  were  very  small.  The  American  figures  for  loss  in  trans- 
mission were  from  ..5  per  cent,  up  to  about  2  per  cent.,  and 
gas  there  was  sometimes  transmitted  for  100  miles  or  so. 
Gas  was  transmitted  under  high,  pressure.  If  gas  could  be 
generated  outside  the  towns  and  transmitted  in  pipes  to  the 
existing  power  stations,  those  stations  would  be  used  very 
economically,  and  they  could  generate  electricity  without  in- 
creasing the  capital  charges.  To  blast-furnace  proprietors, 
gas  at  the  present  time  was  a  very  valuable  product.  They 
could  not  hope  that  a  gas  producer  plant  could  take  peak- 
loads  for  steam-raising  purposes.  They  could  never  press  a 
producer  plant.  Some  other  method  for  taking  peak  loads 
would  have  to  be  resorted  to.  The  provision  of  superheated 
air  was  very  important  with  regard  to  gas  firing,  as  it  was 
with  coal  filing.  On  the  Continent  thev  were  far  ahead  of 
us  m  this  matter.  The  installation  of  the  Yorkshire  Waste 
Heat  Co.   had  been  very  successful. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


GEE^ADA.— The  Board  of  Trade  have  received  informa- 
tion that  the  recent  Troclamation  prohibiting  the  importation 
of  electrical  apparatus  and  other  articles— noted  in  the  Elec- 
trical Review  for  September  7th— has  been  revoked, 
.u^^l?-^'^'^-^^  *  Customs  Circular  dated  August  3rd/16th 
the  Mmister  of  Finance  has  sanctioned  the  following  inter- 
pretation of  the  Customs  Tariff  as  regards  electric  fuses  •  — 

Electnc  fuses  complete,  with  interchangeable  workin" 
iwrts,  in  the  composition  of  which  there  is  usuallv  silver  in 
the  form  of  connecting  wire,  forming  a  verv  inconsiderable 
part  of  the  weight  of  the  fuse,  are  to  be  admitted  under  Sec- 
tion 169,  point  1  (the  duty  thereunder  is  13  roubles  20  copecks 
per  poud).  Separately  imported  working  parts  of  electric 
fuses  made  of  common  materials,  with  wire  of  low-proof 
silver  (below  84  proof)  are  to  be  admitted  under  Section  169 
point  1,  in  accordance  with  the  Note  to  points  1  and  2  of 
this  Section:  and  similar  working  parts  of  fuses,  with  wire 
ot  high-proof  silver,  under  Section  US,  point  4,  as  manufac- 
tures of  Sliver  (the  duty  being  9  roubles  90  copecks  per  funt) 
/.A^°"  7  r®-"^!  ^^-  avoirdupois;  funt  =  14.45  oz.;  rouble 
(100  copecks)   =  2s.  IJd.   (par  rate).] 

rTALY  — The  revision  of  the  Italian  Tariff  has  reached  a 
turther  stage  by  the  publication  of  a  law  appointing  a  Parlia- 
mentary Commission  for  the  examination  of  the  new  draft 
Uustoms  Tariff  which  the  Government  is  to  draw  up  and 
submit  for  legislative  sanction.  The  Commission  is  to  consist 
of  la  Deputies  and  15  Senators  of  the  Italian  Parliament 
the  proposals  of  the  Royal  Commission  appointed  to  study  the 
question  are  to  form  the  basis  of  the  new  Tariff. 
J^il^i'^'^^  *°  ^^^  existing  Itahan  import  prohibitions  it 
should  be  noted  that  it  is  necessarj'  for  importers  to  obtain 
hcences  for  the  import  of  British  gixids,  with  the  exception 
of  certain  foodstuffs,  raw  materials,  chemicals,  &c.  At  pre- 
sent, applications  for  such  licences  must  be  submitted  by  the 
would-be  importers  to  the  competent  authorities,  through  the 
medium  of  Itahan  Chambers  of  Commerce 

rXITED  STATES.-FuU  details  of  the  .American  export 
prohibitions  are  now  available.  As  was  to  be  expected,  the 
hst  of  prohibited  goods  is  very  comprehensive,  and  includes 
inter  aha,  all  engines  and  motors  worked  by  electricity  all' 
electrical  equipment,  metals,  and  wireless  apparatus  'and 
accessories. 

Applications  for  export  licences  must  be  made  bv  the  ex- 
porter to  the  Exports  Administrative  Board  at  Washington 
or  11,  Broadway,  New  York.  They  will  be  valid  for  60  days! 
unless  previously  revoked.  Licences  for  certain  articles  will 
only  be  issued  if  such  articles  are  destined  for  actual  war  pur- 
pose.?, or  for  purposes  directly  contributing  thereto.  The 
prohibitions  affect  goods  in  transit  through  the  United  States, 
as  well  as  domestic  products.  For  consignments  not  exceed- 
ing 100  dols.  in  value,  export  hcences  may  be  granted  under 
special  declarations. 


NEW   PATENTS  APPLIED  FOR,    1918. 

(NOT   YKT   PUBLISHED.) 
Compiled    expressly    (or    this  journal    by    Messrs.    W.    P.    Thompson 
Electric    Patent     Agents,     385,     High     Holborn,    London,    W.C, 
Liverpool  and  Bradford. 
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ailing."     .McKenzie,   Holland,   &  Westinchouse  Power 
Signal  Co.   {Union  Switch  &   Signal   Co.,    U.S.A.)     January   7th. 

363.     "  Apparatus    for   measuring   want   of   equilibrium    in  galvanometer  coil, 
&c."     J.   Ry.mer-Jones.     January    7th. 

379.     ''Telegraphic  apparatus."     E.    A.   Willson.     January  7th. 

386.     "  Electrically-propelled    xessels."      F.    LjUNGSTROM.      January    7th. 

395.     "  Sparking   plugs,    &c."     G.    H.   Ward.     January  8th. 

404.    "  Means  for  attaching  mouthpieces  of  telephones,  speaking  tubes,  &c." 
Tavlor,  Tunnicliff  Si  Co.  and  E.  D.  M.  Scrivener.     January  8th. 

411.     "  Electron-emitting   cathodes,   and   process  of  making  same."     Western 
Electric    Co.    (Western    Electric   Co.,    U.S.A.)     January    8th. 

420.    "  Electrodes   for   electric   welding."     Quasi-Arc    Co.   &    A.    P.    Stroh- 
menger.     January  8th. 
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ndescent  electric  lamps   for  projection   purposes."     D.   Lely   anc 
ENNOOTSCHAP  Phjlips'  Gloeilampenfabrieken.    January  Sth.    (Ho! 
land,   June  3nd,   1917.) 

478.  "  Transformation  of  polyphase  into  practicallv  constant  direct  cur 
rents."     O.   M.    CoRBlNO.     January   8th.      (Italy,  January  Sth,  1916.) 

480.  "  Telephone  systems."  .\trro.MATic  Telephone  Manlt.acturing  Co 
(Automatic  Electric  Co.,    U.S..^.)     January   Sth. 

533.  "  Receiving  radio-signals."  Marconi  W1RE1.BSS  Telegraph  Co.  Janu 
ary  9th.     (U.S.A.,  July   19th,  1917.) 

534.  "  Sign  telegraphs,  &c.,  electric  advertising  devices."  H.  K.  Harris. 
January  9th. 

545.  "  W'inding  with  equipotential  connections  for  drum  armatures  of  elec 
trie  commutator  machines."  E.  C.  R.  Marks  (Akt.  Ges.  Brown,  Boveri  et 
Cie.).     January  9th. 

551.  "  Manufacture  of  carbon  electrodes."  B.  E.  D.  KiLBURN  (Norsk  Aktie- 
selskab    for    Elektrokemisk    Industri).      January    9th. 

Audion    or    lamp    relay     or     amplifying     apparatus,"        M.     Latocr. 
)th      (France,  January  9th,  1917.) 

Silencing   jads    for    telephone    or    speaking-tube    ear   pieces    and    ear 
■     A.   C.    Brown.     January  9th. 

561.     "  Electric  switches."     A.    H.    F.    Perl.     January   9th. 

574.     "  Electric   switches."     G.  O.  Donovan   &  W.  Donovan.     January   10th. 

579.    "  Electric  air  purifiur  and  destructor."    \V.  J.  Calder.     January  10th. 

587.  "  Magnetic  separators."  H.  Cornell.  January  10th.  (Australia, 
January  12th,  1917.) 

590.     "  Signalling  device  for  aircraft.' 

600.    "  Manufacture  of  electric  cables 
January  10th 

609.     "  Galvanometers     for    measuring-instrum 
Instrl'.meni  Co.  &  E.  C.  Hurst.    January  10th 

615/6/7.     "  Electric    starting    apparatus     for 
Lucas  &  C.  L.  Breeden.     January  10th. 

662.    "  Electric  replaceable    fuses."     M.    H.  Goldstone.     January  11th. 

673.  "  Ventilating  devices  for  electrical  machinery,  &c."  Siemens  Schl'C 
KERTWERKE.      January    Uth.      (Germany,"  December  Snd,   1916.) 

676.  "  Wireless  signalling  systems."  British  Thomson-Hoi;stom  Co 
(General   Electric  Co.,   U.S.A.)     January   11th. 

684.     "  Circuit    arrangements    for    operating    selecting    devices    of    telephone 
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I.\  discussiiii;  some  of  the  probleni.s  connected  witli 
the  vast  work  of  reconstruction  a  few  weeks  ag'o. 
we  expressed  the  opinion  that  the  Department  pre- 
sided over  by  Dr.  Addison  must  inevitably  become 
the  gfreatest  of  all  Government  Departments^ 
Closer  acquaintance  with  its  manifold  operations, 
which  the  Minister  of  Reconstruction  has  ag'ain 
privileji'ed  the  Press  to  make,  confimis  and 
strengthens  us  in  that  opinion.  Our  fear  is  that  the 
necessity  for  continuing  our  militan-,  naval,  aeriaL 
and  munition-manufacturing  efforts  makes  so  im- 
perative a  demand  upon  the  efforts  of  most  of  us 
that  the  truly  fascinating  stoiy  of  reconstructioir 
investigations  and  plans  camnot  be  read  by  the 
millions  as  it  deserves  to  be.  Dr.  Addison  may  be 
able  to  educate  thousands  of  bearers  at  the  meetings 
that  he  is  addressing  in  different  parts  of  the  coun- 
trv,  but  be'  is  handicapped,  in  our  opinion,  by  the 
inability  of  the  Press  to  give  that  detailed  publicity 
to  his  utterances  that  future,  and  perhaps  immediate, 
national  necessities  demand.  We  would  say  frankly 
that  we  believe  it  to  be  one  of  the  most  urgent 
needs  of  the  moment  that  the  Cabinet  should  see 
that  the  Press  which  is  responsible  for  the  educa- 
tion of  the  people  should  be  freed  to  the  utmost 
limit  of  Governmental  power  from  restrictions  of 
laliour  and  of  paper  supplies.  Dr.  Addison  may- 
educate  his  thousands,  but  the  seriotis  Press. 
through  its  thotisandsi  of  voices,  may  educate  the 
masses  if  only  its  working  conditions  can  accommo- 
date themselves  to  full  and  free  publication  of  all 
that  reconstruction  means,  the  foresight  with 
which  its  prablems  are  being  investigated,  and  the 
thoroughness  with  which  its  plans  are  being  made. 
It  is  deplorable  that  this  light  has  to  be  hid  under 
a  bushel,  for  knowledge  of  the  measures  that  are 
in  prospect  would,  we  believe,  go  far  to  allay  cer- 
tain nervousness  in  regard  to  the  future,  and  to  fill 
w  ith  hope  and  confidence  those  who  are  wondering 
however  it  can  be  possible  for  affairs  to  be  brought 
back  to  anything  like  normal  conditions  without 
a  crash. 

The  work  of  reconstruction  is.  of  course,  an 
undertaking  of  most  exceptional  complexity.  It 
must  touch  at  some  point  or  other  every  department 
of  public  and  private  activity — all  classes,  all  indus- 
tries, all  trades,  all  professions.  Since  August  last 
the  Chief  Designer  and  his  associates  have  been 
designing  the  whole  as  one  grand  mosaic,  and  bit 
bv  bit  the  parts  have  been  fitted  in  until,  in  theory 
at  any. rate,  it  is  possible  to  see  what  mtist,  or 
should,  be  done  in  order  to  facilitate  the  orderly 
return  of  men  and  industries,  food  and  materials, 
finance  and  shipping,  and  so  forth,  from  the  chaos 
and  confusion  of  war  to  the  constructive  operations 
of  peaceful  life.  True  it  is  that  some  i>arts  of  the 
great  mosaic  may  yet  be  wanting,  or  that  some 
parts  will  have  to  give  place  to  others  as  experience 
is  gained;  also,  there  may  be  ground  for  wondering: 
whether  unexpected  factors  will  intervene  tt>> 
jumble  u])  the  whole.  But  the  theoretical  design 
will  stand  a  far  better  chance  of  l>eing  developed 
into  one  grand  national  effort  to  carry  it  into  prac- 
tical   effect,    with    the    iiearty    co-operation    of    all 
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parties,  if  the  public  confidence  can  lie   secured  by 
the  aid  of  maximum  publicity.     Naturally  enough, 
during  the  last  six  months  manifold  sections  of  in- 
dustrial life  have  been  called  into  counsel  concern- 
ing the    future  of  their    own    particular  interests, 
and  to  that  extent  it  is  becoming  known  what  is  to 
be  expected,  but  we  repeat  that  everything  is  to  be 
gained  by  letting  the  public  know  in  their  millions 
the  story  of  the  whole.      The  speeches  of  a  Hert- 
ling  and  of  a  Czernin  are  as  we  write  of  supreme 
importance,   but   the  Press   has  its  limitations,   and 
if  such  speeches  were  by  any  change  of  good  for- 
tune to  lead  to  more  hopeful  sig"ns  of  an  early  end 
of   the   war,   the   people  would  know  far  less  than 
they  ought  to  know  concerning  what  is  to  be   ex- 
pected to  happen  after  the  war.     We  do  not  forget 
that  a  certain   Minister,   not  unknown  for  an  apti- 
tude for  "  butting  in,"  once  "  butted  in  "  with  the 
brilliant  advice  that,  we    should  leave  after-the-war 
to  look  after  itself.       We  cannot  afford  to  do  that 
now,  as  those  who  know  the  manifold,  the  almost 
ovenvhelming,  problems  that  are  commanding  Dr. 
Addison's  attention  are  fully  aware.     Many  of  those 
problems  may   be  destined  to   come   shortly  before 
legislative  assemblies  in  the  form  of  concrete  pro- 
posals, for  there  is  a  legal  section  which  is  examin- 
ing all  propositions  with  a  view  to  determining  what 
amendments  of  the  existing  law  are  involved.       It 
will  be  a  pity  if  a  whole  host  of  legislative  proposals 
lias  to  be  brought  forward  for  adoption  in  a  hurry 
imless  the  public  mind  has  been  prepared  for  them. 
As  space  permits  we  shall  refer  to  the  work  of  the 
Reconstruction  Ministi-y,  but  for  the  present  we  must 
be  content  with  little  more  than  a   general   outline 
of  the  four  main  departments.    This  alone  will  serve 
to  indicate  the  vastness  of  the  area  to  be  covered. 
Class  "  A,'"  which  will  deal  with  commerce  and  pro- 
duction, of  course  includes  the  supply  and  control 
of  raw  materials  after  the  war.     We  have  done  our 
best  to   acquaint   the   industries  with  which  we  are 
concerned- with   the    need  that    exists   for   them  to 
connect  themselves  up  into  the   form   of  organised 
trade    associations  if   they    desire    to   secure  a    fair 
and  equitable    apportionment  of   such    materials  as 
are    available   after    the   war    for  urg^ent   industries 
which  have  a  reasonable  claim  to  priority  of  treat- 
ment.   The  same  Class  is  dealing  with  the  important 
■question  of  financial  facilities  for  British  commerce 
and   industry;    with    the    preservation   of  industries 
which  play  an  essential  part  in  reconstruction,   but 
are  in  danger  of  extinction  through  failure  of  sup- 
plies of  material  or  labour;  with  the  establishment 
of  new  industries  after  the  war;  with  the  volume  and 
nature  of  the   demand  for   British   goods  after  the 
war;  and  with  the  improvements  in  trade  organisa- 
tion  for  the  purposes  of  more  economical  produc- 
tion, distribution,  and  marketing,  and  of  facilitating 
and  expediting  the  turn   over  from  war  to   peace. 
Here  alone  we    have    questions   enough  almost  to 
bewilder   the    industrial  mindV    The    situation  with 
which  this  Class  is  faced  is  described  thus  :    After 
the  war  there  will  be  a  world   shortage  of  certain 
materials,   and  the  shortage  will  be  accentuated  bv 
the    difficulty  of  finding    tonnage    adequate    to   our 
demands:  on  the  other  hand,  there  will  be  an  almost 
unlimited   demand    for    manufactured   goods.        By 
estimate  and    analysis,    we    shall  get  to    know   the 
available  supplies  of  ourselves  and'of  our  Allies,  and 
shall  determine  also  the  demand,  the  nature  of  it, 
and  the  priority    order   which   must  be  imposed   in 
regard  to  materials,   labour,    power,   tonnage,    and 
credit,   for  the  good  of  all.     We  shall  want  to  re- 
establish    industry     with     the    utmost    expedition, 
avoiding  causes  for  undue  distress  as  far  as  possible 
in  any  department,  and  the  Government  policy  will 
be   to  leave  industries   to    ration   themselves. '  Can 
this  be  done  as  readily  where  isolated  units  have  to 
be  dealt  whh,  or  by  negotiating  through  large  asso- 
ciated committees  formed  from  representative  trade 
associations   and    bodies   connected    with  particular 


industries  ?    There  is  only  one  answer,  and  the  indi- 
vidual duty  is  therefore  plain. 

The  second  leading  Class,   "  B,"  will  cover  mat- 
ters   affecting    finance     (currency    and    exchange), 
shipping,    and   common   services,    and   will    include 
the  disposal  of  vast  Government  stores.    Class  "  C  " 
will  cover  the  immense  problems  of  labour  and  in- 
dustrial organisation.     Here  we  touch  such  matters 
as  the  relations  of  employer  dnd  employed,  and  tile 
\\  hitley  Report  comes  under  attention  as  the  one 
outstanding  constructive  proposal  to  that  end.    But, 
as    we'  have    said    already,    what    do    the    mass    of 
workers    know  about  the  Whitley    Report    at    pre- 
sent ?     A  professional  man  the  other  day,  busy  with 
all  sorts  of  pressing  activities,  asked  us  in  the  most 
childlike  and  bland  manner:    "  What  is  the  Whitley 
Report?     I  have  never  heard  of  it !  "     A  speaker 
going  to  a   working-class   district  to  hold  forth  on 
the  problems  of  industry  and  the  breaking  down  of 
class     enmities,     was    advised,    "  You     had    better 
assume  that  the  audience  knows  nothing  about  the 
Whitley  Report!  "    May  we  again  repeat  how  sadly 
we  are  at  a  loss  for  want  of  full  and  free  publicity 
concerning  matters  of  such  vital  importance  ?     Dr. 
Addison  must  not  be  surprised  if  such  proposals  are 
not   widely    acted'   upon    if    the   public   have    never 
properly   understood  them  or  been   impressed   with 
their    urgency.       The    Whitley    Report    stands    for 
a    great    principle,    and    each    industry    must    con- 
sider   for    itself    how    far    and    in    what    manner 
it    can     be    applied.      We    seem     to     be     in    need 
of    a    "  Peace    Aims  "    Committee    as    well    as    a 
"War  Aims"   Committee,   and  matters  should  not 
be  left  for  promulgation  by  one  voice  crying  in  the 
wilderness  about  the  paths   that   need   to   be   made 
straight  for  the  coming  of  national  salvation.    Class 
C    will   also   in    some   measure   concern    itself    with 
demobilisation.     We  will  onlj"  touch  one  point  now 
to  show  where  its  activities  may  be  very  beneficial. 
The  return  of    "pivotal"   men  in   advance    of  the 
mass  of  workers  will  prepare  the  way  for  the  latter 
to  start  work  immediately  after  the  promised  Peace 
holiday.     The  selection   of  the  right  men  will   rest 
with  associations  who  will  be  able  to  evaluate  the 
services  of  individual   men  to  a  particular  business 
or  firm.     This  is  an  excellent  point,  and  we  believe 
is  a  tribute  to  the  foresight  which  the  Reconstruc- 
tion Department  is  displaying — in  theorj-,  of  course, 
at  present.     We  trust  that  it  will  be  found  to  work 
out  according  to  design,  for  much  may  depend  upon 
it  when  the  nation  is  rocking  on  the  waves  of  un- 
certainty  and   change.       There   are   other    Classes 
which  vrill   bring  foresight,   ingenuity,   and  legisla- 
tion to  bear  upon  questions  relating  to  rural  deve- 
lopment,   the    machinery    of    Government    Depart- 
ments, health  and  education,  housing,  and  internal 
transport    (roads,   canals,    &c.),   but   these   we  can 
only  thus  crudely  indicate  just  now. 

What  may  emerge  from  all  that  is  happening 
among  the  statesmen  and  peoples  of  enemy  coun- 
tries who  can  say  ?  In  the  midst  of  war  we  must  be 
preparing  for  peace.  Dr.  Addison,  we  believe,  will 
merit  the  gratitude  of  millions  if  the  schemes  of 
which  he  is  the  father  can  be  carried  through  in  such 
a  way  as  to  enable  us  to  bring  peace,  prosperity, 
and  happiness  in  the  nation  when  the  battle-drums 
cease  to  beat  in  Flanders,  but  he  can  only  prepare 
the  way  for  those  eagerly  awaited  times  by  an  in- 
telligent imderstanding  and  acceptance  of  his  pro- 
posals on  the  part  of  the  people.  The  Prime  Minis- 
ter, with  his  great  qualities  of  im.agination  and 
vision,  and  his  capacity  for  leading  Democracy, 
assuredly  sees  that  quite  well.  No  doubt  when 
he  observes  the  right  signs  on  the  horizon  he 
will  speak  words  that  will  transform  for  the  multi- 
tude the  manifold  details  of  Dr.  Addison's  unobtru- 
sive operations,  and  will  lead  the  people  to  hopeful 
contemplation  and  co-operation  in  ways  which  may 
save  the  situation  in  the  early  days  of  Peace,  just 
as  he  helped  to  save  the  Allied  cause  for  us  all  at 
critical  stages  of  the  War. 
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GERMAN     INFLUENCE     IN     THE     SWISS 
ELECTRICAL     INDUSTRY. 


Ir  is  scarcely  surprising  to  learn,  in  view  of  the 
yeograpliical  proximity  of  Germany  and  Switzerland, 
that  the  question  of  the  former's  influence  on  the 
latter's  industries  has  been  brought  forward  for  dis- 
cussion, on  the  general  principle  that  the  war  has 
evoked  a  desire  in  every  country  to  transform  all 
industries,  where  possible  and  deemed  necessary, 
juto  undertakings  of  a  strictly  national  character  ;n 
those  cases  where  foreign  interests  are  also  con- 
cerned. In  Switzerland  certain  daily  newspapers 
during  the  past  12  months  have  published  what  are 
termed  more  or  less  sensational  articles  referring 
to  German  penetration,  particularly  in  the  Swiss 
electrical  industr)-.  The  Comite  de  I'Union  des 
Centrales  Suisses  d'Electricitii  recently  had  occasion 
to  reply  to  one  of  th^se  articles  which  was  couched 
in  general  terms,  and  contained,  it  is  stated,  false 
i-^sertions  concerning  Swiss  works,  and  now  the 
omite  of  the  Association  des  Electriciens  Suisses 
las  taken  the  matter  in  hand  as  a  result  of  the  publi- 
cation of  further  articles,  repeating  the  same  state- 
ments, and  mentioning  names.  With  this  object  m 
view  the  Comite  requested  M.  E.  Tissot,  adminis- 
trateiu'-delegue  of  the  Banque  Suisse  des  Chemins 
de  Per,  of  Basle,  who  is  a  competent  engineer  well 
known  also  in  French  technical  and  industrial 
circles,  to  clear  up  the  situation  by  means  of  an 
article,  which  is  printed  in  the  Association's  Bulle- 
'iii  No.  12. 

The  author  divides  his  article  into  three  parts, 
the  first  dealing  with  supply  woi;ks,  the  second  with 
electro-metallurgical  works,  and  the  third  with 
nianufactiu"ing  works.  The  companies  mentioned 
in  the  first  class  are  those  of  Olten-Aarburg,  >vith  its 
C)lten-Goesgen  works,  the  Beznau-Lontsch,  the 
Rheinfelden,  and  the  Lauffenburg  Companies.  It 
is  explained  that  practically  all  the  capital  of  the 
( Jlten-Aarburg  Co.  is  in  Swiss  ownership,  that  the 
Beznau-Lontsch  undertaking  has  become  the  pro- 
perty of  the  State  (the  North-Eastern  Swiss  Can- 
tons), that  the  Rheinfelden  Co.  is  domiciled  in,  and 
controlled  by,  Germany,  and  one  works  is  situated 
on  German  territory,  whilst  the  second  works 
( Wyhlen,  in  Baden)  has  a  barrage  in  common*  with 
the  Swiss  Augst  works;  and  that  about  60  per  cent, 
of  the  capital  is  held  by  Germans,  who  had  a 
majority  on  the  board  of  directors  at  the  end  of 
1916.  As  to  the  supply  of  energy  from  these  works 
to  other  countries,  it  is  mentioned  that,  according 
to  the  table  of  power  exported  from  Switzerland  at 
the  end  of  October,  1917,  the  deliveries  to  Italy  and 
France  represented  71,806  h.p.,  and  those  to  Ger- 
many 53.617  H.p.  It  is  explained  in  this  connection 
that  agreements  under  which  the  concessions  were 
granted  authorised  the  exportation  of  energy,  that 
the  export  authorisations  are  only  for  a  relatively 
short  period,  and  that  some  works  would  not  have 
been  brought  into  existence  if  the  o\\niers  had  not 
"been  guaranteed  beforehand  a  considerable  revenue 
by  means  of  contracts  entered  into  with  foreign  dis- 
tribution companies. 

Coming  to  consider  the  second  group  of  works, 
the  author  first  refers  to  the  Neuhausen  Aluminium 
Industry  Co..  the  majority  of  whose  share  capital 
is  stated  to  have  been  already  held  by  Swiss  inves- 
tors prior  to  the  war,  whilst  in  the  meantime  fur- 
ther shares  held  by  Germans  have  been  returned  to 
Switzerland.  It  is  estimated  that  the  maximum 
amount  of  the  share  capital  held  by  Germans  was 
one-third  of  the  total  capital  at  the  end  of  1915.  and 
almost  all  the  loan  debt  has  been  raised  in  Switzer- 
land. Notwithstanding  this  state  of  affairs,  the 
German  members  of  the  board  of  directors  num- 
bered nine  in  1908  as  compared  with  three  Swiss, 
and  six  in  1914  as  against  the  same  number  of  Swiss, 
but  in  1916  the  Teutonic  element  declined  to  five,  as 


contrasted  with  nine  Swiss.  It  lias  to  be  noted,  too, 
that  although  the  company  does  not  belong  to  any 
special  financial  group,  German  finance  is  repre- 
sented in  it  by  the  Deutsche  Bank  and  the  Berlin 
Handels  Gesellschaft,  whilst  the  A. E.G.  has  played 
an  important  part  in  the  foundation  and  develop- 
ment of  the  undertaking.  In  this  connection  some 
interesting  figures  are  given  respecting  the  total 
exports  of  aluminium  from  Switzerland.  The  Neu- 
hausen Co.  practically  has  a  monopoly  of  the  pro- 
duction, as  the  output  of  the  Giulini  Co.,  at  Mar- 
tigny,  is  insignificant,  and  consequently  the  export.s 
almost  entirel}'  emanate  from  the  former.  It  'm. 
shown  that  the  value  of  the  exports  to  Germany. 
which  only  amounted  to  £476,000  in  1914,  increased 
to  £1,395,000  in  1915.   and  further  to  £1,760,000  in 

1916.  On  the  other  hand,  the  exports  to  France 
were  of  the  value  of  £10,000,  £39,000,  and  £81,000. 
and  to  Italy  £13,000,  £7,000,  and  £56,000  in  the 
same  years  respectively,  whilst  the  exports  to  Great 
Britain  were  of  still  less  importance. 

The  position  of  the  Usines  Eleftriques  de  la 
Lonza,  of  Basle  and  Gampel,  is  next  referred  to. 
Swiss  capital  and  Swiss  directors  always  having  had 
the  preponderance  in  the  undertaking.  It  is  con- 
sidered that  from  60  to  65  per  cent,  of  the  company's 
production  of  carbide  of  calcium  and  ferro-silicon 
is  forwarded  to  Germany  and  Austria,  although  a 
portion  also  finds  its  way  to  France,  and  a  still 
smaller  quantity  to  Italy.  The  production  of  the 
Gothard  Werke^  A.G.  fur  Elektrochemische  Indus- 
trie, of  Bodio  (Tessin),  also  comprises  carbide  and 
ferro-silicon,  and  as  one-half  of  the  share  capital  was 
subscribed  by  Germans,  it  is  held  not  to  be  sur- 
prising that  a  large  portion  of  the  output  reaches 
Germany.  On  the  other  hand,  the  works  of  the 
Carbures  du  Day.  which  are  also  situated  at  Bodio. 
are  declared  to  be  working  solely  for  the  Allied 
Powers,  and  the  same  remark  also  applies  to  several 
other  electrochemical  works  in  Romand  Switzer- 
land. If  the  horse-power  exported  from  Switzer- 
land is  added  to  the  horse-power  utilised  in  the 
manufacture  of  electrochemical  products  for  export, 
it  is  shown  that  the  power  placed  at  the  disposal  of 
the  Central  European  countries  amounts  to  164.000 
H.p.,  as  contrasted  with  114,500  h.p.  in  the  case  of 
the  Allied  countries,  and  the  latter  total  will  soon 
be  increased  by  3,750  h.p.  by  the  bringing  into 
operation  of  a  new  works  in  the  Tessin,  and  by  .1 
further  20,000  h.p.  at  no  distant  date  by  the  starting 
of  works  on  the   Franco-Swiss  Rhone. 

The  author  finally  proceeds  to  refer,  somewhat 
briefly  by  comparison  with  his  statements  concern- 
ing the  supply  and  electrochemical  works,  to  the 
manufacturing  branch  of  the  industry,  and  in  this 
case  he  only  mentions  two  fimis :  Brown,  Boveri 
and  Co.,  of  Baden,  and  Escher.  Wyss  &  Co.,  of 
Zurich.  In  the  fonner  case  the  combined  share  and 
loan  capital  totals  £2.381.000,  and  the  board  of 
directors  was  composed  of  four  Germans  and  nine 
Swiss  in  1913,  and  three  Germans  and  10  Swiss  m 
1914,  but  the  Germans  do  not  appear  for  1916  and 

1917,  the  number  of  Swiss  directors  remaining  at 
10  in  each  year.  It  is  stated  that  the  A. E.G.  felt 
the  competition  of  Brown,  Boveri  &  Co.,  and  en- 
deavoured at  one  time  to  obtain  possession  of  the 
company  by  an  interchange  of  shares  and  directors, 
but  that  the  former  found  it  impossible  to  convert 
the  latter  into  a  subsidiary,  and  only  Walter  Ratho- 
natt  remained  on  the  Baden  board  until  1914  as  re- 
presentative of  the  Zurich  Bank  for  Electrical  Under- 
takings, which  was  founded  by  the  A. E.G.  No  men- 
tion was  made  in  the  annual  report  of  Brown, 
Boveri  &  Co.  for  1914  as  to  the  cause  of  the  resigna- 
tion of  W.  Rathenau,  but  it  is  assumed  to  have  been 
due  to  his  accession  to  the  board  of  the  A. E.G.,  of 
which  he  became  chairman  on  the  death  of  his 
father.  The  total  investments  of  Brown.  Boveri  and 
Co..  probably  for  the  most  part  in  oth^r  countries, 
reached  £1.044.000  in  April,  1917,  of  which  £600,000 


100 


THE    ELECTRICAL    REVIEW,    [voi.  s-2.   xo.  2.097.  febrdary  1,  isis. 


is  as.sunied  to  apply  to  Gemiany.  It  is  considered 
certain,  however,  that  (ierman  capital  invested  in 
the  company,  whose  shares  are  quoted  in  Germany. 
is  considerablv  less  than  this  figure,  especially  hav- 
ing regard  to  the  return  of  large  jiarcels  of  shares 
formerly  held  in  Germany,  due  to  the  favourable 
rate  of  exchange.  The  author,  therefore,  states 
that  it  is  incorrect  to  speak  of  a  German  share  (rol-') 
in  this  undertaking.  It  is  known  that  the  Baden 
works  have  never  carried  out  war  contracts,  except 
for  Switzerland,  and  a  statement  to  this  effect  has 
been  made  in  the  company's  annual  reports,  as  pre- 
viously mentioned  in  this  journal.  As  contrasted 
with  this  position  of  aflfairs  it  would  be  surprising, 
it  is  stated,  if  the  subsidiary  companies  and  the 
undertakings  in  which  the  company  is  interested  in 
Gemiany.  Austria.  France,  and  Italy  had  not 
worked  for  the  national  defence  of  the  countries  in 
which  they  are  located. 

The  firm  of  Escher,  Wyss  &  Co..  wliich  lias  a  com- 
bined share  and  loan  capital  of  £500.000,  for  a  long 
time  was  under  the  influence  of  the  A.E.G.-Lah- 
meyer  group,  who  controlled  the  majority  of  the 
shares.  This  situation  of  affairs,  however,  has  been 
entirely  modified  during  th-e  past  12  months,  and  out 
of  12  directors  now  only  one  is  German,  as  com- 
pared with  three  in  1914.  Although  never  having  a 
majority  on  the  board,  the  Gemians  played  an  im- 
portant part  in  the  company  until  1916-17,  wlien  a 
group  of  Swiss  banks  and  investors  acquired  almost 
all  tlie  shares  then  held  by  the  A.E.G.-Lahmeyer 
group.  Since  that  time  the  conipanv  has  regained 
its  independence.  Apart  from  the  fact  that  the 
author  has  refrained  from  mentioning  any  other 
Swiss  manufacturing  companies,  it  is  rather  unfor- 
tunate that  he  has  thrown  no  light  on  the  position 
of  the  works  at  Ravensburg,  W'urtemburg,  for  the 
firm  of  Escher,  Wyss  are  styled  as  of  Zurich  and 
Ravensburg.  We  ourselves  are  in  some  doubt  as 
to  whether  or  not  manufacturing  at  this  German 
town  was  discontinued  a  few  vears  ago.  If,  how- 
ever, operations  at  Ravensburg  were  abandoned,  it 
is  a  pity  that  the  company  still  retains,  or  at  all 
events  still  adhered  to  in  1916,  the  second  name  as  a 
business  address,  under  the  conditions  of  the  war. 


RESISTANCES     FOR     STARTERS     AND 
CONTROLLERS. 


Therk  is  little  diflficulty  in  building  resistances  with 
metallic  elements  which  are  mechanically  and  electrically 
sound  when  the  currents  to  be  carried  exceed  100  amperes 
on  continuous  rating,  or  200  300  amperes  on  a  two-minute 
rating,  because  the  cross-section  of  the  material  is  sufficient 
to  give  the  required  strength  and  rigidity  even  when  a 
comparatively  brittle  metal  is  used.  The  difficulty 
becomes  serious  with  currents  of  50  amperes  continuous 
rating  and  100  amperes  two-minute  rating,  and  is  acute 
with  currents  of  10/20  amperes  and  under.  It  may  be 
mitigated  at  the  higher  limits  by  making  the  sections  far 
too  heavy  for  the  current,  but  at  the  lower  limits  this 
waste  of  material  is  too  great  to  be  contemplated  with 
equanimity. 

Non-metallic  resistance  units,  consisting  solely  of  carbon 
in  various  forms   or  carbon  mi.xed   with   sand  or  similar  • 
materials,  have  been  tried  from  time  to  time,  and  have 
obtained  a  certain  vogue,  but  they  have  never  come  into 
general  use  owing  to  the  defects  germane  to  the  type. 

Metallic  resistances  may  be  taken  to  hold  the  field  for  all 
practical  purposes,  and  it  is  useful  to  review  the  methods 
which  are  in  daily  use  to  lessen  their  inherent  imperfections 
and  obtain  the  desired  unbreakableness. 

The  term  "  unbreakable,"  so  frequently  used  when 
specifying  resistances,  is  rather  misleading  in  this  connec- 


tion, because  a  resistance  which  is  breakable,  in  the  sense- 
that  it  may  be  smashed  with  a  hammer,  may  give  far 
better  results  when  suitably  protected  than  one  made  of 
the  toughest  materials,  but  imperfect  in  other  respects. 

What  is  desired  is  an  element  which,  on  balance,, 
possesses  the  fewest  defects.  The  usual  materials  are  cast- 
iron  in  the  form  of  grids,  sheet-iron,  steel,  or  alloy  as- 
stampings,  and  wire  of  iron  or  alloy.  A  resistance  made 
of  wire  offers  many  advantages  over  cast-iron  or  stamped 
grids. 

Cast  grids,  unless  made  of  malleable  iron,  are  brittle  ? 
they  cannot  be  made  of  small  sections,  and  it  is  necessary  to 
support  the  smallest  section  made  in  some  special  manner 
to  prevent  breakage  in  transit.  The  increase  of  resistance 
with  temjierature  is  considerable,  and  is  prohibitive  when 
anything  approaching  uniform  resistance  valaes  is  required ; 
the  variation  of  resistance  between  the  grids  due  to  slightly 
diflferent  mixtures  is  apt  to  be  appreciable. 

Stamped  grids  are  an  improvement,  because  they  can  be 
made  of  steel  or  an  alloy  with  a  small  temperature  coeflRcient, 
and  the  cross  sections  can  be  smaller  than  with  cast-iron  ; 
but  very  small  sections  are  either  impossible  or  inadvisable, 
and  grids  of  the  smaller  sections  have  to  be  very  liberally 
supported  to  prevent  buckling. 

Wire  resistances,  being  drawn,  are  tenacious,  and  there 
are  sufficient  sections  manufactured  to  permit  a  close 
approximation  to  the  most  economical  area  for  any  required 
current-carrying  capacity.  The  resistance  may  be  adjusted 
exactly  to  the  desired  value,  whereas  it  must,  in  practice^ 
always  be  an  approximation  with  grids. 

Wires  made  of  alloys  with  good  lasting  properties,  very^ 
low  temperature  coefficient,  and  very  little  variation 
between  one  consignment  and  another  are  easily  obtainable. 
The  only  difficulty  consists  in  supporting  and  insulating  the 
wire  in  a  satisfactory  manner  without  obstructing  the  free 
passage  of  air  necessary  to  limit  the  temperature  rise  to  a 
reasonable  value. 

The  old-fashioned  wire  spiral  was  excellent  as  regards 
ventilation,  but  short-circuits  from  spiral  to  spiral,  and 
from  turn  to  turn,  were  frequent,  especially  on  overloads^ 
Jfany  attempts  have  been  made  to  produce  something  more 
substantial,  yet  well  ventilated,  with  varying  success.  A 
form  suitable  for  a  large  range  of  sections  down  to  the 
smallest  is  the  wholly,  or  partially  embedded,  and  there  are 
many  variants  of  this  type,  such  as  enamelled  metal  plates 
with  the  wire  in  the  enamel,  wire  wound  on  enamelled 
metal  tubes,  wire  embedded  in  cements  and  supported  in 
diverse  ways,  but  they  all  suffer  from  the  defect  that  to  a 
greater  or  less  extent  the  process  is  special,  necessitating 
sptecial  tools  or  special  mixtures,  special  methods  of  allowing 
for  the  expansion  of  the  wire,  either  in  the  mixture  or  in 
the  support,  and  adjustment  or  repair  on  site  is  difficult,  if 
not  impossible. 

Another  form  suitable  for  small  wires  is  a  mat,  or  net  of 
insulating  fireproof  material  with  the  wire  woven  in  the  net. 
This  method  supports  the  wire  adequately  at  first,  but  the 
material  absorbs  a  great  deal  of  moisture,  and  is  liable  to 
disintegrate  on  repeated  heating  and  cooling,  particularly 
when  subject  to  vibration. 

The  material  must  l)e  free  from  acid,  to  begin  with,  and 
must  not  be  used  when  it  can  absorb  acid  from  the  atmos- 
phere. Each  mat  has  to  be  well  supported  and  insulated 
if  air  is  to  circulate  freely,  and  if  the  mats  are  assembled 
in  a  block  for  greater  mechanical  strength,  the  cooling 
surface  is  reduced  to  the  minimum,  and,  in  either  case,  it 
is  not  easy  to  tap  off  at  the  exact  resistance  value.  A 
third  form  is  made  by  crimping  wire  into  large  corrugations, 
and  supporting  each  corrugated  section  on  insulating 
material. 

If  the  supports  are  numerous,  the  wire  relatively  thick^ 
and  the  insulating  material  as  fireproof  as  porcelain,  this 
type  is  capable  of  good  results,  but  it  is  difficult  to  avoid 
the  use  of  a  large  number  of  small  pieces  of  insulating 
material,  and  not  easy  to  secure  the  wire  adequately  to  the 
supports,  or  to  support  the  terminals  for  the  cables  con- 
nected to  the  taps  in  a  satisfactory  manner.  Repair  and 
adjustment  on  site  frequently  necessitate  considerable 
disturbance  of  the  neighbouring  units. 

A  fourth  i^actern  is  made  by  winding  the  wire  in  a  spiral 
groove  on  a  heavy  earthenware  cylinder,  which  is  supported; 
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by,  and  may  be  insulated  from,  a  metal  rod  at  the  axis. 
This  form  is  suitable  for  all  sizes  of  wire  ;  the  grooves 
adequately  prevent  conta<"t  between  turns,  und  support  the 
wire  throughout  its  length. 

The  cylinder  may  be  glazed  or  made  of  cliina  when  it  is 
necessary  to  expose  the  resistance  to  the  weather  :  double 
insulation  is  provided  by  the  cylinder  and  by  the  insulation 
between  cylinder  and  rod,  and  triple  insulation  for  very 
severe  conditions  may  be  obtained  by  insulating  the , rods 
from  the  supporting  frame.  The  cylindrical  section  ensures 
plenty  of  air  space  between  the  elements,  and  the  wire- 
womid  cylinder  successfully  withstands  rough  handling  far 
in  excess  of  any  it  can  possibly  receive  in  practice  when 
housed  in  its  frame.  The  fire-resisting  qualities  are 
perfect,  and  the  worst  vibration  cannot  cause  short- 
circuits. 

Taps  may  be  taken  off  at  any  part  of  the  wire  ;  the 
grooves,  as  a  rule,  support  the  terminal  clips  in  a  sufficiently 
rigid  manner,  and  greater  rigidity  can  be  obtained  by  clamps 
on  the  cylinders.  Repairs  and  adjustments  on  site  are 
easily  made  with  the  minimum  of  disturbance  to  the  resist- 
ance as  a  whole. 

An  oil-immersed  resistance  of  this  type  leaves  little  to  be 
desired. 


ELECTROCULTURE     AT     CHESTER. 


We  have  received  the  following  report  on  the  electrocultural 
experiments  carried  out  for  the  Corporation  by  Mr.  S.  E.  Britton, 
city  electrical  engineer.  Chester.  The  land,  comprising:  1'4  acres  of 
pasture,  was  plouffhed  and  trenched  shortly  after  Easter,  and 
arranged  in  three  plots  of,  approximately.  A,  970  sq.  yards ; 
B,  4,000  sq.  yards;  C,  1,800  sq.  yards;  the  largest  plot  was 
e<)uipped  for  electroculture,  and  lies  between  the  two  smaller  plots. 
For  comparison,  three  varieties  of  potatoes  were  planted,  and  the 
following  result  was  obtained  : — 

Great  Scot.     King  Edward.      Summit. 
Plot  A—Xatni-al  Control— 


No.  of  roots 

Average  yield  per  root 

413 
1-363  lb. 

31.-> 
•48.5  lb. 

3.59 
1-344  lb. 

Pint  C— Natural  Control- 
No.  of  roots   ... 
Average  yield  per  root 

- 

23S 
-.-.67  lb. 

398 
1-497  l)j. 

Plot  B—Elertroculture— 

No.  of  roots 

Average  yield  per  root 

2,294 

1-684  lb. 

23-5  %  inc. 

480 
1-231  lb. 
153  %  inc.  & 
117  %  inc. 

7,294 
1-4.51  lb. 
7-5  %  inc. 
3-1  %  dec 

With  regard  to  the  Summits  grown  on  Plot  C,  it  should  be  noted 
that  the  supply  wire  from  the  shed  to  the  discharge  wire  was  passed 
over  this  ground,  at  a  height  of  8  ft. 


Plan  op  GiionNP. 

control  plots ;  b,  electroculture  plot ;  v,  hut ; 


inli  pla 


Other  vegetables  were  grown,  but,  owing-  to  late  planting,  no 
attempt  was  made  to  obtain  comparative,  result.  Peas,  beans, 
white  turnips,  swedes,  and  beet  did  well  ;  carrots  and  onions  were 
"ery  poor,  both  in  quality  and  quantity.  Gieenn  did  'I'ell.  and  it 
■R-ss  noticeable  that  tho«9  under  electroculture  jver*  not  ftttteked 


by  caterpillar  to  the  same  extent  as  those  under  natural  control. 
No  manure  or  fertiliser  was  used. 

The  electrical  equipment  consisted  of  a  10-in.  coil,  with'mercury 
break-current  interrupter  and  Lodge  valves,  housed  in  a  wooden 
shed.  25  yards  from  the  plot,  and  an  earth  plate  close  to  the  plot. 
No.  30  s.w.G.  galvanised  steel  wires  were  used  for  the  discharge, 
placed  15  ft.  apart  and  hooked  to  fs-in-  s.w.o.  span  wire  attached 
to  insulators,  and  the  whole  supported  by  six  poles.  To  each  of 
the  poles  was  fixed  a  wrought-iron  bar,  which  cnableil  the  dis- 
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Hours  duking  which  Dischaege  was  Used, 


charge  wire  to  be  placed  at  any  distance  from  the  ground  between 
2  ft.  6  in.  and  6  ft.  6  in.  The  apparatus  was  supplied  with 
5  amperes  at  210  volts  D.c,  which  would  maintain  a  spark  J  in.' 
long,  when  an  earth  wire  was  placed  that  distance  from  any  part  of 
the  discharge  network. 

At  the  commencement  the  discharge  wire  was  placed  as  near  as 
possible  to  the  ground,  and,  as  the  crop  grew,  raised  to  about  6  In. 
above  the  foliage.  When  climatic  and  other  conditions  allowed, 
the  discharge  was  used  from  6  a.m.  to  8  a.m.  and  6  p.m.  to  8  p.m. 
daily,  and  during  dull  days  between  mid-day  and  2  p.m.  In  all. 
the  discharge  was  used  for  122  hours,  during  which  time  128  units 
were  used,  and  the  direction  of  the  wind  being  from  the  south 
16  per  cent.,  south-east  23  per  cent..  -south-we.st  42  per  cent.,  and 
west  19  per  cent. 

This  experiment  indicates  that  it  is  not  detrimental  to  place  the 
discharge  wire  near  to  the  plant,  and  th.at  for  experimental 
purposes  and  to  obtain  comparative  results,  it  is  not  necessary  to 
have  the  control  plot  several  hundred  yards  distant  from  the  plot 
under  electrical  treatment,  as  is  the  case  when  the  discharge  wire 
is  placed  10  to  15  ft.  above  the  crop. 

Mr.  Britton  concludes  that  although  the  subject  is  a  complex 
one,  and  at  the  present  rate  of  progress  it  will  take  years  to 
develop,  the  possibilities  appear  to  be  tremendous,  and  when  it  is 
better  understood  .■istounding  results  may  be  exjjected.  It  should, 
however,  be  made  perfectly  clear  that  its  present  state  of  develop- 
ment does  not  warrant  its  general  application,  and  that  there  is  yet 
to  be  evolved  a  more  settled  conception  of  the  botanical  effects  and 
electrical  requirements  on  which  to  base  the  practical  work  ;  there- 
fore at  the  present  time  results  should  be  treated  as  experimental. 
Probably  the  most  useful  progress  would  be  made  by  encouraging 
electric  supply  undertakings  in  conjunction  with  plant  physio- 
logists to  systematically  experiment  on, small  plots. 

Early  experiments  demon.strated  that  the  development  of  electro- 
culture promised  to  produce  results  of  vital  importance,  and 
having  regard  to  what  has  been  achieved  in  recent  years  it  is 
astounding  that  the  Government  Departments  concerned  with  these 
matters  should  be  so  inactive  in  utilising  the  suitable  facilities 
which  exist  in  many  parts  of  the  country  for  more  speedy  investi- 
gation ot  the  problems  associated  with  the  use  of  electricity  in 
producing  increased  crops. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  on  Tuesdav  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 

Chief  Engineers  and  their  Remuneration, 

1  w:is  greatly  interested  in  reading  your  article  affecting  tlic 
award  of  Sir  George  Askwith  in  your  issue  of  January  18th, 
pages  G3  and  6-4,  particularly  your  reference  to  chief  engi- 
neers, especally  as  to  "enriching  themselves,"  "  profiteering," 
&c. 

I  recall  many  articles  in  your  valued  journal  dealing  with 
the  inadequate  remuneration  of  chief  engineers,  considering 
their  responsibilities  and  expensive  training.  Most  of  your 
readers  will,  I  am  cei-tain,  agree  with  me  that  such  expres- 
sions referred  to  above,  even  when  used  in  such  an  article 
as  that  referred  to,  are,  to  say  the  least  of  it,  distinctly  novel. 

Years  ago,  long  before  war  was  even  in  sight,  we  were  led 
to  believe  that  the  salaries  of  chief  engineer.s  would  be  revised 
in  their  favour,  especially  in  undertakings  municipally  owned. 

T  do  not  intend  to  speculate  upon  or  interfere  in  a  matter 
n-hich  ab  the  moment  is  mh  judice,  i.e.,  if  a  war  bonus  is  to 
be  granted  ar  to  what  extent,  but  I  would  merely  point  out 
that  the  Ge-?mmsnt,  •R'hom  you  justly  blame  for  the  unreet 
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preceding  this  latest  arbitration,  have  tjianted  their  officials 
a  bonus  of  10  per  cent,  whose  salaries  would  come  within  that 
of  the  average  chief  engineer.  What  1  want  to  emphasise, 
without  regard  to  these  bonus  awards,  is  that  the  question  of 
chief  engineers'  remuneration  is  much  belated,  a  position  not 
mitigated,  but  feriously  aggravated,  during  the  last  three  and 
a  half  year*.  During  that  period  he  ha.?  been  forced  to  keep 
his  undertaking  going  under  exceptionally  trying  circum- 
stances; his  competent  staff  has  dwindled  through  voluntary 
and  compulsory  enlistment ;  loans  for  repairs  and  extensions 
have  been  prohibited  by  law;  repair-s  and  renewals  of  plant 
defeiTed ;  and  he  has  had  to  experience  the  nerve-racking 
ordeal  of  maintaining  in  commission  overloaded  and  worn- 
out  plant. 

He  is  now  confronted  with  the  anomalous  position  that  his 
chief  assistant,  having  been  granted  increases  and  allowances 
arising  out  of  war  conditions,  is  receiving  almost  the  same 
salary  as  him.«elf.  a  salary  which  is  recognised  as  hardly 
equal  to  that  of  a  West  End  draper's  assistant. 

Those  who  have  an  intimate  knowledge  of  modern  practice 
in  the  supply  and  generation  of  electricity  realise  that  it  re- 
quires not  only  a  knowledge  of  the  latest  scientific  methods, 
but  a  sound  business  tiainmg.  to  produce  the  maximum  result 
per  lb.  of  coal,  and  secure  the  lowest  total  cost  per  unit  sold. 
To  such  an  extent  do  these  results  depend  upop  the  zeal, 
skill,  and  activities  of  the  chief  engineer,  that  even  if  granted 
half  as  much  again  as  his  present  salary,  he  could  save  it  to 
his  undertaking  many  times  over  in  the  1'2  months. 

It  may  be  taken  for  granted  that  I  hold  no  brief  for  this 
section  of  the  industry,  but  in  equity  and  fairness,  and  having 
regard  to  the  overwhelming  importance  of  the  industry,  which 
is  foremost  in  national  enterprise  and  development  of  kindred 
industries,  then  I  feel  that  the  proverb  applies,  "  There  is 
that  withholdeth  more  than  is  meet,  and  it  tendeth  to 
poverty."  If  we  are  to  develop  our  national  resources  as  we 
hope  to,  and  reap  the  collateral  benefits  which  must  accrue, 
then  it  follows  as  an  elementary  principle  that  we  must 
atti-act  the  best  men  and  the  best  brains,  otherwise  we  can 
expect  nothing  but  retrogression,  a  characteristic  which  in 
many  respects  is  identified  with  our  national  temperament  of 
Idixxe:  faire. 

I  make  bold  to  say  that  there  is  neither  rhyme  nor  reason 
why  the  whole  position  of  salaries  of  chief  engineers  should 
not  be  considered  forthwith,  and  dealt  with  on  business  lines, 
especially  where  the  constant  growth  of  undertakings  under 
their  control,  and  their  corresponding  responsibilities  have 
progressed  out  of  all  proportion  to  their  remuneration.  Fur-, 
ther  than  this  I  have  nothing  to  say,  except  to  leave  it  to 
the  good  sense  of  those  responsible. 


Duncan  Watson. 


Loudon,  W.,  Jamiaru  26th,  1918. 


[We  are  glad  to  see  that  Mr.  Duncan  Wat-son,  chairman  of 
committee  of  one  of  the  mest  important  MetTopolitan  muni- 
cipal electrical  undertakings,  so  fully  appreciates  the  value  of 
the  services  of  chief  electrical  engineers;  in  this  regard  we  are 
entirely  at  one  with  him,  as  our  past  record,  to  which  he 
refers,  amply  demonstrates.  Unfortunatelv  he  discusses  the 
general  case,  to  which  the  remarks  which  he  criticises  do  not 
apply.  We  were  careful  to  confine  their  scope  to  the  case 
of  engineers  of  important  undertakings  who  were  "  already 
in  receipt  of  salaries  sufficient  to  meet  their  needs."  Surely 
it  is  unnecessary  to  say  that  our  comments,  thus  exphcitly 
lestricted,  do  not  apply  to  those  who  do  not  fall  within  the 
limits  thus  defi.ned;  yet  Mr.  Watson  discusses  the  case  of  a 
chief  engineer  in  receipt  of  a  salary  "  hardly  equal  to  that  of 
a  We.st  End  draper's  assistant  "  ! 

?\ot  only  did  Sir  George  Askwith's  award  include  the  tech- 
nical staff,  but  in  an  explanatory  memorandum  he  said  :  "  At 
least  some  of  them  whase  status  borders  upon  certain  of  the 
skilled  men  receiving  the  ISJ  per  cent,  would  be  placed  in 
an  unfair  position  unless  some  consideration  was  given  to 
them."  The  question  how  far  this  con.sideration  should  go. 
and  which  members  of  the  staff  it  should  include,  was  ex- 
pressly stated  to  be  a  juatter  for  the  employers  themselves  to 
.•irrance,  thus  clearly  indicating  that  he  did  not  anticipate 
that  it  would  go  ricrht  up  to  the  top  in  evei-y  case. 

On  reference  to  Mr.  Faraday  Proctor's  memorandum,  pub- 
li.'shed  on  p.  85  of  our  last  i.ssue,  it  will  be  seen  that  attention 
i«  drawn  to  the  course  followed  by  large  engineering  firms 
which  are  paying  the  12i  per  cent,  bonus  to  members  of  their 
staff  receiving  not  more  than  f2.50  per  annum,  and  bonuses 
from  121  per  cent,  down  to  10  per  cent,  on  salaries  up  to 
;£.500  per  annum.  This  appears  to  be  a  perfectly  reasonable 
policy,  to  which  no  objection  can  be  raised ;  and  our  remarks 
were  not  intended  to  apply  to  such  cases,  or  to  cases  where 
in  the  ordinary  course  advances  might  legitimately  be  sought 
nuite  apart  from  the  question  of  the  12^  per  cent,  award. 
Tliat  there  are  many  chief  engineers  to  whom  increments  of 
salary  are  undoubtedly  due.  and  long  overdue,  cannot  be 
questioned,  and  wp  sincerelv  hone  that  their  merits  will  be 
rf.^o.-ni.=p,l  ,qf  „,,  .lictant  date.— Eds.  Elkc.  Rev.] 


C"nve,rsi(»n  of   a   Cotitinuous    System   to    Three-ohase. 

It  would  be  interp.^tmg  to  have  the  opinions  of  correspon- 
dents on  the  best  method  of  converting  a  continuous-current 
three-T^■ire  distribution  .system  to  three-phase  supply,  the  pres- 


sure on  the  outers  being,  say,  460  volts.  One  cannot  put  the 
three-phase  current  on  to  the  existing  three  conductors,  as 
the  mid-wire  is  naturally  too  small,  and  even  if  the  conduc- 
tors were  of  equal  size,  in  practice  it  is  necessary  to  run  four 
wires  for  three-phase  distribution.  I  believe  the  usual  method 
in  these  cases  is  to  take  separate  three-wire  circuits  from  the 
L.T.  transfoiTuers,  balancing  one  street  against  another.  It 
will  be  interesting  to  know  from  those  who  have  experience 
how  this  works,  and  the  best  way  to  carry  out  the  conversion. 

Transformer. 

Communication  with  Aircralt. 

.\  paragraph  under  this  beading  appeared  recently  in  the 
technical  Press  stating  that  a  form  of  miniature  searchlight 
Ulcerated  by  electricity  and  equipped  with  a  telescope  has 
been  introduced  recently  by  the  French  Army  for  signaEing  to 
aircraft.  It  may  be  of  interest  to  your  readers  to  know  that 
this  is  not  a  very  recent  innovation,  and,  in  fact,  a  similar 
apparatus  was  introduced  by  this  company  in  October,  1915. 
The  apparatus  is  known  as  the  "  Chapman  Hand  Signalling 
Lamp,"  and  is  fitted  with  a  sighting  tube  and  handle.  A 
self-contained  Mor.se  key  and  dry  battery  are  carried  on  a. 
waistbelt  and  connected  to  the  lamp  by  a  flexible  lead.  The 
projector  of  the  "  Chapman  "  lamp  is  designed  to  give  the 
maximum  signalling  range  with  a  minimum  angle  of  disper- 
sion as  viewed  from  a  distant  station. 

The  "  Chapman  "  lamp  is  being  successfully  used  for  com- 
mimication  with  moving  objects,  e.g.,  between  aircraft  and 
earth,  or  vessels  in  or  approaching  harbour,  where  the  need 
for  secrecy  precludes  the  use  of  non-directioual  masthead 
lights.  The  entire  equipment  is  extremely  portable  and  light, 
weighing  3^  lb.  only. 

Graham  &  Latham,  Ltd. 

Lionel  J.  Grah.^m,  Director. 

London-,  S.W..  .January  -lind,  1918. 


Faults. 

Mr.  Hutchison's  article  in  your  issue  of  January  18th  bears 
out  the^  view  I  have  always  advanced,  that  good  results  in 
localising  faults  can  be  obtained  even  with  the  simplest  pos- 
sible appliances,  the  use  of  which  does  not  require  special 
qualifications  or  a  high  degree  of  manipulative  skill.  But  it 
is  disconcerting  to  read  in  his  prefatory  note  that  "really 
practical  information  on  the  subject  is  not  easily  obtainable." 
The  methods  he  describes  have  been  in  use  in  practice  for  over 
20  years.  Thousands  of  faults  in  electric  light  and  power 
mains  have  been  locahsed  with  their  aid,  and  the  experience 
of  the  i>eople  who  have  done  this  has  been  described  by  them 
in  at  least  a  score  of  articles,  and  three  consecutive  editions 
of  a  book  on  the  subject. 

The  only  new  things  in  Mr.  Hutchison's  article  are  certain 
details  as  to  the  execution  of  the  tests,  which,  unfortunately, 
are  open  to  criticism.  Ho  imposes  unnecessary  limitations  on 
the  application  of  the  loop  test.  The  bank  of  ten  25-c.p.  car- 
bon lamps  which,  he  says,  is  to  decide  whether  a  loop  test 
is  to  be  used  or  not,  will  (a.ssuming  the  voltage  to  be  200) 
have  a  resistance  of  about  50  ohms  when  hot,  and  a  much 
greater  resistaiice  when  cold,  so  that  they  wiU  not  glow  un- 
less the  fault  has  a  very  low  resistance.  When  th^  megger 
sails  over  to  zero,  and  his  bank  of  lamps  yet  won't  glow, 
the  obvious  thing  to  do  is  to  carry  on  with  the  loop  test, 
putting  a  fuse  in  place  of  the  lamps.  My  advice  is  always 
to  use  the  loop  test  when  you  can  get  an  undamaged  cable 
or  core  as  return,  imless  the  resistance  of  the  fault  is  so  high 
that  it  can't  be  done  with  the  galvanometer  available. 
.  The  fall  of  jmtential  test  he  describes,  with  the  fault  (and 
its  back  e.m.f.)  in  the  galvanometer  circuit,  is  far  less  accu- 
rate, and  should  only  be  used  for  faults  of  really  high  resist- 
ance. Then,  however,  it  is  quite  wrong  to  hmit  the  current 
to  .4  ampere,  as  he  does,  because  the  bigger  the  voltage  drop 
over  the  fault  and  galvanometer  circuit,  the  less  will  be  the 
inaccuracy  due  to  his  "earth  readings."  But,  even  without 
this  .source  of  error,  it  is  obvious  that  in  the  example  he 
describes,  in  which  the  result  is  worked  out  from  readings 
of  19  and  26.5,  his  accuracy  of  localisation  to  0.16  per  cent. 
(I  did  enjoy  that  last  six  when  I  read  the  article)  was  the 
merest   pos,sible   chance. 

Incidentally,  I  may  mention  that  Mr.  Hutchison's  abbrevia- 
tion F.P.  cannot  be  adopted  for  his  purpose,  as  it  has  already 
been  allocated  to  a  totally  different  procedure  occasionally 
used  in  war-time;  admittedly,  there  is  a  parallel,  for  F.P., 
whether  Ko.  1  or  No.  2,  should  only  be  resorted  to  when  a 
fault  cannot  be  adequately  dealt  with  by  other  means. 

Lastly,  the  empirical  deduction  of  3  per  cent,  of  the  calcu- 
lated distance,  to  allow  for  the  copper  burnt  away  near  the 
fault,  is  too  ridiculous.  Why  should  an  earth  300  ft.  off  bum 
aw  av  30  times  as  much  of  the  cable  "  near  the  fault  "  as  one 
onlv  10  ft    distant? 

F.  Charles  Raphael. 
BEF,  France,  .faitunru  2i»i,   191.=;, 

[Lieut.  Raphael's  modesty  forbids  him  to  mention  that 
he  is  the  author  of  the  standard  work  on  this  subject,  viz., 
"  Localisation  of  Faults  in-  Electric  Light  and  Power  Mains." 
—Eds.  Elec.  Rev.] 
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NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Headers  are  invited  to  submit  particulars  of  new  or  improved, 
devices  and  apparatus,  ivhich  will  be  published  if  considered  of 
sufficient  interest.  

Tramway  ReIay=Operated  Contactor. 

In  an  article  in  tlie  Commonwealth  Engineer,  by  Mr. 
EoBERTsON,  engineer  and  manager  of  the  Melbourne,  Bruns- 
wick &  Coburg  Tramways,  a  new  type  of  radial  truck  car 
which  is  being  introduced  into  sen'ice  is  described.  The  elec- 
trical equipment  possesses  some  novel  features.  Two  55-h.p., 
600-volt,  box-frame,  self-ventilating  type  motors  are  ern- 
pioyed,  and  the  control  ai-rangement  is  such  as  to  avoid 
interinption  of  current  in  the  controller. 

The  main  circuit  is  made  by  a  relay-oi)erated  contactor 
under  the  car.     In  cutting  off,  the  initial  movement  of  the 


Fig.  1. — Connections  of  Contactor. 


controller  backwards,  at  any  point,  opens  the  contactor  relay 
circuit,  and  the  main  cuiTent  is  inten-upted  by  the  contactor. 
It  is  hoped  that  this  innovation  will  cut  down  controller  main- 
tenance to  a  minimum,  and  prevent  any  danger  of  fire  on  the 
motonnan's  platform.  The  contactor  replaces  the  automatic 
feature  of  the  canopy  switches,  so  that  there  is  only  one  of 
these  which  acts  simply  as  a  main  switch,  and  not  as  a  circuit 
breaker;  in  addition,  there  are  two  small  relay  switches,  one 
at  each  end  of  the  car.  The  arrangement  is  shown  dia- 
grammatically  in  fig.  1. 

Automatic  Electric  ShelN Heating  Furnaces. 

The  automatic  electric  funiace  equipment  for  heat  treating 
shells  shown  in  fig.  "2  is  an  adaptation  of  furnaces  of  similar 
size  that  have  for  years  been  used  for  the  heat  treatment  of 
steel  parts  for  railway  and  motor-car  equipment.  It  consists 
essentially  of  two  furnaces,  the  quenching  mechanism,  and 
the  automatic  control  apparatus,  by  means  of  which  all 
operations,  or  movements,  of  shells  are  accurately  timed  and 
executed. 

The  final  control  of  the  movements  of  the  shells  is  centred 
in  several  contact-making  pyrometers.  They  are  so  adjusted 
and  calibrated  that  when  the  shells  in  the  discharge  part  of 
the  first  furnace  have  reached  their  temperature  and  soaked 
far  a  predetermined  time  to  ensure  their  being  heated  through, 
the  special  pyrometer  controlling  that  furnace  closes  contacts, 
thus  setting  in  motion,  through  a  radial  dial  switch,  the 
various  motor  control  valves  for  pu.shing  in  a.  new  row  of 
shells,  .simultaneously  discharging  the  fully  heated  .shells,  and 
allowing  them  to  clear  the  furnace  and  drop  into  the  quench. 
At  the  same  time  the  pusher  of  the  furnace  is  hacked  out 
and   the   doois  are  closed.     Meanwhile,    the  shells   that  have 


the  l)ottom  of  the  quenching  mechanism,  ready  to  receive 
the  next  lot  of  shells  to  be  quenched.  When  the  shells  in 
the  .st?cond,  or  drawing,  furnace  are  fully  heated  to  the  re- 
quired temperature,  a  .similar  operation  takes  place,  wherein 
the  shells  that  have  just  been  received  from  the  quenching 
mechanism  are  pushed  into  the  second  furnace,  in  turn  push- 
ing out  the  shells  in  the  discharge  end  under  the  contact- 
making  pyrometer  tubes,  which  have  by  this  time  reached 
the  temperature  to  actuate  this  equipment. 

The  illustrations  show  the  .size  of  an  equipment  used  for 
heat-treating  45  8-in.  American  high-explosive  shells  per  hour, 
which  is  equivalent  to  3^  tons  i)er  hour  of  any  other  size  of 
shells,  .shrapnel  or  high-explosive. 

The  principal  advantage  of  these  electric  furnace  equip- 
ments over  the  ordinary  types  of  furnace  is  greater  precision 
and  certainty  in  obtaining  the  required  temperatures  and 
quenching  conditions.  The  human  element  is  entirely  elimi- 
nated, with  the  exception  of  placing  the  shells  to  be  treated 
on  the  charging  platform  of  the  first  furnace,  subsequent 
operations  being  controlled  by  the  automatic  part  ,of  the 
equipment. 

Other  advantages  are  the  great  saving  of  labour,  and  reli- 
ability ;  it  is  a  common  thing  for  an  equipment  of  this  char- 
acter to  operate  continuously  for  six  or  eight  months  at  full 
cai>acity'  without  an  hour's  delay. 

These  automatic  furnaces  are  built  by  the  Electric  Fc'r- 
XACf;  Co.,  Alliance,  Ohio. — American  Machinist. 

A  New  Bulkhead  Fitting. 

As  an  instance  of  the  scojie  that  exists  for  the  improvement 
of  apparatus  which  has  been  foi'  years  accepted  as  standard, 
and  as  such  not  open  to  improvement,  the  Wilkinson  patent 


Fig.  3. — Wilkinson  P.atext  Bulkhead  FrrTiNG,  No.  610, 
Closed  and  Open. 

bulkhead  fitting  is  an  interesting  example.  Since  the  days 
of  the  earliest  carbon  lamps  one  has  been  accustomed  to  the 
regulation  bulkhead  fitting,  and  no  one  seems  to  have  thought 
it  necessary  to  improve  it.     How-ever.  the  great  developments 


Fm.  4. — Fitting   N( 


614,  FOR  use  Outsidk  "Danger 
Buildings." 


that  have  taken  place  in  lamps  and  wiring  methods  have  led 
to  a  complete  re-design  to  put  the  bulkhead  fitting  into  line 
with  modern  requirements. 

Tlio    principal    features    claimed   for    the    new   design    are 
facility  of  in.stallation,  easy  wu-ing— looiTing-in  in  particular— 


Fig.   '2.— Transverse  and  Longitudinal  Sections   of  Automatic  Furnace  Equipjient. 


ju.st  dropped  into  the  quenching  mechanism  have  commenced 
to  rotate,  and  the  spraying  water  is  turned  on  and  allowed  to 
llow  Tor  a  detiiiite  inten'al,  which,  in  turn,  is  controlled  by  a 
niotor-operated  tinu'  element  on  the  antoniatic  control.  .\t 
the  en'l  of  this  tiriu'-jieriod  the  water  is  automatically  shut 
off,  and  the  .shells  just  quenched  are  moved  up  by  forks  in 
each  shell  nose  connected  to  the  long  radial  aim.  This  arm 
delivers  the  entii-e  row  of  shells  in  front  of  the  pusher  of  the 
second  furnace,    and  then    returns   to   its  position   of  rest  at 


centralisation  of  the  filament,  no  hinges  to  corrode,  easy  re- 
moval of  the  lid  without  dropping  it.  and  (in  two  of  the  types) 
the  I'acilitv  to  use  eitherone  or  two  40  or  60-wat.t  lamps  at  will. 

Tile  holders  (either  one  or  two)  are  fixed  by  the  shade  ring 
ill  a  plate  sliding  in  the  grooved  sides  of  the  ca.so.  The  holders 
anil  plate  can  be  removed  for  wiring,  and  the  position  of  the 
plate  varied  to  centralise  the  filament  in  the  retiector.  There 
are  no  small  nipples.     Ample  space  is  allowed  for  slack  wire. 

The  lid  is  removed   by  slackening  the  wing   nuts,   without 
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removing  them.  Two  fixing  screw  holes  only,  both  in  the 
centre  line,  reduce  wall  plugging;  fixing  on  a  naxrow  pillar 
is  simple. 

The  fittings  are  particularly  suitable  for  ship  use  and 
chemical  works.  A  special  pattern,  fig.  4,  is  made  for  use  in, 
or  rather,  outside  danger  buildings,  to  project  the  light 
thi-ough  the  window,  the  door  being  at  the  back,  so  that  the 
lamp  may  be  renewed  without  disturbing  the  fitting  itself. 

The  sole  makers  are  the  Wardle  Engineering  Co.,  Ltd., 
196,  Deansgate,  .Manchester,  and  2.5,  Victoria  Street,  London, 
S.W.  1. 

A  Lamp=Locking  Device. 

According  to  The  Electrical  Tradcii  Juuinal,  Mr.  \V. 
Stewart,  of  the  Sydney  City  Council's  meter  staff,  has 
patented  and  put  on  the  market  an  ingenious  keyless  lamp 
lock.  The  act  of  turning  the  lamp  cau.ses  the  locking  band 
to  revolve,  at  the  same  time  the  locking  pins  ride  round  on 
the  outside  of  the  lampholder  till  they  reach  the  slots,  when 
they  immediatelv  snap  into  position,  automatically  preventing 
the  lamp  from  being  withdrawn.  Before  a  burnt-out  lamp 
can  be  removed  it  is  necessary  to  break  the  glass.  The  lock- 
ing spring  can  then  be  taken  out,  allowing  the  butt  of  the 
lamp  to  be  withdrawn  and  a  new  lamp  inserted  as  before. 
When  a  thief  wishes  to  steal  a  lamp  but  finds  he  has  to  break 
it  to  get  it,  his  object  is  defeated. 


THE     FARADAY     SOCIETY. 


The  Setting  of  Cements  and  Plasters. 


On  January  14th  the  Faraday  Society  inaugurated  the  New 
Year's  work  with  a  general  discussion  on  "  The  Setting  of 
Cements  and  Plasters,"  to  which  the  members  of  the  Con- 
crete Institute  had  also  been  invited. 

Mr.  James  Swinbdrne,  F.R.S.,  Past-President,  made  the 
interesting  announcement  from  the  chau-  that  the  discussion 
was  intended  to  provide  a  survey  of  the  present  position  of 
our  knowledge  of  a  very  fascinating  corner  of  applied  phy- 
sical chemistry,  which  it  was  hoiked  would  be  helpful  in  indi- 
cating the  best  lines  of  attack  in  an  experimental  reseaTch 
the  Society  intended  to  initiate  after  the  war. 

Dr.  C.  H.  Desch,  of  Glasgow  University,  one  of  the  few 
men  outside  America  and  Fi-ance  who  have  given  attention 
to  the  chemistry  of  cements,  was  chosen  by  the  Council  ip 
open  the  discussion,  and  in  his  paper  the  rival  theories  df 
setting  at  present  held  were  clearly  stated  and  judiciously 
examined.  The  simple  case  of  the  setting  of  plaster  of  Paris 
and  similar  cements  would  appear  to  be  well  understood. 
It  arises  from  the  formation  on  hydration  of  the  compound 
2  Ca  SO,  H,0  which  is  readily  soluble  in  water,  but  from  a 
super-saturated  solution  of  which  the  dihydrate  Ca  SO, 
2  H.O  crystallises  out  around  any  nuclei  of  that  hydrate 
which  may  happen  to  be  present  in  the  mass,  precipitating 
in  radial  crystals  that  interlock,  and  so  produce  a  mass  pos- 
sessing considerable  mechanical  strength.  Possibly  a  trans- 
formiation  of  crystalhne  form  also  occurs — an  hypothesis 
necessitated  by  tie  known  expansion  of  plaster  in  setting. 
This  ."  crystalline  "  theory  was  first  put  forward  by  Le  Chate- 
LiER,  who  vigorously  defended  its  apphcation  to  cements  as 
well  as  plasters  in  a  paper  contributed  to  the  discussion. 
For  it  happens  that  even  in  plaster  of  Paris  no  crystals  are 
visible  under  the  microscope  when  first  it  sets,  although  in 
course  of  time  obvious  crystals  certainly  develop.  This  has 
suggested  the  "  colloidal  "  theory  of  setting  due  to  Michaehs. 

Let  us  in  the  first  place,  however,  consider  our  present 
knowledge  of  the  constitution  of  Portland  cement,  as  set  out 
in  the  papers  sent  by  Mr.  A.  A.  Klein.  *late  of  the  U.S.A. 
Bureau  of  Standards,  and  Mr.  G.  A.  Eankin,  of  the  Geo- 
physical Laboratory,  Washington,  where  a  brilliant  series 
of  researches  in  these  and  cognate  matters  has  foi-  many 
years  been  canie(^  out.  The  clinker  from  which  Portland 
cement  is  made  is  a  result  of  the  chemical  combinations 
brought  about  by  burning  at  temperatures  reaching  to  1,6.30 
deg.  C.  for  the  best  brands,  of  a  particular  mixture  of  the 
oxides  lime  (CaO),  alumina  (Al,  O,).  and  silica  (Si  O,).  Other 
component  oxides,  those  of  magnesia  and  iron,  are  of  second- 
ary importance.  It  has  now  been  acceptably  proved  that  the 
essential  components  of  the  resulting  clinker  are  tricalciiim 
silicate  (3CaO,  SiO,),  tricalcium  aluminate  (3  CaO,  .\L  O3), 
and  the  so-called  beta  modification  of  calcium  orthosilicate 
(2CaO,  SiO,).  If  the  mixture  is  underbumt,  free  lime  and 
other  unessential   constituents  are  also   present. 

The  experimental  study  of  the  hydration  of  these  separate, 
constituents  of  Portland  cement  clinker  has  been  carried  out 
at  the  Washington  Bureau  of  Standards.  From  this  work  i1 
appears  that  the  initial  set  in  Portland  cement  is  due  to  the 
hydration  of  the  tricalcium  aluminate.  but  the  essence  of 
the  process — the  reaction  which  gives  to_the  cement  its  charac- 
teristic hardness  and  strength — is  the  hydration  of  the  tri- 
calcium .silicate,  which,  making  up  30  to  3.5  per  cent,  of  a 
normal  cement,  is  its  most  valuable  constituent.  Now  what 
happens  when  wat^er  is  added  to  tricalcium  sihcate  is  not 
the  formation  of  a  definite  hydrated  salt,  but  the  separation 
of  the  lime  and  the  silica,  and  the  release  of  a  gelatinouE  form 


of  hydrated  silica.  In  the  complete  cement  this  gelatinous 
silica  forms  round  the  individual  grains  and  cements  them 
together. 

Such  is  the  "  colloidal  "  theory  of  setting  in  its  most  recent 
form,  and  it  would  appear  to  be  directly  opposed  to  Le 
Chatelier's  conception  of  a  mass  of  interlocking  crystals.  Dr. 
Desch  attempted  to  harmonise  the  two  views  by  means  of 
Weimain's  theory  that  the  passage  from  the  crystalline  to 
the  colloidal  state  is  a  continuous  one,  the  latter  simply  being 
a  condition  in  which  surface  forces  are  all-important.  It  is 
certainly  a  fact  that  in  cement,  as  in  plaster,  crystals  visible 
under  the  microscope  appear  in  course  of  time,  but  this  fact 
may  be  used  to  support  either  view.  The  analogy  with 
ammonium  nitrate,  copper  sidphate,  and  other  crystalline 
salts  having  a  tendency  to  set  into  a  sohd  mass  under  certain 
conditions,  which  was  pointed  out  by  Dr.  J.  M.  Lovvry  and 
Mr.  F.  C.  Hemmings,  does  not  necessarily  apply  to  every  case 
of  setting.  Dr.  W.  Eosenhain,  in  a  very  suggestive  contri- 
bution to  the  discussion,  wished  to  generali.se  the  phenomena 
bv  including  the  "setting"  of  metals  which  was  caused  by 
ci  ystal-adhesion  due  to  the  presence  of  a  film  of  underoooled 
amorphous  material  between  the  crystals.  We  are  not  con- 
vinced that  the  matter  at  issue  is  one  of  words  only,  as  Dr. 
Desch  thinks,  and  for  the  time  being  the  problem  must  be 
considered  to  be  unsolved — with,  perhaps,  a  bias  on  the  side 
of  the  "colloidal"  advocates. 

Further  investigations  are  obviously  called  for,  and  these 
will  doubtless  yield  results  of  practical  as  well  as  theoretical 
value.  In  the  meantime.  ar>  ever-present  problem  for  the 
engineer,  the  builder,  and  tne  architect  is  how  to  improve 
the  setting  qualities  of  his  cement.  If  tricalcium  silicate  is 
the  most  valuable  constituent,  why  not  increase  the  percent- 
age of  that  compound?  The  answer  is  that  too  high  a  burn- 
ing temperature  would  be  required,  and  economic  considera- 
tions at  present  stand  in  the  way.  But  it  may  be  possible  to 
find  some  fresh  constituent — call  it  a  catalyst,  if  you  like— in 
the  presence  of  which  gelatinous  silica  will  be  readily  re- 
leased from  dicalcium  silicate,  as  well  as  from  the  tricalcium 
salt,  and  this  line  of  research,  indicated  by  Mr.  Rankin,  is 
one  that  will  no  doubt  emerge  as  a  result  of  the  discussion. 
Several  interesting  papers  of  a  more  immediate  practical 
i-haracter  were  also  contributed.  Mr.  W.  J.  Dibdin,  speaking 
on  "  Ancient  and  Modern  Mortars,"  .showed  that,  although 
many  old  mortars  were  of  exceptional  strength,  it  was  only 
the  modern  rush  for  economy,  by  reducing  the  quantity  of 
lime,  that  was  responsible  for  the  falling-off  in  quality.  On 
the  theoretical  side,  his  examinations  proved  that  soluble 
■silicates  were  not  formed  in  course  of  time,  and.  as  to  the 
setting  of  mortar,  he  agreed  with  Graham's  view  that  it  was 
diie  to  the  fonnation  of  a  solid  hydrate  like  gypsum. 

Mr.  Deny  and  Mr.  E.  H.  Lewis  described  the  effect  on  the 
setting  properties  of  Portland  cement  of  adding  suitable  slags, 
and  they  showed  that  using  also  hmestone,  and  properly 
granulating  the  slag,  excellent  results  could  be  obtained. 
The  matter  is  obviously  one  for  both  blast-furnace  owners 
and  cement  makers  seriously  to  consider.  Mr.  Percy  C.  H. 
West  reviewed  the  history  of  this  subject,  which  in  Ger- 
many has  been  the  occasion  of  a  good  deal  of  controversy. 
Mr.  Bertram  Blount's  careful  contribution  spoke  on  modes 
of  determining  the  setting  of  cement  and  concrete — another 
as]iect  of  the  subject  calling  for  investigation  and  standardi- 
sation—and finally  the  architect's  point  of  view  was  admii'- 
ahly  stated  bv  Mr.  W.  D.  Calve,  who  has  been  concerned 
with  the  question  of  the  stabihty  of  St.  Paul's  Cathedral,  and 
who  gave  practical  illustrations  of  the  value  of  a  scientific 
treatment  of  problems  connected  with  cement  and  concrete. 
Mr.  A.  BiNNS  similarly  voiced  the  standpoint  of  the  construc- 
tional engineer,  and  he  and  Mr.  W.  J.  Cooper  laid  down  the 
proper  conditions  under  which  setting  should  take  place  in 
practice. 

The  discussion  as  a  whole  was  both  informative,  stimulat- 
ing, and  suggestive,  and  the  bringing  together  of  manufac- 
turer, engineer,  architect,  and  chemist  to  talk  over  matters 
of  common  interest  was  in  it-self  an  end  that  justified  the 
oi-gani-sation  of  the  meeting.  , 


The  Electrolytic  Pickling  of  Steel.— Experiments  were 

carried  out  by  Messrs.  M.  de  Kay  Thompson  and  F.  W.  Dodson.  at 
the  Massachusetts  Institute  of  Technology  recently,  on  black  sheet- 
iron,  samples  of  which  were  pickled  in  hot  acid  4'5  per  cent,  by 
weight,  and  by  electrolysis  in  sulphuric  aeidof  specific  gravity  1'19 
with  lead  anodes.  The  electrolytic  process  left  the  surface  silvery 
white  and  very  clean  ;  the  chemical  process  left  it  not  so  clean, 
but  covered  with  fine  black  particles,  which  could  be  removed  by 
rubbing  and  washing.  The  current  density  employed  was  from 
0'033  to  O'OSS  amp.  per  cm.-'  and  the  pressure  2'6S  to  2'W  volts. 
The  temperature  of  the  solution  was  60°  C  and  the  time  occupied 
was  2  to  5i  minutes.  In  the  chemical  process  the  temperature  of 
the  bath  was  about  100°  C,  and  the  time  .S  to  S  minutes.  The 
amount  of  iron  dissolved  was  0-00.32  gm.  per  cm.'  by  electrolysis, 
and  0'00386  gm.  per  cm.=  by  chemical  pickling  :  in  the  former  ca.se 
the  scale  was  not  lost  but  was  reduced,  whereas  in  the  latter  case 
the  scale  fell  off  and  was  lost.  Besides  the  small  economy  of  iron 
and  acid  resulting  from  the  electrolytic  process,  the  surface  obtained 
was  much  better,  and  the  acid  was  at  a  lower  temperature  and  there- 
fore less  injurious  to  the  workmen. 
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PROBLEMS     OF     INDUSTRY. 

If  it  be  true  that  iu  the  multitude  of  counsellors  there  is 
wisdom,  then  we  ought  to  be  well  prepared,  in  theory,  at 
any  rate,  for  the  vast  problems  of  labour  and  industry  that 
inevitably  arise  from  the  revolution  that  has  been  working 
its  way  in  our  midst  during  the  last  three  and  a-half  years. 
The  guillotine  has  not  been  erected  in  public  places,  nor 
have  rivers  of  blood  flowed  down  our  thoroughfares  ;  but 
the  guillotine  has,  nevertheless,  baen  ruthlessly  at  work  in 
the  minds  of  men,  lopping  off  old  ideas,  and  along  the 
byways  to  oblivion  there  has  Ijeen  flowing  a  stream  of 
obstinately-held  prejudices  tliat  were  nursed  in  former 
times.  If  we  are  wise,  we  shall  be  content  to  have  it  so, 
for,  platitude  though  it  be,  "  things  never  will  be  the  same 
again  "  in  industry  or,  indeed,  in  much  else.  We  cautiously 
say  "much"  else,  because  if  there  is  one  thing  that  is  less 
altered  than  any  other,  it  is  that  old  Adam  that  is  within 
us  all,  employed  and  employer  alike.  'Twere  blindness 
only  that  could  fail  to  see  that  the  old  jealousy  for 
individual  self-interest  in  industrial  life  remains  as  deeply 
entrenched  as  ever  in  our  nature.  Perhaps  the  acute 
necessities  of  war-time  have  established  it  there  more 
strongly  than  before  ;  but,  whatever-  the  cause,  there  it  is, 
and  there  it  is  likely  to  reauain  until  hardships  are  removed 
or  we  are  more  potently  influenced  by  higher  ideals.  There 
is  little  reason  to  anticipate  an  early  removal  of  hardships — 
the  simplest  soul  should  be  able  to  see  that ;  but  what  of 
the  influence  of  higher  ideals  in  shaping  the  relationships  of 
the  coming  days  in  industry  ?  Since  the  publication  of  an 
earlier  series  of  articles*,  we  ha\'e  read  muiJi  literature 
upon  the  industrial  world  that  is  to  be.  Experts  are  as 
numerous  as  the  sands  of  the  shore,  who  are  able  to  tell  of 
this,  that,  and  the  other  measure  that  will  provide  a 
panacea  for  all  the  evils  that  will  accrue  from  the  war 
either  as  the  direct  results  of  industrial  change  or  from  the 
revolution  that  has  been  working,  sometimes  silently,  some- 
times otherwise,  in  our  thinking.  Some  speakers  of  note 
have  confined  themselves  to  generalities,  such  as  the  need  for 
better  relations  on  "  both  sides,"  the  employe  to  abandon 
his  obstructive  limitation  practices  in  exchange  for  better 
wages,  better  housing,  shorter  hours,  and  generally  improved 
conditions  of  life.  Others  have  held  that  if  we  can  only 
assure  abundance  of  trade  and  plenty  of  employment, 
things  may  be  relied  upon  to  find  their  level  again  in  the 
course  of  time.  Others  have  planned  special  organisations 
which  they  would  fain  apply  to  industry,  as  though  it  were 
starting  de  novo.  The  (rovernment  has  recommended 
Industrial  Councils  on  the  Whitley  principles.  And  so  on. 
But  there  are  yet  others  who  think  that,  in  addition  to  a 
better  understanding  between  Capital  and  Labour,  the 
abandonment  of  old  reprehensible  practices,  the  cultivation  of 
enormous  volumes  of  trade,  the  elaboration  of  great  organisa- 
tions, and  the  setting  up  of  Whitley  Councils  to  secure  the 
aforesaid  letter  understanding  in  perpetuity,  we  have  a  pres- 
sing need  for  high  ideals  on  "  both  sides,"  calling  for  a  cruci- 
fixion of  that  old  Adam  to  which  we  have  referred  already. 

There  never  has  been  any  shortage  of  cranks  or  faddists, 
or  idealists,  in  this  country,  or  in  Europe  generally,  in 
modern  times.  Any  departure  from  established  lines  of 
thought  would  readily  bring  such  an  appellation  from  the 
lips  of  the  severely  practical  man,  Init  we  cannot  with 
reason  apply  such  terms  in  days  like  these,  when  the  indus- 
trial atmosphere  has  undergone  so  remarkable  a  change, 
when  new  measures  and  new  ideas  are  needed  for  new  times 
and  new  conditions.  Old  conceptions  can  hardly  be  con- 
signed to  the  scrap  heap  without  new  ones  taking  their 
place.  Therefore,  it  is  incumbent  upon  us  to  give  a  patient 
and  generous  hearing  to  those  who  dare  to  cut  new  ground 
and  express  themselves  with  originality  and  foresight  con- 
cerning ways  and  means  for  securing  a  safe  future  for  the 
nation  and  its  industries.  The  idealists  of  one  age  have 
sometimes  jn'ox'ed  to  the  next  generation  that  they  were 
saner  guides  than  the  experts  who  contemptuously  put 
their  views  aside.  Yet  wc  must  make  this  reservation 
here,  that  time  presses  and  we  cannot  afford  to  waste 
it  upon  mere  dreams,  if  we  are  going  to  make  ready 
early  for  the  industrial  situation  that  after-war  upheavals 
will  almost  inevitably  promote.     The  fact  remains,  how- 

*  "  Labour  and  Industry."    Elec.  Rev.,  May  and  June,  1916, 


ever,  that  no  superficial  ready-made  remedy  is  likely  to 
be  sufficient  to  the  new  situation.  It  may  be  found  in  the 
Whitley  principle  which  involves  so  much  in  the  matter  of 
efficient  organisation  of  trades  preliminary  to  conference  on 
points  of  disagreement  ;  it  may  lie  in  increased  efficiency 
and  bigger  productivity  ;  ^t  may  lie  partly  in  business 
organisation  ;  it  may  be  that  parts  of  the  recently  issued 
Labour  progrannne  will  furnish  the  way  to  peace  and  pro- 
sperity for  all.  But  we  need  to  go  even  further  than  all  of 
these — deep  down  to  fundamentals.  Sometimes  funda- 
mentals and  idealistic  theories  become  confused,  and  it  is. 
therefore,  essential  that  we  face  such  problems  as  confrout 
us  to-day  with  great  care  and  discrimination. 

We  have  before  us  a  copy  of  the  Watt  Anniversary 
Lecture  delivered  by  Mr.  W,  L.  Hichens*  at  Greenock  last 
month.  Now,  if  we  had  not  known  that  Mr.  Hichens  was 
a  leader  in  an  important  industry,  and  therefore  constantly 
up  against  the  hard  facts  of  practical  industrial  life  as  the 
chairman  of  Messrs.  Cammell,  Laird  &  Co.,  Ltd.,  we  might 
have  imagined,  from  parts  of  the  discourse,  that  he  was  an 
idealist  pure  and  simple,  anxious  to  turn  work  into  one  long 
well-paid  summer  holiday,  or  was  looking  out  upon  industry 
as  some  clergymen  do  from  the  pulpit,  quite  oblivious  of  its 
nature  and  its  difficulties. 

But  taking  the  address  as  a  whole,  we  say  convincedly 
that  there  is  nothing  impractical  or  idealistic  about  what  he 
says,  for  there  are  clear  evideuces  in  almost  every  page  that 
show  that  he  is  fully  in  touch  with  the  movements  of  the 
hour,  and  is  as  alive  to  the  actual  emergent  realities  as  any 
coldly  calculating  business  organiser.  When  we  find, 
therefore,  that  in  considering  the  problems  of  niodern 
industry  he  gets  right  down  to  the  bases  of  human  society — 
"  Love  of  God  and  love  of  man  " — as  the  final  motives  of  all 
right  conduct  we  find  ourselves  in  full  accord,  and  welcome 
this  recognition  of  a  matter  far  too  often  ignored  in  our 
controversies  concerning  industrial  questions,  and  far  too 
frequently  lost  sight  of  in  discussing  educational  questions, 
as  "  Radix  "  pointed  out  in  his  recent  serial  in  our  pages. 
Without  the  bases  refei'red  to,  says  Mr.  Hichens,  "  all 
societies  crumble,  and  the  world  becomes  the  pandemonium 
that  it  is  to-day."  If  we  are  a  Christian  nation,  we  should 
apply  the  principles  of  the  religion  that  that  name  implies 
iu  our  respective  positions  of  employers  and  employed.  The 
worker  should  not  render  shortened  seryice,  or  the  shop- 
keeper short  weight,  nor  should  the  employer  strive  hard  in 
order  that  he  may  pay  no  more  than  he  is  "  compelled,"  or 
the  purchaser  pass  bad  coin  or  fail  to  pay  his  debts.  These 
may  be  considered  idle  moralishigs,  but  they  are  typical  of 
what  we  believe  Mr.  Hichens  has  in  mind,  and  we  believe 
that  if  such  principles  were  more  generally  adopted  on 
"  both  sides,"  we  should  more  readily  find  the  way  to  indus- 
trial harmony,  security,  and  prosperity  than  we  shall  do  by 
some  other  means.  The  author  sees  no  reason  for  discarding 
ideals  in  the  practical  affairs  in  life.  "  No  sensible  man 
would  suggest,  moreover,  that  all  opportunity  for  ind+vidual 
profit  should  be  taken  away  by  legislation.  To  destroy  the 
existing  incentive  without  putting  something  in  its  place  is 
merely  to  leave  the  chamber  of  men's  minds  a  prey  to 
seven  devils  worse  than  the  first.  Legislation  cannot  make 
belief  ;  these  must  be  determined  by  each  individual  con- 
science for  itself,  and  legislation  can  only  express  what  the 
public  conscience  has  already  accepted."  Mr.  Hichens  sees 
that  industry  should  be  really  recognised  as  primarily  a 
national  service  in  which  each  individual  is  fulfilling  his 
function  to  the  best  of  his  ability  for  the  sake  of  the  com- 
munity in  which  private  gain  is  subordinated  to  public 
good.  "  If  each  man  thinks  of  making  his  pile  by  all  the 
means  that  economic  individualism  allows,  if  cla.ss  bands 
itself  against  class,  Ti'adc  Union  against  employers'  federa- 
tion, firm  against  firm,  to  secure  tlie  greatest  share  of  the 
world's  goods  in  unrestricted  competition,  social  life  must 
inevitably  break  down,  and  anarchy  reign  supi'eme."  Jt  is 
in  order  that  we  may  avoid  that  breakdown  and  anarchy, 
when  wc  ha\c  linished  with  the  war,  that  Whitley  Councils 
and  (irganiseil  assciciatiou  movements  are  designed,  but  they 
will  neitlier  of  them  succeed  to  the  full  unless  they  have  some 
of  the  spirit  of  the  higher  idealism  running  through  them. 
d'o  he  i-ontinveil.) 

'"Some  Prohlema  of  Modern  Industry,"'  Greenock  Philosg. 
phieal  Society,  .January  18th,  1918, 
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WAR  ITEMS. 


One--Man  Businesses. — In  pursuance  of  its  intention  to 
encourage  co-operation  so  as  to  safeguard  the  interests  of 
owners  of  one-man  businesses  who  are  called  to  the  Colours, 
the  Director  of  National  Service  has  appointed  several  well- 
known  men  to  assist  his  Department  in  the  matter.  Among 
these  is  Mr.  J.  G.  Wilson,  Secretaxj'  of  the  National  Federa- 
tion of  One-Man  Business  Associations,  who  is  appointed  a 
Temporary  Officer  of  the  Ministry. 

Schedule  of  Protected  Occupations. — The  revised  Schedule 
of  Protected  Occupations  will  come  into  force  on  February 
1st.  It  renders  available  for  recruitment  all  men  medically 
classified  tit  for  general  sen'ioe  (Grade  I),  who  had  not 
attained  the  age  of  23  by  January  1st,  1917,  whatever  their 
occupation  or  the  work  upon  which  they  are  engaged,  with 
the  exception  of  certain  classes  of  men  engaged  on  hull  con- 
struction and  repair.  A  higher  age  has  been  fixed  in  certain 
occupations  below  which  Grade  I  men  will  be  recruited. 
Men  of  military  age  engaged  on  Admiralty,  ^Ya.r  Oifice,  or 
inimitions  work,  or  in  a  railway  workshop,  whose  occupation 
is  not  scheduled,  are  not  entitled  to  protection  on  occupa- 
tional grounds  if  they  are  medically  classified  Grade  I. 

Wesfinghouse  War  Fund. — We  have  received  a  copy  of 
the  statement  of  receipts  and  payments  to  the  British  \\est- 
lnghuu^^e  Employes'  \Var  Relief  Fund  from  August  '2"2nd, 
1914,  to  December  31st,  1917.  The  total  contributions  to  the 
fund  during  that  period  have  been  ±'50,008,  ±33,417  from  the 
employes  and  ±16,591  from  the  company.  The  out-payments 
have  amounted  to  ±31,740  paid  to  dependents,  while  ±1'2,U31 
has  been  set  aside  for  a  Disablement  and  Dependents'  Fund, 
and  ±'2,479  has  been  spent  in  donations  to  local  and  national 
funds  and  Christmas  gifts.  The  number  of  British  Westing- 
house  employes  who  have  joined  the  Forces  is  3,100,  and  we 
regret  to  leam  that  the  casualties  have  been  exceedingly 
high.  The  number  of  families  in  receipt  of  weekly  relief 
is  757. 

New  War  Committees. — We  welcome  the  announcement 
that  the  Minister  of  Reconstruction  has  appointed  the  fol- 
lowing committee  of  manufacturers  and  business  men  to 
consider  the  provision  of  new  industries  for  the  engineering 
trades : — 

Hon.   H.   D.   McLaren,    M.P.,   C.B.E.  (chairman). 

Mr.    Charles   Benmon    (British    United    Shoe   Machintny    Co.). 

Sir    George    Buljough,   Bt.   (Howard   &   Bullough). 

Mr.    F.   H.    Crittall    (Critlall    Manufacturing  Co.). 

Mr.    R.   Dumas   (British    Thomson-Houston    Co.). 

Mr.   W.    B.    Lang    (John    Lang    &  Sons). 

Mr.  C.  A.  Lister  (R.  A.  Lister  &  Co.). 

.Mr.    P.  J.    Pybus    (PhcEnix    Dynamo   Manufacturing    Co.). 

Mr.   G.    H.   Sankey    (Joseph   Sanlcey   &    Sons,    Ltd.j. 

Mr.  Percv  Stothert,   K.B.Ii.   (Stothert  &    Pitt). 

Mr.  J.   Taylor   (Mather   St    Piatt). 

Mr.   VV.  Taylo'   (Taylor,  Tavlor  &  Hobson). 

Mr.   W.  Thorn    (Yates  &  Thbm). 

Sir  W.   Rowan    Thomson,    K.B.E.    (David    Rowan    &■   Co.). 

The  duties  of  the  new  Committee  will  be  to  compile  a  list 
of  the  articles  suitable  for  manufacture  by  British  engineers 
which  were  either  not  made  in  the  United  Kingdom  or  were 
made  in  in.sutficient  quantities,  and  for  which  there  is  likely 
to  be  a  demand  after  the  war.  The  list  is  to  be  classified  in 
three  groups  :  Articles  that  can  be  made  (1)  by  women,  (2) 
by  men  and  wornen,  (3)  by  skilled  men,  and  is  to  show  the 
industries  to  which  such  new  manufactures  could  most  suit- 
ably be  attached.  According  to  the  Daily  Telegraph  the  Com- 
mittee is  also  to  make  recommendations  as  to  the  establish- 
ment and  development  of  these  new  industries  by  the  transfer 
of  labour  or  machines  or  by  other  measures;  also,  as  to  how 
such  transfer  could  best  be  made,  and  what  organisation 
would  be  needed  for  the  purpose,  with  due  regard  to  securing 
the  co-operation  of  labour.  To  give  help  on  this  side  of  the 
work,  a  Labour  Advisory  Panel  is  being  formed,  consisting 
of  representatives  of  skilled,  semi-skilled,  and  unskilled 
workers,  and  of  women.  With  this  panel  the  Committee  will 
work  in  co-operation  on   questions  concerning  labour. 

The  War  Priorities  Committee  appointed  some  time  ago 
by  the  War  Cabinet  to  decide  questions  of  priority  of  manu- 
facture in  their  bearing  on  the  conduct  of  the  war,  is  com- 
posed of  the  following  :— Lieut. -Gen.  Smuts  (Chairman),  the 
First  Lord  of  the  Admiralty,  the  Secretary  of  State  for  War 
the  Minister  of  Munitions,  the  Minister  of  National  Service^ 
the  Air  Minister. 

In  order  that  the  requirements  of  the  public  services,  such 
as  transport,  light,  heat,  power,  &c.,  may  receive  proper 
consideration,  a  General  Services  Committee  has  been  ap- 
IKiinted  by  the  War  Priorities  Committee,  under  the  chair- 
manship of  Mr.  John  Wonnald,  M.Inst.C.E.,  with  repre- 
.sentatives  from  the  Ministry  of  Munitions,  Admiralty,  War 
Office,  Board  of  Trade,  and  Local  Govemment  Board.  This 
committee  considers  the  requii-ements  of  these  services,  and 
formulates  on  their  behalf  demands  which  are  taken  into 
account  by  the  War  Priorities  Committee  in  their  allocation 
of  the  available  supi>hes  of  the  various  commodities.  The 
chairman  of  this  committee  is-  assisted  by  an  Advisory  Com- 
mittee, whose  particular  duty  it  is  to  inijuire  into  the  needs 
of  the  various  general  industries,  the  maintenance  of  which 
is  not  vital  to  the  supply  of  war  material  or  to  the  life  of 
the  community,  but  which  it  is  desirable  to  preserve,  if  such 
preservation    can    be    secured    without    sacrificing    interests 


deemed   essential  to   the  successful  prosecution   of   the  war, 
The  composition  of  this  Advisory  Committee  is  as  under  :^ 

Mr.   George    E.  Alexander. 

Mr.    Kenneth  Chance. 

Sir  Archibald    Denny.   Bart. 

Mr.  Alexander  Walker. 

Mr.    Henry    VVoodall,    M.Inst.C.E. 

A    representative  of    the    Board    of    Trade. 

The  Secretary  of  the  War  Piiorities  Committee  is  Colonel 
F.  J.  Byrne,  C.M.G.,  with  offices  at  11,  Pall  Mall,  S.W. 
Applications  for  priority  certificates  and  permits  should  con- 
tinue to  be  sent  to  the  Priority  Departments  of  the  Admir- 
alty and  Ministry  of  Munitions. — Dailn  Tclegriiph. 


Exemption  Applications. — At  Hull,  on  January  21st,  the 
city  tramway  engineer  (Mr.  J.  Wilkinson)  applied  for  exemp- 
tion for  two  men,  one  tlie  driver  of  the  tower  wagon  (41,  Class 
A),  and  the  other  the  driver  of  the  rail  grinding  machine  (33, 
Bl).  He  said  that  the  retention  of  the  men  was  necessary 
in  the  public  interest.  Each  man  was  given  conditional  ex- 
emption. 

I  he  Coalville  Tribunal  has  granted  a  final  month's  exemp- 
tion to  the  electric  light  attendant  at  Charnwood  Towers, 
aged  40. 

At  Nuneaton,  exemption  was  claimed  by  P.  Howe  (29). 
electrical  engineer,  who  said  that  he  had  a  large  connection, 
keeping  electrical  machinery  and  appliances  going.  He  was 
given  until  June  30th. 

Kendal  Tribunal  heard  a  National  Service  api>eal  against 
conditional  exemption  granted  to  a  switchboard  attendant 
(B  4,  Grade  3)  at  the  Corporation  electricity  works.  The 
certificate  was  substituted  bv  temporai-y  exemption  until 
May  loth. 

.4t  Derby,  before  the  County  Tribunal,  the  Derby  Lamp 
Co.,  metal-filament  lamp  manufacturers,  Derby,  appealed  for 
the  only  male  employe  left  (42,  Grade  3).  He  was  given 
conditional  exemption  and  relieved  of  Volunteer  service. 

At  Oxford,  the  National  Service  Representative  appealed 
against  two  months'  exemption  granted  to  T.  Smalley  (32, 
Bl),  inspector,  and  V.  Hill  (35,  B  1),  driver,  with  the  Oxford 
Electric  Tramways  Co.,  Ltd.  Mr.  W.  B.  Cownie,  managing 
director,  said  that  both  men  had  had  considerable  experi- 
ence in  technical  repairs.  They  attended  to  breakdowns,  and 
took  the  place  of  drivers.  They  had  made  efforts  to  get  substi- 
tutes, but  without  success.  The  Court  dismissed  the  appeals, 
and  contirmed   tlie  exemption. 


LEGAL. 


British  Thomson-Houston  Co.,  Ltd.,  r.  Dhram.  Ltd. 
Ox  the  24th  ult.,  the  appeal  by  the  British  Thomsou -Houston  Co., 
Ltd..  from  an  order  of  the  Court  of  Appeal  (dated  March  20th, 
IS)  17),  affirming  a  judgment  of  Mr.  Justice ' Astbury  in  favour  of 
the  respondents  Duram.  Ltd.,  was  commenced  in  the  House  of 
Lords. 

The  House  consisted  of  the  Lord  Chancellor  (Lord  Finlay),  Lords 
Dunedin.  Atkinson,  and  Shaw. 

Mr.  Walter,  K.C.,  Mr.  Colefax.  K.C.,  and  Mr.  Gray  appeared  in 
support  of  the  appeal  ;  Mr.  T.  Terrell.  K.C  .  Mr.  D.  M.  Kerby,  K.C., 
and  Mr.  Courtney  Terrell  for  the  respondent  company. 

The  proceedings  at  the  Court  of  Appeal  were  reported  in  our 
issues  of  March  16th  and  30th.  1917. 

Mr.  Walter,  K.C,  in  the  course  of  his  opening,  said  the 
appellants  were  the  plaintiffs,  and  they  sought  in  the  action  an  in- 
junction to  restrain  the  lespciidents  ticm  infringing  Letters 
Patent  No.  21,513*  of  190(5.  granted  the  appellants  for  an  invention 
entitled  "'  Process  and  apparatus  for  the  treatment  of  metallic 
tungsten  and  for  the  manufacture  of  metallic  filaments  therefrom." 
and  Letters  Patent  No.  17,722  of  1911.  ^rrauied  to  John  Thomas 
Henry  Dempster  for  an  invention  entitled  "  Improvements  in 
methods  of  wire  drawing."  for  an  inquiry  as  to  damages  and  usual 
consequential  relief.  The  trial  of  the  issue  of  infringement  was 
postponed  by  consent  until  the  validity  of  the  patents  was  decided. 
One  patent  was  held  invalid  for  want  of  subject  matter,  the  other 
invalid  by  reason  of  prior  user.  Consequently,  the  action  on  both 
grounds  of  claim  was  dismissed.  The  Court  of  Appeal  affirmed 
the  decision  of  the  trial  Judge,  and  this  ajipeal  from  that  order 
was  brought  as  to  the  validity  of  the  1906  patent  only,  there  being 
at  present  no  appeal  as  to  the  decision  on  the  earlier  patent  of 
1911. 

Lord  Dunedin  :  Then  the  substantial  question  in  this  House  is 
the  validity  of  the  patent. 

Mr.  Walter  replied  that  that  was  so. 

Mr.  Walter,  in  opening  the  case,  dealt  with  the  history  of  the 
subject,  and  on  the  following  day  addressed  himself  to  the  speci- 
fication on  which  the  appellants'  patent  rested.  The  appellants' 
invention  consisted  in  the  discovery  that  a  mere  built-up  body  of 
particles  of  tungsten  could  be  sufficiently  consolidated  together  by 
prolonged  heating  below  the  melting  point,  and  could  then,  if 
worked  hot,  be  treated  as  though  it  were  a  solid  piece  of  metal, 
and  continuous  lengths  of  wire  of  filament  size  could  be  produced 
therefrom.  Coimsel  described  the  process  in  detail,  and  said  that 
the  main  ground  on  which  the  respondents  alleged  that  the 
appellants'  patent  was  invalid  was  want  of  novelty  and  subject- 
matter. 

On  Monday  last  the  hearing  was  continued, 


Vol.  S2.   No.  2.(w7,fi:bklahv  1,  liMs.j    THE    ELECTRICAL    REVIEW. 


107 


Mr.  Walter  said  that  the  appellants  submitted  from  the  first 
that  Moissau  s  publications  disclosed  no  practical  method  of  pro- 
ducintr  pure  tuufrsten  in  a  dense  coherent  form,  and  were  merely  a 
record  of  experiments  which  had  not  assisteil  in  any  manner  the 
workin;^  of  tungsten.  There  was  no  evidence  before  Mr.  Justice 
Astbury  that  at  the  date  of  the  trial  anyone  had  succeeded  in 
obtaining  a  workable  body  of  molten  tungsten. 
•  Lord  Duxedix  :  What  do  you  say  the  learned  judge  wrongly 
held  to  be  a  ground  tor  dismissing  the  action  .' 

Mr.  Walter  :  There  was  no  evidence  on  which  he  could  hold 
that  the  appellants'  patent  was  invalid  on  the  ground  that  the 
first  claim  of  the  specification  disclosed  no  subject-matter,  in  that 
it  covered  the  working  of  fused  tungsten  while  hot.  and  that  the 
working  of  a  fused  metal  hot  was  merely  the  utilisation  of  the 
common  tools  and  routine  of  the  metal  worker,  and  was  not  the 
subject  of  invention  at  all. 

The  learned  counsel  then  dealt  with  the  evidence.  The  hearing 
was  continued  during  the  week. 

{To  be  continued.) 


BUSINESS  NOTES. 


Disposal   of  A.E.G.  Stocks  in  Australia. — H.M.  Trade 

Commissioner  in  Australia  writes  that  after  the  outbreak  of  the 
war  the  Australian  Metal  Co..  Ltd.,  which  was  the  agent  in  the 
Commonwealth  for  the  A.E.G..  the  well-known  German  electrical 
concern,  was  declared  to  be  an  enemy  company,  and  the  consider- 
able stocks  held  in  Australia  were  taken  over  by  the  Controller. 
It  has  now  been  decided  to  dispose  of  these  stocks,  and  a  priced  cata- 
logue of  the  various  goods  offered  for  sale  has  been  issued  by  the 
Australian  Director  of  Munitions.  It  is  not  proposed  to  dispose  of 
the  stocks  by  public  auction,  but  to  realise  them  gradually,  and  it 
is  understood  that  the  proceeds  will  be  deposited  with  the  Public 
Trustee  in  the  Commonwealth.  H.M.  Trade  Commissioner  has 
forwarded  a  copy  of  the  catalogue  referred  to.  which  will  serve  to 
indicate  to  British  manufactui'ers  of  electrical  appliances  and 
machinery  the  nature  of  the  goods  stocked  by  the  German  com- 
pany. The  catalogue  may  be  consulted  by  British  firms  interested 
in  the  Inquiry  Office  of  the  Department  of  Over.sea^  Trade 
(Development  and  Intelligence). — Ji.  of  T.  Jour  mil. 

French  Tliomson-Houston  Developments. — It  is  stated 

that  the  directors  of  the  (ompagnie  Francaise  Thomson-Hoa.ston 
and  of  the  Eclairage  Electrique  have  decided  to  amalgamate  the  two 
undertakings  by  the  former  absorbing  the  latter,  which  would  be 
liquidated  and  its  assets  paid  for  by  the  issue  of  new  Thomson- 
Houston  shares.  Immediately  after  this  augmentation  of  capital 
it  is  proposed  to  make  a  further  emission  in  order  to  proceed  with 
the  large  programme  in  view,  comprising  the  development  of  the 
electrical  industry,  particularly  in  relation  to  the  electrification  of 
railways.  The  present  capital  of  the  Thomson-Houston  Co.  is 
£2.400.000.  and  would  be  expanded  to  £4.80ii.00u  by  the  two  issues  in 
contemplation.  The  Eclairage  Electrique  has  largely  extended  its 
works  during  recent  yeai-s.  and  its  manufactures  are  paiily  com- 
plementary to  those  of  the  absorbing  company,  which  is  said  to  be 
the  leading  manufacturing  company  of  its  kind  in  France. 

Book    Notices. — The    issue    of    In    Rente    Gmernle   (h 

V  Elei-triciti-  for  January  .5th  contained  an  editorial  note  by  M.  J. 
Blondin,  reviewing  the  progress  of  the  journal  during  its  first  year 
of  existence  in  its  present  form,  with  pardonable  pride.  We  have 
mnch  pleasure  in  offering  to  our  excellent  contemporarv  our  con- 
gratulations on  its  successful  accomplishment  of  an  ambitious  and 
formidable  prc^ramme.  in  the  teeth  of  the  numerous  difficulties 
which  beset  all  technical  periodicals  in  these  days,  and  we  hope  it 
will  continue  to  prosper,  under  the  guidance  of  its  new  editor-in- 
chief.  M.  -Ylfred  Soulier. 

"Annuaire  pour  lAn,  1918."  Paris:  Gauthier-Villars  et  Cie. 
Price  2  fr. — Besides  the  usual  tables,  the  Annuaire  this  year  con- 
tains articles  on  ■'  Time  at  Sea,''  by  J,  Renaud  :  and  ''  The  Sun 
and  Terrestrial  Magnetism,"  by  M,  Hamy. 

"The  Practical  Elect riciap's  Pocket-Book  and  Diary  for  191.S." 
By  H.  T.  Crewe.     London  :  S.  Rentell  &  Co.     Price  Is.  (id.  net. 

"  Proreedhuix  of  the  Physical  Society  of  London.  "  Vol.  XXX. 
Part  1.     December  1.5th.  1917.     Fleetway  Press.  Ltd.     Price  +s.  net. 

■'B.E.A.M.A.  ./i)«r«a/."  Vol.  IV,Xo.  i.  January,  1918.  London: 
Oakley  House,  Bloomsbury  Street.  W.C.  2.     Price  Is.  net. 

"The  Post  Office  Electrical  Engineers"  Joiiiiin/."  Vol.  X,Part  4. 
Jan.,  19r.s.    London;  H.  Alabaster.  Gatehouse *:Kempe.  Price  Is. net. 

"The  Great  Debenture  :  or  the  Pa^ising  of  National  Unrest."  By 
Cecil  Watson.     Glasgow:  Maclure.  Macdouald  &  Co.     Pricels.net." 

Catalogues  and  Lists. — ilESSRs.  W.  T.  Henley's  TEbE- 

CRAPH  Works  Co..  Ltd,  Blomfield  Street.  London  Wall.  London. 
E.C.  2.— Two  new  lists:  one  (Xo.  U  E  0.201),  is  a  lii-page  illus- 
trated pamphlet  giving  tabulated  particulars  and  prices  and 
jointing  instructions  relating  to  their  indoor  wall  type  vertical 
terminal  boxes.  The  second  list  consists  of  ^^■2  pages,  published  in 
French,  giving  full  details  of  a  new  range  of  straight-through  and 
branch  boxes  for  all  pressures  up  to  24.000  volts.  In  the  course  of 
a  few  weeks'a  Spanish  edition  of  this  list  will  be  issued. 

Wardle  En-gixeering  Co..  Ltd.,  196.  Deansgate.  Manchester.— 
Illustrated  priced  leaflet  (Catalogue  Section  "  A ''),  describing  a  new 
type  of  bulkhead  fitting  (the  Wilkinson). 

Calendar.— The  Victoria  Electric  Plant  Co..  of  Spencer 
Street.  Victoria  Street.  Westminster.  S.W.  1.  have  prepared  an 
artistic  wall  calendar  for  191H  with  a  charming  hand-painted 
water  colour  view.  "Fast  Falls  the  Eventide." 


Trade  Announcements. — Messrs.  Bill  a-  Berry  have 

removed  from  (ireut  Charles  Street  to  18-2r>,  Constitution  Hill, 
Birmingham. 

The  London  offices  of  Me.ssr.s.  J.  Hopkixson  \  Co.,  Ltd.,  have 
been  taken  over  by  the  Government,  and  their  address  is  now 
Hastings  House,  Xorfolk  Street,  Strand,  W.C.  2.  Telephone  : 
Xo.  :U(iu  Central.     Telegraph  :    •  Valvestem.  Phone.  London." 

The  A.S.E. — The  new  central  premises  of  the  Anial.ira- 
mated  Society  of  Engineers,  in  Grosvenor  Street.  Manchester,  are 
,  to  be  formally  opened  by  Jlr.  J.  T.  Brownlie,  the  chairman  of  the 
Xational  Executive  Council,  on  Saturday. 

Liquidations. — Auxiliary     ELEiTHirAi,    Co..    Ltd. — 

Winding  up  voluntarily.  Mr.  F.  R.  Reeves,  Liquidator.  Salis- 
bury House.  London,  E.C.     Creditors'  meeting  February  4th. 

Morris  k  Lister  (Loxdox).  Ltd.— Meeting  March  8th  at  30. 
King  Street.  Cheapside.  E.C,  to  hear  an  account  of  the  winding  up 
from  the  Liquidator,  Mr.  H.  S.  Sugden. 

Rotherham  Electrical  Exgixeerixg  Co.,  Ltd.— Judge 
Benson,  in  the  Sheffield  Bankruptcy  Court,  made  an  oi-der  for 
a  compulsory  winding  up  of  this  company.  Jlr.  E.  J.  Twigg. 
for  the  petitioning  creditor,  sfiid  judgment  had  been  obtained 
against  the  company  for  .)C744.  and  the  solicitors  engaged  in  the 
matter  agreed  by  the  order. — S/ieffittd  Teleiiraph. 

For  Sale. — Aberdare  U.D.C.  has  for  disposal  one  automatic 

reversible  battery  booster,  direct  coupled  to  shunt  wound  motor. 
.5O0/.3.50  volts,  30  B.H.P.  For  particulars  see  our  advertising  pages 
to-dav. 


LIGHTING  AND  POWER  NOTES. 


Australia. — The  Pyrmont  electric  swing  bridge,  at  Sydney, 
after  15  years'  operation,  day  and  night,  without  a  hitch,  came  to 
a  stop  recently,  through  the  unthought  of  fracture  of  a  worm  on 
one  of  the  operating  shafts.  Spares  had  been  provided  for  every 
detail  likely  to  break  down,  but  not  a  spare  worm.  The  broken 
worm  was  welded  by  the  oxy-acetylene  process,  and  the  bridge  was 
in  operation  again  in  23  hours.  In  the  15  years  of  unintermpteil 
use  the  swing  span  has  been  opened  over  97,000  times.— ^'(imwii«- 
wealt/i  Eiifl'nirer. 

Armidale  (X.S.W.)  City  Council  has  received  two  offers  to  install 
an  electric  lighting  scheme  in  the  town  :  one  proposal  is  to 
generate  power  at  an  hydioelectric  plant  on  the  River  Styx,  and 
as  the  local  gasworks  is  the  property  of  the  municipality,  an 
alternative  ijroposal  is  to  purchase  this  concern  and  install  an 
electric  supply  scheme,  the  two  projects  being  controlled  by  the  one 
authority. 

Bacup. — The  Electricity  Committee  has  received  notice 
from  the  Rawtenstall  Corporation  of  an  increase  of  'UOCd.  per  unit 
in  the  price  of  electricity,  owing  to  the  increased  cost  of  coal  and 

wages. 

Bradford. — Wages. — In  regard  to  the  recent  confirm- 
ation by  the  Corporation  of  the  War  Wages  Committees  recom- 
mendation of  advances  of  war  bonus  from  123.  to  lljs.  per  week  for 
men.  6s.  to  9s.  for  women,  and  (is.  to  Ss.  for  youths,  to  date  from 
October  1st  last — tlespite  the  rejection  of  this  offer  by  the  employes, 
and  a  demand  that  the  matter  be  submitted  to  arbitration—the 
War  Wages  Committee  has  now  decided  to  arrange  for  a  ballot  of 
all  employes  concerned,  putting  the  two  questions  whether  they 
will  accept  the  offer,  or  have  the  matter  referred  to  arbitration. 
This  course  has  been  prompted  by  the  gasworkers  having  stated 
their  wish  to  accept  the  offer. 

Burnley. — Wages  Award. — The  Committee  on  Produc- 
duction  has  issued  its  award  on  the  recent  arbitration  between  the 
Corporation  and  the  Amalgamated  Society  of  Engineers  on  the 
claim  for  the  payment  of  a  standard  rate  of  53s.  per  week,  with 
overtime  rates  in  addition,  on  behalf  of  the  switchboard  attendants, 
cablemen.  wiremen.  and  motor  superintendent  in  the  Corporation's 
electricity  department.  The  award  is  to  the  effect  that  the  claim 
has  not  been  established.  » 

Continental. — France.  —  il.    Dumas,    Deputy    of    the 

French  Chamter.  has  asked  the  French  Minister  of  Public  Works 
whether  Article  (3)  of  the  Law  of  June  10th.  1917,  concerning  the 
maximum  utilisation  of  hydro-electric  energy,  has  been  carried  into 
effect  :  and  if  so,  where  and  under  what  conditions.  Reply  :  The 
maximum  utilisation  of  electric  [lower  has  been,  and  is  still  being, 
carried  out  in  a  permanent  manner  by  the  various  services  con- 
cerned. In  fact,  the  Law  in  question  has  been  applied  in  ten 
different  Departments  of  France  (named),  .\s  regards  the  con- 
ilitions,  these  could  not  be  published  for  various  reasons.  In  i!4 
Departments  the  Law  has  not  been  put  into  effect,  for  insufficiency 
or  absence  of  electric  plant.  In  12  other  Departments  the  Law  is 
in  course  of  application,  and  efforts  are  still  being  matle  to  give 
full  effect  to  it. 

iTALV. — A  new  company  ha-s  lately  been  formed  in  Rome  with  a 
capital  of  £12.hOO  and  the  title  LaSocieta  delle  Forzi  Idrauliche 
Italiane,  with  the  object  of  establishing  plants  for  the  utilisation 
of  water  power  in  the  generation  of  electrical  energy. 

Glasgow.— Price  Ixcrea.se. — At  a  meeting  of  the' 
Electricity  Committee  the  engineer  reported  that  the  increase*bf 
wages,  granted  since  November  last,  would  entail  on  the  electricity 
department  a  further  additional  expenditure  during  the  current 
financial  year  of  about  *lt!,0OO,  to  meet  which  a  further  increa.'!? 
in  the  ohai'ges  for  electrical  energy  would  be  necessary  ' 
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Sub-Committee,  after  considering  the  report,  agreed  to  recommend 
to  the  T.C.  that,  as  from  and  after  the  date  of  last  survey  until 
May  31st  next.  (Othat  the  charges  for  electrical  energy  per  unit  be 
increa-ied  by  lOd.  on  current  rates  ;  and  (2)  that  the  KW.  rate  be 
increased  by  l.'i  per  cent. 

High  Wycombe. — Public    LioHTixr,   Contract. — The 

dispute  between  the  T.C.  and  the  Electricity  Co.  with  reference  to 
the  public  lighting  contract,  owing  to  restricted  lighting,  has  been 
settled,  and  the  threatened  litigation  averted,  and  a  new  contract 
for  seven  years,  from  .January  Ist,  191(5.  has  been  agreed  upon  and 
signed.  ... ■■ 

Newport  (Mon.). — PJjAnt  ExTKirsibxs.^Tlie  i  T.C.  hag 

agreed  to  the  Electricity  Committee's  recommendations  for'extend- 
ing  the  plant  at  the  East  pawer  station,  and  application  is  to  be 
made  to  the  L.G.B.  for  sanction  to  borrow  the  necessary  money  and 
to  the  Ministry  of  Munitions  for  permission  to  proceed  with  the 
scheme.  The  extensions  include  a  3.000-KW.  turbine  set,  with  con- 
densing plant,  switchgear,  itc,  £31,118:  230-K,v.A.  transformer 
and  switchgear.  £7.53:  120-H.P.  motor  for  auxiliary  plant  for 
existing  3,0U0-KW.  turbine  set,  £715  ;  turbine-driven  feed  pump. 
£63S  :  and  extension  of  boiler  house.  £2.290  :  total.  £33.51-t. 

In  a  report  on  the  subject.  Mr.  Nichols  Sloore.  the  borough 
electrical  engineer,  considered  the  alternative  of  linking-up  with  the 
South  Wales  Power  Co..  but  found  that  if  a  1,500-K\v.  supply  only 
were  obtainable  the  cost  on  the  basis  of  a  22/30, 000-volt  trans- 
missioa  from  the  nearest  available  point  of  connection  at  Risca 
would  be  £30,000.  Moreover,  frequency  changers  would  be 
required,  or  in  the  alternative  rotary  converters  could  be  used  to 
supply  direct  current,  though  the  demand  for  the  latter  would  be 
limited  to  1,000  KW.  ;  the  latter  arrangement  would  in  practice 
preclude  the  possibility  of  a  reciprocal  supply,  and  would  not 
furnish  any  direct  stand-by  to  the  existing  three-phase  plant. 

As  regards  the  National  Electric  Supply  proposals.  Mr,  Nichols 
Moore  points  out  that  it  may  be  many  years  before  a  concrete 
scheme  materialises. 

New  Zealand. — A  conference  of  local  bodies  of  South 
Canterliury  and  Ashburton,  at  Timaru,  recently  passed  a  resolution 
calling  upon  the  Government  to  fulfil  its  promises  in  regard  to 
hydro-electric  supply  in  that  district  before  undertaking  new 
schemes  in  the  North  Island. — Aiuiland  Weehly  JS'ewx. 

Normanton. — The    U.D.C.   is   opposing  the   Yorkshire 

Electric  Power  Co.'s  Bill  on  principle,  though  the  town  will  not  be 
materially  affected, 

Radcliffe. — For  the  first  time  since  the  electricity  works 
'were  opened  \i  yearaago.  there  was  a  total  failure  of  the  supply 
on  Thursday,  last  week.  The  bulk  supply  from  Bury  was  inter- 
rupted, and  for  a  period  of  seven  minutes,  before  the  staff  got  the 
local  plant  into  operation,  there  was  a  total  suspension  of  current 
in  the  district.  The  staff  had  to  depend  entirely  upon  the  local 
plant  for  some  three  or  four  hours. 

Stockton-on-Tees. — Price  Increase, — The  Corporation 

has  increased  the  scale  of  charges  for  electi'ic  lighting  and  special 
rate  power  consumers  by  Jd,  per  unit,  as  from  January  1st. 

Tasmania. — Mr.  J.  H.  Butters  recently  announced  that 

a  London  company  had  inquired  for  400  H.P..  to  be  increased  to 
2,000  H.p.  in  the  near  future,  for  use  in  a  works  to  manufacture  6, 
product  for  sale  thr-oughout  the  southern  hemisphere.  The 
Launceston  City  Comicil  has  agreed  with  the  Government  to  meet 
the  requirements  from  hydro-electric  sources. 

United  States. — According-   to   the  Amencini  Elect nral 

i?('iv>»\  over  4,000  communities  are  now  quoting  special  rates  for 
electric  range  cooking  of  5  cents  or  less  per  unit.  Electric  ranges 
are  rapidly  coming  into  use,  100  central  stations  reporting  over 
14.000  connected  up.  The  United  States  Fuel  Administration  has 
issued  an  order  under  which  the  "  white  ways"  of  all  cities  are  to 
be  discontinued  on  two  evenings  of  each  week.  Exceptions  are 
made  in  the  case  of  Government  lights,  but  no  "white  way"  or 
cluster  of  lights  will  be  pennitted  under  any  circumstances.  It  is 
strongly  urged  that  hydro-electric  companies  co-operate  in  this, 
though  the  ruling  does  not  cover  hydro-electric  power.  An  order 
of  a  similar  kind  has  been  issued  in  regard  to  electrically  illu- 
minated advertising  signs,  illumination  on  Ijuildings,  searchlights, 
&c.  This  order  does  not,  apparently,  apply  to  illuminated  names 
on  business  houses,  or  to  names  of  plays,  ic,  at  theatres. 

The  American  authorities  have  given  assurances  to  the  Canadian 
Government  that  approximately  100,000  electric  H.P.  imported 
from  Canada  will  be  used  only  for  the  manufacture  of  war  pro- 
ducts. The  War  Industries  Board  is  developing  plans  for  a  redis- 
tribution of  electric  power  supply  in  Buffalo  and  other  cities.  In- 
dustries of  less  importance  are  to  be  curtailed  in  theii-  use  of  power. 

Yorkshire  Electric  Power  Co.'s  Bill.— The  Pudsey  T.C. 

has  given  instructions  for  the  protection  of  its  interests  with 
reference  to  the  above  Bill.  The  Bingley  Council  and  the  Skiptou 
E.D.C.  are  taking  steps  to  oppose  the  Bill. 


TRAMWAY  AND  RAILWAY  NOTES. 

Australia. — The  electrilication  of  the  Melbourne  suburban 

lines  has  now  reached   a  stage  where  the  provision  of  a  compara- 
tively small  amount  of  plant   will  allow  electric  trains  to  run  on 


the  Sandringham-Esseudon  line  and  a  further  addition  to  the 
equipment  will  place  the  Williamstown,  St,  Kilda,  and  Port 
Melbourne  lines  in  commission.  Much  of  the  overhead  work  is 
complete  ;  many  sub-stations  are  built  and  awaiting  plant,  and  the 
Jolimont  car  shed  is  complete  and  cars  are  being  equipped  there. — • 
Melhmrne  Age. 

Canada.— Montreal    Terminal    Electrification.— 

The  electric  zone  of  the  Can.idian  Northern  Railway  extends  about 
10  miles,  from  pEissenger  station  in  the  city  of  Montreal,  through 
the  Mount  Royal  Tunnel  3',  miles  long,  to  the  village  of  Cartier- 
ville,  where  a  freight  yard  is  established.  The  electrification  is 
on  the  2,400-voit  direct-cm-rent  system,  and  Vas  been  in  operation 
for  a  considerable  period  for  hauling  spoil  from  the  station  exca- 
vation. Power  is  purchased  at  11,000  volts,  three-phase.  (50  cycles, 
and  delivered  to  a  sub-station  at  the  Mount  Royal  portal  of  the 
tunnel,  being  there  transformed  by  I,.500-KW.  motor-generator  sets, 
each  consisting  of  an  11, 000- volt  synchronous  motor  driving  twQf' 
7.")0-KW.  compound-wound  commutating  pole  generators  wound  for 
1,200  volts,  insulated  for  2.400  volts,  and  permanently  connected  in 
series.  The  shunt  fields  are  separately  excited.  The  pole  face 
winding  and  the  series  and  commutating  field  windings  are  all 
connected  on  the  ground  side,  so  that  the  armatures  are  the  only 
parts  subjected  to  the  full  potential  of  2.400  volts. 

Three  motor-generator  exciter  sets  are  provided  for  exciting  the 
fields  of  the  synchronous  motors  and  generators.  Transformers 
supply  small  motors  and  lighting,  and  a  battery  is  installed  for 
emergency  lighting  and  to  operate  the  oil  switchgear  in  case  of  a 
complete  shut  down.  Catenary  cross-span  overhead  construction  is 
employed  ;  the  messenger  is  i  in.  seven-strand  steel  cable,  with 
supports  spaced  l,i0  ft.  apart,  and  the  trolley  wire  is  4/0  B,  &;  S. 
special  bronze  supported  every  1.")  ft.  by  loop  hangers. 

Inside  the  tunnel  the  messenger  cable  is  of  phosphor  bronze, 
supported  every  9  ft.  by  iron  yokes  hung  from  the  roof.  Two 
bronze  trolley  wires  are  hung  side  by  side  by  hangers  at  15  ft.  in- 
tervals from  each  messenger  cable  :  the  two  trolley  wires  are  em- 
ployed to  reduce  wear  and  limit  by  additional  weight  the  wave 
height  of  the  wire  when  a  trolley  passes,  this  being  essential  on 
account  of  the  small  clearance.  The  rail  bonds  are  of  the  ribbon 
type  electrically  welded  to  the  rails. 

Six  .S5-ton  locomotives  geared  for  a  running  speed  of  4ri 
M.p.H.  are  employed.  Each  locomotive  has  four  axles,  each 
twin-gear  driven  from  a  315-H.P.,  1,200-volt  motor,  two  motors 
being  permanently  connected  in  series  on  the  2,400-volt  trolley 
circuit.  The  motors  are  of  the  commutating  pole  type  insulated 
for  2,400  volts.  The  locomotives  are  operated  as  two-speed 
machines,  with  ten  points  in  series  and  nine  points  in  series  parallel. 
Current  at  125  volts  for  operating  the  contactors  and  lighting,  is 
supplied  by  a  motor-generator  set,  the  motor  of  which  has  two 
1,200-volt  windings  and  two  1,200-volt  commutators  in  series. 
The  air  brake  compressor  is  also  driven  by  two  1,200-volt  motors 
in  series. 

Multiple-unit  trains  are  to  be  adopted  for  the  local  service,  the 
motor  coach  equipment  including  four  123-H,P.,  1,200-volt  motors, 
connected  two  in  series.  The  control  is  of  the  non-automatic  type 
for  multiple-unit  operation  ;  GOO-volt  current  for  the  contactor 
circuits,  air  compressor,  and  lighting  circuits  is  supplied  by  a 
motor-generator.-  An  electric  hot  air  system  for  car  heating  is 
employed,  one  42-kt\".  heater  being  placed  under  each  coach, 

Colwick.-^An  inquiry  has  been  held  into  an  application 
promoted  by  the  Nottingham  Colwick  Estate  Co.  for  the  construc- 
tion of  a  light  railw.ay  at  Colwick.  Notts.,  in  connection  with  a 
scheme  of  industrial  development  in  the  district, 

Hebden  Bridge. — Xegotiations  are  proceeding  as  between 

Halifax  Corporation.  Hebden  Bridge  Council,  and  Todmorden 
Corporation  for  the  bridging  of  the  gap  of  a  mile,  within  the 
Hebden  Bridge  area,  in  what  would  otherwise  be  a  continuous 
tramway  aud  motor-bus  service  connecting  up  Lancashire  and 
Yorkshire.  The  scheme  is  for  the  extension  of  the  Halifax  tramways 
to  \Vhiteley  Arches,  to  be  met  there  by  the  extended  running  of 
the  Todmorden  motor-buses.  Halifax  Corporation  agrees  that  the 
venture  would  probably  be  a  paying  one.  but  lays  down  the 
conditions  that  all  cost  of  road  widenings  should  be  borne  by 
Hebden  Bridge,  that  net  profit-s  or  losses  on  the  running  of  the 
new  section  should  be  shared  equally  between  Halifax  and  Hebden 
Bridge,  and  that  the  latter  should  extend  for  a  period  of  21  years 
the  lease  for  the  Halifax  tramways  in  its  area, 

Keighley. — The  electric  railless  traction  service  between 
Keighley  and  Oakworth.  which  was  recently  suspended,  has  now 
been  resumed. 

London. — L.C.C. — The  new  regulations  relating  to  the 

change  points  for  transfer  tickets  to  and  from  the  tramway  sub- 
way came  into  force  on  Monday.  To  meet  the  congestion  of 
traffic  at  the  Victoria  tramway  terminus  in  Vauxhall  Bridge  Road 
during  the  rush  period,  every  evening  and  after  12  noon  on  Satur- 
days, passengers  must  leave  the  cars  by  the  front  platforms  after 
the  cars  have  passed  the  new  cross-over  which  has  just  been  com- 
pleted, to  facilitate  a  more  speedy  clearance  of  the  cars  leaving  the 
terminus, 

Pontypridd. — Electric  Vehicles. — In  a  report,  the 
engineer  of  the  U.D.C.  gives  the  result  of  working  two  2-ton  Edison 
refuse  vehicles  during  the  last  six  months  of  1917.  These  vehicles 
cost  £1,020  each;  the  tires  are  guaranteed  for  10,000  miles,  and 
Id.  per  mile  is  allowed  for  renewals.  The  charges  during  the 
period,  including  interest,  sinking  fund,  insurance,  renewals.  i;c., 
were  £410,  and  operating  costs,  £7til  :  4.730  tons  were  carried, 
making  the  cost  per  ton  3s,  2"9d.,  as  against  4s,  6d,  to  os,  per  ton 
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by  horse  haulape  ;  2'8  units  were  used  per  mile,  the  rate  for  energy 
being-  1  Jd.  per  unit.  The  savin<r  of  Is.  Gd.  per  ton  represents  £3.')4. 
A  third  vehicle  has  been  added,  and  another  is  being  obtained. 

Stalybridge. — At   the    monthly   meetini^   of    the   Joint 

Tramways  and  Electricity  Board  it  was  resolved  that  the  precept 
for  the  deficit  ou  the  tramway  undertakiua;  be  £5,0UU,  to  be  levied 
in  equal  portions  of  £1,2.50  on  each  of  the  four  Corporations. 
Alderman  John  Bradbury,  chairman  of  the  Finance  Committee, 
said  that  two  years  afro  they  issued  a  precept-for  £7,000  to  meet  a 
deficit  of  ,£10,0110,  and  the  followins  year  they  levied  a  precept 
for  £7,000,  which  met  the  liabilities  of  that  year  and  paid  up  the 
£3,000  of  the  previous  year.  Last  year  they  issued  a  precept  for 
£5,000,  and  this  year,  if  they  could  have  been  quite  sure  as  to  the 
course  of  next  year,  they  might  have  been  able  to  do  with  less  than 
£.5,000.  But  they  were  faced  with  the  prospect  of  a  greatly 
increased  expenditure,  and  wages  alone  seemed  likely  to  take 
£5.000  or  £G,000  additional,  and  they  thought  it  a  prudent  step  to 
make  the  levy  they  were  doing.     The  precept  was  approved. 

West  Ham. — -In  regard  to  an  application  by  the  Council 
to  the  B.  of  T.  for  sanction  to  borrow  £3,500  for  the  purchase  of 
20  car  bodies  for  the  tramway  undertaking,  the  Ministry  of  Muni- 
tions has  written  suggesting  that  the  best  means  of  relieving  the 
situation  would  be  Ijy  the  transfer  of  cars  from  other  less  important 
lines.  In  the  event  of  such  arrangement,  involving  the  purchase 
by  the  West  Ham  Corporation  of  the  cars  so  transferred,  the  Cor- 
poration shoiild  have  the  necessary  facilities  to  raise  the  loan  for 
the  purchase  of  such  cars.  No  final  decision  I  has  yet  been 
arrived  at. 

Yorkshire  (West  Riding).— Batley  and  Staincliffe  people 

are  much  upset  by  the  suspension  of  the  morning  tramway  service 
on  the  Thorncliffe  Road  route  Ijy  the  Yorkshire  (Heavy  Woollen 
District)  Electric  Tramways,  Ltd.  A  protest  against  the  suspen- 
sion has  been  made  by  the  Infirmary  Committee  of  the  Staincliffe 
Institution  and  endorsed  by  the  B.  of  G.,  and  it  has  asked  the 
Batley  T,C.  to  support  it. 


CONTRACTS  OPEN  AND  CLOSED. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


China. — Accordini;  to  information  received  from  Tien- 
Tsin,  attempts  made  by  German  interests  to  install  Tele- 
funken  wireless  stations  throughout  China  have  been  frustrated. 
The  position  of  the  Marconi  Wireless  Telegraph  Co.,  under  the 
agreement  signed  in  1914,  has  been  definitely  established  by  the 
British  Legation  at  Pekin. — T.  and  T.  Aijc. 

France. — It  is  announced  that  the  Compagnie  des  Cables 
Telegraphiques  is  participating  in  the  formation  of  the  Sooiete  de 
Radio-Telegraphie,  which  will  have  a  share  capital  of  £500,000, 
divided  into  25,000  £20  shares.  Of  the  total,  the  former  company 
will  subscribe  30  per  cent.,  the  Marconi  group  40  per  cent.,  and 
the  balance  will  be  taken  by  the  Banque  de  Paris  and  the  Banque 
Franpaise.  The  new  company  will  absorb  two  concerns  which 
manufacture  apparatus  for  wireless  telegraphy,  whilst  the  Marconi 
group  will  bring  in  a  wireless  station  established  at  New  York  by 
the  United  States  subsidiary.  The  Societe  Frani^aise  Ratlio- 
Electrique  states  that  it  will  not  take  any  part  in  the  new  com- 
pany, and  that  it  is  not  disposed  to  be  absorbed  by  anyone. 

Italy. — The  telegraphic  rates  for  foreign  countries  will  be 
raised  by  40  per  cent,  from  February  1st,  in  view  of  the  high  rates 
of  exchange, 

U,S.A. — Wireless  communication  has  been  established  between 
Italy  and  the  United  States. 

Peru. — A  wireless  station,  designed  to  eummuuicate  with 

Bolivia,  Chile,  Argentina,  Uruguay.  Paraguay,  and  Brazil,  was 
inaugurated  at  Caahendo  (Peru)  in  December  last. — Iteriew  of  the 
Ricer  Plate. 

United     States.— The     cliain    of    liigh-power    wireless 

stations,  whose  construction  was  authorised  by  Congress  in  11)12, 
was  completed  in  December  by  the  opening  of  the  Cavite  station. 
Philippine  Islands.  The  stations  comprising  the  chain  are  : — 
Arlington,  Darien,  San  Diego,  Pearl  Harbour,  and  Cavite. 

Through  the  organisation  of  the  Pan-American  Wireless  Tele- 
graph and  Telephone  Co.,  a  new  Delaware  corporation,  a  chain 
of  high-power  stations  will  be  erected  which  will  connect  the 
United  States  with  Mexico,  and  Central  and  South  America,  for  com- 
mercial wireless  communication.  Work  will  begin  on  the  United 
States  and  Argentina  stations  immediately.  The  new  corporation 
has  acquired  the  right  to  use  all  patents  and  concessions  of  the 
American  and  English  Marconi  Companies,  and  the  Poulsen-Peter- 
seu  system. 

The  Marconi  Wireless  Telegraph  Co.  of  America,  through  its 
large  interest,  which  amounts  to  a  control,  in  the  Pan-American 
Wireless  Telegraph  and  Telephone  Co.,  has  extended  its  zone  of 
activities  so  that  it  now  will  be  able  to  cover  all  America,  whereas 
it  has  heretofore  been  confined  to  the]United  States  and  dependencies, 
all  foreign  stations  having  been  under  the  control  of  foreign 
corporations. 

Mr.  Edward  J,  Nally  has  been  elected  president  of  tlie  Pan- 
American  Wireless  Telegraph  and  Telephone  Co.,  and  the  Honour- 
able John  W.  Griggs,  chairman  of  the  Board. — T.  and  T.  Aije. 


OPEN. 

Australia. — MELBorRNE. — April  5th.  Department  of 
the  Navy.  Motor-driven  hydraulic  pump.  Director  of  Navy 
Contracts,  Melbourne. 

February  2nd.  Waterworks  department.  Electrically -driven 
radial  arm  crane.    See  "Official  Notices"  January  4th. 

Adelaide. — February  27th.  P.M.G.'s  Department. 
Telephone  material.  Schedules  471)  and  483.  See  "  Official  Notices'' 
January  18th. 

Belfast. — February    7th.      Telegraph    ironwork,    wire, 

batteries,  electric  lamps,  carbons,  i:c..  for  the  Midland  Railway  Co.. 
Northern  Counties  Committee  (Ireland).  Mr.  Ellis.  Stores  Super- 
intendent, York  Road  Station. 

Manchester.— February  12th.      Tramways  Department. 

General  stores,  including  electric  lamps,  insulating  material 
overhead  equipment,  &c.      See  "  Official  Notices  "  to-day. 

Newport  (Mon.). — Februaiy  18th.  Electricity  Depart- 
ment. One  3,000-KW.  turbo-alteMlator  and  surface  condensing 
plant.     See  "Official   Notices''  to-day. 


CLOSED. 

Government  Contracts. — Th^  Alpha  Manufacturing  Co., 

of  Balham,  S.W..  have  lately  received  a  number  of  lighting  install- 
ation contracts,  including  lighting  for  the  Science  Museum,   the 
Western  Galleries  of  the  Kensington    Museum,  and  plant  or  light- 
ing, or  both,  for  a  number  of  Government  factories. 
« 

Leeds. — Messrs.  R.  H.  Longbotham  &  Co.,  l^td..  AVakefiekb 

have  acquired  by  tender  generating  plant  from  the  Leeds  Corporation 
Electricity  Works,  which  is  lieing  replaced  by  larger  plant. 

West  Ham. —^  The  T.C.  has  approved  arrangements 
made  by  the  electrical  engineer,  with  Messrs.  Brunner,  Mond 
and  Co.,  for  a  five  years'  contract  for  alkali  for  the  water  softener 
at  the  generating  station.  The  engineer  is  to  purchase  unslaked 
lime  on  the  best  terms  possible. 


FORTHCOMING     EVENTS. 

London  Association  of  Foremen  EDgineers.-Satunliiy,  Pebniaiy  2ncl.    At 

7  p.m.      At  Camn>Ti  Sireet,  Hotel,  E.C.      Discussion  on  "  Scheme  for  tlie 

Encoviragement  of  the  Belter  Training  of  Lads  in  Engineering  Workshop.'^." 
Chief   Technical  Assistants'  Association.— Saturday,  Feliruary  2nd.     At 

3  p.m.      At  tfie  Tavistock  Hotel,  Covent  Garden.    Ordinary  meeting. 
Royal  Society  of  Arts. — Monday,  February  4th.    At  4.30p.m.    At  John  Street. 

Adelphi.     Cantor  Lecture,  " High  Temperature  Processes  and  Products," 

hv  Mr.  C.  R.  Darling.    (Lecture  III.l 

Tuesday,   February  5th.      At  4.30  p.m.    Paper  on  "  Th'-    Industrial 

Resources  of  South  Africa,"  by  Mr.  C.  du  P.  Chiappini,  Trades  Commissioner 

for  the  Union  of  South  Africa. 

Wednesday,  February  6th.    At  4.30  p.m.    Paper  on  "  The  Development 

of  the  Mineral  Resources  of  the  Empire,"  by  Prof,  W.  Frecheville. 
Roentgen  Society.— Tuesday,  February  6th.      At  8.15  p.m.    At  the  Royal 

Society  of  Arts,  John  Street, "Adelphi.  W.C.  2.    Papers  on  "  A  Simple  Means 

of  Obtaining  Static  Currents  from  an  Induction  Coil,"  by  Mr.  G.  B.  Batten, 

an.l  "  A  Mnhile  Snook  Apparatus,"  by  Mr.  E,  E.  Burnsi'de. 
Institution  of  Civil  Engineers.— Tuesday,  February  6th.    At  5.30  p.m.     A' 

(it.  (iiniKi' siiv.t,  S.W.     Paper  on  "  The  West  Quay  of  Madras  Harbour." 

by  the  H.ii.  Sir  1'.  J.  1-;.  Spring,  and  Mr.H.H.  G.  Mitchell. 
Institution    of    Electrical  Engineers.- Thursday,  February  7th.    At  6  p.m. 

Atilie  Iiistilmidn  (il  t^ivil  Engineers,  Gt.  George  Street,  S.'W,  1.      Ninth 

Keh  ill  Ltri  lire.  "  Keh  in  as  a  Teachei','-'  by  Prof,  M.Maclean. 

(Dublin  Local  Sectloo.)— Friday,  February  8th.      At  8  p.m.      At  the 

Royal  CulU'ue  of  Scieiu-o,  Upper  Merrion  Street,    Ordinary  meeting. 

(Students'  Sectioni.— Friday,  February  8th.     At  7  p.ni.     At  Faraway 

House,   Soutliainptoii  Kow,   'W.C.      Paper  on  "  Magnetos,"  by  Mr.  R.  W. 

Corkling. 
Midland   Electric   Power   Supply    Engineers'    Association.— Thursday, 

February  7th.      At  7.33  p.m.      At  the  White  Horse  Hotel,  Congrevi-  Street, 

Birmingham.    Annual  general  meeting, 
Greenock    Electrical    Society.— Thursday,  February  7th.     /Vt  T.')"  p.m.     At 

■li.  W.  St  Sluiut  Stitet.     I'nii.rnn  "  Armature  Winding,"  by  Mr.  W.  R.  Scott. 
Royal  Institution  of  Great  Britain.— Friday,  Febraary  eth.    At  5.3(1  p.m. 

Liecture  on   "  Scituce  and  Ethics,"  by  Prof.  E.  H.  Oriltiths,  F.U.S. 
North  of    England   Institute   of  Mining   and   Electrical   Engineers.— 

Saturday,   February  ath.     At  2  p.m.     At  Neville  Hall,  Xewcastle-ouTyne. 

Ordinary  meeting. 


NOTES. 

The  Red  Light !— The  Leeds  Nineteen  Club  has  adopted 
a  system  of  electric  lamjis  in  order  to  set  a  limit  to  the  duration  of 
speeches.  On  the  chairman's  table  are  three  electric  bulbs, 
coloured  white,  green  and  red.  A  time  limit  upon  speeches 
having  been  decided  ujian,  the  chairman,  with  a  stop-watch  on  the 
table  before  him,  puts  ou  the  white  light  when  a  speaker  liegiiis. 
When  the  limit  is  getting  near,  the  green  light  gives  warning,  aud 
the  end  of  the  time  is  quietly  indicated  to  garrulous  speakers  by 
the  red  light. 

Employment  in  the  Iron  and  Steel  Trades. — The  ^rinister 

of  Labour  has  aii|")iiitril  the  Iron  and  Steel  and  Kindred  Trades 
Central  Advisory  CciMuiiittet  (.Eiuployors)  to  advise  and  assist  the 
Ministry  of  Labour  on  questions  arising  in  the  administration  of 
the  Employment  Exchanges  which  affect  .employers  in  that 
industry. 
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The  Metric  System. — As  "  signs  of  the  times,''  we  note 

with  interest  the  contents  of  two  price  lists  for  terminal  and 
junction  boxes,  recently  issued  by  Messrs.  W.  T.  Henley's.  One  of 
these  is  printed  wholly  in  French  :  naturally,  therefore,  the 
dimensions  of  the  conductors  and  of  the  boxes  are  griven  in  milli- 
metres, the  weights  in  kilograms,  and  the  prices  in  francs,  thou^'h 
the  sizes  of  the  fixing-  bolts  remain  in  inch  measure.  But  the  other 
is  in  Ennjlish,  and  in  this  case  also  all  the  dimensions  of  the  boxes 
are  agrain  qhen   in  mill  i  met  res  mil  if.     Comment  is  unnecessary. 

Electric  Lamp  Stealing.— At  Southport,  last  week,  four 

boys  were  charjjed  with  stealinsr  22  electric  lamps  from  a  station 
on  the  L.  and  Y.  Railway.  The  lamps  were  valued  at  X.2  2s. 
It  was  stated  that  the  bulbs  had  been  taken  from  the  fittiufrs  ai 
the  station,  and  none  of  them  had  been  recovered.  To  jret  at  them 
the  boys  would  have  to  climb  eigrht  or  nine  feet.  Two  of  the  lads 
said  they  took  the  lamps  in  order  to  biurst  them  and  "  make  an 
explosion."  A  further  chargre  against  three  of  the  lads  was  of 
stealing  six  electric  lamps  from  the  Southport  band  enclosure. 
and  it  was  stated  that  SI  bulbs  had  been  missed  since  October. 
The  lads  were  ordered  to  pay  the  cost  of  the  lamps  and  their  parents 
were  bound  over. 

The  123  per  Cent.  Bonus. — According  to  the  Times  it 

is  officially  announced  that  a  large  number  of  cases  arising  out  of 
the  Ordei-s  under  which  a  bonus  to  munition  workers  has  been 
given  have  been  referred  b.v  the  Jlinistry  of  Labour  to  the  Com- 
mittee (m  Production  or  to  the  Special  Arbitration  Tribunal,  and 
decisions  have  been  given  in  the  five  following  cases  . — 

Platers  and  Riveters,  Yarrow  &  Co.,  Ltd. — Entitled  to  the  12]  ix?r 
cent,  bonus. 

Poilermakers,  Gun-Mounting  Department.  W.  Beardmore  4:  Co.. 
Ltd..  Dalmuir. — Xot  entitled  to  the  12i  per  cent,  bonus,  but  will 
receive  a  bonus  of  7i  p?r  cent,  on  earnings. 

Water  Testers.  W .  Beardmore  &  Co.,  Lt(J»,  Dalmuir,  —  Not 
entitled  to  the  12i  per  cent,  bonus,  but  will  receive  a  bonus  of 
7^  per  cent,  on  earnings. 

Engineers,  Moulders,  and  Electrical  Fitters. — Mond  Xickel  Co.. 
Ltd..  Clydach. — Entitled  to  receive  the  V2h  per  oent,  bonus. 

Engineers  and  Ironmoulders,  Baldwins,  Ltd,.  Panteg. — Entitled 
to  receive  the  12J  per  cent,  bonus. 

In  a  circular  forwarded  by  Mr.  H.  Faraday  Proctor  to  the 
members  of  the  I.Jt.E.A..  several  points  in  connection  with  the 
award  are  elucidated,  in  reply  to  queries  addressed  to  him.  The 
Bristol  Electrical  Committee  has  decided  to  give  the  121  per  cent. 
award  to  all  employes  of  the  department  (both  sexes)  who  are  in 
receipt  of  a  net  wage  or  salary  (exclusive  of  any  bonus)  not 
exceeding  £2.50  jjer  annum.  Officials  with  higher  s.ilaries  are  to 
be  dealt  with  according  to  any  recommendations  that  may  he  made 
by  the  Joint  Executive  of  the  I,M,E.A.  and  other  Associations, 
The  12j  per  cent,  addition  is  applied  to  the  net  wage  or  salary  and 
also  to  the  bonus  already  given. 

Subject  to  any  awards  or  arrangements  made  locally,  no  bonus 
except  the  125  per  cent,  is  compulsory.  It  is  not  obligatory  to 
raise  existing  bonuses  to  £1  per  week.  The  expression  "plain 
time  working  employe  "  does  not  include  men  paid  an  upstanding 
wage.  "  Technical  staff  "  does  not  include  general  clerical  staff, 
although  it  may  include  some  of  them.  The  12j  per  cent,  is  to  be 
reckoned  on  the  ordinary  pay.  jilus  overtime,  plus  war  Ixmus. 

Coal  Conservation  and  the  National  Electricity  Scheme. 

— The  opening  addre.ss  of  a  series  of  lectures  on  reconstruction 
problems,  to  be  delivered  in  Dewsbury.  was  given  by  Mr.  W.  B. 
Woodhouse.  chief  engineer  and  manager  of  the  Yorksnire  Electric 
Power  Co..  who  dealt  with  the  subject  of  "Coal  Conservation  and 
the  National  Electricity  Scheme."  Mr.  VVoodhouse  pointed  out 
the  necessity  of  increasing  the  productivity  of  labour,  thereby 
requiring  the  use  of  more  power,  but,  at  the  same  time,  not  reducing 
the  quantity  of  fuel  available  for  export. 

In  the  U.S,  the  production  of  coal  per  man  was  (ifiO  tons,  as 
against  251.1  tons  in  Great  Britain  ;  in  the  textile  clothing  trade, 
the  annual  value  of  the  production  per  person  employed  in  the  U.S. 
was  £484,  as  against  £158  here  ;  the  primary  cause  for  the  difference 
was  that  American  industry  used  approximately  three  times  as 
much  power  as  was  used  here  in  corresponding  trades.  The 
solution  of  the  problem  was  the  more  economical  use  of  fuel  and 
the  cheapening  of  power  supply,  the  one  being  a  consequence 
of  the  other.  Mr.  Woodhouse  went  on  to  refer  to  the  Coal  Con- 
servation Sub-Committee's  recommendations,  and  to  trace  the 
development  of  public  electricity  supply  in  this  countrvr  pointing 
out  the  difficulties  which  had  prevented  the  power  companies  from 
attaining  success. 

The  cost  of  producing  power  depended  on  the  size  of  the  generat- 
ing plant  and  the  regularity  of  its  use. 

The  capital  expenditure  on  a  station  of  100,000  KW,  would  be 
no  more  than  that  on  50  stations  of  1.000  KW.  each  :  therefore,  a 
clear  saving  of  half  the  cost  of  small  stations  could  be  effected,  and 
the  same  total  output  be  given. 

The  larger  station  should  not  use  more  than  Ij  lb,  of  coal  per 
unit,  while  in  small  stations  it  varied  from  three  to  six  times  as 
much. 

The  annual  output  of  the  Yorkshire  coalfield  was  some  40  million 
tons,  of  which  apjiroximately  12  million  tons  were  used  in  the 
West  Riding  for  power  purposes.  Existing  undertakings  were 
supplying  not  more  than  one-twentieth  of  the  power,  and  if  all 
the  power  were  produced  electrically,  a  saving  of  at  least  50  per 
cent,  could  be  made. 

If  the  Yorkshire  collieries  were  connected  on  the  power  supply 
systems,  the  saving  in  their  omi  coal  consumption  would  be  more 
than  enough  to  generate  all  the  power  required  by  the  Yorkshire 
textile  mills. 


There  were  27  independent  authorities  supplying  electricity  in 
the  West  Riding,  mostl.v  on  a  small  scale  from  unsuitable  sites. 

Large  power  stations  might  have  to  be  built  at  some  distance 
from  the  centre  of  the  area,  with  a  view  to  water  facilities,  but 
there  were  no  technical  difficulties  in  the  transmission  of  power. 

As  regards  the  handling  of  the  national  scheme,  small  company 
and  municipal  concerns  should  be  taken  over,  and,  with  goodwill 
on  both  sides,  there  should  not  be  any  real  obstacle  to  a  joint 
working  arrangement  between  the  large  power  companies  and  large 
municipalities. 

Personally,  he  felt  that  progress  would  be  most  rapid  if  the 
Reconstruction  Committee's  preference  for  company  management 
were  accepted  :  if,  however,  the  municipalities  desired  to  continue 
with  the  business,  some  means  of  association  between  them  and 
the  companies  would  be  necessary  by  which  they  would  share  in 
the  provision  of  capital  and  in  the  profit  resulting  from  the  work 
done. 

Glasgow  Tramcar  Accident. — At  an  inquiry  under  the 

r.atal  Accidents  (Scotland)  Act.  into  the  circumstances  attending 
the  deaths  of  three  men  who  lost  their  lives  in  the  accident  to  a 
Glasgow  T.C.  tramcar  recently,  the  jury  added  the  following 
rider  to  i  formal  verdict : — "  We  are  of  opinion  that  the  accident 
was  caused  by  the  tramcar  taking  the  curve  at  excessive  speed. 
and  through  the  brakes  not  being  applied  soon  enough.  Owing  to 
insufficient  li.ght  the  driver  failed  to  see  the  curve  in  time  to 
prevent  an  accident.  We  recommend  that  the  stopping-place  at 
this,  and  all  similar  curves,  be  placed  before  the  curve,  instead  of 
in  or  round  the  curve, " 

Fatality. — A  verdict  of  "  Accidental  death  "  was  returned 
at  Wi.o-an,  last  week,  on  Elias  Ashcroft  (30),  of  Appley  Bridge, 
employed  as  an  electrician  at  Jlessrs.  Thomas  Witter  4:  Co.'s  linoleum 
works.  Appley  Bridge,  who  died  as  the  result  of  falling  into  a 
vat  of  boiling  linseed  oil  at  the  works. 

Industrial   Reconstruction  Council. — The   Lord  Mayor 

will  preside  at  the  inaugural  meeting  of  the  Council  on  Friday, 
February  1,5th,  at  3  p.m.,  at  the  Guildhall,  London,  Dr,  Addison, 
Mr,  G.  H.  Roberts,  Lord  Bmnham.  Mr,  J,  H,  Whitley,  and  other 
speakers  representative  of  industrial  interests  will  deal  with  the 
practical  problems  of  industrial  reconstruction.  This  is  the  first 
of  a  series  of  important  meetings  which  the  Council  is  arranging 
with  the  object  of  focusing  public  opinion  upon  the  industrial 
problems  that  n-ill  arise  at  the  end  of  the  war.  Applications  for 
tickets  should  be  made  to  the  Secretary,  the  Industrial  Recon- 
struction Council,  8,  Bouverie  Street,  E,C,  4, 

Inland  Transport. — The  Times  understands  that  the 
question  of  the  control  of  aU  forms  of  inland  transport — except 
the  railways,  which  will  be  controlled,  as  heretofore,  by  the 
Railwa.v  Executive — is  engaging  the  immediate  attention  of  the 
Government,     Important  develpments  may  be  expected  shortly. 

Meters   on    a   Changed    Frequeney. — Replying  further 

to  "  Querv "  on  this  subject,  "T"  tl'rmston)  states  that  the 
figures  given  in  his  former  letter  were  the  actual  figures  obtained 
on  meters  calibrated  for  50  periods  and  tested  at  40  psriods  on 
inductive  and  non-inductive  loads.  As  the  loads  are  all  non- 
inductive,  and  in  view  of  the  small  errors  produced,  there  is  no 
need  for  "  Query  "  to  retest  his  meters.  The  figures  quoted  cover 
four  ovit  of  the  five  types  of  meters  which  are  in  use. 

An     Enlightened     Trade      Union.  —  Hull     Education 

Committee  draws  attention  to  a  somewhat  remarkable  development 
iu  connection  with  the  training  of  apprentices.  The  boiler 
makers  of  Messrs.  Earles'  Shijibuilding  Co.  met  together  and 
impressed  upon  the  apprentices  the  necessity  of  joining  technical 
classes,  and  undertook  to  advance  to  them  the  fees  and  cost  of 
books  and  materials,  to  be  repaid  by  instalments.  As  a  result  of 
this,  one  class  of  35  boiler  makers'  apprentices  was  entered  at 
Craven  Street,  This  is  an  almost  unique  case  in  engineering,  of  an 
organisation  of  workmen  distinctly  bringing  pressure  to  bear  on 
the  apprentices  in  this  way.  Further,  the  Boiler  JIakers'  .Society 
has  also  been  bringing  strong  pressure  to  bear  on  elder  apprentices, 
to  join  a  special  class  in  boiler  makers'  work  that  has  been  opened 
at  the  Technical  College. 

The  Electrification  of   Railways.— T)iscussing  a  jjaper 

by  Mr.  Kirkland.  which  was  read  before  the  South  African  Insti- 
tute of  Electrical  Engineers,  Mr."  F.  W.  Mills,  chief  electrical 
engineer  of  the  South  African  Railways,  stated  that  the  section 
best  adapted  for  electrification  was  that  between  Ladysmith  and 
Durban,  on  which  a  through  goods  train  could  not  take  more  than 
K50  tons.  If  they  increased  the  load  to  l.OOO  tons  and  don'oled  the 
speed  by  electrification,  which  could  easily  be  done,  the  duplication 
of  the  single  line  could  be  deferred.  Coal  ,was  cheap,  and  the  dis- 
placed steam  locomotives  could  be  used  at  once  on  some  other  part 
of  their  large  railwa.v  system.  An  exhibition  of  views  of  the 
Chicago.  Milwaukee,  and  St.  Paul  Railway  which  Mr.  Kirkland 
had  given  to  the  senior  railway  officers  and  others  had  been  of 
educational  service,  and  gave  them  clear  ideas  of  what  electrification 
meant,  and  would  be  the  means  of  securing  a  far  more  sympathetic 
treatment  of  the  subject  than  could  otherwise  have  been  obtained. 
A  representative  of  Messrs.  Merz  i:  Maclellan  was  investigating  the 
subject  for  the  Administration. 

Long-lived     Electric    Vehicles.— Five    electric    trucks 

purchased  in  1  syo  by  a  Xew  York  firm  of  silversmiths  are  in  use  to-day. 
The  cars  were  manufactured  by  the  Riker  Co.  :  other  one  and  two- 
ton  trucks  were  added  a  year  or  so  after  the  original  ones.  While 
these  are  probably  the  oldest  commercial  electrics  still  in  service,  says 
an  American  contemporary,  others  have  been  in  use  for  a  long 
time,  and  10-vear-old  installations  are  not  uncommon, 
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Engineer  Sentenced. — At  the  Old  Bailey,  on  Wednesday. 

Alfred  Horswill  Gibbinffs.  ajred  ")1,  an  engineer  who  had  beeu 
engaged  in  the  Machine  Tool  Department  of  the  Ministry  of 
Munitions  since  November,  1!)16,  was  sentenced  to  four  months' 
imprisonment  in  the  second  division  for  attempting  unlawfully  to 
communicate  information  obtained,  owing  to  his  official  position, 
to  a  correspondent  in  Switzerland.  It  appears  from  the  Press 
reports  that  prisoner,  who  was  in  receipt  of  .€400  a  year,  which 
was  advanced  to  it.'jOO,  complained  that  he  could  not  live  on  that 
salary,  and  that  he  proposed  to  form  a  syndicate  of  Swiss  manu- 
facturers to  trade  here  in  machine  tools.  Correspondence  was 
intercepted  by  the  Censor.  Defendant  said  that  at  the  time  he  did 
not  know  he  was  doing  wrong. 

The  Fery  Primary  Cell. — At  the  meeting  of  the  Societe 

Internationale  des  Electriciens  on  January  3rd,  M.  Ch.  Fery  gave 
further  particulars  regarding  his  cell,  which  has  been  adopted 
successfully  by  several  railway  companies.  He  showed  that  the 
depolarisation  of  the  cells  is  not  proportional  to  the  geometrical 
surface  of  the  carbcns,  but  to  theii-  active  surface,  which  may  be 
much  greater,  and  that  their  working  depends  on  their  purity  and 
that  of  the  sal-ammoniac  solution.  The  output  curve  of  these  cells 
at  constant  current  is  practically  the  same  as  the  discharge  curve  of 
an  accumulator  :  a  Fury  cell  gave  '.I.')  ampere-hours  per  gramme  of 
sal-ammoniac,  and  the  output  of  the  zinc  electrode  was  y.'j  per  cent., 
a  value  never  previously  attained.  The  cell  was  described  in  our 
issues  of  August  10th.  and  December  7th.  1917. 

An  Australian  Industrial  Agreement.— We  are  in  lebted  to 

Mr.  H.  R.  Hai-per.  city  electrical  engineer.  Melbourne,  for  particulars 
of  an  agreement  which  was  recently  entered  into  between  the  City 
Council  of  Melbourne  and  the  Federated  Engine  Drivers'  and  Fire- 
men's Association  of  Australasia.  A  Conference  had  beeu  called  by 
the  President  of  the  Commonwealth  Court  of  Conciliation  and 
Arbitration  between  the  parties,  in  June.  lltKl.  but  agreement  was 
not  attained,  and  the  questions  at  issue  were  referred  to  the  Court. 
But  in  the  meantime,  the  parties  conferred  in  March.  1!)17,  and 
agreed  to  settle  all  the  questions  in  dispute,  with  a  view  to  secur- 
ing industrial  peace.  It  was  resolved  that  the  terms  should  hold 
good  for  three  years,  no  matter  whether  the  conditions  of  life, 
cost  of  living,  or  other  factors  varied  or  not  during  that  period, 
and  that  if  either  of  the  parties,  or  any  member  of  the  Association. 
made  application  to  the  Court  or  any  Wages  Board  and  secured  an 
award  varying  the  code,  the  party  suffering  damage  by  such  award 
should  be  entitled  to  repayment  therefor  by  the  other  party. 

The  code  of  regulations  sets  forth  that  eight  hours  shall  con- 
stitute a  day's  work,  and  that  overtime  shidl  be  paid  for  at  the 
rate  of  time  and  a  half  on  week  days  and  double  time  on  Sundays, 
except  when  worked  by  arrangement  between  the  employes  or  for 
the  purpose  of  changing  shifts,  kc.  Six  consecutive  worldng  days' 
annual  leave  are  to  be  granted,  as  well  as  nine  consecutive  days  in 
lieu  of  the  public  holidays,  making  a  total  of  1 5  days  with  pay, 
after  12  months'  service. 

Sunday  duty  is  to  be  paid  for  at  time  and  a  half.  The  scale  of 
wages  is  to  be  as  follows  : —  s.     d, 

Engine  drivers  in  the  power  house      ...         (per  day)     13     (> 
Assistant  engine  drivers  (with  first-class  certificates)     12     t! 

Leading  firemen ...         ...         13     0 

Firemen    ...         ...         ...     11     (i 

Trimmers ...         ...         ...         ...         ...     10     (i 

Ashmen 10     o 

Conveyor  attendant       ...         ...     11     0 

Switchboard  attendant 13     0 

Sub-station  attendant    ...         ...         ...         ...         ...     12     G 

Dynamo  attendant  ...         ...         ...         ...  ...     10     6 

When  the  capacity  of  the  plant  under  load  does  not  exceed 
10,000  KW,,  at  least  one  diiver  and  one  attendant  shall  be  em- 
ployed, and  for  every  additional  ."),(I0U  KW.  an  additional  assistant. 
Where  mixed  duties  are  performed  in  any  one  day.  the  wages  are 
to  be  based  for  that  day  on  the  highest  scale  involved.  Men 
cleaning  boilers  or  economisers  are  to  receive  (id.  an  hour  extra. 
and  men  cleaning  straining  pits  or  crank  chambers  Is.  fid.  an  hour 
extra.  One  firemaTi  is  to  be  emplo.ved  for  every  six  boilers  under 
steam,  with  a  margin  of  one  boiler  per  man  :  not  exceeding  four 
boilers,  one  leading  and  one  ordinary  fireman  ;  ditto  six  boilers, 
-f  one  trimmer  ;  ditto  nine  boilers.  -I-  one  fireman  ;  ditto  14  boilers, 
-f  one  trimmer. 

This  agreement  was  signed  by  the  parties  on  September  l.Sth, 
1917.  and  was  certified  by  the  Court  on  October  18th,  1917.  It  will 
be  seen  that  it  constitutes  a  sincere  and  praiseworthy  attempt  to 
ensure  industrial  peace  for  at  least  three  years,  and  we  trust  that 
it  will  be  as  successful  as  it  deseives  to  be. 

The  Grouping  of  Cells  in  a  Battery. — The  publication 

of  a  letter  on  this  subject  in  our  last  issue,  under  the  lieading  of 
"  Prof.  Walkers  Battery  Rule,  "  has  called  forth  a  protest  from 
Prof.  Miles  Walker,  who  disclaims  the  invention  of  any  rule  in 
connection  with  batteries ;  we  regret,  therefore,  that  we  have 
been  the  means  of  unjustly  attributing  to  him  the  enunciation 
of  a  rule  which  is  alleged  to  be  inaccurate. 

From  a  perusal  of  the  correspondence  which  has  passed  between 
the  Principal  of  the  Manchester  School  of  Technology  and  Mr. 
W.  F.  Dunton.  we  gather  that  the  latter  initiated  the  discussion 
in  September  last,  in  pursuance  of  a  pet  idea  which  he  has  nursed  for 
many  years.  In  our  issue  of  November  !lth.  190ii.  page  74ii.  we  re- 
viewed his  book  on  the  "Grouping  'of  Electric  Cells,"  and  pointed 
out  that  the  subject  was  of  no  practical  importance  :  we  still 
hold  this  view,  and  approve  of  the  Manchester  decision  to  defer  the 
discussion  to  the  conclusion  of  the  war — or,  for  that  matter,  of  the 
century. 


Travelling  Tramcars   for   New  Municipal    Kitchens.— 

The  services  of  Mr.  (i.  W.  Holfurd,  the  general  manager  of  the 
Salford  Corporation  tramways,  have  been  requisitioned  on  behalf 
of  the  Jlinistry  of  Food.  The  Mayor  of  Salford  on  .Monday  received 
a  letter  from  Alderman  Spencer,  chairman  of  the  Halifax  Corpora- 
tion tramways  (who  commenced  his  duties  last  Monday  aa  director 
of  the  Central  Kitchens  Division),  asking  that  Mr.  Holford  should 
be  released  in  order  to  be  assistant  director  of  the  scheme,  a  part 
of  which  is  to  provide  travelling  kitchens  to  run  on  the  existing 
tramway  lines  in  difl'crent  areas,  and  thus  get  a  speedy  and  better 
distribution. 

The  request  will  be  considered  by  the  Salford  Tramway  Com- 
mittee at  an  early  date. 

Conditions  in  Mexico. — Owing  to  the  chaotic  conditions 

existing  in  the  mining  section  of  Mexico,  especially  in  the  States 
of  Guanajuato.  Jalisco,  Michoachan  and  San  Luis  Potosi,  American 
miners  are  fleeing  from  that  district  to  escape  Mexican  bandits 
operating  there.  The  large  hydro-electric  plant  of  the  Guanajuato 
Power  and  Light  Co.,  at  El  Duro,  Michoachan,  has  been  partly 
destroyed  and  is  out  of  commission,  and  much  transmission  cable 
has  been  carried  off.  resulting  in  the  shut-down  of  many  mills, 
smelters,  irrigation  plants,  industrial  establishments.  &c..  which 
were  dependent  upon  the  power  plant  for  service.  The  company  is 
composed  of  Americans,  with  stock  owned  by  men  of  Colorado 
Springs.  Colo.  It  will  take  several  mouths  to  repair  the  damage 
sufBcientl.v  to  resume  opei'ations.  —  Elerti  icul  Jieiieic.  U.S.A., 
December  22nd. 

Volunteer  Notes. — London   Army  Troops  Companies, 

VoLrxTEEE  E>;gixeers. — Headquarters,  Balderton  Street,  Oxford 
Street,  W.  1. 

Orders  for  tfie  week  ending  Febniary  9tli,  1918,  by  Lieut.-Colonel  C.  B.  Clay, 
V.D.,  Commanding. 

Oficer  for  llie  IFf^;-.— Second  Lieut.  E.  A.  Ullmann. 

^,•xl  fm-  Du  V  —Lieut.  C.  E.  Campbell. 

Monuay,  Pebrunry  4lh.— Recruits'  Drill,  6.30-8.30.  Signalling  Section, 
6.3U— 8.30. 

Tuesday,  February  5tli.— Lecture  on  "  Demolitions,"  at  6.30.  Physical  Drill 
and  Bayonet  Fighting,  7.30. 

Wednesday,  February  6th.— No.  1  Company,  Entrenching,  &c.,  6.30—8.30. 
Recruits'  Drill,  6.30. 

Thursday,  February  7th. — No.  2  Company,  Entrenching,  &c.,  6—8.  Recruits' 
Drill,  6.30—8.80.    Signalling  Section,  6,30—8.30.    Ambulance  Section,  6.3O-«.30. 

Friday,  February  8th. — Musketry,  5.30—8. 

Saturday,  February  9th.— Knotting,  ic.,  for  the  whole  corps,  2,45—1.45. 
Musketry,  2.45—4,45. 

All  drills  will  take  place  at  Headquarters,  unlessothervvise  stated. 

(By  orderi  Maclkod  YEAHSLEi,  Cam.  and  Adiutant. 

Warwickshire  Volunteer  Engineers.— We  have  received  a 
neat  folder  issued  by  this  Corps  (H.Q.  at  Drill  Hall;  Thorp  Street, 
Birmingham),  giving  in  convenient  form  the  Morse  alphabet  official 
prefixes,  code  time,  and  the  special  signals  in  use  in  the  Service, 

Electric   Time    Signals.— A  new  type  of   time  signal 

has  recently  been  installed  at  the  Hector  Observatory,  Wellington, 
\.Z.  Three  electric  lamps  are  mounted  in  a  vertical  row  on  the 
observatory  flagstaff,  «  ft.  apart — the  lowest  green,  the  middle  red, 
and  the  highest  white.  The  lights  are  switched  on  l.'^  minutes, 
10  minutes,  and  ",  minutes  respectivel.v  before  the  hour  of  the 
signal,  at  which  hour  they  are  all  extinguished  simultaneously. 
The  signals  are  given  at  20  hours.  21  hours,  and  22  hours  Green- 
wich mean  time. — L'lecfriral  Tralcs  .Tovrnal. 

Customers  and  Population. -The  Society  for  Elcctiical 
Development,  of  New  York,  has  recently  issued  a  compilation 
showing  the  proportion  of  residence  customers  served  to  population 
served  by  the  various  central  stations  in  the  L^.S. A.  during  1917.  The 
Society  considers  that  there  is  a  great  demand  for  an  accurate, 
complete  electrical  census — not  guess  work— and  it  is  one  of  the 
purposes  of  the  Society  to  get  this  information  for  the  use  of  its 
members.  It  is  considered  that  such  information  will  be  valuable 
to  manufacturers  and  contractors  .as  an  indication  of  possible 
development  work. 

Portsmouth    Dockyard    School.— At  the   recent  annual 

priz^  distribution,  presided  over  by  the  .\dmiral  Superintendent, 
supported  by  the  staff  and  other  dock-yard  oflicers,  the  hia  Inrister 
presented  his  annual  report.  A  year  of  steady  progress  and  iuter- 
school  successes  has  been  made  noteworthy  by  the  following  special 
achievements  of  the  Fourth-Year  Students  ; — G.  Bryant.  A.  G. 
Stickly.  and  H.  T.  Johnson  appointed  to  cadetships  in  Xaval  Con- 
struction ;  Mr.  Scott,  first  place  in  competition  for  Army  Cadet- 
ships  to  Woolwich.  &c.  ;  R.  Baillie.  awarded  Whitworth  Scholarship  ; 
nine  other  Fourth-Y'ear  Students  awarded  Whitworth  Exhibitions. 
There  are  now  over  400  apprentices  under  instruction  at  the  school, 
and  among  other  organisations  the  apprentices  have  a  flourishing 
Cadet  Corps,  which  has  the  reputation  of  lieing  "the  best  Cadet 
Corps  in  Hampshire.  " 

Remuneration    of    Professional   Men    in   Australia. — 

The  Australian  Chemical  Einiiiieer  inul  Mhtiiiij  Ilerii-iv  states  that 
the  Queensland  Industrial  Arbitration  Court  has  given  judgment 
in  a  case  in  which  the  employes  of  the  Railway  Department 
petitioned  for  a  wnges  award.  The  powers  of  the  Court  have  been 
limited  by  regulation  to  the  fixing  of  salaries  where  the  rate  does 
not  exceed  £300  per  annum.  The  following  instances  will  .serve 
to  illustrate  the  scale  of  the  new  award  : — Power-house  engineer. 
4;2!tO;  assistant  jiower-house  engineer.  £21)0:  assistant  surveyors 
and  assistant  construction  engineers  (.exclusive  of  allowance). 
£275:  first-grade  draughtsmen.  £2.')0  ;  draughtsmen.  21  years  of 
age.  £lfiO.  An  important  clause  in  the  award  provides  that  any 
assistant  engineer  or  any  person  having  the  degree  of  Bachelor  of 
Engineering  or  the  diploma  of  engineering  issued  by  the  L'niversity 
of  Queensland  shall  be  paid  a  salary  of  not  less  than  £210  per  annum, 
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Fuel  Economy  in  Germany. — Tin'   Lwenty-lil'Ui  gunui-al 

meetiu>;'  of  the  (leriiian  Union  of  Electricity  Supply  Undertakinfjs 
was  recently  held  in  Berlin,  when  among-  the  papers  read  was  one 
hy  Horr  Kreyssing-  on  "  Improved  Gasification  of  Coal  and 
By-product  Recovery,  and  its .  Importance  for  Electricity  Supply 
tTudertakinffs." 

Northampton  Polytechnic  Institute. — On  January  l!)th 

the  annual  prize  distribution  took  place  at  the  Institute,  and  the 
Principal,  Di-.  U.  M.  Walrasley,  in  his  report  grave  afi  account  of 
the  activities  of  the  staff  and  students  during  the  session  1!)16-17, 
which  have  been  largely  directed  into  channels  of  national  im- 
portance. During  the  preceding  session  only  a  first-year  course 
had  been  held  in  the  Engineering  Day  College,  but  at  the  beginning 
of  the  new  session  it  was  found  possible  to  carry  on  with  both 
first  and  second  year  work. 

The  Technical  Optics  Department  was  not  able  to  do  this,  even 
young  students  being  called  away  for  commercial  work,  but  the 
Department  was  kept  very  bxisy,  training  women  in  grinding  lenses 
and  prisms,  throughout  the  year,  with  highly  successful  results. 

In  some  of  the  evening  classes  the  number  of  enrolments  had 
begun  to  increase  again,  but  the  demand  for  trained  signallers 
depleted  the  telegraph  and  telephone  classes.  In  the  current 
session  the  total  enrolments  have  actually  increased  in  number. 
The  influence  of  the  war  in  taking  away  the  senior  students  is 
reflected  in  the  number  of  hours  worked  per  head,  which  was  48  as 
compared  with  70ti  in  peace  time. 

The  training  of  disabled  soldiers  and  sailors  has  continued,  and 
up  to  the  end  of  July,  1917,  eleven  complete  courses  for  training 
men  as  sub-station  attendants  had  been  given  :  the  whole  of  the 
men  trained  were  placed  out.  The  records  show  that  53  members 
of  the  staff,  .512  members  and  students,  and  802  students  have 
joined  the  Colours,  and  there  are  104  V.A.D.'s  serving  in  military 
hospitals.  The  Roll  of  Honour  contains  the  names  of  .SO  men  who 
have  given  their  lives  and  172  who  have  been  wounded.  A  con- 
siderable amount  of  experimental  work  has  been  done  for  the 
Government  in  the  Institute. 

City  and  Guilds  of  London  Institute. — The  report  of  the 

work  of  the  Department  of  Technology  for  1916-17  states  that  the 
calling-up  of  lads  on  attaining  the  age  of  l.s  years  had  a  serious 
effect  on  the  attendances  at  classes  and  on  the  number  of  candi- 
dates for  examinations,  and  the  high  wages  paid  to  youths 
further  interfered  with  their  attendances.  While  the  numbers 
enrolled  showed  decreases  in  most  subjects,  in  mechanical  and 
electrical  engineering  they  were  well  maintained,  and  in  several 
chemical  subjects  and  in  iron  and  steel  manufacture  increases  were 
recorded. 

In  Electrical  Installation  Work  the  examinations  were  held  for 
the  first  time  on  the  revised  syllabus  :  it  is  remarked  that  the 
practical  tests  indicated  that  the  tools  which  well-equipped  schools 
should  have  possessed  for  working  in  electric  light  tubing  were 
often  wanting,  and,  on  the  whole,  the  practical  work  was  unsatis- 
factory. The  need  for  adequate  equipment  of  the  electrical  work- 
shop, as  well  as  the  electrical  laboratory,  is  impressed  on  the 
education  authorities. 

This  subject  was  taught  at  38  centres  (a  decrease  of  1 0)  ;  there 
were  704  students  in  attendance,  and  121  candidates,  of  whom  67 
passed.  In  Electrical  Engineering,  taught  at  101  centres  (a 
decrease  of  7),  there  were  3, .529  students  and  1,064  candidates,  of 
whom  603  passed  (against  367  in  1916). 

Institution  and  Lecture  Notes. — Allen  West  Engineering 

Society. — At  the  fortnightly  meeting  of  the  above  Society  in 
Brighton,  on  January  22nd,  a  lecture  was  given  on  "  Auxiliary 
Machinery  of  Rolling  Mills."  by  Mr.  James  Calderwood.  of  Messrs. 
Wellman  Seaver  Rolling  Mills,  Ltd.  The  lecturer  dealt  with  the 
design  and  construction  of  such  auxiliaries  as  screwdown  gear, 
manipulators,  live  roll,  &c.,  aud  traced  the  course  of  an  ingot, 
through  the  blooming  rolls  and  finishing  rolls  to  tlie  hot  saws. 
The  objects  of  this  Society  are  primarily  the  instruction  of  the 
staff  and  foremen  of  Messrs.  Allen  West  i^c  Co..  Ltd.,  but  in  view  of 
the  general  interest  of  such  a  lecture,  a  number  of  Messrs.  Allen 
West's  customers  and  friends  residing  within  easy  reach  of  Brighton, 
were  invited.  This  experiment  proved  very  successful,  and 
appreciation  was  expressed  by  the  visitors. 

Other  papers  already  read  this  session  before  the  Society  are  : — 
"Theory  of  Motor  Starting,"  by  Mr.  R.  P.  Bossom  ;  ''  Motor  Starters 
and  Drum  Controllers."  by  Mr.  A.  Harrison  ;  "  Lifting  Magnets,"  by 
Mr.  F.  N.  Pickett  ;  "  Liquid  Controllers,''  by  Mr.  H.  Brooke  :  and 
'■  Contactor  Equipments,"  by  Mr.  L.  Wise. 

Papers  by  jirominent  engineers  are  to  be  read  before  the  Society 
on  such  subjects  as  Steel  Works  Charging  Machines,  Overhead 
Cranes  and  Printing  Machines,  and  Messrs.  Allen  West  will  be 
pleased  to  send  invitations  to  any  of  their  friends  if  they  will  write 
the  Hon.  Secretary  of  the  Society.  Mr.  F.  N.  Pickett,  at  Brighton. 

Association  of  Engineering  and  Shipbuilding  Draughtsmen.— A 
meeting  of  the  members  of  the  Merseyside  Branch  of  the  Association 
was  held  on  Ssiturday  last,  at  the  Angel  Hotel,  Liverpool.  Mr.  J.  D. 
Murray,  president  of  the  branch,  occupied  the  chair,  and  gave  an 
interesting  account  of  the  Delegates' Conference  recently  held  in 
Manchester.  Mr.  D.  Spencer,  vice-president,  referred  to  the  gratify- 
ing increase  in  the  membership,  and  the  excellent  work  done  by  the 
Merseyside  Branch. 

A  short  address  was  given  by  Mr.  J.  E.  Jolley,  secretary  of   the 

Manchester  Branch,  who  spoke  of  the  niagniflcent  progress  made  by 

the  Association  in  its  eft'orts  to  atlvance  the  interests  of  the  profession. 

He  pleaded  for  a  level-headed,  but  vigorous  policy,  and  pointed  out 

the  success  of  the  Association  depended  entirely  upon  each 


man  doing  his  utmost  for  the  cause  at  every  available  opportunity. 
An  excellent  musical  programme  was  given  under  the  direction  of 
Mr.  Percy  Dalziel.  It  was  announced  that  a  series  of  lectures  would 
be  given  during  the  remaining  winter  mouths,  under  the  auspices 
of  the  Merseyside  Branch,  aud  the  first  would  be  by  Mr.  G.  G.  Dobie, 
B.Sc,  at  the  Ranelagh  Hntel.  Birkenhead,  on  the  Slst  inst. 

Manchester  Association  of  Engineers.— Last  Saturday,  Mr. 
L.  Rothera.  B.Sc,  read  a  paper  on  "  Rolling  Mills  and  the  Electric 
Drive." 

The  Strikes  in  Germany. — In  connection  with  tlic  reported 

strikes  in  Germany,  a  '  Wireless  Press"  dispatch,  dated  Amsterdam. 
January  29th,  says:— "The  AUgemeine  Elektricitiit  Gesellschaft 
in  Berlin  has  closed  its  doors." 

A  Renter  dispatch  says  :— "The  big  strike  has  not  materialised. 
In  a  few  factories  only  a  section  of  the  workmen  did  not  come  to 
work,  but  a  complete  stoppage  of  work  does  not  appear  to  have 
occurred  anywhere.  Amongst  the  works  where  a  partial  stoppage 
is  reported  are  those  of  the  Ludwig  Loewe.  the  A. E.G.  (General 
Electric  Co.),  the  Borsig.  and  the  Daimler. " 

The  Till/ex  correspondent  at  Amsterdam,  in  a  dispatch  dated 
January  30th,  says  : — "  The  great  majority  of  the  workers  are 
working  at  the  Berlin  works  of  the  A. E.G.  At  the  Herungsdorf  ( .') 
and  Johannisthal  works  the  situation  is  more  threatening,  as  the 
majority  of  the  workers  there  have 'downed  tools,'  About  .^,000 
workers  have  struck  at  the  Daimler  works  and  the  factories  of  the 
firms  of  Beck  &  Co.  and  Fritz  Werner  at  Lichter'elde." 

A  Central  News  correspondent  at  Amsterdam  says  : — ''  Amongst 
the  latest  accessions  to  the  ranks  of  the  strikers  are  13,000  workers 
at  the  factories  of  the  A. E.G.  iit  Hennigfdorf  (,.')  Cone  report  says 
Honnigsdorf)  and  Johannisthal,  5, .500  at  the  Schwartzkopf  works, 
7,000  at  the  Borsig  works,  9,000  at  the  Auer  works.  9,500  at  the 
Goertz  factories,  and  4,000  at  the  Westphalian  mines." 

Appointments  Vacant. — Mains   foreman   for  the  Bursrh 

of  Wishaw  electricity  works  :  two  assistant  overhead  linesmen  for 
the  Rochdale  Corponition  tramways;  shift  engineer  (.58s.  3d.) 
for  the  Stockton-on-Tees  Corporation  Electricity  Works  :  shift 
engineer  (63s.)  for  the  Eccles  Borough  Electricity  Department ; 
head  of  the  Electrical  Engineering  Department  of  the  Lough- 
borough Technical  Institute  (£300).  See  our  advertisement  pages 
to-day. 

Inquiry. —  The    makers    of   "  Pulleystone "    are    asked 

for. 


OUR    PERSONAL    COLUMN. 

The  Editors  inrite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  j>rofession  and  industry, 
also  electric  trainwaij  and  railivay  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central   Station 

Supply  Cciiiiiiiittr.' 
FOHUEST  \\;i^  ;i|ilM 
the  electru    MipplN 


Officials. — hi  a-  meeting  of  the  Electric 
111  the  Birniiiijihaip  Corporation,  Mr.  Fr.ank 
intcd  chief  assistant  electrical  engineer  in 
department.  There  was  9.5  applicants  for 
the  pi).st.  Ml'.  Forrest  has  held  the  position  of  sub-stations 
engineer  in  the  City  of  Birmingham  electric  supply  depart- 
ment fi>r  the  past  1"2  years. 

The  Dover  Electricity  Committee  has  recommended  that  the 
salary  of  the  electrical  engineer,  Mr.  L..Woodm.\n,  be  in- 
crea,sed  from  i'4'i5  to  i'5(X)  a  year. 

Barnsley  T.C.  has  increased  the  salaries  of  Messi'S.  A.  C. 
DENiNis  and  K.  Bees-on,  shift  engineers  at  the  electricity 
\\'orks,  from  ±"2  10s.  to  £3  per  week,  this  to  include  war 
bonus. 

The  Ilford  TT.D.C.  Staff  Administration  Committee  recom- 
mends that  the  salary  of  Mr.  A.  H.  Shaw,  the  electrical 
engineer  and  manager,  be  increased  from  £.500  to  £(300,  by 
two  annual  increments  of  £50. 

Walthamstow  I'.D.C.  Light  Railways  Committee  has  re- 
comiiieii'led  that  Mr.  T.  Evans,  of  Walthamstow,  be  appointed 
to  the  position  of  traffic  superintendent  at  £150  per  annum, 
without  war  bonus,  with  a  maximum  of  £'200  per  annum. 

General. — A  social  and  musical  evening  wa.s  held  on  Janu- 
ary '24th  at  the  Douglas  Hotel,  Manchester,  by  the  staff  of 
the  British  Westinghouse  Co.'s  supply  department.  During 
the  evening  Mr.  Ellam,  assistant  manager  of  the  depart- 
ment, announced  that  the  main  purix>.se  of  the  gathering  was 
to  show  their  appreciation  of  Mr.  Gibson,  their  manager,  who 
had  so  ably  organised  and  develoix-d  the  supply  business  that 
it  was  now  recognised  as  one  of  the  mast  prosperous  depart- 
ments of  the  company,  and  after  bemg  their  chief  for  11 
years,  they  thought  it  high  time  that  they  .should  show  their 
appieciiition  in  some  tangible  form.  Mr.  EUam,  tracing  the 
inception  of  the  dcp.-ii'tnient  up  to  its  present  satisfactory 
position,  pointed  out  that  this  success  was  mainly  due  to  the 
able  way  in  which  Mr.  Gibson  had  managed  the  affairs  of 
the  department,  and  referred  to  the  cordial  relationship  which 
had  always  existed  between  Mr.  Gibson  and  his  staff.  On 
behalf  of  the  staff.,  he  asked  Mr.  Gibson  to  accept  a  silver  tea 
and  coffee  service  suitably  inscribed,  and  hoped  he  would 
long  be  spared  to  continue  as  their  chief.  In  reply,  Mr. 
Ciibson  said  that  the  success  referred  to  was,  in  his  opinion, 
due  to  the  co-operation  of  the  staff  themselves.  The  spirit  of 
hearty  co-operation  had  enabled  them  to  clear  away  the  diffi- 
culties that  had  arisen  since  the  war,  with  the  result  that 
1917  had  been  a  record  year  for  the  department. 


Vol,  82.    Xo.  2.097,  Febbcary  1, 191S.]      TMb     Ji,iji^L  iKiC  AJL,     itJl,VlJiU 


The  wedding  took  place  at  Blackpool,  last  week,  of  Mr. 
G.  A.  JoRD.\N,  manager  of  the  British  Electric  Detonator  Co., 
St.  Helens,  and  Miss  Florence  Gertrude  Whitehead,  of  North 
Shore.  ,      „. 

We  have  received  from  Miss  S.  Chance  a  copy  of  a  3b-page 
pamphlet,  giving  personal  and  touching  reminiscences  of  her 
father,  the  late  Mr.  A.  M.  Ch.^nce,  of  Birmingham,  to  whose 
death  we  referred  several  months  ago.  The  references  to  his 
humane  and  religious  devotion  to  the  interests  of  his  em- 
ployes and  his  general  contribution  to  the  public  good  are 
uf  more  than  ordinary  interest  just  now,  when  it  is  tw  de-sir- 
al)lo  to  bring  master  and  man  closer  together.  Copies  of  the 
1  iiiiphlet  are  obtainable  by  ix)st  (7d.)  fiom  Mi.<sr,-^.  Curnii-h 
ijios..  New  Street.  Birmingham,  or  from  Mi-^s  Chance,  at 
11.  Victoria  Park,  Weston-super-Mare. 

Sir  Henry  Xormax,  M.P..  has  been  appointed  to  be  an 
additional  member  of  the  Air  Council. 

Major  H.  W.  Devey,  of  the  MetropoUtan  Railway  electrical 
stalV,  is  at  present  employed  as  second-in-charge  of  large 
military  work  in  this  countrj-.  This  officer  was  called  up  on 
August  4th,  1914,  and  served  at  Suvla  Bay  untO  the  evacua- 
tion, when  he  was  mentioned  in  dispatches.  He  afterwards 
served  on  the  Western  Frontier  of  Egypt,  where  he  acted  as 
Commanding  Royal  Engineers  at  Solloun. 

Mr.  L.  Fr.wxe  Boyes,  for  some  time  chief  outside  repre- 
■sentative  for  Scotland  for  the  General  Electric  Co.,  Ltd.,  and 
well  known  in  Clyde  shipbuilding  circles,  subsequently  repre- 
senting the  British  General  Electric  Co.,  Ltd.,  of  Australasia 
in  Adelaide,  South  .\ustraha,  is  now  Investigator  and  Assistant 
to  Advisers,  Priority  Permits  Branch,  New  Zealand  Muni- 
tions Department,  Wellington. 

Mr.  W.  A.  Scott,  -J. P.,  F.C.A..  has  accepted  a  seat  on 
the  board  of  the  Ascot  District  Gas  &  Electricity  Co..  to  fill 
a  vacancy  occasioned  by  the  resignation  of  Dr.  H.  .J.  Strong, 
J. P.,  of  Worthing.  Mr.  Scott  has  been  secretary  of  the  com- 
pany since  1898.  Mr.  H.  T.  Manwaring  has  been  appointed 
his  successor  in  the  secretarjship. 

Roll  of  Honour, — Major  H.  Rich.^rdsox.  general  manager 
of  the  Dunilee  Cor^joration  electricity  supply  department,  has 
been  awarded  the  Military  Cross.  ]\Ia]or  Richartlson  has  been 
on  active  .'iervice  in  France  since  June,  1915.  and.  besides 
receiving  the  above  decoration,  has  been  twice  mentioned  in 
dispatches.  He  went  out  to  France  originally  as  Officer  Com- 
manding the  Local  Company  of  the  Royal  Engineers,  but 
was  promoted  in  September  of  last  year  to  a  much  more 
responsible  position  there. 

Two  employes  of  Stafford  Corporation  gas  and  electricity 
department,  Corjwral  J.  Holmes,  R.E..  and  Private  W. 
Rowley,  R.A.M.C.,  have  ilisttnguished  themselves  by  brave 
conduct  on  the  battlefield.  The  former  has  been  awarded 
the  Military  Medal,  and  the  latter  recommended  for  it.  At 
a  concert,  attended  by  the  Mayor  and  Corporation,  a  gold 
watch  from  the  Committee,  and  a  gold  chain  subscribed  by 
employes,  were  handed  to  Holmes.  It  was  stated  that  to 
every  employe  of  the  department  who  went  on  active  service, 
a   wristlet  watch  would  be  presented. 

Lance-Sergeant  R.  G.  C.astos.  Loyal  North  Lanes.,  killed 
in  action,  was  employed  by  Messrs.  Dick,  KeiT  &  Co.,  Ltd., 
Preston. 

Sergeant  .\.  Rich.\kds,  Manchester  Regiment,  killed  in 
action,  was  formerly  employed  by  Messrs.  Charles  Macintosh 
and  Co..  Ltd..  Manchester. 

■  Trooper  R.  E.  B.arnes,  Hou.sehold  Battahon  (Life  Guards), 
who  was  electrician  at  St.  George's  Theatre,  Canterbury,  has 
been  killed  in  action. 

Sergeant. C.  Atkixso.v,  R.E.,  who  ha.s  died  in  German  East 
.\frica  from  mahriii  fever,  was  a  wireless  operator.  He  was 
on  the  telegraphic  staff  of  the  Midland  Railway  Co..  at  Derbv. 

.iVrmourer  L.  J.  F.  Bennett.  R.N..  of  Frome.  who  has  died 
in  hospital  at  Plymouth  from  pneumonia,  was  an  electrical 
engineer. 

Corporal  V.  Vu>ler,  R.E.,  formerly  on  the  staff  of  the 
Hastings  Tramway  Co..  has  been  awarded  the  Mihtary  Medal 
for  gallant  work  in  Italy. 
.  Second-Lieutenant  C.  W.  Caswell.  Middlesex  Regiment. 
wTio  has  been  aviarded  the  Military  Cross  for  good  work  in 
France,  was  with  Messrs.  Barnett  &  Sons,  electricians,  of 
Kettering. 

The  death  in  action  is  repoi-ted  of  Private  G.  W.  Wrioht. 
Northumberland  Fusiliers,  aged  19,  who  was  emploved  at 
RIackb\irti    electric  ity  works. 

Second-Lieutenant  J.  W.  Dtjr.DALR.  Labour  Corps,  who  has 
died  of  wounds,  was  for  a  period  of  t«o  or  thre<^,  vears  the 
uianager  of  the  Oldham  Corporation  tramways.  He  was 
^:az<>tted  to  tb>  labour  Corps  .soivie  months  ago. 

Many  of  our  readers  will  de-sire  to  join  with  us  iii  expre.<;s- 
ing  .syiiii)athy  with  Mr.  and  Mrs.  .T.  Snow  Huddleston,  of 
Btackheath.  on  thj  death  of  their  eldest  son.  Probt.  Flight 
Officer  r..  G.  Huddlestox.  R.X..  who  was  killed  on  .Taniian- 
±.'nd.  ayed  l.SJ  years,  whilst  flying  in  Lincolnshire. 

Obituary.— Sir  .J.  Wolfe  Barry.— The  following  tribute  to 
the  late  Sir  .T.  Wolfe  Barrv  reaches  us  just  as  we  are  going 
to  pres,s  :  — 

"Due.  no  doubt,  to  extra  pressure,  the  obituarv  notice  of 
the  late  Sir  John  Wolfe-Barrv  in  last  Thursdav's  dnilv  news- 
papers was  clnfely  limited  to  a  sketch  of  his  wide-endiracing 
professional  careei-.  T  ask,  however,  to  be  allowed  to  pav 
a   humble  tnbut©  to  hi8  remarkable  personal  charactenstics. 


Sir  John  always  struck  me  as  a  peculiarly  good  example  of 
the  finest  type  of  EngUshman.  His  charm  of  manner  and 
speech  were,  in  themselves,  a  considerable  source  of  attrac- 
tion. There  were  two  matters  more  especially  which  it  was 
my  privilege  to  periodically  discuss  with  him.  In  one  we 
were  in  full  agreement;  in  the  other,  we  took  a  somewhat 
different  view — perhaps  unavoidably ;  but  our  discussions  wore 
always  equally  pleasant  under  either  conditions,  due  largely 
to  his  ready  forbearance  with' the  outlook  df  others  (even  his 
inferiors)  and  his  natural  breadth  of  mind.  Sir  John  Wolfe- 
Barry  was,  indeed,  "  great '  in  every  .sense;  he  was  one  whom 
we  are  never  likely  to  forget — partly  on  account  of  the  lasting 
niiture  of  his  work,  but  als<j  owing  to  his  endearing  charac- 
teristics. 

"  CHAiiu:s  Bmuar. 

"  The  AthenKum,  January  •2Slh." 

Sir.  A.  M.  Rexdel. — We  regret  to  record  the  death  of  Sir 
.\lexander  Meadows  Rendel,  the  celebrated  consulting  engi- 
neer, which  occuiTed  in  Londori  last  week  at  the  age  of 
88  years. 

Will.— The  late  Sir  W.  H.  Lixdley  loft  .i'l.S.O.-^. 


NEW     COMPANIES     REGISTERED. 


C.  C.  Wakefield  &  Co.,  Ltd.  (149,435).— Private  com- 
pany. Registered  January  23rd.  Capital.  fi5».U00  in  £1  shares.  To  take 
over  the  business  of  oil  refiners,  manufacturers  ol  and  dealers  in  lubricating 
oils  and  appliances,  &c.,  carried  on  by  Sir  Chas.  C.  Wakefield,  Ban.,  at  3(W2. 
Cheapside,  E.C..  and  elsewhere,  as  C.  C.  Wakefield  &  Co.;  also  to  carry 
on  the  business  of  e.\porters  and  importers  of  lubricants,  chemicals,  oils,  and 
grease,  shipowners,  shipping  agents,  shippers,  &c.  The  subscribers  (each 
with  one.  share)  are  :— Sir  Chas.  C.  Wakefield,  W  akefield  House,  Cheapside. 
E.C.,  manufacturer;  W.  R.  Graham.  Wakefield  House.  Cheapside,  E.G.. 
mivnager;  I.  Browne.  Wafctfield  House,  Cheapside,  E.C..  secretary.  Sir 
Chas.  C.  Wakefield  is  permanent  governing  director,  subject  to  holding  half 
the  issued  share  capital.  Qualification  of  ordinary  directors,  £1.000  shares. 
Solicitors:   Bristows,  Cooke  it    Carpmael.    1.   Copthall    Buildings.   E.C. 

Pebeo   Accumulators,  Ltd.    (149,429). — Private  companv. 

Registered  January  22nd.  Capital.  £1,000  in  Is.  shares.  Electrical  engi- 
neers, manufacturers  uf  and  dealers  in  electrical  apparatus,  &c.  The  sub- 
scribers (each  with  one  share)  are : — .\.  J.  .\dams,  Dennett  Villa,  25,  Canter- 
bury Road,  Crovdon.  retired;  E.  F.  .Ablett.  I-Cinlvre.  Balgores  Lane.  Squirrels 
Heath,  Essex,  .A..M.l.Mech.E. ;  B.  de  Quincey,  21,  Cannon  Street.  E.C,  soli- 
citor. The  first  directors  are  to  be  appointed  by  the  subscribers.  Registered 
office  :  11.    Oueen  Victoria   Street,    E.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Brilliant  Arc  Lamp  &  Engineering  Co.,  Ltd. — Charge  on 

.proceeds  of  munitions  contract,  dated  January  11th,  1918,  to  secure  all 
monevs  due  pr  to  become  due  from  the  company  to  L.ondon  &  South-Western 
Bank'. 

Leon   Cornells,   Ltd. — Assignment  of  £1,182  book  debts, 

d.-ited  January  15th,  1918.  to  secure  £1.237  to  the  Robert  Banking  Co.,  Ltd.. 
26.5.  Strand.  W.C.  (.Note  :  The  Robert  Banking  Co.,  Ltd.,  are  directors  of 
this  compan>s) 

Siemens   Bros.   &   Co.,-  Ltd. — Trust  deed  dated    Januarv 

l.'.th.  1918.  to  secure  £1,330.000  dtbenture  stock,  charged  on  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital,  as 
a  second  floating  security  (subject  to  £150.1X10  4  per  cent,  debenture  stock 
secured   bv  deed  of  1900).'  Trustees:   C.   C.   .Macrae  and  C.    B.   Crisp. 


CITY  NOTES. 


The  Melbourne 

Electric  Supply 

Co.,  Ltd. 


Mr.  J.  B.  Br.aithw.aite  presided  at  the 
annual  meeting  on  Monday.  He  said  that 
their  local  director  in  Melbourne,  the 
Hon.  Agar  Wynne,  was  recently  elected 
a  mgmber  of  the  Legislative  Council  of 
Victoria,  and  was  now  a  Cabinet  Minister.  The  year  had 
been  an  exceptionally  difficult  one.  paitly  oning  to  the  coal 
.strike  in  Australia,  partly  owing  to  the  Daylight  Saving  Act 
which  was  passed  but  which  was  subseiiuently  refx^aled,  and 
partly  owing  to  the  increa.-^ing  difSculty  of  obtaining  and 
shipping  plant  and  materials  and  the  ever-rising  cost  of  the 
.same.  The  Cititl-KW.  .set  which  he  mentioned  last  year  as 
having  beeu  delayed  was  now  completed.  A  portion  of  it 
had  already  been  shipjjed  to  .\ustralia  and  the  remainder 
would  probably  be  dispatched  some  time  next  month.  When 
that  reached  Melbomne,  where  Mr.  Clements,  the  general 
manager,  had  made  all  arrangements  for  receiving  it,  thoy 
would  feel  comparatively  comfortable  as  to  the  amount  of 
plant  they  had  ;ivailable.  In  spite  of  the  strikes  and  other 
difficulties,  Mr.  Clements  in  his  report  gave  a  fairly  encourag- 
ing view  of  the  general  prospect  of  things  in  .\ustr;ilia.  .\ 
matter  which  the  directors  had  had  under  consideration  dur- 
ing the  year  was  that  of  the  double  payment  of  income  tax. 
He  and  Mr.  Lane,  the  secretary,  had  both  been  serving  on  a 
ifiinraittee  which  had  been  formed  to  deal  with  the  grievance. 
They  had  held  .several  meetings  and  obtained  various  inter- 
views with  the  Government,  and  as  a  result  the  Imperial 
War  Conference  had  passed  resolutions  which  ousht  to  go  a 
long  way  towanls  remeilying  the  injustice  of  which  they  com- 
plained. With  regard  to  the  balance  sheet,  the  directors  had 
thought  it  pnident  in  view  of  the  increa^ini:  ditiyrulties  of 
raising  capital  here  to  finance  the  company  for  two  or  three 
vears  ahead  They  took  the  matter  up  e-arly  in  1917.  and  thev 
placed  in  the  Tnited  States  li  million  five-vear  6  per  cent. 
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general  mortgage  convertible  gold  bonds  redeemable  in  1922. 
They  realised  ±'-2.56,850  at  a  cost  of  i'18,4o5.  the  difference  be- 
tween par  and  the  price  actually  netted  for  them.    They  con- 
sidered that   that   capital   would  enable   them   to  caiTy  on  to 
the  year  1920,  so  that  made  their  minds  quite  easy  in  regard 
to  the  possession  of  the  capital  required  for  the  development 
of  their  ever-increasing  business.    Thoy  now  had  ±'180,000  of 
capital  in  hand  ready  to  meet  capital  expenditure  during  the 
next   two  or  three"  years.    The  miles  of  streets  supplied  and 
the  new  consumers  connected   were  increasing  satisfactorily. 
Last  year  he   pointed   out  that   the  tendency  was   for  their 
existing  mains  t<j  "thicken  out,"  that  was  to  say,  they  were 
obtaining   an    additional    number   of   eon.sumers  on    existing 
mains,   which   naturally  avoided  the   expense   of   laying   new 
lines,   and  rendered  the  capit.il  already   expended  more  pro- 
ductive.    They   now    had   a  total   of  600   miles  of  streets  in 
v.liicli    Iheir  mains  were  available,    only    'S6   of  which  were 
added  last  year,  .showing  an   18  per  cent,  reduction   on   the 
numl)er  added  in  lOlC.    That  meant  that  they  were  gradually 
reducing  the   new   mains  that  they   had   to   put   in  year  by 
year    to   meet    the    increasing    demand    upon    their  suppUes. 
Mr.   Clements  lioped   the   present    year    would    show    a  still 
fm-ther  reduction.     No  less  than  61.5  per  cent,   of  the  total 
capital  expenditure  in  connection  with  the  Melbourne  under- 
taking   was    outside    the    power    house — a    most     gratifying 
featuie,  and  a  proportion  which  was  almost  exactly  reversed 
in  the  case  of  British  undertakings.    The  maximum  demand 
on  the  power-house  hatl^  increased  from   9,000   KW.    to  10,500 
KW.     The  consumers  at    the   end   of  the   year  totalled    over 
3'2,000.   which   was  a  remarkably   fine  figure.     There  was  no 
London  company   that    could  show    the   same    figures.     The 
County  of  London  Electric  Supply  Co.  had  the  largest  number 
of    consumers   of    any   of    the    London  companies,    and   they 
did   not  quite  reach   that  figure.     The  number  of  consumers 
added  during  the  year,  in  spite  of  war  conditions,  was  4,429. 
a  really"  remarkable  result,  and  very  little  below  that  which 
they  had    attained    in    the    two   or  three    years  immediately 
preceding   the  war.     There  had    been   an  increase  of  20  per 
cent,  over  that  of  the  previous  year  in  connections  for  power 
purposes.    .The  number  of  H.P.  in  motors  connected  was  3,612. 
The  average  size  of  the  motors  now  connected  to  their  mains 
was  7.3   H.P. ;  at  one   time   the  figure  was  only  3  H.P.     For 
private  lighting  they  now  had  17,297   kw.  connected,   show- 
ing an  increase  during  the  year  of  12   per  cent.     They  sold 
for   private   lighting   5,952,459   units,    an   increase   of   14  per 
cent.     For  public  lighting   they   had  added  277  kw.,  an  in- 
crease of  8  per  cent.,   and   they   had   sold   610.125  units,   an 
increase  of  14  per  cent.     For  power  supply  they  had  23,718 
KW.   connected,   an   increase   of  17   per  cent.,   and  they  sold 
19,571.480  units,  an  increase  of  18  ]H'r  cent.    Other  apparatus 
showed  an  increa.'se  of  21  per  cent,  in  kw.  connected,  and  36 
per  cent,  in  the  units  sold,  and  bulk   supply  showed  an   in- 
crea.se   of  84   iier  cent,   in   connections  and  36  i>er  cent,   in- 
crease in   the  sales.     In   every  case  the   increase  in  the   per- 
centJige  of  units  sold  had  exceeded  the  proportion  of  increase 
in  the  Kw.  connected,  .showing  that  tho.=e  who  were  respon- 
sible for  the  technical  policy  of  the  company  were  investing 
the  capital  wisely  and  well.     Taknig.  their  output   altogether 
they  had  now   got  51,309  kw.   connected,   an   increase  of   16 
per  cent.,    and   last    year  they    sold    28.395,000  units,   an   in- 
crease of  19  per  cent,  for  the  year.     That,  he  thought,  they 
might   consider   a   very    .satisfactory    state   of    affair.s.     TlKL-i 
figures   would  appear  to  .show    that   they   were    doing    their 
duty  to  the  population  which  they  .served,  and  it  might  well 
U:'   s'lpnoj-ed   that    they    would   he    left    alone,   but   it    would 
seem    that   the  way   in    which    the   company   had  been  deve- 
I'lped,   anil  the  liberi'lity  with   which   they  had   treated   their 
consumers   of   all    cla.sses,     was   incrensinely    attracting    the 
cupidity  of   the   State  and    Municipil    authorities.     It  would 
111'   within   their  recollection  that  when    in    1899  thev  sold   to 
the  Melbourne  City  Corporatiim  tlii^  pl^ni  <it  their  then  busi- 
ne.-s— their    mains   and    undertaking   within    the    citv    boun- 
daries—the   con-sideratiori     offered     tlieiii     was    the    statuton- 
power  to    .supply    electric    light  and   rKiwcr   in   the    principal 
suburbs  of  Melbourne  for  a  iieriod  of  25  years  without  com- 
petition froTn  the  municipal  authoiities.     They  were  thus  set 
fhp  task  of  building  up  what  was  practically  "a  new  bu.siness 
over  an  area  <if  approximately  74  square  miles.     To  that  task 
they   at  once  bent   their  energies,   but    during   the  first    few 
years  the  shareholders,  both  preference  and  ordinarv.  had  to 
{•o   without   dividends,   and   it  was  not   until  19W)  that  their 
cross  profit  exceeded  f  10,(KX),  and  it  was  not  until  1911  that 
(hey   were  able  to  reco^nmend   the   first  modest   dividend   to 
the  ordinary   shareholders  of  2i  per  cent.     Since  that   time. 
I)V  judicious  capital  expenditure  and  a  liberal  policv  towards 
their  consumers,  they  had  made   steadv  and  continuous  pro- 
iT'-ess.  untd,  on  August  31st,  1917,  thev  had  expended  on  the 
Melboui-ne  undertaking  alone   close  on  i£l,200.000,  and    were 
giving  a  supply  in  598  miles  of  streets  to  34,142  eon.sumers. 
Their  concession  had  eight  more  years  to  nm.  and  they  would 
suppose  that,   after  their  long  wait   for  any  return  on  their 
investment,    the   shareholders  would    be  allowed  to  reap  the 
reward  of  thHr  ente'-prise  and  courace  undisturbed.     Fnfor- 
tunately.    however,   that   wa.s   not   the  ca.se,  and    during  the 
last   two    or    three   vears   e.snfc-iallv    thev   had   had    to    meet 
Hnyerful  attacks.     First,  a  Bill,  called  the  Greater  Melbourn.' 
Bill,  was  brouuht  forward,  which  if  passed  ^oiM  have  handed 
their    undertakine    over    to    a    municipal    authoiitv    at    six 
months    notice.     That  Bill  was  defeated,   but  in  thp  follow- 
ing year  was  revived  under  a  .slightlv  different  form,  but  it 


again  failed  to  become  law.  During  the  year  under  review 
a  General  Tramways  Bill  was  introduced,  which  sought  to 
confer  upon  a  Tramways  Trust  to  be  created  the  power  of 
compulsory  purchase  ol  their  Melbomnc  undertaking  upon 
only  six  months'  notice  beuig  given,  and  upon  terms  of  com- 
pensation which,  in  the  opinion  of  the  directors,  were  en- 
tirely inadequate.  That  Bill,  if  carried,  would,  in  the  opinion 
of  the  board,  have  constituted  what  amounted  to  a  breach  of 
the  contract  into  which  they  had  entered  with  the  Govern- 
ment in  1899.  It  would  al.so  have  presented  the  absurd  spectacle 
nl  the  entire  electric  supply  in  the  suburbs  uf  Melbourne  being 
under  the  control  of  a  tramway  authority,  while  the  supply 
inside  the  city  proper  would  have  remained  under  the  conti'ol 
1  I  a  .)ody  created  puuly  fjr  electric  supply.  Fortunat^'ly.  thit 
•  Bill  met  with  little  or  no  supixjrt,  and  was  withdrawn  by  the 
Government.  He  mentioned  those  mattere  because  some  hun- 
dreds of  their  shareholders  were  domiciled  in  Victoria,  where 
they  had  an  opportunity  of  exerting  the  influence  they  pos- 
sessed to  prevent  the  serious  injustice  proposed  to  be  done  to 
them.  As  mentioned  in  his  si^eech  last  year,  they  were,  and 
always  had  been,  ready  to  consider  taking  a  supply  in 'bulk 
either  from  the  Victorian  Railway's  power  house  now  in 
course  of  constnictiou,  or  from  any  power  house  that  might 
he  erected  for  the  purpose'  of  developing  the  large  depo.sits 
of  brown  coal  which  existed  in  the  vicinity  of  Melbourne,  but 
they  did  claim  that,  having  entered  into  a  solemn  statutory 
contract  in  1899,  which  they  on  their  part  had  done  their 
utmost  to  loyally  cany  out,  the  Government  on  its  side 
should  adhere  to  its  part  of  the  contract,  and  not  attempt  to 
interfere  with  or  cut  short  their  already  limited  connection. 
As  a  representative  of  British  capitalists,  he  could  only  say 
that  if  the  Australian  State  Governments  continued  to  attack 
private  entei-prises  which  were  operating  under  powers  which 
those  Governments  bad  themselves  conferred,  they  would 
render  it  impossible  for  them  to  raise  capital  for  fur- 
ther developments  in  .Australia.  The  recent  action  of  the 
Queensland  Government  in  the  matter  of  the  Brisbane  Elec- 
tric Ihamways  Co.  was  another  case  in  point,  and  one  which, 
even  if  defeated,  would  leave  a  very  nasty  taste  behind  it, 
and  would  not  soon  be  forgotten.  They  had  hitherto  sup- 
po.sed  that  in  a  British  Colony,  at  any  rate,  a  Government's 
word  was  as  good  as  its  bond,  and  on  the  strength  of  that 
belief  the  bulk  of  the  capital  needed  for  the  development  of 
.Australia  had  been  subscribed;  but  let  that  co,nfidence  once 
be  shaken,  and  it  would  not  be  soon  or  easily  restored. 

Mr.  BuNJAMix  Brookm.vx  seconded  the  motion,  which  was 
carried  unanimously. 

Following  the  rivelection  of  the  directors  and  auditors,  a 
vote  of  thanks  was  pa,ssed  to  the  local  board  and  the  manag- 
ing director  in  Melbourne,  and  the  staff  and  employes. 

Mr.    J.    B.    Br.^ithwaite,    presiding   on 
.Vdelaide  Tuesday   jt   the  annual  meeting,  said  that 

Electric  Supply  the  continuance  of  war  conditions  had  re- 
Co.,  Ltd.  suited  in  increased  difiiculty  in  obtaining 
and  shipping  plant  and  materials  and  in  a 
rising  cost  of  the  same.  They  had  also  had  the  Daylight 
Saving  .Act  to  contend  with,  an  Act  which  the  manager  esti- 
mated cost  them  in  revenue  £2,300.  The  .\ct  had  since  been 
repealed.  There  had  been  an  unusual  number  of  industrial 
troubles  in  South  Australia,  although  he  was  happy  to  say 
thut  they  had  never  had  a  strike  or  a  dispute  of  any  kind 
with  their  own  employes.  .Amongst  other  things,  there  was 
the  big  coal  strike,  which  for  some  time  held  up  supplies  of 
coal,  and  at  one  time  the  position  was  so  acute  that  the 
Government  instructed  them  to  disconnect  certain  of  their 
power  consumer.s  in  order  to  reduce  the  consumption  of  ctial. 
and  that  had  naturally  affected  their  revenue  to  some  extent. 
Ill  spite  of  all  those  facts,  the  year's  operations  could  fairly 
be  con.sidere(l  as  not  iinsatisfact<uy,  the  gross  profit  having 
lieeii  increased  by  £8,(18;3.  equal  to  9.5  per  cent.  Of  the  in- 
crease in  expenses,  ±'5,961  was  due  to  generating  costs, 
almost  entirely  increased  cost  of  coal.  The  result  luu.st  be 
regarded  as  very  creditable  ti.)  the  local  board  and  stall  in 
South  .-^u.stralia.  They  had  a  general  resene  fund  untoiiche'l 
of  i'li'J.Ol'O;  they  had  a  premium/  account  of  ±''25.425,  whicb 
could  at  any  time  be  applied  to  depreciation  if  the  need 
a>n<5p:  and  they  had  their  dividend  equalisation  account  of 
£25,000  still  untouched,  a  portion  of  which  was  invested  out 
.side  the  business.  That  fund  was  built  up  some  year.s  agi 
for  the  purpo.se  of  tiding  them  over  any  difficult  year  tha: 
might  arise,  and  one  would  not  have  been  surprised  if  durint, 
the  war  they  had  been  obUged  to  have  recourse  to  thai 
account  to  maintain  the  dividend ;  but  they  could  congratu- 
late themselves  that  they  had  been  able  to  pull  through  with- 
out touching  that  money.  The  general  opinion  in  South  .Aus- 
tralia was  that  after  the  war  very  great  industrial  develop- 
ments were  Ukely  to  take  place  in  the  Port  Adelaide  dis 
trict.  which  was  about  nine  miles  from  Adelaide.  They  had 
been  seriously  considering  the  whole  jxisitii^n  for  some  time 
past,  and  they  were  quite  prepared  when  the  projjer  time 
<iiine  to  put  down  a  power  station  at  Pnrt  Adelaide,  and 
probably  transfer  their  main  generating  station  there,  where 
they  would  have  an  ample  supply  of  water  for  condensing. 
Whenever  that  time  came  it  was  possible  that  during  the 
jii'iiod  when  the  Port  .■\delaide  •-tatioa  wa.-^  being  elected 
there  would  be  a  time  during  which  the  capital  so  eiuploved 
would  not  have  commenced  to  earn  revenue,  and  the  divi- 
dend equalisation  account  would  come  in  very  handy  in 
such  a  ca.se.  In  rej^ard  to  the  current  financial  year,  they 
received   a  cable    a   few  days   ago   from   the  local   chairman 
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giving  them  the  results  of  the  first  four  months'  working — 
that  was  to  the  end  of  December.  The  revenue  for  that 
period  had  amounted  to  £50,150,  as  against  ±'44,475  last  year, 
an  improvement  of  about  £5,500,  while  the  expenditure  for 
the  same  period  had  been  i"24,850,  compared  with  i'22,805, 
with  the  result  that  the  profit- for  the  four  mouths  stood  at 
i2-5,30u,  as  against  £'21,t370  for  the  corresponding  period 
last  year.  A  Koyal  Commission  which  had  inquired  into  the 
question,  had  rei>orted  unanimously  against  the  municipalisa- 
tion  of  either  the  South  .Australian  Gas  Co.  or  the  Adelaide 
Electric  Supply  Co.,  so  they  might  indulge  the  hope  that 
they  would  be  left  free  to  continue  the  developments  of  their 
undertaking.  Having  referred  to  the  prospective  settlement 
after  the  wai'  of  the  vexed  question  of  the  payment  of  double 
income-tax,  the  chairman,  in  conclusion,  said  that  the  capital 
expenditure  during  the  cuiTent  year  was  not  likely  to  be 
heavy,  but  in  order  to  meet  it  the  local  board  suggested  that, 
as  they  could  not  get  leave  to  make  an  issue  of  capital, 
they  would  endeavour  t-o  obtain  the  sanction  of  the  Common- 
wealth authorities  to  the  issue  of  debenture  stock  on  the 
local  market,  and  inquiries  were  being  made  in  that  direction. 
Mr.  R.  Percy  Sellon  seconded  the  motion,  and  the  report 
was  adopted. 

M.  AZ.4RU,  who  presided  at  the  recent 
Compagnie  annual  meeting,  in  Paris,  of  the  Compag- 
Generale  nie  Generale  d'Electricite,  replied  at 
d'Electricite.  length  to  questions  put  privately  as  to  why 
the  company  only  maintained  profits  on 
the  level  of  those  realised  prior  to  the  war,  whereas  the  manu- 
facturing work  carried  out  since  the  beginning  of  the  war 
had  been  very  considerable,  and  should  have  been  accom- 
panied, it  was  contended,  by  an  exceptional  increase  in  the 
profits.  Quoting  from  the  statutes,  the  chairman  stated  that 
the  company  was  fonned  primarily  for  the  supply  of  light 
and  ix»wer,  and  that  the  subsidiaiy  companies  cflipstituted 
for  this  purpose  represented  the  strength  and  prosperity  of 
the  parent  company  imtil  1914.  Owing,  however,  to  the  rise 
in  the  cost  of  raw  materials,  particularly  coal,  combined  with 
the  contract  limitations  on  the  sale  prices  of  energy,  the 
profits  of  the  subsidiarj'  companies  in  a  few  months  were 
convert-ed  into  losses,  one  having  had  a  loss  in  1915-16  of 
£7-2.(X)0,  a  second  £34.000  in  1916-17,  and  a  third  £33,000  in 
1916-17.  By  developing  the  manufacturing  works,  however, 
the  parent  company  had  been  able  not  only  to  meet  the  deficit 
arising  from  the  supply  stations,  but  also  to  increase  the 
profits  to  a  level  slightly  greater  than  that  attained  in  peace 
time.  The  only  sacrifice  imposed  upon  the  shareholders  had 
been  to  reduce  the  dividend  by  one-half  in  two  consecutive 
years,  or,  rather,  to  pass  the  dividend  for  one  year.  The 
company  had  lieen  able  to  raise  the  dividend  to  10  per  cent., 
which  was  the  same  as  in  the  last  year  of  peace.  The  com- 
pany was  not  a  war  creation,  but  essentially  one  of  peace, 
and  the  speaker  ridiculed  the  idea  of  the  so-called  fabulous 
profits  which  were  attributed  to  many  war  undertakings,  ex- 
cepting those  having  a  practical  monopoly  or  possessing 
manufacturing  .secrete  and  patents.  In  the  case  of  the  Com- 
pagnie  Generale,  the  average  net  profits  in  1916-17  did  not 
reach  5  per  cent,  of  the  value  of  the  tuiuover,  and  although 
the  dividend  was  10  per  cent,  on  the  nominal  value  of  the 
shares,  it  only  amounted  to  7  per  cent,  on  the  average  price 
paid  for  the  70.000  ordinary  shaies.  The  accounts  approved, 
by  the  meeting  show  that  the  net  profits  in  1916-17  were 
£162,000,  as  compared  with  £139,000  in  the  previous  year, 
exclusive  of  the  balance  brought  forward,  and  the  dividend  is 
10  i>er  cent,  on  £1,000,000,  and  5  per  cent,  on  new  capital  of 
£400,000.  

East  London  Railway  Co. — The  report  states  that  the 
pas,=engers  carri('<l  last  year  numbered  9,172,734,  against 
9,363.822,  exclusive  of  season-ticket  holders.  There  has  been 
a  large  proportionate  increase  in  the  issue  of  season  tickets. 
At  the  average  rate  of  1.27d.  for  each  passenger  the  traffic 
from  this  source  alone  should  now  jield  approximately  £51,700 
per  annum,  without  taking  into  account  the  increase  of  50 
per  cent,  on  some  of  the  fares.  In  accordance  with  the  under- 
taking given  at  the  last  annual  meeting,  the  chaiiman  placed 
himself  in  communication  with  the  Treasury  to  endeavour 
to  obtain  .some  mitigation  of  the  effect  of  the  rules  imposed 
by  the  Goveniment  uix)n  railways  under  their  control  in 
respect  of  capital  exi^enditure  which  had  not  fructified  prior 
to  the  end  of  1913  as  applying  to  the  case  of  the  electrification 
of  the  railway.  Protracted  correspondence  resulted  in  the  re- 
fusal of  the  Treasury  to  accede  to  this  request.  The  net 
re.sult  of  this  ruling  is  that,  though  the  general  public  have 
enormously  benefited  by  the  expenditure  in  electrifying  the 
line,  the  shareholders  are  penalised  to  the  extent  of  upwards 
of  £3.00t>  iwr  annum,  and  will  continue  to  be  penalised  in 
resi>ect  of  the  interest  on  electrification  capital  until  the  end 
of  the  period  of  Government  control. 

Metropolitan  Railway  Co.— Dividend  upon  llie  ordinary 
stock  for  the  pa.st  half-year  at  the  rate  of  1  per  cent,  per 
annum,  making  1  per  cent,  for  the  year,  rarrving  forward 
£]fi.0O0.  after  placing  £20.000  to  the  general  renewals  fund. 
-  Dividend  on  the  surplus  land.s  etock  at  the  rate  of  2J  per 
^.Tr.A^P^'"  /"I"""!'  carrv-ine  forward  £2,500.  after  placing 
£3.000  to  the  reserve  account. 

Greenwood  &  Batlev.  Ltd.— Interim,  7^  per  cent,  free  of 
tax,  on  the  ordinary  shares. 


The  British  Trade  Corporation. — The  first  report  of  liJs 
Corporation  shows  that  during  the  brief  period  of  its 
oiJerations  a  small  profit  was  realised.  At  December 
31st  last,  the  amount  of  capital  issued  was  £2,000,000. 
Since  the  issue  of  the  prospectus  in  June  last  the 
management  has  been  prfncipally  engaged  in  making  the 
necessary  ai-rangements  for  r^ie.sentation  in  foreigil  coun- 
tries and  other  business  details.  It  has,  however,  already 
been  able  to  render  some  assi-stance  in  connection  with  over- 
seas trade.  Evidence  given  before  various  Parliamentary 
Committees  ix)inted  to  the  desirability  of  making  arrange- 
ments for  the  insmance  of  comnjercial  credits,  and  the  cor- 
poration has  in  hand  a  scheme  for  giving  effect  to  this  object. 
.\n  information  bureau  has  been  established.  Gross  profits 
amounted  to  £17,614,  of  which  cun-ent  expenses,  including 
salaries,  rent,  rates,  office  and  other  charges  ab.sorbed  £7,943. 
leaving  a  net  profit,  before  providing  for  income-tax,  of 
£9,67L 

Stock  Exchange  Notice. — The  Committee  lias  ordered  the 
following  to  be  quoted  in  the  Oflicial  iiist  :— 

Xewcastle-on-Tyne  Electric  Supply  Co..  Ltd.— ;371,881  addi- 
tional 5  per  cent,  preference  shares  of  £1  each,  fully  paid 
(Nos.   912,333  to  1,284.213). 

Montreal  Light,  Heat  &  Power  Co. — Dividend,  2  per 
cent,  on  the  paid-up  capital  stcx-k  for  the  quaiier. 

Westminster  Electric  Supply  Corporation,  Ltd. — Divi- 
dend at  the  rate  of  9  per  cent,  tor  the  vear  ended  December 
31st. 

City  of  Buenos  Aires  Tramways  Co.  (1904),  Ltd. — Bal- 
ance dividend,  Is.  3d.  per  share,  making  5  per  cent,  for  1917, 
less  tax. 


STOCKS     AND     SHARES 

TUESD.Ai    E\L\L\G. 

The  principal  market  in  the  Stock  Exchange  showing  any 
noticeable  duhiess  is  that  for  gilt-edged  issues,  where  prices 
sag  under  the  influence  of  a  crumbling  in  the  price  of  the 
5  per  cent.  War  Loan,  due,  of  course,  to  the  big  subscrip- 
tions obtained  by  the  victorious  Tanks  in  the  provinces.  Most 
of  the  general  busine.<s  centres  around  industrials,  and  since 
we  last  wrote,  further  attention  has  been  drawn  to  the 
shares  of  the  electrical  manufacturing  companies  to  the  accom- 
paniment of  a  revival  of  rumours  expecting  what  may  be 
likely  to  happen  in  regard  to  this  group.  The  Brisbane  Elec- 
tric Tramways  matter  is  once  more  the  hub  of  vigorous  dis- 
cussion, and  the  assistance  of  the  Stock  Exchange  Committee 
has  been  invoked  to  add  force  to  the  protest  lodged  against 
what  are  regarded  as  confiscatorj'  pi-opo.sals  on  the  part  of 
the  Queensland  Government  in  connection  with  the  terms 
upon  which  the  company  is  to  be  taken  over. 

Well-known  fimis  laid  the  whole  position  before  a  sub- 
committ-ee  of  the  Stock  Exchange,  and  the  latter  undertook 
to  bring  it  to  the  attention  of  the  full  Committee  at  an  early 
date.  The  protestors  would  like  to  .see  the  authorities  in 
Queensland  plainly  infonned  that,  if  the  Brisbane  Electric 
Tramways  tenns  are  changed  on  the  lines  proposed  by  the 
Queensland  Government,  any  further  issue  made  by  the 
Colony,  either  of  Government  stock  or  otherwise,  would  re- 
ceive anything  but  a  welcome  reception  from  the  London 
market.     There  the  matter  rests  for  the  moment. 

Reference  was  made  some  time  ago  to  the  surprise  felt  in 
1-ondon  in  regard  to  the  placing  by  the  Metropolitan  Electric 
Supply  Co.  of  a  substantial  line  of  stock  in  the  provinces, 
without  its  being  offered  in  the  first  place  to  certain  houses 
in  the  Metropohs.  Whatever  grievance  was  felt  arose  from 
the  fact  that  the  Metropolitan  Electric  is  a  London  concera, 
and  that  in  the  pa.st  it  has  received  support,  willingly  ac- 
corded, from  supporters  in  London.  The  aggrieved  parties 
considered  themselves  badly  treated  when  the  company 
placed  its  latest  stock  with  a  group  in  the  provinces,  and 
there  niay  be  an  echo  of  this  feeling  lurking  in  this  week's 
legislation  of  the  Stock  Exchange  Committee,  which  forbids 
a  member  of  the  London  Stock  Exchange  to  grant  commission 
concessions  to  provincial  brokers  if  the  latter  are  shareholders 
in  a  concern  called  the  B.S.T.,  Ltd..  so  long  as  this  carries 
on  business  within  the  Ltindon  postal  area.  The  B.  S.  T.. 
Ltd..  is,  according  to  the  latest-filed  particulars  at  Somerset 
House,  an  undertaking  comprised  almost  exclusively  of  stock- 
brokers in  various  provincial  centres,  and,  although  it  does 
not  deal  actually  in  stocks  and  shares,  the  London  Stock  Ex- 
change Committee  regard  the  principle  of  its  foundation  as 
sufficiently  competitive  to  make  them  pass  the  resolution  we 
have  summarised. 

Manufacturing  .shares  make  a  good  .showing,  with  a  shai-p 
rise  in  Edison  Swan  as  the  outstanding  feature.  The  £5 
shares  are  7s.  6d.  up  at  50s..  and  the  £1  shares  have  risen 
to  30s.  3d.,  while  British  Westinghou.se  Preference  at  2  13/16 
are  3/16  higher.  Cromptons  have  improved  to  17r.  British 
Insulated  Ordinary  at  3}  stand  J  higher.  Of  the  I'jible  shares, 
f'allenders  and  it.  mI'Vs  are  .is.  and  lOs.  up  both  at  I'l  anil 
17  respectively 

Not  very  long  ago  a  line  of  shares  m  Siemens  Brotherf 
and  Co..  Ltd..  passed  into  the  hnnds  of  the  Public 
Trustee  at  a  price  round  about  £3  per  share.  We 
believe  that  some  technical  difficulty  exists  in  the  way 
of    dealing    in   the    shares,    but    news   reaches    us    from    the 
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North  that  buyers  are  willing  to  pay  70s.  and  over,  and 
tliat  a  lew  shares  have  changed  hands  on  this  basis.  The 
nominal  value  of  the  shares  is  £5  fully-paid. 

Teleyrapli  issues  are  firm,  with  .small  improvements  in 
Aiit;l(i-.\mer-ic;ni  Telegraph  Preferred  and  Deferred,  Eastern 
Extensions  and  a  bigger  rise  in  West  India  and  Panama 
pharos.  The  last-named  are  5s.  up  to  33s.  9d.  In  answer  to 
imiuiries  in  the  market  as  to  what  had  brought  about  thi.'^ 
^hal■p  recovery,  the  foolish  reply  was  "  only  buying."  Chile 
Teli'phones  have  improved  to  7J,  and  United  Eiver  Plates  to  7. 
Marconis  are  a  better  market,  with  Americans  up  to  24s.  9d. 
on  hopes  of  a  good  report  which  should  be  out  in  a  couple  of 
montlis'  time. 

In  the  Home  Railway  market,  Metropolitans  went  back  to 
%ii.  notwithstanding  the  dividend,  or  perhaps  because  of  it, 
liecau.se.  as  we  pointed  out  before,  the  Ordinary  stock  looks 
over-priced  from  the  yield  aspect  as  compared  with  the 
Surplus  Lands  stock,  which  pays  substantially  more.  Under- 
ground Incomes  are  i  down  at  81^.  An  important  scheme  is 
]iroposed  for  construction  of  a  deep-water  wharf  at  Canvey, 
and  the  railway  syst<>i^  in  connection  with  it  is  estimated  at 
(i-i  miles  in  length,  to  be  worked  by  electric  power  from  a 
generating  station  to  be  erected  at  Canvey  Island.  The  share 
and  loan  capital  of  the  company  is  to  be  ^1,333,333,  and  the 
time  stated  within  which  to  complete  the  proposed  works  is 
five  years  from  the  passing  of  the  Act.    . 

The  Rubber  market  remains  dull  and  heavy,  although  the 
shrinkage  in  the  price  of  the  raw  material  has  been  some- 
what checked.  Base  metal  shares  are  steady,  and  prices  in 
the  Chemical  group  after  their  recent  bout  of  strength  have 
subsided  to  a  slight  extent. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Bomb  BLEoxBiom  OoMPAinas.  <- 

DiTidend  Price 

,      »    -s  .Jan.  09,    Rise  or  Jail     Yield 

1916,  1916,  1918.  this  week.       p.o. 

Brompton  Ordinary       ....      10  9  6J  —  jEfi  18    6 

Ctiaring  Cro3S  Ordinary           . .        6  B  4  —  6    6    0 

do.       do.         do,     4i  Fret,.       4)  4^  8^  —  tt  IS    4 

Chelsea       4  8  SJ  +  J  5    4    4 

City  of  London 8  8  ISj  —  6    0    9 

do.       do.   6  per  cent.  Prel.       6  6  .104  —  B  18    6 

County  of  London           ....        1  7  llj  +4  6    5  10 

do.         6  per  cent.  Prel.       6  6  10|  —  5  18    6 

Kensington  Ordinary     ....        7  6  5|  —  B  11    7 

London  Electric 8  Nil  1  —  Nil 

do.        do,  6  per  oent.  Prel,       6  4  8}  —  6    6    8 

Metropolitan         8  8  8t  —  4  12    4 

do.            4*  per  cent.  Prel,       4i  4)  Bj  —  6  13    4 

St.  James' and  Pall  Mall          ..6  8  7  —  6  14    6 

South  London       6  6  3  —  6  13    4 

South  Metropolitan  Prel.        . .       7  7  31/6  —  6  10    6 

Westminster  Ordinary  ....       1  7  6g  —  658 

TbLEQKAPHS  and  TaUPHOHBSi 

Anglo-Am.  Tel.  Pref 6  6  96iS  -H  6    B    8 

do,            Def 88/6  li  m  +  i  6    7    8 

Chile  Telephone 8  8  7i  +1  6  10    4 

CubaSub.Ord 6  7  9J  —  »7  11    4 

Eastern  Extension          ....        8  8  16^  +  i  '6    H    0 

Eastern  Tel.  Ord.            ..        ..        8  8  IBO4  —  '6    6    4 

Globe  Tel.  and  T.  Ord 7  7  14|  —  •4  19    1 

do.              Pref,           ..6  6  IO4  —  6  17    1 

Great  Northern  Tel 23  24  36  —  6  11    6 

Indo-European 18  13  Bli  —  6    6    3 

Marconi       10  IB  34  —  4  16    1 

Oriental  Telephone  Ord,         ..      10  10  BJ  —  3    4    0 

United  R.  Plate  Tel 8  8  7  -^  J  'B  14    4 

West  India  and  Pan 6d.  6d,  l}i  +  J  '2  19    2 

Western  Telegraph        ....       7  8  IBj  —  'o    6    u 

HoMB   RaiLBi 

Central  London,  Ord.  Assented        4  4  62^  —  6    8    0 

Metropolitan          1  1  i2|  —  |  4    8    U 

do.         District       ..         ..      Nil  Nil  16j  —  Nil 

Onderground  Electric  Ordinary     Nil  Nil  15  —  Nil 

do.               do,     "A"     ..      Nil  Nil  6/8  —  Nil 

do.              do.     Income         6  4  81^  —  i  M  18    2 

FoRKian  Trams,  ia, 
Dividend 

1916.  1916 

Adelaide  Sup.  6  per  cent,  Prel,         6  6  4J  —  6    8    1 

Anglo-Arg.  Trams,  First  Prel,           6^  6i  '2'rjl  +  i  — 

do.                and  Prel,  ..        H  —  2i  —  — 

do.               6  Deb,      ..8  6  66  —  7  U    G 

Brazil  Tractions . .         ....       4  4  44  -  2  — 

Bombay  Electric  Pref 6  6  9|  —  6    4 

British  Columbia  Eleo.  Rly.  Pfce.    6  6  43  —  11  12    4 

do.            do.           Preferred  Nil  Nil  28)  —  Nil 

do.             do.           Deferred  Nil  Nil  28  —  Nil 

do.             do.           Deb.           4i  4*  68  —  7    6    7 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  87  —  Nl 

do.            6  per  cent.  Bonds     Nil  Nil  Bli  —  Nil 

Mexican  Light  Common          . .        Nil  Nil  17^  —  Nil 

do.             Pref NU  Nil  29  —  NU 

do.            1st  Bonds       . .       Nil  Nil  38  41  — 

MAHDFAOTUBlHa  COUPAKIBS, 

Baboook  *  Wilcox         ....       16  16  3\  —  4  12    1 

British  Aluminium  Ord.          ..         7.  10  1^^  —  6    u    9 

British  Insulated  Ord 17)  20  8^  -t-  ^  6    3    2 

British  Westinghouse  Prel.     ..         7j  7)  ijf  +  ,'„  6    6    9 

Callenders 20  20  16   '  -f  J  6  13    4 

do.        6  Pref.            ....          6  6  4  —  6    6    0 

Gastuer-Eellner  . .          ....       22  20  Sj".  —  613 

Edison  Swan,  fully  paid          . .        —  —  2^"  -(-  |  Nil 

do.       do.  4  per  cent.  Deb.        4  4  75a  —  6    6    0 

Electric  Construction   .,        ..        7)  7J  14  —  6H    4 

lien.  Blec.  Pref 6  6  log  —  6  16    8 

do,         Ord 10  10  19  —  6    5    3 

Henley 26  36  17  -t-  A  7    7) 

do.     4i  Prel U  *i  4  —  6  12    2 

India  Ucbber       10  10  142  —  *6  16    7 

Tslegrapli  OOD, 30  SO  43  —  *C  14    3 

*  DlTidsnda  paid  free  ol  lDoam«*tkX. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making:  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  gjeneral, 
and  they  may  vary  according  to  quantities  and  other  circumatauces. 


Wednesday,  January  30th. 


CHEMICALS,  &c. 


I  Acid,  Oxalic per  lb. 

Ammoniac  Sal        per  ton 

Ammonia,  Muriate  (large  crystal)  „ 

I  Bisulphide  of  Carbon      ..         ..  ,, 

!  Borax „ 

[  Copper  Sulphate ,, 

I  Potash,  Chlorate per  lb. 

„       Perchlorate         ..        ..         ,, 

;  Shellac  per  cwt. 

Sulphate  of  Magnesia      . .        . .  per  ton 
[  Sulphur,  Sublimed  Flowers      . .  ,, 

r       ,,         Lump      ,, 

[  Soda,  Chlorate        per  lb. 

I      ,,      Crystals         per  ton 

:  Sodium  Bichromate,  casks        ..  peril). 


METALS,   &c. 

c  Brass  (rolled  metal  3^  to  12"  basis)  per  1 

c      „      Tubes  (solid  drawn)          .,  ,, 

c      „      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)       . .  „ 

g      ,,        Bars  (best  selected)       ..  pert 

g      „        Sheet  , 

g      „        Rod „ 

d      „        (Electrolytic)  Bars         . .  ,, 

d      ,,                 II              Sheets      ..  ,i 

d      I,                „             Wire  Rods  „ 

d      „        X       "              H.C.  Wire  per  1 

f  Ebonit^od 

f        II        Sheet  

n  German  Silver  Wire        ..        ..  ,, 

/i  Gutta-percha,  fine ,, 

A  India-rubber,  Para  fine    ..         ..  ,, 

I  Iron  Pig  (Cleveland  warrants)    . .  per  t 

/     „    Wire,  galv.  No.  8,  P.O.  qual,  „ 

f  Leadi  English  Pig i, 

ff  Mercury         per  1 

«  Mica  (in  original  oases)  small  . .  per  1 

e      „                II            I,      medium  „ 

e      ,,                ,1            ,,      large  ..  „ 

d  Siliciura  Bronze  Wire     . .        . .  per  1 

r  Steel,  Magnet,  in  bars      ..        ,.  per  t 

»  Tin,  Block  (English) , 

n    ,1  -  Wirci  Nos.  1  to  16    ..        ..  perl 


£38 

*67  10/- 

2/6 

3/- 

£18  16/- 

.£16 

£35 

£25 

1/- 

170/- 


1/63  to  l/7i 
1117 
£147 
£147 
£125 
£162 
£13ll 

VH 

3/- 

2/6 

3/3 
6/10 

3/7| 
Nom, 
£42 

Nom. 

6d.  to  8/- 

3/6  to  6/- 

7/6  to  14(-  &  up. 

1/8J 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  SonSi  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wigging  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co,,  Ltd. 


Quotations  supplied  by— 


g  James  &  Shakespeare. 

h  Edward  TiU  4  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephe 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


The  Electric  Furnace  for  Melting  Ferro-manganese. — 

At  a  meeting:  of  chemists  in  Sweden,  .1.  Harden  stated  that  the 
electric  furnace  was  particularly  suitable  not  ouly  for  the  production 
of  ferro-manganese,  but  also  for  melting  it ;  the  use  of  the  crushed 
solid  alloy  is  apt  to  frive  rise  to  "ghost  lines"  in  the  steel,  a 
serious  defect  owing  to  the  hardness  of  these  spots,  which  renders 
the  steel  unsuitable  for  machining,  so  that  it  is  far  better  to  add  the 
alloy  in  the  molten  state,  ensuring  its  diffusion  through  the  body  of 
the  liquid  steel.  The  ease  of  control  of  temperature  afforded  by  the 
electric  furnace,  and  the  avoidance  of  loss  of  material  which  it 
ensures,  render  this  the  best  means  of  melting  the  alloy.  Any  type 
of  furnace  will  serve,  but  the  induction  type  is  the  most  economical. 
The  cost  of  operation  is  about  20s.  per  ton  of  ferro-manganese.  In 
addition  to  the  even  temperature  mtiintained,  there  is  a  considerable 
economy  of  time  and  material,  important  items,  especially  with 
ferro-manjjanese  at  its  present  price  of  £75  per  ton. 

Corrections  for  tiie  Pentane  Lamp. — We  have  received 

from  the  Electrotechnical  Laboratory  of  the  Department  of 
Communications,  Tokyo,  Japan,  a  pamphlet  on  the  correction 
factor  for  water  \-apour  in  the' use  of  the  pentane  lamp,  by  Messrs. 
K.  Takatsu  and  M.  Tanaka.  A  large  number  of  experimental  data  are 
jriven,  and  the  authors  conclude  that  the  complete  formula  for  their 
pentane  lamp  (made  by  Chance  Bros,,  and  certilied  by  the  X.P.L.)  a.s 
checked  against  the  Ediswan-Fleming  lamp  (also  certified  by  the 
X.P.L.)is:— 

I  =  10-0,_,  +  0-063,  (8  -  e)  -  0-008  (760  -  I/), 
where  l  =  the  candle-power,  e  the  litres  of  water  vapour  per  m."  of 
air,  and  h  the  barometric  pressure  in  mm.  of  mercury.  This  result 
is  practically  identical  with  that  obtained  by  Messrs.  Paterson  and 
Dudding  at  the  National  Physical  Laboratory  in  1'.,I15,  but  Messrs. 
Rosa  and  Crittenden  at  the  Bureau  of  Standards,  in  1914,  obtained 
the  value  0'0057  instead  of  0'0063  for  the  water  vapour  correction 
factor.  The  authors  by  experiment  have  found  that  the  use  of  a 
ventilating  hood  and  duct  above  the  lamp  reduces  the  candle-power 
materially  ;  such  a  device  was  employed  at  the  Bureau  of  Standards 
but  not  at  the  N.P.L.,  and  the  candle-powers  measured  at  the  Bureau 
^vere  much  below  the  normal  value.  The  authors  consider  that  the 
discrepancy  was  due  to  the  use  of  the  ventilating  device,  and  suggest 
that  the  eame  cause  may  account  for  the  lower  correction  factor 
obtained  at  the  Bureau. 
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Exports  and  Imports  of  Electrical  Goods  during  October,  November  and  December,  1917. 


The  official  returns  of  electrical  export  and  import  business  for  the 
last  three  months  of  the  past  year,  show^nder  the  adverse  cir- 
cumstances, a  surprisinjr  firmness  in  export  values,  while  the  im- 
port totals  have  been  steadily  mounting:  upwards  during  the  past 
five  months.  The  export  totals  have  been  :  October.  £345,365  ; 
November,  t32(;,884  :  and  December,  £322,615  ;  and  these  compare 
with  the  three  preceedinfr  months  as  follows:  July,  C 394 ,339  ; 
August,  £393,882;  and  September,  £288,956. 

The  export  fi<fure3  call  for  no  particular  comment.  Machinery 
exports  reached  average  values,  while  in  October  and  November, 
telegraphic  and  telephonic  exports  reached  considerable  propor- 
tions, submarine  cable  to  the  value  of  £42,OuO  being  included  in 


the  former  month,  and  of  £44.000  in  the  latter.  In  December. 
battery  exports  reached  a  high  level. 

The  electrical  imjwrt  values  for  the  three  months  under  review 
were:  October,  £224,475;  November,  £254,644;  and  December, 
£2iU..'<s3,  these  comparing  with  £218,141  in  July;  £179,994  in 
August,  and  £210,237  in  September. 

It  will  lie  noted  that  machinery  imports  attained  considerable 
proportions  in  November,  and  especially  in  December,  while  all 
three  months  have  seen  increasing  battery  imports,  and  in 
addition  a  revival  of  lamp  importation,  the  December  glow  lamp 
total  reaching  £17..">17. 

The  re-exports  of  foreign  and  Colonial  electrical  material  has 
been  on  a  small  scale  during  the  three  months,  the  values  being  ; 
October.  £14,296  ;  November,  £5,206  ;  and  December.  £9,541. 


Exports  and  Imports  op  Electrical  Goods  and  Machinery,  October,  November  and  December,  1917 


October. 


November. 


'  Exports.        Imports.    Re-exports.    Exports.        Imports.    Reexports.      Exports.        Imports.   Re-exports, 

Electrical  goods  and  apparatus  unenumerated    £65,214      £53,697      £2,899      £41,680      £48,856      £2,062      £51,667      £37,962      £3.707 
Insulated  wire  and  cable  (not  telegraphic  or 

telephonic)  ... 
Electric  glow  lamps 
Arc  lamps  and  parts  (not  carbons) 

Meters  and  instruments  ...         

Electrical  machinery  (including  switchboards 

and  transformers)    ... 

Batteries 

Carbons      

Telegraph  and  telephone  wire  and  apparatus... 

Totals £345,365    £224,475    £14,296    £326,884    £254,644      £5,206    £322,615    £294,883      £9,541 


11,394 

1.749 

5,308 

14,378 

1,966 

100 

23,299 

1,669 

3.823 

10.278 

6,083 

808 

9,379 

7,341 

290 

6,784 

17,517 

1,085 

4.569 

10,680 

20 

3,692 

7,321 

— 

1,022 

2,789 

— 

11,8.53 

4.588 

2,485 

10.084 

2,853 

684 

9,112 

411 

167 

137,612 

113,283 

1,154 

127,276 

131,577 

1,241 

141,860 

195,341 

727 

10,481 

30,107 

,  — 

7,557 

40,734 

40 

34,417 

35,252 

20 

565 

.   3,098 

467 

701 

7,520 

226 

790 

2,259 

12 

93,399 

1,190 

1,155 

112,137 

6,476 

563 

53,664 

1,683 

— 

NOTES     ON     WELDING     SYSTEMS. 


By  CAPT.   JAMES  CALDWELL,   M.I.E.E.,  R.E. 


(Abstract  of  paper  read  before  the  Lnstitction  of  Engineers 
.\ND  Shipbuilders  in  Scotland.) 

{Coticluded  from  page  79.) 

Typical  Plants. — A  self-contained  plant  for  electric  ■welding 
consists  of  a  prime  mover  of  some  kind  driving  a  generator 
of  electrical  energy  in  the  fonii  required  for  the  process  to 
be  used,  and  of  sufficient  output. 

For  portable  plants  a  petrol  or  oil  engine  has  the  advantages 
of  lightness,  small  bulk,  and  requiring  little  attention.  For 
-Stationary  plants  the  choice  of  prime  mover  is  mainly  depen- 
dent up<in  economical  considerations.  In  any  case,  the  driving 
engine  should  be  well  governed,  and  have  .some  re.serve  power, 
so  that  it  will  not  drop  speed  seriously  upon  a  temporary 
overload. 

The  type  of  generator  used  must  be  alternating  current  for 
resistance  methods,  and  continuous  current  for  carbon  arc 
methods.  For  metal  arc  welding  either  continuous  or  alter- 
nating current  may  be  u-sed,  continuous  for  choice.  The 
generator  should  be  self-regulating,  with  a  wide  range  of 
load,  so  that  the  voltage  will  not  fall  excessively  with  momen- 
tary lai-ge  currents.  This  can  be  ensured  by  compound  wind- 
ing in  the  ca.se  of  continuous-current  machines.  Tlie  load 
fluctuations  are  greatest  when  only  one  welding  apparatus  is 
served,  so  that  good  governing  and  regulation  are  of  greate.st 
importance  for  .such  use,  and  interpole  machine.s  are  prefer- 
able. 

The  larger  the  number  of  welders  in  simultaneous  use,  the 
more  clo-sely  the  total  ix)wer  needed  will  approjtjnate  to  the 
sum  of  the  average,  so  that  large  in.'itallations  providing  for 
many  welders  are  relatively  le.ss  costly  in  regard  to  power 
]ilant  than  small  ins-taJlations  with  only  a  few  welders. 

If  the  apparatus  is  to  be  connected  to  a  general  supply, 
with  direct  current,  the  mo.st  important  factor  to  be  con- 
sidered is  the  supply  pressure.  Steadying  and  regulating  re- 
sistances in  .series  with  the  arc  are  necessiiry  to  limit  the 
cun-ent  flowing.  A  supply  at  from  W)  to  110  volts  should 
be  available  t<i  overcome  the  variable  resistance  of  tlie  liquid 
fl^x,  although  less  pre.ssure  is  sufficient  to  maintain  tlie  arc 
with  both  carbon  and  metal  electrodes.  When  the  general 
supply  pressure  is  from  aW  to  '250  volts  it  is  neces.s;iry  to 
use  a  motor-generator  set.  i.e.,  a  ltX)/110-volt  dynamo  driven 
by  a  motor  fed  from  the  general  .supply;  or  when  the  pres- 
sure IS  to  be  halved,  a  reducer  si't  may  be  emploved  com- 
pn.smg  two  motors  of  lUO/llO  volts  connected  in  scries,  with 
the  welding  current  taken  from  the  terminals  of  one  machine. 
The  losses  by  such  conversion  should  not  exceed  20  per  cent, 
of  the  energy  actually  used  by  the  welders  if  the  u.se  is 
reasonably  continuous. 

If  the  welding  current  is  taken  direct  from  a  three-wire 
.system,  the  supply  should  only  be  taken  from  the  "middle" 
to  one  "outer"  conductor  when  carbon  arc  welding  is  in- 
tended, the  work,  of  course,  being  connected  to  the  middle 
wire,  which  should  be  positive  and  earthed. 


With  the  met-al  arc  it  is  not  so  important  to  insist  on  the 
earthed  work  negative,  which  would  be  the  correct  coimec- 
tion   in   that  case. 

For  resistance  welding  from  d.c.  supply,  a  motor-generator 
must  be  used,  the  generator  giving  an  alternating  single-pha.se 
current.     The  supply  pressure  is  not  important. 

With  alternating-current  supply,  .single-phase,  if  the  sup- 
ply pres.sure  is  at,  or  about,  100  volts,  it  can  be  connected 
tluectly  to  arc  welders  with  only  the  necessary  regulating 
resistance  in  series.  If  the  supply  pressure  is  above  100  volts, 
it  is  advisable  to  transform  it  to  that  pressure  for  metal  arc 
welding,  using  a  static  transfonner  with  separate  windings 
and  rated  for  intermittent  working.  For  resistance  welding 
the  supply  pressui-e  is  not  material.  Each  welder  has  its  own 
transfonner,  which  can  be  wound  on  the  primary  side  for 
any  supply  pressure. 

in  the  ca.se  of  a  three-wire  two-phase  distribution,  a  single- 
pha.se  siipply  can  be  obtained  from  the  two  outers.  This 
Iliads  each  phase  equally,  but  reduces  the  "  power  factor  "  of 
the  system,  as  the  currents  in  the  outers  are  out  of  phase 
with  the  voltage  in  each  log,  and  this  may  be  o.bjected  to  by 
the  supply  authority. 

.Alternatively,  each  welder  may  be  connected  to  one  outer 
and  the  inner  conductor  (or  to  a  single-phase  transformer  if 
the  supply  pressure  is  not  suitable  for  direct  use),  exactly  as 
in  the  case  of  a  three-wire  continuous  current  system,  Such 
connections  are  certain  to  produce  .some  out-of-balance  cur- 
rent between  the  two  phases,  which  will  be  in  greater  propor 
tion  the  smaller  the  number  of  welders  connected. 

It  is  not  quite  so  simple  to  obtain  a  single-pha.se  current 
from  a  three-phase  supply  as  from  a  two-phase,  inasmuch  as 
a  transfonner  nmst  be  used  with  its  secondary  windings 
connected  up  in  a  particular  way.  This  connection  gives  cur- 
rents largely  out  of  pha.se  in  opposite  .sen.ses  in  two  of  the 
phases,  which  is  objectionable  both  from  the  production  of 
(lut-of-balance  voltage  and   the  lower  (lower   factor  resulting. 

Welders  can  also  be  connected  to  the  .separate  pha.ses,  each 
(if  which  yields  .a  single-phase  current,  but  the  objection  to 
\mbalanced  loads  has  to  be  met. 

Before  deciding  to  utilise  publii-  supplies  on  either  the  two- 
or  three-l>has»>  sy.stems  for  welding  installations  of  any  magni- 
tude, it  is  wise  to  consult  the  supply  authorities  and  obtain 
their  a.ssent  to  the  connections  to  be  u.sed. 

When  continuous  cuiTent  is  necessary,  as  in  carbon  arc 
welding,  a  motor  generator  must  be  used  to  convert  the 
alti'itiating-current  supply  to  continuous. 

If  the  supply  is  generat<^d  on  the  premises,  or  supplied 
through  a  transfonner  or  motor-generator,  one  of  the  leads 
.should  be  earthed,  viz.,  that  to  which  the  work  is  connected, 
and  in  this  ca.s<.>  only  single-pole  switches  on  the  insulated 
side  are  nece.s.sjiry.  .\n  ammeter  of  .suitable  range  should  be 
placed  in  each  welder  circuit. 

The  flexible  leads  to  electrode-holders  require  some  atten- 
tion. The  conductors  sliould  be  of  line  wire  strands,  with  suffi- 
cient length,  and  arrangement  of  fittings  made  to  [>crniit  free- 
dom of  movement  without  liability  to  kitiks,  and  the  cable 
protcct-tHl  with  tough,  durable  material,  such  as  "  cab-tire  " 
sheathing.  In  the  case  of  carbon  arcs,  the  last  foot  or  two 
may  be  protected  from  the  heat  of  the  arc  by  an  asbestos 
covering. 

When  power  supply    is  small  compared    with  the   current 
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required  for  welding,  it  is  usual  to  emi'luy  a  substitution 
resistance  and  some  automatic  device  to  put  the  resist- 
ance into  circuit  when  the  arc  is  broken.  Such  a  provi- 
sion may  be  necessary-  for  iwrtable  sets  when  a  single  welder 
is  supphed  by  a  small  generator,  as  the  interruption  of  full- 
load  current  is  likely  to  cause  sparking  at  the  brushes  and 
tiash  over,  but,  if  ixjssible,  it  is  best  to  have  a  margin  of 
power.  Where  a  number  of  welders  are  supplied  from  a 
large  machine,  such  a  provision  is  quite  unnecessary. 

The  regulating  resistances  used  to  limit  the  current  must 
have  a  sufficient  range  to  suit  the  variety  of  work  to  be  done. 
Some  parts  of  this  resistance  should  be  i>ermanently  in  circuit, 
i.e.,  the  regulating  switch  must  have  no  position  cutting  out 
all  the  resistance.  This  permanent  resistance  limits  the  cur- 
rent to  a  maximunj  independently  of  the  operator's  skill,  care, 
and  inadvertence. 

The  resistance  should  be  protected  so  that  nothing  can 
come  into  contact  with  the  cuiTent-carrying  elements,  but 
ventilated  and  placed  in  a  position  where  the  heat  produced 
will  not  inconvenience  the  operator,  or  cause  any  fire  risk. 
The  actual  resistances  should  be  capable  of  can-ying  their 
rated  current  continuously  without  allowing  a  temperature  in 
excess  of  boihng  point. 

Repair  work  requires  superior  skilled  operators,  as  every 
job  varies.  The  methods  of  fixing  parts,  countering  the  effects 
of  expansion,  ensuiing  correct  relative  position  in  th^  com- 
pleted work,  finishing  in  a  workmanlike  manner,  all  demand 
experience  and  judgment  as  well  as  oi)erating  skill.  Differ- 
ences of  thickness,  risk  of  damage  by  over-heating  necessi-. 
tate  the  man  on  repaii'  work  being  a  good  all-round  mechanic, 
acquainted  with  the  matei'ial,  constniction  and  working  of 
the  article  he  is  handling.  For  boiler  and  ship  repairs  a 
boilermaker  is  suitable ;  for  engine  and  machinery  repairs  a ' 
fitter  win  be  better  aft«r  training  with  the  welding  apparatus. 
Repah-  work  is  in  any  case  work  for  a  skilled  man,  and  only 
experience  can  produce  a  man  suitable  for  this  purpose. 

Repetition  work  is  comparatively  easy,  as  the  preparation 
of  material,  provision  of  fixing  apparatus,  &c.,  will  have  to  be 
made  just  as  jigs,  templates,  and  tools  are  prepared  for  repeti- 
tion machinery  work.  Indeed,  with  resistance-contact  weld- 
ing the  operator  ha.s  little  to  do  but  see  to  the  supply  of 
material  and  watch  the  product  from  time  to  time.  As  the 
switching  on  and  off  of  the  current  is  automatic  in  such  cases 
adjustments  can  be  made  by  a  charge-hand  exactly  as  tool- 
setting  is  done  on  automatic  machine  tools. 

More  knowledge  and  experience  is  demanded  for  a  "general 
purpose  "  resistance-welding  set,  especially  if  the  operator  Has 
to  change  the  clamps  and  adjust  the  movement  and  cuiTent 
regulation  for  varying  sections  and  sizes. 

With  any  form  of  gas  welding  or  arc  welding  manipulative 
skill  has  to  be  acquired.  Tlie  coiTect  adjustment  of  gas  mix- 
■  ture.  correct  position  of  flame  in  respect  to  the  work,  and  the 
welding  lod  in  the  one  case;  the  regulation  of  cmrent,  proper 
length  of  arc,  correct  position  and  distance  of  electrode  in  the 
other,  have  to  be  learnt.  Further,  the  operator  must  watch 
the  work,  know  the  indication  of  true  union  of  the  fused 
metals,  leam  to  weld  from  the  boftom  upwards,  how  much 
metal  can  be  added  in  each  layer,  the  proper  rate  of  advance 
and  swing  of  the  blowpipe  or  electrode.  All  this  can  be  taught 
to  an  intelligent  youth  or  girl  in  a  very  few  weeks  sufficiently 
to  make  them  useful  operators  on  a  single  repetition  process. 

Perhaps  the  most  important  qualifications  are  watchfulness 
and  perception,  w-hieh  enable  the  operator  to  detect  anything 
abnormal  in  the  product  or  in  the  tool  itself,  and  thus  pre- 
vent the  output  of  faulty  work.  This  is  particularly  the  case 
in  welding  where  defective  work  may  be  hidden  by  an  appar- 
ently perfect  surface,  and  for  this  purpose  periodic  examina- 
tion and  testing  of  work  are  necessaiw.  Hence,  repetition 
work  by  any  suitable  welding  process  can  be  caiTied  out 
under  quite  similar  labour  conditions  to  other  repetition  work. 
whilst  it  offers  prospects  of  development  into  a  skilled 
mechanic  of  the  abler  operators  at  least  as  good  as  those  open 
to  maehine  operators  in  other  trades. 


ELECTRIC     COOKING     AS     APPLIED     TO 
LARGE     KITCHENS. 


At  a  meeting  of  the  Scottish  Loc.^l  Section-  of  the 
In-stitution  of  Electrical  Engineers,  in  Edinburgh,  the 
paper  by  Mr.  Gillott  was  discussed.  An  abstract  of  the 
paper  appeared  in  our  issues  of  December  21st  and  2Sth,  1917. 

Mr.  C.  G.  KoBBS  said  that  it  might  be  taken  under  present 
conditions  that  electrical  maintenance  was  about  one-quarter 
that  of  large  coal  and  steam  cooking  plants.  With  regard  to 
load  factors,  it  was  essential  to  give  quick  sei-vice;  this 
entailed  comparatively  high  current  ratings  to  ovens.  boOers, 
&c.  With  well  constructed  apparatus  the  running  load  was 
only  2.5  per  cent,  of  the  full-load  rating.  In  the  case  of  res- 
taurant type  ovens,  the  full  load  might  be  on  for  15  to  4o 
minutes  to  bring  the  ovens  to  working  temperatures,  while 
the  running  load  might  be  on  for  hours  according  to  the 
weight  of  the  joints.  There  was,  however,  a  large  diversity 
factor  which  tended  to  increase  the  load  factor.  From  the 
great  similarity  of  the  load  curves  given  in  the  pajx-r,  one 
might  think  these  had  been  selected.     Prom  personal  experi- 


ence of  cooking  schemes,  the  diversity  factor  was  large,  menus 
varied  from  day  to  day  lor  individual  installations,  and  ther.- 
was  also  a  wide  variation  in  the  class  of  restaurant  and  the 
daily  menu.  UntO  such  time  as  the  supply  authority  could 
take  on  all  classes  of  consumers,  it  was  quite  feasible  to  select 
or  arrange  with  consumers  to  give  a  high  resultant  load  factoi 
and  flatten  out  the  *  urves  of  diversity.  For  example,  m 
communal  kitchen  would  complete  its  cooking  at,  say,  T.Si' 
to  10.30  a.m.,  when  the  cooked  tood  was  sent  out  to  distribu 
tion  centres  or  handed  over  the  counter  at  the  kitehen.  A 
scheme  which  he  had  to  deal  with  recently  would  cater  for 
-10,000  to  50,000  meals  daily,  and  it  was  quite  feasible  in  that 
case  so  to  airange  the  menu  that  loasting  and  baking  work 
might  be  done  at  any  time  the  day  before  upon  a  restricted- 

Shour  basis.  Meat  pies  and  such  Uke  might  be  ananged  so 
as  to  be  suitable  for  heating  up.  Potatoes  and  green  vege- 
tables must  be  cooked  on  the  same  day  as  they  were  used, 
and  this  could  be  done,  with,  in  fact,  most  of  the  cooking, 
between  7  and  10  a.m.  A  combined  electrical  and  steam  plant 
for  an  individual  communal  kitchen  could  easily  be  arrangtil 
to  give  a  load  factor  of  50  to  70  per  cent.  Apart  from  this 
it  would  be  seen  that  the  deep  valley  in  the  author's  curves 
between  7  and  10  could  be  filled  in.    For  individual  installa- 

'  tions  working  under  normal  conditions,  the  maximum  demand 
seldom  exceeded  50  per  cent.  of.  the  total  current  rating.  In 
fact,  for  some  jobs  with  which  he  had  been  connected,  the 
transformers  installed  were  but  50  per  cent,  of  the  total  watt- 
age rating  of  the  cooking  plant.  An  oven  he  designed  for  a 
•50  per  cent,  load  factor  for  baking  500  loaves  per  horn',  and 
installed  in  1912,  gave  a  temperature  rise  from  50  to  425 
deg.  F.  in  one  hour,  600  in  two  hours,  and  maintained  a 
gradually  rising  temperature  from  425  deg.  at  half  load.  The 
consumption  varied  from  1/10  to  1/12  of  a  unit  per  loaf, 
according  to  the  class  of  bread  baked.  Mr.  F.  Fletcher,  at 
the  London  discussion,  mentioned  the  "  desirability  of  stan- 
dardisation of  electric  heating  elements,  so  that  they  may  be 
obtained  as  readily  as  lamps."  He  quite  agreed,  but  it  was 
not  advisable  to  carry  standardisation  too  far  at  this  present 
comparatively  early  stage  in  electrical  cooking,  as  progress  in 
design  might  thereby  be  handicapped.  There  was  no 
reason  why  dealers  should  not  stock  manufacturers'  stan- 
dardised elements  or  renewal  parts  locally  in  order  to  save 
the  delay  in  transit  from  the  makers.  Experienced  care  was 
necessary  for  the  fitting  of  renewal  elements,  and  such  work 
should  be  done  by  local  contractors  or  hiring  authorities.  It 
would  be  understood  that  even  were  elements  made  as  simple 
to  renew  as  the  ordinary  incandescent  lamp,  it  was  very 
doubtful  whether  they  would  induce  the  average  cook  to  put 
her  head  into  the  oven,  much  less  attend  to  screws  and  nuts. 
or  investigate  a  breakdown.  Where  an  establishment  such 
as  an  hotel,  restaurant,  or  institution  employed  a  resident 
engineer,  he  would  carry  the  requisite  stock  of  renewal  ele- 
ments. Co-operation  between  supply  authorities,  factors,  con- 
tractors, and'  manufacturers  was  most  essential  for  the  propa- 
gation or  organisation  of  national  sale*  camixiigns,  for  the  col- 
lection of  technical  data,  education  of  the  public,  &c.  It  was 
necessary  that  each  supply  •or  hiring  authority,  apart  from 
advisory  committees,  should  employ  a  competent  man  or  men 
accustomed  to  meeting  caterei-s,  chefs,  architects,  and  the 
like.  Pui-ely  electrical  men  seldom  made  efficient  salesmen. 
Personally,  he  preferred  to  train  men  having  had  experience 
in  coal,  gas,  and  steam  cooking  upon  the  simple  electrical 
data  necessai-y.  There  was  ample  scope  for  consultants  in 
cooking  to  advise  caterei-s,  architects,  supply  authorities,  con- 
tractors, &c.,  upon  large  schemes,  and  to  answer  to  101 
questions  that  arose  upon  efficient  service,  load  and  diversity 
factors,  and  tariffs. 

Mr.  H.4RDIE  (Glasgow)  gave  Gla.'igow's  experiences.  W'ith 
regard  to  staff  cooking,  they  equipped  the  first  aU-electric 
canteen  in  Scotland  fully  a  year  ago.  It  was  of  56  kw.  capa- 
city, designed  for  2-50  workers.  It  had  been  an  unquahfied 
success.  At  the  moment  they  wei-e  completing  thj-ee  all- 
electric  installations,  one  for  100  people,  45' kw.;  one  for  950 
people,  70  KW.;  and  one  for  .500  jx-ople,  137  kw.  They  had. 
in  addition.  Qn  80-KW.  electrical  cooking  equipment  at  a  large 
hospital  with  300  wounded  .soldiers  and  a  staff  of  nurses  and 
servants.  The  apparatus  had  been  in  use  for  two  years,  and 
the  average  daily  consumption  was  130  units,  or  0.37  unit  per 
IJerson  per  day.  The  boiling  and  heating  were  all  done  by 
steam.  In  a  Government  factory  in  the  West  of  Scotland 
there  was  an  electrical  equipment  in  four  kitchens  aggregating 
350  KW.,  where  the  plant  had  been  running  satisfactorily  for 
over  a  year.  Here.  also,  the  boiling  and  steaming  were  done 
by  steam.  Personally,  he  was  an  optunist  on  the  subject  of 
electric  cooking,  and  agreed  with  the  author  that  the  field  for 
electric  cooking,  and  also  for  industrial  heating,  had  only  so 
far  been  scratched.  If  the  business  was  properly  handled 
electricity  supply  authorities  had  in  electric  cooking  and  heat- 
ing a  source  of  revenue  second  only  to  that  derived  from 
power.  He  was  in^  agreement  with  the  author  on  the  sub- 
stitution of  self-contained  element  apparatus  for  boiling,  which 
still  continued  to  be  the  weak  spot  in  electrical  equipment. 
They  had  been  standing  still  for  years,  and  it  was  time  they 
got  a  move  on. 

Mr.  Smith  (Greenock)  said  that  there  they  had  given 
favourable  tenns  for  cooking  for  almost  nine  years,  the  rate 
being  Jd.  per  unit,  which  had  only  recently  been  increased 
by  10  jier  cent.  They  had  been  seriously  handicapped  in  their 
early  attempts  by  certain  classes  of  apparatus.  They  had  one 
or  two  partly  electrical  kitchens  in  shipyards,  and  these  had 
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been  fairly  satisfactory  only.  The  principal  defect  with  the 
cookers  had  been  in  the  hot-plate,  but  the  electric-,  grill  and 
baking  plat*  were  the  mast  popular  pieces  on  the  market, 
and  in  restaurants  and  bakeries  had  given  satisfaction.  He 
suggested  that  manufacturers  should  experiment  with  radiant 
heat  plates  instead  of  the  fiat-surface  cast-iron  hot-plate.  As 
to  the  design  of  the  cooker,  he  thought  it  a  good  plan  to  have 
fuses  in  every  element.  They  in  Greenock  had  had  apparatus 
giving  out  owing  to  line  earth  leakage  due  to  the  elements 
getting  wet.  He  suggested  that  the  problem  of  putting 
more  than  i50  volts  on  cooking  apparatus  should  be  dealt 
with  in  the  next  edition  of  the  Institution  Wii-ing  Rules.  He 
thought  there  might  be  two  separate  cookers,  one  on  each 
side  of  the  three- wh-.3  system,  while  the  oven  with  top  and 
bottom  heat  was  very  much  suiJerior  to  the  oven  with  .side 
elements.  He  did  not  think  the  question  of  first  cost  should 
have  much  effect  on  the  question  of  the  installation  of  large 
cookers,  and  municipalities  should  offer  suitable  terms,  m- 
cluding  maintenance.  They  had  found  the  hiring  scheme  for 
heaters  and  cookers  satisfactory. 

Mr.  Henderson  pointed  out  that  they  had  found  that  elec- 
tric heating  had  raised  the  problem  of  steam.  It  would  be 
desirable  to  have  some  arrangement  for  abstracting  the  steam 
in  the  form  of  water  at  atinoSpheric  pressure,  and  using  the 
incoming  cool  air  to  condense  the  water.  That  problem  arose 
in  applying  electric  heating  to  biscuit  baking. 

Mr.  Me,\rs  (Edinburgh)  admitted  that  his  experience  of 
electric  cooking  had  been  small,  but  the  results  had  been 
excellent.  The  boilin"  water  difficulty  still  existed,  and  he 
euggested  that  ordinary  utensils  should  be  abandoned  and 
self-contained  apparatus  installed,  so  as  to  improve  efficiency 
and  prevent  breakdowns. 

Prof.  B.4ILEY  (Edinburgh)  agreed  that  the  field  for  electric 
cooking  was  large,  but  he  was  afraid  the  average  private  con- 
sumer would  be  slow  in  coming  on.  The  first  cost  .was  serious 
to  a  private  person  who  did  not  have  the  turnover  which 
took  place  in  large-scale  cooking. 

In  the  course  of  his  reply,  Mr.  Gillott  held  that  electrical 
apparatus  to-day  was  reliable.  He  had  been  doing  electrical 
cooking  for  eight  years,  and  the  first  breakdown  had  still 
to  happen.  In  Newcastle  there  were  nearly  300  installations 
of  domestic  apparatus.  Two  men  could  keep  the  whole  plant 
running  with  no  fear  of  being  called  out  at  night  for  repairs. 
The  cost  of  apparatus  for  private  houses  was  about  £1  a  year, 
and  the  cost  of  energy  varied  from  ^2  to  £4.  The  average 
price  of  cookers  was  about  £15 ;  this  was  sufficient  to  cook  for 
eight  persons.  In  his  own  case,  he  gave  particulars  of  cost 
in  the  Institution  Journal  for  1914,  and  he  then  .showed  that 
for  lighting,  heating,  and  cooking  in  the  house,  with  four 
adults  and  three  children,  the  annual  bill,  including  coal,  was 
£20,  or  a  saving  of  £4  10s.  a  year.  He  was  able  to  nm  a 
house  of  10  rooms  with  one  maid  doing  all  the  work.  That 
represented  a  saving  of  £60  a  year,  as  otherwise  an  additional 
maid  would  have  been  neces.sary.  That  alone  should  be  suffi- 
cient to  induce  private  people  to  go  in  for  electric  cooking. 
He  did  not  see  why  an  ordinary  ironmonger  should  not  be 
able  to  keep  a  stock  of  standard  elements.  Each  element 
must  be  of  the  same  loading.  Larger  apparatus  would  only 
require  more  elements,  so  that  the  total  load  of  the  oven 
W'ould  not  present  any  difficulty.  He  agreed  that  the  sales 
■engineer  should  be  more  than  this  designation  implied.  Eeply- 
iug  to  Mr.  Hardie,  the  author  said  they  supplied  energy  at  Jd. 
per  unit.  At  a  recent  meeting  of  the  directors  of  the  firm  of 
cat-erers  he  spoke  of  in  his  paper,  a  resolution  was  passed  ex- 
pressing their  satisfaction  with  electric  cooking,  and  giving 
instructions  for  the  catering  engineer  to  look  into  the  ques- 
tion of  extending  the  electrical  equipment  throughout  the 
■whole  of  their  branches.  The  saving  of  labour  to  the  firm  had 
heen  enormous;  they  knew  what  the  ovens  could  do,  the  heat 
Talue  of  electricity  was  constant,  and  the  same  results  were 
always  obtained.  The  hot-plate  trouble  was  not  so  acute  as 
^some  people  made  out.  He  had  found  no  difficulty  in  actual 
•working  with  the  voltage,  and  Mr.  Smith's  projxisal  to  have 
two  ovens  each  on  250  volts  would  mean  the  ovens  being 
several  feet  apart,  which  in  practice  would  be  unworkable. 
He  disagreed  with  Mr.  Mears  that  there  was  no  scofie  for 
electric  cooking  in  Edinburgh.  If  the  hotel  keepers  and  res- 
taurateurs were  interested  they  would  get  the  business. 
"With  gas  at  2s.  and  electricity  at  Jd.,  the  fuel  costs  were 
equal.  In  connection  with  intallation  "  A."  the  manager  told 
him  that  he  removed  3  to  4  lb.  of  fat  from  each  grill;  that 
saved  £1  a  day.  He  gave  another  figure  which  Mr.  Nobbs 
could  confirm.  A  caterer  doing  700  grills  per  week  paid  6s. 
for  electricity,  and  recovered  16  lb.  of  fat,  which  he  sold  at 
9d.  per  lb.  The  grill  brought  them  in  a  revenue  of  several 
pounds  sterhng  ]ier  week.  In  these  jobs  there  was  no  diffi- 
culty about  running  cost. 


Metropolitan     Association     of      Electric     Tramways 

Managers. — A  meeting'  of  the  members  of  this  Associatiun  was 
held  at  the  Municipal  and  County  Club,  Whitehall  Court,  White- 
hall, S.W..  on  Friday.  ISth  inst.,  when  there  were  present  : — 
Messrs.  TJUmann  (East  Ham),  Slattery  (West  Ham),  Goodyer 
(Croydon),  Hammond  (Met.  Elec),  Mason  (South'  Met.),  and 
Mackinnon  (London  United).  Letters  of  regret  at  their  inal)ility 
to  be  present  were  recei\ed  from  Messrs.  Harvey  (Ilford  1,  Murray 
(Walthamstow),  Stokes  (Bexley  Heath),  Williams  (Erith),  and 
Sohofield  (Leyton).     Various  matters  of  interest  were  discussed. 


REVIEWS. 

Miniature  Electric  Light.  Edited  by  B.  E.  Jones.  London  : 
Cassell  &  Ck).,  Ltd.  Pp.  156.  141  figures.  Price  Is.  3d. 
net. 
The  introduction  of  the  metal  filament  lamp,  which  ex- 
tended the  possibihties  of  'dectric  hghting  so  \videly, 
immensely  facihtated  the  task  of  the  amateur  who  wished  to 
set  up  his  own  little  installation,  and  in  this  he  was  also 
aided  by  the  development  of  the  small  portable  accumulator, 
largely  due  to  its  use  for  ignition  on  automobiles.  But  even 
with  the  primary  cell  a  great  deal  can  be  done  with  the  small 
tungsten  lamp,  and  this  little  book,  due  to  contributors  to 
ll'^rfc,  will  be  found  very  u.seful  by  those  who  have  occasion 
to  provide  themselves  with  electric  light  on  a  miniature  scale. 
It  commences  wisely  with  a  warning  that  it  ynust  be  minia- 
ture, for  the  running  costs  of  a  more  pretentious  scheme 
would  be  exorbitant.  After  some  elementary  explanations 
with  regard  to  primary  and  secondary  cells,  circuits,  Ac,  the 
various  types  of  lamps  available  are  described,  with  their 
accessories.  The  arrangements  of  lamp  circuits,  the  respec- 
tive merits  of  primary  and  secondary  batteries,  methods  of 
installation,  &c.,  are  then  discussed  in  detail,  and  various 
useful  applications  of  small  electric  lamps  are  described,  after 
which  some  hints  for  home-made  accessories  are  given.  The 
construction  of  fairly  large  primary  batteries  is  minutely  ex- 
plained, and  a  chapter  on  accumulators  follows.  Naturally 
there  is  some  overlapping  and  duplicating  owing  to  the  dif- 
ferent sources  from  which  the  matter  is  derived,  but  this  is 
a  minor  fault,  and  the  book  as  a  whole  thoroughly  covers  the 
ground  intended.  

The  Theory  of  the  Subr>iarine  Telegraph  and  Telephone  Cable. 
By  H.  W.  Malcolm,  M.A.,  Ph.D.,  D.Sc.  London  :  The 
Electrician  Printing  and  Pubhshing  Co.,  Ltd.  Pp.  xi  -1- 
566.     Price  18s.  net. 

Telegraph  and  telephone  engineers  have  for  long  felt  the 
need  of  a  work  w'hich  would  enable  them  to  follow  the 
phenomena  associated  with  the  transmission  of  telegraphic 
signals  or  speech  over  cables.  And  although  several  writers 
have  dealt  with  certain  theoretical  aspects  of  the  problems, 
and  others  have  apphed  their  conclusions  to  practical  condi- 
tions, yet  it  is  probably  a  correct  estimate  of  the  present 
position  to  say,  with  Dr.  Malcolm,  that,  apart  from  the  re- 
searches of  Heaviside,  very  little  information  could  be  found 
available  for  those  who  desired  to  understand  the  phenomena 
underlying  the  working  of  the  submarine  telegraph  cable. 

The '  original  articles,  of  which  the  present  work  is  an 
assemblage,  with  other  additional  matter  added,  appeared  in 
serial  form  in  the  pages  of  a  contemporary  in  1912,  and  it 
will  gratify  many  who  were  interested  in  these  articles  to 
refer  to  them  now  in  their  present  convenient  form. 

The  book  is  divided  into  five  sections,  which  deal  respec- 
tively with  introductory  matter,  periodic  phenomena,  tran- 
sient phenomena,  methods  of  telegraphic  transmission,  and 
the  future  progress  of  cable  telegraphy. 

The  introductory  part  will  be  found  exceedingly  useful, 
inasmuch  as  it  provides  in  a  brief  recapitulatory  form  the 
various  mathematical  processes  made  use  of  throughout  the 
succeeding  chapters,  such  as  the  exponential  series,  hyper- 
bolic functions,  complex  quantities,   and   determinants. 

The  remainder  of  the  section  deals  with  resistance,  induct- 
ance, and  capacity,  and  an  investigation  into  the  growth 
and  decav  of  currents  in  circuits  possessing  these  properties 
individually  and  collectively.  The  author  at  this  point  urges 
upon  the  student  the  necessity  of  cleariy  apprehending  the 
fundamental  difference  between  telephony  and  telegraphy— 
the  periodic  nature  of  the  former  and  the  transient  nature 
of  the  latter,  as  it  was  the  attempt  to  apply  the  transient 
theory  to  telephony  that  "  led  to  the  imposition  of  the  K.R. 
law,  by  which  the  progress  of  long-distance  telephony  was 
retarded."  . 

The  methods  of  loading  cables  are  fully  tiseated  in  Chapter 
V,  and  formula;  for  calculating  the  effective  resistance  and 
inductance  of  a  loading  coil  are  worked  out.  Interest- 
ing comparison  is  made  between   continuous  and  coil-loaded 

Chapters  VI  and  VII  are  devoted  to  discontinuities  and 
reflections  and  alternating-current  measurements.  A  brief, 
but  excellent,  description  of  the  Frankc  high-frequency  gene- 
rator, and  of  the  Drysdale-Tinsley  a.c.  potentiometer  is  also 
given.  

Chapter  VHI  will  be  of  special  value  to  telegraph  engi- 
neers, who.se  interests  have  been  .somewhat  neglected  by  the 
disproportionate  attention  be.stowed  by  investigators  on  purely 
telephonic  problems.  As  Dr.  Malcolm  points  out,  the  prob- 
lem of  determining  the  electrical  state  of  the  cable  at  any 
point  and  time  is  one  that  has  hitherto  produced  solutions  of 
particular  cases,  but  it  is  capable  of  complete  mathematical 
and  numerical  solution,  and  this  he  proceeds  to  demonstrate. 

The  in.sufficiency  of  the  K.R.  law  as  laid  down  by^  Kelvm 
is  pointed  out.  and  expressions  are  given  for  the  "arrival 
curve "  when  the  data  are  applied  to  the  San  Francisco- 
Honolulu  cable.  An  imnortant  contriliution  is  made  in  this 
chaptn-r  to  the  theory  of  leaks,  and  the  increase  of  .speed  in 
working  which   the  existenoe  of  a  leak  secure.s. 

Chapters  XI  and  XII  deal  with  the  various  methods  of  tele- 
graphic transmission,  particularly  that  of  the  sine-wave  fonn.. 
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Chapters  XII  and  XIV  discuss  tlie  ifistortion  of  signals  iu 
cables  and  the  methods  of  overcoming  it.  Descriptions  are 
Uiven  of  the  Orling  and  the  Heurtley  relays.  Chapter  XV 
deals  with  the  duplex  cables,  and  Chapter  XVI  with  the 
loaded   telegraph  cable. 

In  conclusion,  the  author  discusses  the  future  of  ocean, 
telegraphy,  and  of  the  possible  competition  from  the  field 
of  "wireless."  Reminding  the  reader  that  it  is  on  the 
attenuation  constant,  and  not  on  the  K.R.  of  the  cable,  that 
speed  of  working  depends,  he  is  convinced  that,  given  the 
exact  electrical  constants,  the  telegraph  cable  of  the  future 
c:an  be  so  de.signed  that  at  least  as  great  an  advance  may  be 
hoped  for  as  in  the  ca.se  of  telephony,  "  where  such  an  alto- 
gether disproportionate  increa.se  in  efficiency  has  been  attained 
without  increase  of  cost." 

The  volume,  as  a  whole,  is  indicative  of  pain,staking  and 
careful  work,  and  will  unquef>tionably  be  welcomed  by  every 
telegraph  and  telephone  engineer  in  this  country  who  is 
interested  in  the  theory  underlying  the  practical  work  for 
which  he  is  responsible.  The  symbols  employed  are  those  of 
the  practical  telegraph  man — not  those  of  the  academic  text 
book.  The  excellent  curves,  illustrative  of  the  mathematicnl 
results,  enable  one  clearly  to  visualise  what  is  hapi>ening 
under  the  given  conditions. 

Useful  appendices  furnish  the  reader  with  .statements  of 
the  principal  formulae  employed,  and  tables  of  effective  resist- 
ance, inductance,  and  impedance  of  .standard  apparatus,  &c.. 
are  given.  On  page  333  "  thory  "  should  be  "theory,"  and 
on  page  37.5  "  unchanged  "  should  be  "  uncharged."  The 
exponents  of  a  number  of  the  expressions  throughout  the 
book  are  badly  mutilated,  particularly  where  the  .solidiis  is 
used.     The  .same  applies  to  integration  limits.— A.  P. 


Tlir    Fdementu    of    Electrical    RngincerUm.        By    WlLLl.^M    S. 
Franklin.     Ijondon  :   The   Macmillan   Co.     Price  .'i;4..50. 
Volume  I.     Direct  and  Alternating  Current  Machines   and 
Sy.stems.    Pp.  465  +   x.    .368  figures. 

This  volume,  the  fir.st  of  a  trio  dealing  with  electrical  engi- 
neering problems,  is  by  an  .American  author  already  well 
known  to  engineers  in  this  country.  In  the  preface  it  is 
described  as  a  first  course  in  electrical  engineering,  covering 
both  direct  and  alternating-current  systems.  As  a  matter  of 
fact,  though  the  gi'eater  pait  of  the  volume  deals  with  elemen- 
tary work  suitable  for  such  a  course,  there  are  some  sections 
of  a  more  advanced  character,  and  which  would  only  form 
part  of  a  more  advanced  study. 

The  book  is.  si)eaking  generally,  characterised  by  rather 
more  freedom  from  convention  than  is  usual  in  English  works: 
this  is  certainly  no  disadvantage.  Thus  we  find  a  preliminary 
note  giving  an  account  of  the  functions  of  the  various  tech- 
nical societies  of  .America,  engineers  being  urged  to  join  one 
or  more  of  thf'se.  The  physical  aspect  of  electrical  engineer- 
ing is  also  more  emphasised  than  in  books  issued  on  this  side 
of  the  ocean.  Throughout  the  book  the  bias  is  strongly  to- 
wards the  machine  side  of  the  subject ;  there  is  no  considera- 
tion of  such  matters  as  lamps,  illumination,  cables,  or  wiring, 
and  instruments  are  only  referred  to  in  a  casual  manner  from 
time  to  time. 

The  first  section  of  the  book  deals  with  general  principles, 
chief  stress  being  laid  on  magnetic  work,  which  is  clearly 
and  adequately  con.sidered.  There  is,  however,  a  very  interest- 
ing chapter  on  tli"  clec-triiii  theory,  leading  up  to  an  account 
of  the  use  of  tin-  .'liilii.  valve  as  detector,  amplifier,  and 
generator  in  wir<■le^^  (cleMraphy  and  telephony.  In  view  of 
the  rapid  in'crease  m  our  knowledge  of  the  electron,  it  has 
now  become  essential  that  qualified  engineers  should  have 
some  knowledge  of  the  subject,  and  the  presence  of  this 
chapter  may  be  taken  as  a  sign  of  the  times. 

The  next  section  deals  with  direct-current  machines,  almost 
solely  from  tlie  jxiint  of  view  of  operation,  little  being  in- 
cluded with  regard  to  constructional  points.  There  is.  how- 
ever, an  appendix  dealing  with  armature  windings,  though 
Ihis  is  of  a  purely  theoretical  character,  the  question  of  the 
arrangement  of  the  winding  in  slots,  a  mo,st  important  prac- 
tical point,  not  being  con.sidered. 

The  third  section  deals  with  the  elementary  theory  of  altei'- 
iiating  currents,  the  treatment  differing  little  from  that  usually 
ado|>ted  in  this  country. 

Tlie  concluding  section  deals  with  alternating  cuiTent 
machines,  alternators,  converting  plant,  motors  (including  in- 
duction, synchronous,  and  commutator  types),  and  tiaiis- 
forniers  being  considered. 

The  treatment  throughout  the  b<X)k  is  clear  and  accui-ate. 
and  a-  special  compliment  may  be  paid  to  the  numei'ical 
examples  which  occur  (with  answers)  at  the  ends  of  most 
of  the  chapters.  These  are  of  a  varied,  and  often  of  an  origi- 
nal, character,  and  if  carefully  worked  will  necessitate  a  con- 
siderable amount  of  thought  on  the  part  of  the  student. 

The  diagrams  are  clear  and  useful,  and  the  only  criticism 
to  he  made  is  that  when  a  device,  as  a  field  magnet,  is  illus- 
trated, it  is  often  of  a  very  old  pattern.  There  seems  no 
rea.son  why  the  i>oint  under  consideration  should  not  be  indi- 
cated by  a  modern   arrangement. 

The  book  can  be  particularly  I'econnnended  to  that  large 
cUkss  of  men,  who,  having  good  practical  experience,  desire  to 
improve  their  theoretical  knowledge. 
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Ei.^KwiiERi:  in  this  issue  we  reproduce  in  abstract 
a  paper  read  before  the  Royal  Society  of  Arts 
by  Mr.  Ale-xander  Xewlands.  who  for  a  long 
time  has  taken  a  deep  and  practical  interest 
ir.  the  utilisation  of  British  water-power,  and 
has  now  provided  us  with  a  most  useful  mass 
of  information  on  this  subject,  thus  rendering 
a  valuable  sei-vice  to  the  public.  We  do- not  wish 
to  over-rate  the  importance  and  magnitude  of  the 
water-power  resources  of  these  islands,  and  the 
author  himseji  exhibits  native  caution  in  his  calcula- 
tions and  estimates;  but  we  fully  agree  with  him, 
and  with  some  of  the  speakers  in  the  discussion — 
amongst  whom  was  Mr.  W.  M.  Morrison,  general 
manager  of  the  British  Aluminium  Co.,  Ltd.,  the 
largest  users  of  water-power  in  this  country — that 
much  can  be  done  to  utilise  such  resources  as  we 
possess  for  the  supply  of  power  to  industries  estab- 
lished near  the  localities  where  they  exist,  particu- 
larly on  the  west  coast  of  Scotland,  where  the 
topographical  conditions  some'what  resemble  those 
of  Norway,  with  the  advantage  of  a  milder  climate. 
Thanks  to  the  remoteness  of  these  districts  from 
densely  populated  areas,  and  to  the  absence  of  any 
other  mode  of  utilising  the  water,^  the  rights  should 
be  obtainable  at  very  moderate  cost,  and  the  diffi- 
culties else-where  experienced  in  arranging  for  the 
flooding  of  a  valley  in  order  to  provide  adequate 
storage  capacity  should  not  be  met  with  in  any- 
thing like  the  same  degree. 

As  for  the  variation  in  power  available  at  dif- 
ferent seasons,  is  this  objection  ever  raised  in  con- 
nection with  the  agricultural  industry,  the  building 
trade,  or  other  staple  industries  of  a  seasonal  char- 
acter? At  no  time  would  the  works  be 'altogether 
idle,  and  it  conveniently  happens  that  the  period 
of  low  water  coincides  with  the  season  when 
the  employes  would  find  plenty  to  do  in  con- 
nection with  agriculture,  horticulture,  afiforesta- 
tion,  fishing,  &c.  Thus  the  "load  factor"  of 
the  working  population  would  be  maintained  at 
a  high  figure,  and  their  prosperity  would  not  be  in 
an\  way  diminished  by  a  temporary  shortage  of 
power.  In  this  respect,  our  climate  offers  some 
advantage  as  compared  with  Switzerland  and  other 
countries  where  the  melting  of  the  snows  provides 
the  ma.xinuim  power  in  the  summer  time.  More- 
over, there  are  various  industries  dependent  upon 
electrochemical  processes  wliich  can  be  conducted 
on  a  scale  depending  on  the  power  available  at  any 
lime,  such  as  the  maniffacture  of  calcium  carbide 
and  cvananiide,  the  fi.xation  of  nitrogen,  &c.,  with- 
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out  serious  detriment  due  to  a  temporarj'  relaxation 
of  output. 

We  are  especially  pleased  to  note  that  Mr.  New- 
lands  and  other  speakers  discussed  the  subject  from 
the  point  of  view  of  the  public  welfare,  and  with 
regard  to  the  social  benefits  to  be  derived  from  the 
establishment  of  local  industries  in  rural  districts. 
Hitherto  the  one  great  question  has  necessarily 
been  "  whether  it  would  pay,"  from  a  purely  com- 
mercial point  of  view;  that  time  has  passed  away — 
the  w'ar  and  its  lessons  have  opened  the  eyes  of 
all  to  the  supreme  necessity  of  "  team  working,"  of 
placing  the  national  welfare  in  the  forefront.  We 
regret  that  the  exigencies  of  space  prevent  us  from 
reproducing  Mr.  Newlands's  remarks  on  this 
aspect  of  the  question  at  length,  and  we  must  refer 
our  readers  to  the  original  paper.  '  Our  only 
criticism  relates  to  a  misunderstanding  with  regard 
to  the  recent  report  on  Coal  Conservation,  which 
he  shares  with  an  extraordinary  number  of  writers 
on  these  questions- — namely,  his  statCThent  that  the 
Committee  recommended  the  substitution  of  i6 
super-power  stations  for  the  existing  legion.  The 
fact  is  that  the  Committee  merely  suggested  the 
division  of  the  country  into  i6  areas,  supplied  from 
large  power  stations  which  might  number  30  or 
40,  if  necessary,  no  limit  being  placed  upon  the 
figure;  moreover,  so  far  from  each  of  these  sta- 
tions being  of  the  inadequate  output  of  20,000  h.p., 
as  he  states,  the  Committee  urges  that  each  of  the 
generating  sets  should  be  rated  at  not  less  than 
20,000  H.P.,  and  preferably  should  be  of  50,000  h.p. 
These  points,  however,  have  little  bearing  upon  the 
subject  of  the  paper,  though  the  fact  that  Mr.  New- 
lands  estimates  the  total  available  water-power  of 
the  British  Isles  at  something  like  one  million  h.p., 
whilst  the  Committee  looks  forward  to  the  addition 
of  15  or  20  million  h.p.  with  the  coal  saved  under 
its  scheme,  shows  that  at  the  best  we  cannot  hope 
to  supply  more  than  a  small  fraction  of  our  power 
lequirements  from  water  power. 

In  this  connection  it  is  worth  remembering  that 
the  cost  of  energy  from  water  power  is  practically 
fixed  by  the  capital  charges;  that  is,  that  it  costs  little 
more  to  supply  a  24-hour  load  than  a  i-hour  load 
of  the  same  kw.  rating.  Hence  the  value  of  water- 
'  power  to  industry  ought  to  be  estimated  not  on 
the  KW.  capacity  of  the  generating  plant,  but  on  the 
aggregate  output  in  Kw.-hours.  It  should  also  be 
borne  in  mind  that  when  farmers  realise  the  value 
of  the  assistance  that  they  can  derive  from  electric 
power,  the  small  water  powers  that  are  scattered 
about  the  country  will  be  well  worth  development 
for  agricultural  purposes. 

In  conclusion,  while  we  are  here  concerned  with 
British  water  power  only,  let  us  not  lose  sight~of 
the  immense  resources  of  the  Empire  in  this 
respect,  which  ought  to  be,  and  we  hope  will  be  in 
future,  developed  by  British  engineers  with  British- 
made  machiner)'.  The  vast  scope  that  lies  before 
us  was  briefly  indicated  by  the  author  and  by  Sir 
Dugald  Clerk,  and  we  are  glad  to  learn  from  the 


latter  that  the  Board  of  Scientific  Societies  is  col- 
lecting information  on  this  subject,  which  is  con- 
stantly growing  in  importance  for  many  weighty 
reasons. 

We  may  add  that  in  the  United  States,  where  the 
water-power  question  has  for  some  years  been  a 
bone  of  contention,  the  importance  of  finding  an 
immediate  solution  to  the  difficulties  which  have 
delayed  the  development  of  the  country's  power  re- 
sourced has  at  last  been  realised,  and  President 
Wilson,  in  a  message  to  Congress  in  December  last, 
declared  that  it  was  "  imperatively  necessary"  that 
legislation  should  be  enacted  to  enable  the  water- 
power  to  be  fully  utilised.  In  accordance  with  this 
statement,  the  U.S.  Administration  has  recently 
introduced  in  the  House  of  Representatives  a  new 
measure  designed  to  incorporate  the  best  points  of 
previous  Bills  whilst  avoiding  their  defects,  and  it 
is  anticipated  that  it  will  meet  with  little  opposition. 
At  a  time  when  the  shortage  of  coal  has  become 
acute,  and  transportation  difficulties  combined  with 
bitterly  cold  weather  have  culminated  in  an  un- 
paralleled state  of  chaos  on  the  railways,  our  Ameri- 
can Allies  are  lamenting  the  delays  which  have  re- 
sulted from  divided  counsels  in  their  Legislature, 
but  for  which  the  development  of  their  immense- 
natural  resources  would  have  placed  at  their  com- 
mand hydro-electric  power  of  priceless  value. 


Amongst    the    numerous    depart- 
The  Board  of     mental  committees  which  have  come 
Trade  into    existence  during   the   last   few 

Tramways  months  is  the  Board  of  Trade 
Committee.  Tramways  Committee,  to  which  we 
briefly  referred  in  our  issues  of 
November  I5tli  and  23rd  last.  The  Committee,  it 
may  be  mentioned,  has  recently  received  an  addi- 
tional member  in  Mr.  Jas.  DalrA'mple,  of  Glasgow, 
and  is  housed  at  8,  Buckingham  Gate,  S.W.  The 
duties  of  this  Committee  were  recently  defined  by 
the  Board  of  Trade  Journal  as  follows ;  — 

1.  To  take  steps  to  provide  where  necessary  for  the  loan 
or  transfer  of  rolling  stock,  materials  or  plant  from  one 
undertaking  to  another. 

2.  To  detennine  the  relative  prioriti.  of  the  demands  of 
vaj-ious  tramway  and  light  railway  undertakings  for  necessary 
materials  and  supplies,  and  to  make  the  necessai-y  arrange- 
ments in  the  matter. 

3.  To  deal  with  questions  of  new  or  increased  seryices  and 
the  maintenance  of  existing  services,  and  if  considered  neces- 
sary to  make  recommendations  for  the  closing  of  the  traffic 
of  any  undertaking,  either  wholly  or  in  part. 

4.  To  consider  the  question  of  the  construction  of  new 
lines  or  the  extension  of  existing  lines,  and  to  make  recom- 
mendations as  to  the  supply  of  the  necessary  mat-erials,  plant, 
&c.,  therefor. 

5.  To  value  the  materials  and  plant  which  may  be  released 
by  the  reduction  of  services  or  the  closing  of  any  existing 
hues,  and  to  advise  as  to  the  amount  of  compensation  payable 
in  respect  thereof,  and  the  loss  in  revenue  involved,  if  any. 

6.  To  consider  such  apphcations  for  the  revision  of  exist- 
ing statutory  tolls  and  charges  on  tramways  and  Ught  rail- 
ways as  may  be  referred  to  them  by  the  Board  of  Trade,  and 
to  make  recommendations  as  to  the  action  to  be  taken. 

It  will  be  seen  that  while  the  Committee  is  mainly 
concerned  with  materials,  yet  Clauses  4  and  6  confer 
on  it  powers  of  a  wider  character,  in  regard  to  the 
construction  of  new  lines  and  revision  of  statutory 
charges,  and  incidentally  remind  us  that  a  commit- 
tee of  tramway  experts  such  as  this  might  very 
well  be  a  permanent  institution,  as  it  could  at  least 
be  depended  on  to  show  a  practical  appreciation  of 
the  future  possibilities  of  tramway  development, 
and  to  deal  sjTnpathetically  with  proposals  for  re- 
viving this  rather  dormant  branch  of  the  electrical 
industr)'. 
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GOVERNMENT     PROPAGANDA     BY 
TRAVELLING     KINEMAS. 


Villa(;ers  and  townspeople  in  various  parts  of  (4reat 
Britain  and  abroad  will  shortly  be  viewing  with  interest 
military  lorries  initialled  B.I.L).  (British  Information 
Department),  and  bivouacked  on  village  greens  or  market 
squares,  or  wherever  else  an  audience  may  be  secured  for 
their  work  of  propaganda  by  kinematograph  on  behalf  of 
the  British  (io\'erninent  and  its  war  efforts.  Such  work  is 
greatly  needed  and  much  overdue,  especially  abroad,  where 
it  will  do   much  to  counteract  the   numerous  activities  of 


for  the  projector  and  resistance,  and  the  two  attendants 
have  ample  room  to  carry  out  their  duties.  A  complete 
set  of  spare  parts  is  carried,  as  well  as  a  folding  workshop 
bench,  fitted  with  heavy  vice,  soldering  equipment,  and  all 
tools  needed  for  effecting  field  repairs,  &c.  The  lorry,  fully 
loaded,  weighs  ."i.!>  tons. 


Fig.  1. — The  Biutish  Travelling  Kink.ma. 

German  agents.  Members  of  both  Houses  of  Parliament 
have  recently  inspected  these  outfits  in  operation,  and  most 
satisfactory  results  have  been  achieved. 

Each  unit  is  a  self-contained  portable  picture  projection 
set,  and  comprises  a  combined  jietrol  engine  and  generator 
switchboard,  and  projector.  These  are  mounted  on  the 
floor  of  the  lorry,  which  can  be  drawn  up  at  any  desired 
spot,  and  with  the  sides  ojifened  out,  is  at  once  ready  for 
exhibiting  the  "  movies.'"  The  necessary  scVeen  can  be 
hung  on  almost  any  wall  of  suitable  height,  or  strung 
between  trees  or  posts.  If  a  hall  is  available,  the  projector 
can   be   taken   inside,    a   sufficient  length    of  cable  being 


Fig.  2. — Roadside  REi-AUfS  in  Progress. 


•arried  to  meet  auy  probable  requirements  of  this  kind. 
The  switchboard  is  mounted  immediately  behind  the 
driver's  cab,  and  the  combined  bedplate  for  the  engine  and 
generator  is  fixed  parallel  to  it,  and  as  close  to  it  as 
possible.    The  remainder  of  the  floor  space  is  fhus  available 


Fig.  3. — Peteo[,-electkii:  Set. 

The  petrol  engines  are  four-cylinder  Pelapones,  of  12  h.p. 
at  SOO  R.P.M.,  and  are  fitted  with  automatic  lubrication, 
whilst  the  electrical  section  of  the  plant  is  of  the  (t.E. 
Co.'s  manufacture. 

The  switchboards  are  substantially  made,  and  all  cut- 
outs are  provided  with  straps  to  prevent 
their  jarring  out.  The  generators  are 
compound  wound,  with  an  output  of 
100  amperes  at  70  volts,  and  iT)  per 
cent.  o\'erload  can  lie  borne  for  two 
hours. 

Kamm  projectors  of  the  latest  model 
are  used,  with  a  new  pattern  front  type 
drum  shutter.  The  tests  have  proved 
that  the  pictures  shown  from  the  body 
(if  the  lorries  are  as  rock-steady  as  those 
of  any  modern  picture  hall.  AVhen  it 
is  remembered  that  the  generating 
plant  for  the  projector  arc  is  working 
on  the  same  floor  as  the  projector  itself, 
and  that  the  whole  apparatus  is 
mounted  on  the  relati\elY  unstable 
foundation  of  a  motor-lori-y  body,  this 
feature  is  of  sjiecial  interest,  and 
evidences  great  care  in  design:  It  is 
believed  that  no  success-ful  results  have 
previously  been,  ol  tained  with  an 
arrangement  of  this  kind.  The  lorry 
boilies  are  of  roomy  construction,  and 
will  act  as  homes  for  the  various  parties, 
hammocks  being  provided  for  sleeping 
purposes.  The  roof  is  fixed,  but  the 
sides  and  back  are  hinged.  The  lower 
hahes  of  the  latter  are  provided  with  legs,  which  rest  on  the 
ground,  whilst  the  top  halves  are  held  up  by  compiusses.  The 
arrangement  of  these  (,'au  be  varied,  therefore,  to  suit 
weather  and  other  conditions,  either  by  being  fully  opened, 
part  opened,  or  totally  closed.     The   4-ton  Yinct  chassis 
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are  fitted  with  special  transverse  bearers  to  take  the  weight 
and  vibration  of  the  crenerating  plant,  and  four- cylinder 
40-11.1".  engines,  with  four-speed  gear  boxes  and  worin- 
dciven   buck  axles,  are  provided.     The   entire  C(|nipnients 


-Pro.iectoh   in   Operation,   Showing  Freedom 
Vibration  (.exposure  20  skcosos). 


liave  been  completed  to  the  design  and  under  the  super- 
vision of  Capt.  .T.  W.  Barber,  of  the  British  Information 
J>epartraeiit. 


PROBLEMS     OF     INDUSTRY. 


{Cull tinned  from  page  105.) 
The  Minister  of  Labour  (Mr.  G.  H.  Roberts,  M.P.)  in  a 
recent  speech  expressed  the  view  that  the  state  of  the  labour 
market  after  the  war — aflfr  Ihe  lapse  ofa/ierioi/ofrecoiisfn/r- 
iion — would  be  so  favourable  that  physically  fit  men  would 
experience  very  little  difficulty  in  securing  employment,  but 
there  must  be  a  display  of  goodwill  and  sympathy  in  securing 
suitable  employment  for  the  disabled  solder.  Without  uni- 
iersal  co-operation  in  this  matter  grievances  would  arise. 
Mr.  Roberts  called  for  "  the  human  touch  "  to  be  applied 
throughout  the  whole  system,  and  in  respect  of  the  dis- 
charged soldier  of  the  unfit  type  it  will  be  our  bounden 
duty  to  display  it.  There  may  be  difficulties  with  those 
who  have  never  been  soldiers  at  all  in  this  connection,  and 
•we  shall  all  require  much  discretion  and  a  willingness  to 
show  the  "  human  touch.'"  Mr.  Roberts  holds  as  we  do, 
and  as  Mr.  Hichens  undoubtedly  does,  that  too  nianv  re- 
formers to-day  overlook  the  necessity  of  character.  There 
are  in  our  midst  to-day,  as  Mr.  Roberts  says,  men  of 
prominence  who  are  playing  with  the  fires  of  Vevolution 
and  pandering  to  passions — men  who  fail  to  perceive  that 
the  first  essential  of  real  progress  is  the  elevation  of  the 
character  of  the  whole  people.  On  the  other  hand,  it  is  satis- 
factory to  find  that  there  are  many  minds  at  work  upon  the 
constructive  side  and  not  a  few  of  them  agree  in  advocating 
this  "human  touch  "  in  industry.  Such  a  "touch  "  is  found 
by  some  speakers  to  exist  already.  For  example,  Major 
Astor,  M.P.,  finds  that  industry  has  been  "humanised"  and 
greatly  changed  by  the  development  of  co-operation  between 
employers  and  employed.  This  great  change,  however,  may 
not  outlast  the  war.  If  we  have  no  Prussian  militarism 
menacing  our  existence  that  co-operation  may  be  weakened 
unless  the  Whitley  machinery  be  set  up  to  give  it  both 
A  measure  of  permanence  and  room  for  free  play.  Major 
Astor  expresses  the  conviction  that  we  must  recognise 
that  great  changes  are  upon  us.  We  must  recognise  It  in 
industry.  There  is  a.s  much  responsibility  resting  upon  the 
reactionary  a?  on  the  wildest  of  Bolshevists,  for  the  feedin^of 


the  tires  of  rtvjlution.  When  we  say  that  Mr.  Hichens's  ideas- 
are  not  to  be  banned  on  the  ground  of  impractical  idealism,  we 
do  not  fail  to  see  that  all  leaders  of  industry  are  not  going 
to  give  them  their  approval  either  immediately  or  from  A  to  Z, 
but  they  have  the  merit  that  they  try  to 
bold  the  balance  fairly  between  Capital 
and  Labour  under  the  altered  conditions 
of  life,  when  the  spirit  of  industrial 
domination,  in  so  far  a.s  it  is  akin  to 
Prussian  militarism,  has  got  to  give  way 
to  the  '■  human  touch "'  of  Mr.  Roberts, 
and  to  the  "  humanising  of  industry  " 
advocated  by  Major  .\stor. 

Let  us  now  tuiui  to  a  review  of  certain 
steps  which  the  Uichens  principles  seem 
to  suggest  in  relation  to  certain  of  the 
outstanding  problems  with  which  in- 
dustry is  to-day  confronted. 

We  print  the  .Tames  Watt  lecturer's- 
remarks  on,  these  points  fairly  fully, 
because  we  believe  that  only  good  can 
result  from  a  close  study  of  them, 
however  much  they  may  run  counter 
to  the  commonly  accepted  ideas  of 
.  industrial  authorities.  First,  it  is 
held  that  do  business  is  entitled  to 
make  unlimited  profits,  but.  of  course, 
no  business  man  would  advocate  limi- 
tation unless  the  limit  were  suffi- 
ciently high  to  afford  such  a  return 
as  to  justify  the  investment  of 
capital  in  industrials.  We  shall 
require  after  the  war  to  offer  fuller 
inducement  to  capital,  rather  than 
less,  to  come  into  industry,  and  the 
days  that  will  call  for  the  maximum  of  efficiency  from 
us  all  will  not  be  times  to  dampen  down  initiative  in 
any  class.  The  limitation  might  be  quite  possible  without 
the  unwise  limitation  of  reward  to  managers  and  representa- 
tives responsible  for  progressive  business  policy  and 
action.  The  point  is  what  should  the  limit  of  return 
on  capital  be  ':  You  can  have  no  fixed  basis  for  differing 
businesses,  and  you  must  consider  it  in  relation  to  the 
reward  derived  by  the  workers  who  so  largely  contribute 
to  the  earning  of  it,  and  in  relation  to  the  price  to  the 
consumer,  to  serve  whom  the  business  exists  : — 

1.  The  present  theory  is  that  the  residum.  however  large  it  may 
be.  after  defraying  the  costs  of  production,  should  <ro  to  Capital. 
This.  I  submit,  is  unsound.  Labour,  the  entrepreneur  class. 
Capital  and  the  Consumer,  are  all  partners  in  the  business  of  the 
comn: u  lity.  and  no  one  class  is  entitled  to  benefit  unduly  at  the 
expense  of  another.  The  principle  of  the  profits  tax  should,  there- 
fore, be  retained  after  the  war.  The  present  tax,  of  course^  was 
intended  as  a  temporary  measure,  and  a  standard  of  profits  based 
on  pre-war  earnings  is  quite  unsuited  to  permanent  conditions.  It 
would  be  necessary  to  fix  a  standard  rate  of  interest  for  the  capital 
invested  in  each  class  of  trade  or  industry,  and  a  proportion  (I  sug-- 
tjest  a  substantial  one)  of  any  excess  profits  over  that  standard 
should  accrue  to  the  State.  In  any  such  scheme  it  would  be  neces- 
sary to  provide  tliat  adequate  allowances  are  made  for  depreciation 
and  for  reserves  to  secure  the  stability  and  development  of  busi- 
ness. The  wholly  inadequate  provision  for  depreciation  alloweil 
under  the  income-tax  rejrulations  to-day  has,  I  believe,  done  serious 
injury  to  the  industries  of  this  country.  It  has  encouraged  over- 
capitalisation ;  it  has  hampered  the  scrappintr  of  old  and  the 
substitution  of  modern  machinery  ;  it  has  given  us  a  retrogade  in 
place  of  a  progressive  standard.  .  .  .  Effect  must  somehow  be  given 
to  the  principle  that  no  section  of  society  is  entitled  to  an  unlimited 
share  of  the  wealth  of  the  community,  that  free  competition  has 
proved  .an  impossible  solution,  and  that  profit-sharing  with  the 
State  which  is  what,  in  the  effect,  .an  excess  profits  tax  is.  is  more 
equitable  and  more  expedient  than  other  forms  of  profit-sharing. 

2.  It  follows,  secondly,  that  just  as  Capital  is  not  entitled  to  an 
unlimited  reward,  but  must  be  checked  by  State  action,  so  also  the 
reward  of  Labour  must,  in  the  last  resort,  be  determined  by  the 
State,  as  representing  the  community.  Labour  has  no  more  right 
than  Capital  to  make  a  corner  in  its  own  commodity  and  hold  the 
community  up  to  ransom,  and  it.  too.  must  bow  to  the  will  of  the 
State.  In  pr.actice  it  is  clear  that  the  tendency  will  develop  for 
wages  to  be  settled  by  joint  industrial  boards  representing  em- 
ployers' and  workers"  organisations,  but.  in  the  event  of  disagree- 
ment, or  collusion  to  exploit  the  community,  the  State  must  have 
the  right  of  intervention.  It  is  not  fitting  that  any  party  should 
be  the  final  judge  in  its  own  cause,  and  any  such  claim  if  successful, 
will  inevitably  lead  to  the  disintegration  of  society.  For  the  com- 
munity will  be  divided  into  a  number  of  groups,  each  fighting  for 
its  own  hand,  private  gain  will  rise  superior  to  the  public  good, 
the  fundamental  law  of  social  life  will  be  broken,  and  the  eternal 
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■■  ith  will  h€  verifiw.l  that  a  kingdom  divided  against  itself  cannot 
md.  I  recognise  that  a  large  section  of  the  community  is  not. 
■day.  prepared  to  accept  the  principle  of  State  intervention,  and 
i  recognise  also  that  unless  it  appeals  tb  the  moral  judgment  of  the 
great  majority  of  the  nation,  it  cannot  be  enforced,  and  ought  not  , 
to  be  enforced.  The  important  thing  to-day  is  that  the  verdict  of 
public  opinion  should  be  sought. 

S.  The  principle  of  national  service  requires,  thirdly.  I  submit, 

that  the  status  of  Labour,  as  a   whole,  should  be   raised.     The 

workers  are  clearly  entitled  to  have  an  effective  voice  in  regard  to 

the    general    conditions    under   which    their  work   is   carried   on. 

They  are  vitally  intere^teti  in  all  questions,  for  example,  affecting 

-^a/es.    honre   of    labour,   apprenticeship,   demarcation    of    work. 

casnalisation.  and  they  have  an  equal   right,  with  employers,  to 

-ist  in  the  determination  of  these  problems.     The  general  accept- 

.■■e  of  the  proposals  for  joint  industrial  councils,  contained  in  the 

.  iiitley  Report,  is  good  evidence  that  public  opinion  will  support 

.e  demand  of  Labour  for  an  improved  status.     If  its  voice  is  to  be 

all  effective,  it  follows  that,  as  suggested  in  the  Whitley  Report, 

'.-trict  Councils  and  Works  Committees  must  be  established  to 

al  with  local  questions,  and  to  ensure  that  whatever  is  agreed  to 

V  the  Central  CouncilS'-is  carried  out  locally.     The  more  highly 

.  .'anised  Employers'  Associations  and  Trade  Unions  have  already 

ivanced  far  along  the  lines  of  the  Whitley  Report,  but  much  has 

-.  to  be  done  in  determining  precisely  the  powers  and  functions 

:  these  joint  central  and  district  bodies. 

In  the  course  of  his  discussion  of  the  first  of  these  points, 

'  [r,   Hichens  touches  upon  the  causes  of  Jjabour's  policy 

:  restricticn  of  output  which  has  become  so  serious  a  factor 

several  important  stages  of  the  war.     The  unfair  cutting 

'  piece  rates  has  lieen  alluded  to  by  us  again  and  again  as 

I'jing  a  root  cause  of  that  reprehensible  practice,     We  quote 

ag-ain  : — 

The  strongest  justification  of  restriction  of  output  is  that 
imlividual  firms  have  it  in  their  power  to  cut  down  piece-work 
rates,  and  in  the  past  they  have  often  done  so  when  they  found 
that  under  them  the  workers  were  earning  very  high  wages. 
Consequently,  the  workers  have  felt  that  in  the  end  the  result 
of  increasing  output  and  speeding  up  has  been  to  reduce  the  piece- 
work rates  and  restore  the  normal  balance  of  their  earnings  :  not 
unnaturally,  therefore,  the.v  have  concluded  in  favour  of  maintaining 
a  normal  output  of  work.  It  is  quite  clear  a  mistaken  piece  rate  must 
be  open  to  revision  downwards  as  well  as  upwards,  and  the  pledge 
given  by  the  Government  at  the  beginning  of  the  war  that  no 
piece  rates  should  be  reduced  wa.=  a  benevolent  blunder.  During 
the  war  some  bad  individual  mistakes  have  beea  made,  which  have 
reacted  on  industry  as  a  wluile.  It  would  seem,  therefore,  on  all 
grounds,  that  the  responsibility  for  fixing  piece  rates  and  special 
time  rates — in  other  words,  of  the  detailed  interpretation  of  wages 
agreements —should  rest,  not  on  individual  firms,  but  on  the  Joint 
District  Cotmcils  which  are  to  be  linked  up  with  the  Joint 
Industrial  Councils.  This  would  mean  that  these  Councils  would 
juire  a  competent  staff  of  rate  fixers  to  deal  with  each  case 
omptly.  but  a  more  than  corresponding  reduction  could  probably 
•  made  in  the  rate-fixing  staffs  of  individuals  firms,  and  the  gain 
hat  would  result  from  placing  the  settlement  of  piece  rates  on  a 

■  isis  that  would  establish  confidence  is   incalculable 

■Uective  rate  fixing  is  the  logical  outcome  of  the  shop-stewards' 
:;ovement  which  has  gained  recognition. 

Concerning  the  claim  that  is  sometimes  put  forward  that 
Labour  should  have  an  effective  voice,  not  merely  in  regard 
to  the  general  policy  and  conditions  of  industry,  but  in  the 
management  of  each  individual  business.  Mr.  Hichens 
remarks  that  this  claim  is  vaguely  put  forward  and  has 
never  been  clearly  thought  out.  He  agrees  that  the  general 
policy  and  conditions  of  industry  should  apply  to  each  firm 
in  an  industry,  and  therefore  it  is  right  that  Labour  shoiild 
have  an  effective  voice  in  determining  them  and  seeing  that 
they  are  carried  out,  through  joint  industrial  Councils  and 
District  Committees,  but  he  obser\'es  that  every  degree  of 
\ariation  is  possible  in  the  detailed  organisation  of  indi- 
vidual businesses,  apd  each  bvisiness  should  be  organised  on 
whatever  lines  seem  best  to  those  who  are  responsible  for 
its  direction.  The  evils  of  insecurity  of  tenure  are 
iidmittedly  great,  and  every  effort  should  be  made  to  remove 
"^;his  nightmare  of  uncertainty  which  oppresses  the  wage- 

iming  class  "  :  but  the  root  cause  of  it  is  "  not  the  right 
f  the  management  to  employ  whom  it  pleases,  but  the 
;!  actuation  in  supply  and  demand,  which  can  never  be 
wholly  controlled,"  although  much  more  can  l)e  done  than 
has  ever  been  attempted.  There  is  sonnd  .sense  in  the 
lemark  that :  "The  secret  of  success  in  business  lies  very 
largely  in  the  wise  selection  of  men,  and  if  that  responsi- 
bility is  taken  an  ay  from  the  management,  a  blow  will  be 
struck  at  the  very  roots  of  our  indnstriaj  supremacy."  We 
loelieve  that  this  view  must  be  considered  unassailable  by 
■he  reasonable  leaders  of  Labour,  though  we  do  not  expect 
';  to  cflrr\-  weight  with  the  sections  who  will   ''<'■  '.-ontent 


with  nothing  less  than  the  elimination  of  the  employer  and 
the  complete  control  of  industry  by  "  the  workers." 

From  later  remarks,  i^is  obvious  that  Mr.  Hichens  is 
not  in  agreement  with  the  soap-bubble  proposal  calculated, 
we  think,  to  be  a  source  of  unsettlement,  of  a  si.x-hours  day 
for  Lalx)ur  as  a  means  of  giving  employment  for  all  after 
the  war.  John  Bums"s  old  battle  cry  of  "  Eight  hours' 
work  and  eight  bob  a  day  "  finds  favour  with  Mr.  Hichens, 
so  far  as  the  first  part  of  it  is  concerned.  The  times,  how- 
ever, have  rendered  the  latter  a  very  modest  pittance,  and 
they  have  also  altered  the  attitude  of  many  people  toward 
the  eight  hours  demand  of  1897.  The  author  regards 
eight  hours  as  a  first  instalment  toward  further  re- 
ductions, because  it  is  now  generally  recognised  that 
man  is  not  a  mere  machine,  and  lengthy  drudgery 
will  not  produce  a  healthy  community  with  leisure  for 
faculty  development.  Furthermore,  onr  war-time  experience 
has  shown  that  it  may  be  a  very  false  economy  to  employ 
men  and  women  after  a  fatigue  point  has  Ijeen  reached.  Mr. 
Hickens  would  go  so  far  as  to  arrange  that  ea?h  worker, 
after  a  year's  service  with  good  timekeeping,  shoidd  have  a 
holiday  on  full  pay,  and  we  believe  that  this  idea  will  find 
favour  in  coming  days. 

/  Til  III'  lOi/i/iiieil.  i 


WATER-POWER     IN     GREAT     BRITAIN. 


Bi-  ALEXA>DEE  XEWLAXDS,  M.Lxst.C.E.,  E-NGKEER-is- 

ChIEF,    HiGHUND    R.ULW.4T. 


(.46strai-(  o/  yaper  read  before  the  Ro\'.*L  Societt  of  AktS.) 
Is  this  paper  the  author  gives  a  large  quantity  of  data  relat- 
ing to  the  rainfall,  river  discharge,  ratio  of  ordinary  to  flood 
discharge,  catchment  areas,  horse-power  available,  ice,  in  the 
British  Isles,  with  references  to  many  sources  of  information 
on  these  points.  He  pomts  out  that  each  catchment  area  is  a 
problem  in  itself,  and  it  is  extremely  difficult  to  generalise 
upon  the  power  possibilities  of  a  whole  comitry  even  with 
approximate  accuracy. 

Scotland. — ^Scotland,  and  in  particular  the  Scottish  High- 
lands, being  the  country  north  of  the  Forth  and  Clyde,  pos- 
sesses more  water  power  possibilities  than  any  other  part  of 
Great  Britain. 

Over  a  considerable  extent  of  this  northern  area  the  rain- 
fall exceeds  60  in.  per  annum,  and  it  is  fairly  tmiform 
throughout  the  year.  The  cotmtry  is,  however,  bare,  largely 
uncultivated,  and  treeless,  so  that  much  of  the  rainfall  is 
lost  in  fJboding  in  the  rivers. 

From  the  water-power  standpoint,  the  natural  lochs,  many 
of  them  of  large  area,  and  at  very  considerable  elevation,  are 
of  extreme  value.  They  act  as  regulators  to  the  rivers  in 
dealing  with  the  discharge  of  abnormal  rainfall,  and,  in  many 
cases,  are  ready  to  hand  for  regulation  and  control  as  power 
dams.  The  Highland  area  imder  review  extends  to,  approxi- 
mately, 12,000  square  miles,  and  the  seaboard  surrounding 
it  is  extremely  indented  and  extraordinarily  developed,  long 
sea  lochs  runiung  far  inland,  affording  excellent  facilities  and 
shelter  for  shipping.  2so  part  of  it  is  more  than  20  miles  from 
the  sea  or  the  Caledonian  Canal. 

The  foUowmg  table  admits  of  comparison  with  the  rest  of 
Great  Britain  : — 

Areas  h.wing  -50  inches   of  B.4isf.4LL  .^nd   over. 


- 

Total  area. 

SO-inch 
area. 

Percentage 

of 
total  area. 

Location. 

Scotland... 

£q.  miles. 
27,413 

Sq.  miles.' 
11,675 

42  '-, 

Scottish  Highlands 
and   Southern 

England... 

50.053 

3,.-»60 

6-:  ' 

Uplands. 
Lake  and  Shap  Dis- 
tricts and  Devon 
and  Cornwall. 

Wales      ... 

'■'■'•''i 

:!.:<;>0 

1 

Entire  Central 
area. 

Irelani     .. 

.    1- 

Chiefly  Donegal, 
Connemara.  Kil- 

lamey. 

The  Bath>Tnetrical  Survey  of  the  Scottish  Fresh  Water 
Lochs  is  of  the  greatest  assistance  to  anyone  interested  in  the 
water-power  posiibiUties  of  Scotland.  It  is  much  to  be  de- 
sired that  a  bath>nnetric  survey  of  the  inland  w.iters  of  the 
remainder  of  Ov-at  Britain  should  be  undortaken  either  by 
the  Ordnanc.  Survey  Department  or  the  Hydrographic  De- 
partment of  the  .\dmiralty. 

AVirh  :bf  ••  ■   -n-at'on  .ivai'.iV!,-'  th'  n-jlhT  hi?  en^rnvmred 
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til  arrive  at  :in  :ipi)ru.\imat6  estimate  of  the  water  power 
available  in  Seotlaml  by  the  impounding  of  the  discharge 
from  the  loch  basin.-i,  a.-^suming  an  average  rainfall  of  4'2  in. 
In  evei-y  i-iw  a  loch  has  been  selected  for  regulation  and 
control  a.s  an  intake,  and  the  drainage  area  of  it  taken  as 
tlie  catchment  available.  The  fall  available  has  been  reckoned 
as  that  from  the  intake  to  the  nearest  point  on  the  seaboard, 
or  on  the  route  of  the  Caledonian  Canal,  or  nearest  line  of 
railway,  the-se  being  the  locahties  where  industrial  works 
would  most  i-eadily  be  laid  down. 

Of  the  42-in.  rainfall  it  is  assumed  that  two-thirds,  or  28 
in.,  is  available  for  power,  and  the  figures  on  the  accflmpany- 
iug  map  represent  the  power  available,  assuming  that  the 
llow  for  '2-1  hours  is  utilised  in  12  hours,  the  efficiency  of  the 
machineo'  being  reckoned  at  75  per  cent. 

It  the  summer  flow  of  rivers  in  mountainous  disti'icts  be 
20  cu.  ft.  per  minute  per  square  mile,  equal  to  4i  in.  of  rain- 
fall, a  total  of  14  in.  w-ould  maintain  three  times  the  summer 
flow  in  these  rivers,  but  evaporation  and  absorption  would 
have  to  be  met  by  the  rainfall  in  excess  of  42  in.  ^ 

In  an  appendix  are  given  the  data  from  which  the  powers 
have  been  calculated.  The  map,  the  data,  and  the  method  of 
calculating  the  powers  are  simply  an  attempt  to  deal  in  a 
general  manner  with  the  possibilities  of  water  power  exists 
ing  in  the  country,  and  to  arrive  at  an  approximate  estimate 
of  the  amount  of  such  pow'crs. 

The  powers  on  the  map  total  up  to  376,000  h.p.  in  round 
figures.  By  diversion  and  linking-up  of  adjoining  catchment 
areas,  and  by  impounding  beyond  the  extent  provided  for  in 
preparing  the.  estimate,  it  may  be  assumed  that  for,  say,  100 
davs'  supply,  650,000  h.p.  is  available. 

In  the  Scottish  Highlands  the  largest  installation  so  far 
laid  down  is  the  Kinlochleven  works  of  the  British  Alumi- 
nium Co. 

The  drainage  area  is  the  relatively  small  one  of  55  square 
miles,  but  it  has  no  natural  reservoir  within  it,  so  that  the 
expense  of  constructing  a  dam  of  a  maximum  height  of  .86  ft. 
and  of  a  length  of  1,037  yd.  had  to  be  faced. 

The  area  had,  however,  the  paramount  advantage  of  a 
high  elevation,  the  overflow  sill  of  the  dam  being  1,065  ft. 
above  Ordnance  Datum,  and  the  effective  head  being  920  ft. 
It  has  a  further  advantage  in  respect  of  its  high  rainfall  of 
fully  70  in.  per  annum,  and  the  water  rights  w'ere  bought 
outright. 

The  reservoir  has  a  length  of  7i  miles,  and  an  average 
wadth  of  about  half  a  mile.  It  impounds  about  20,000  million 
gallons  of  water,  sufficient  to  give  an  output  of  30,000  h.p. 
for  about  100  days.  The  cost  of  the  works  proper  was 
£600,000.  or  £20  per  h.p. 

In  1909  Mr.  Morrison,  manager  of  the  company,  stated 
that  the  output  of  the  plant  was  150,000,000  units  per  annum. 
After  allowing  for  interest  and  depreciation,  the  total  cost  of 
the  energy  was  0.0625d.  per  unit  on  a  load  factor  approaching 
unity,  or  approximately,  34s.  per  h.p.  per  annum .  continuous 
working. 

Having  developed  the  power  in  the  Leven  basin  the  com- 
pany is  now  asking  Parliamentary  authority  to  utiUse  the 
Laggan  basin.  The  same  company  has  also  7,000  h.p.  in- 
stalled at  Foyers  on  Loch  Ness. 

As  an  example  of  a  small  installation,  that  at  Raven's,  near 
Strathpelfer,  may  be  instanced.  The  water  is  drawn  from  a 
small  dam  costing  little  more  than  an  ordinary  farm  mill- 
dam,  and  on  a  head  of  600  ft.  develops  120  h.p..  and  supplies 
current  for  lighting  and  power  to  Dingwall  and  Strathpeffer. 
There  are  installations  at  Stanley,  Blair  Castle,  Loch 
Eosque,  Achnasheen,  Evanton  Village,  Ardross  Castle,  Foch- 
abers, North  Esk,  and  elsewhere. 

Attractive  possibilities  exist  in  the  stretch  of  the  Caledonian 
Canal  between  Loch  Ness  and  Inverness.  Ijoch  Ness  drains 
iipproxirnat.eIy  700  square  miles,  and  the  level  of  it  is  .50  ft. 
on  Ordnance  Datum.  The  stretch  of  the  canal  referred  to  is 
the  same  level  as  the  loch,  and  by  drawing  from  it  such  a 
i|uantity  of  water  as  would  not  interfere  v/ith  navigation, 
3.000  H.p.  for  the  working  days  of  the  year  could  be  got  at 
Inverness. 

Loch  Luichart,  near  Strathpeffer,  drains  149  square  miles 
of  very  wet  country,  and  has  an  area  of  1,150  acres.  The 
river  falls  125  ft.  in  a  length  of  850  yards.  Two-thirds  of  a 
42-in.  rainfall  would,  under  these  conditions,  represent  6.000 
H.P.  on  a  12-hour  day  basis.  The  outlet  of  the  loch  is  a 
narrow  rocky  gorge,  and  impounding  could  be  easily  and 
cheaply  carried  out. 

Lochs  Morie  and  Gla-ss,  on  the  east  shoulder  of  Ben  Wyvis, 
are  at  elevations  of  621  ft.  and  712  ft.  respectively,  and  the 
combined  powers  from  them,  if  developed  on  the  shore  of 
Cromarty  Firth,  would  amount  to  12,800  ji.p. 

There  are  considerable  and  widely  distributed  possibilities 
of  power  development  in  many  rivers  and  small  streams  all 
over  the  country.  The  development  of  small  powers  from 
suitable  streams  is  a  relatively  .simple  and  inexnensive  matter. 
In  the  case  of  large  rivers,  however,  it  is  difficult  economi- 
cally to  utilise  even  a  considei'able  part  of  the  normal  flow 
owing  to  the  cost  of  dealinfl  with  a  large  volume  of  water  on 
the  low  fall  normally  available.  Turbines,  for  a  head  of  25  ft., 
cost  £i  r>pr  H.P..  as  against  £1  ner  h.p.  for  a  h«id  of  500  ft 
A  high  fall  is  the  ruling  factor  in  all  eoonomically  developed 
power  schemes. 

If  it  be  as'suraed  that  20  cu.  ft.  per  minute  per  square  mile 
be  available  for  power,  this  represents  .03  h.p.  per  foot  of  fall. 


A  river  like  the  Spey,  draining  1,100  square  miles,  would, 
tliereforc,  represent  on  a  15-ft.  fall,  requiring  about  a  mile 
of  power  water  flume,  500  H.r.  On  many  reaches  of  such  a 
river  where  the  fall  is  much  greater  and  the  drainage  area 
less,  the  power  available  would,  however,  be  much  greater, 
owing  to  impounding  being  possible.  On  certain  large 
Irish  rivers  it  has  been  calculated  that  50  cu.  ft.  per  minute 
per  square  mile  is  available  for  ix)wer. 

Owing  to  the  difficulty  in  arriving  at  total  powers  avail- 
able directly  from  river  flow,  the  map  shows  power  obtainable 
from  impounded  areas  only. 

The  powers  shown  on  the  map  total  up  to  357,000  h.p.,  and 
it  is  believed  they  are  arrived  at  on  a  conservative  basis. 
Assuming  that  these  powers  are  looked  upon  as  a  national 
asset,  the  development  of  them  to  theii'  maximum  efficiency 
should  be  carried  out  under  statutory  control.  Unless  this 
be  done,  the  perpetual  right  to  them  will  be  absorbed  by 
private  enterprise,  and  so  be  lost  for  all  time  to  the  nation. 
It  does  not  follow  that  private  enterprise  should  not  be 
encouraged  to  develop  the  powers,  but  this  could  be  done 
under  statutory  authority  whereby  it  would  be  possible  for 
the  State  to  acquire  the  powers  if  and  when  it  required  them 
for  national  purposes,  or  to  buy  them  up  altogether  under  a 
nre-arranged  basis  of  purchase,  in  the  same  manner  as  at  the 
inception  of  the  railway  movement  the  Government  retained 
an  over-riding  interest  in  all  railways. 

Such  a  control  could,  moreover,  ensure  that  by  generating 
current  of  the  same  periodicity  at  every  power  station  the 
whole  of  them  cauld  be  made  to  feed  into  a  network  of  trans- 
mission lines.  In  this  way  abnormal  rainfall  in  areas  widely 
apart  could  be  converted  into  power,  and  not  be  lost. 


M/i  "It""    "Sa^i.^    -^/S.        '  /  j 


'--Ar...- 


Map  of  Part  of  Scotland. 

showing  areas  having;  an  average  rainfall  of  50  in.  per  annum 

or  more  Chatched  border  line)  and  available  horae-power. 


The  ^linistrv  of  Reconstruction  Sub-Committee  recommend 
IG  stations  of  "normally  20,000  h.p.,  or  a  total  of  320,000  h.p., 
say,  400,000  h.p. — about  "what  is  shown  on  the  map.  If  car- 
ried any  great  distance  the  Scottish  powers  would  have  to 
be  reduced  to,  say,  60  per  cent,  efficiency  to  allow  for  con- 
version and  transmission  losses,  but  even  then  their  total 
would  amount  to  300.000  h.p.  On  the  other  hand,  it  is  doubt- 
ful if  the  cost  after  development  and  transmission  to  existing 
industrial  areas  would  be  less  than  the  cost  of  power  gene- 
rated there  at  the  pit-head.  It  may  be,  therefore,  that  the 
sphere  of  usefulness  of  these  water  powers  is  the  region  in 
which  they  are  available,  along  with  a  fringe  of  the  adjacent 
territory  to  which  they  could  be  transmitted.  Scottish  w'ater 
power  exists  in  a  territory  destitute  of  coal,  and  it  is  due 
to  the  presence  of,  or  accessibility  to,  cheap  coal  that  the 
great  centres  of  industrial  activity  are  located  where  they 
are.  Shipping  facilities  also  determined  their  location,  but 
such  facilities  exist  all  over  the  northern  half  of  Scotland. 

The  extent  to  which  we  have  neglected  the  agricultural 
possibilities  of  our  country  is  causing  anxiety  to  reflective 
minds.  Only  22  per  cent,  of  the  people  of  Great  Britain  and 
Ireland  lived  under  rural  conditions.  Much  of  this  condition 
of  things  is  attributable  to  the  centralisation  of  industry, 
which  has  absorbed  our  rural  population  to  an  increasing 
extent  year  By  year. 

Now  we  have  the  cry  of  "  back  to  the  land,"  and  a  demand 
for  affore.?tation,  which  latter  undoubtedly  offers  vast  .and 
fqr-reaching    remedial   possibilities.     Both    of  these   schemes 
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should  as  far  as  possible  be  associated  with  an  industrial 
ilevelopinent,  and  where  water-power  exists  this  is  eminently 
practicable. 

If  we  are  to  witness  the  birth  of  an  industrial-cum-agricul- 
tural  era  in  this  part  of  the  country,  it  follows  that  sufficient 
Highland  water  power  must  be  conserved  for  the  purpose. 
Farming'  operations  generally  could  well  participate  in  the 
broadcast  distribution  of  electricity  for  lighting  and  power 
for  all  the  operations  carried  on  in  the  field  and  in  the  farra 
buildings. 

The  real  advantage  of  combining  industry  wdth  agriculture 
on  any  scheme  of  land  settlement  is  that  the  industrial  em- 
ployment supplements  the  living  on  the  croft  or  small  hold- 
ing, which  of  itself  will  nut  pi'ovide  a  sufdciently  remunera- 
tive and  attractive  liveUhood. 

Dr.  Scott,  Professor  of  Political  Economy,  Glasgow,  in  a 
report  to  the  Scottish  Board  of  Agriculture,  strongly  advo- 
cates the  initiation  of  a  scheme  of  home  industries  using 
power  in  the  Highlands.     ' 

Mr.  E.  A.  Ashcroft,  speakmg  at  the  Institution  of  Mining 
and  Metallurgy,  says  there  are  in  the  extreme  north-west  of 
Sutherlandshire,  and  within  reach  of  admirable  shipping  faci- 
Uties,  12,000,000  tons  of  pegmatite  in  intrusive  veins  of  a 
total  width  of  a  quarter  of  a  mile,  ideally  situated  for  open 
quarrying  opeiatious.  He  e.'-timates  that  from  a  plant  which 
he  specifies  50  tons  a  day  of  80  per  cent,  potassium  muriate 
could  be  obtained,  equal  to  what  is  obtained  from  all  the  300 
blast  furnaces  in  the  country  put  together.  These  Scottish 
deposits  would  alone  suffice  to  maintain  twice  such  an  output 
for  50  years  at  a  cost  not  exceeding  £7  a  ton,  and  not  more 
than  £15  to  i£'20  a  ton  even   under  war  conditions. 

Graphite  exists  more  or  less  freely  in  several  localities. 
Molybdenite  and  chromite  are  also  to  be  got ;  steatite  exists  in 
various  locahties,  and  the  Skye  diatomite  is  well  known.  The 
iron,  consisting  largely  of  brown  hematite,  at  Tomintoul,  is 
worth  mention,  and  the  iron  deposits  in  Eaasay  are  now  well 
known.  Lead  ore  is  being  worked  at  Georgemas,  and  barytas 
near  Lybster,  both  in  Caithness. 

England  and  Wahs. — If  the  figure  already  arrived  at  for 
Scotland  be  assumed  conect,  on  the  same  ratio  the  power 
for  the  other  countries  would  be  :  — 

Foi'  12  hours' 
daily  supply. 

England         •2.'<1,0(X)h.p 

Wales  109,000  H. p. 

Ireland  3o9.0(X1  n.r. 

The  absence  of  large  lochs  in  England  and  Wales,  and  the 
want  of  elevation  in  the  country  as  a  whole,  severely  restrict 
the  possibilities  of  water-power  development. 

The  direct  flow  of  rivers  appears  to  be  the  principal  source 
of  energy  available,  and  owing  to  the  variation  in  flow,  and 
for  other  reasons,  no  great  .amount  of  power  appears  to  be 
economically  available. 

The  Dee  drains  713  square  miles  above  Chester,  and  by 
utilisation  of  the  old  Roman  w-eir  on  the  river  there,  the 
yield  from  this  catchment  area  is  passed  through  turbines, 
and  appears  to  develop  about  .500  h.p.  on  a  fall  varvin"  froui 
1  ft.  to  9  ft.  . 

If  the  average  fall  be  called  5  ft.  the  power  per  square  mile 
of  dramage  area  ix-r  foot  of  fall  equals  14  H.p.,  requiring  9(J 
cii.  ft.  per  mmute  per  square  mile.  The  average  flow  of  the 
Dee  at  Chester  is  given  as  90,540  cu.  ft.  per  minute  =  127 
cu.  it.  per  minute  per  square  mile. 

/rf/iniJ.— Like  England.  Ireland's  poi5.sibilities  of  power  ap- 
pear to  be  principally  in  her  great  rivers. 

A  great  part  of  the  interior  of  the  country  is  a  flat  plateau 
ot  varying  elevation,  liut  nowhere  at  anv  great  height  above 
sea-level.  In  this  plaU>au  flow  great  sluggish  rivers  which 
have  a  steep  fall  to  the  .sea  for  the  last  few   miles  of  their 

1*^  l!  7  feature  of  the  rivers  makes  them  extremelv 
valuable  for  power  production.  The  best  of  the  lochs  he  in  flat 
arable  or  grazmg  country,  and  the  raising  of  their  level  bv 
mapounding  would  flood  much  valuable  territory. 

Mr.  Dick  makes  an  estimate  of  powers  from  a  numlier  of 
rivers.    The  amount  of  powfer  as  given  by  him  is  as  under  :  — 

"Constant"   power       5,916  h.p. 

Ten  months'  power       ll!,^.32  h!p' 

Seven  months'  power 23^664  h.p! 

Mr.  Dick  says  that  the  normal  flow— i.f ..  giving  ten  months' 
power-may  for  areas  of  30  square  miles  and  upwards,  be 
taken  as  2.3J  cu.  ft.  per  minute  per  square  mile 

To,  recapitulate  briefly,  if  we  are  to  pay  for  this  «ar  bv 
acceleration  of  oiir  industrial  activities,  any  .scheme  for  the 
1.1  oadcast  distribution  of  cheap  power  is  of  the  utmost  import- 
.Mur^  Water  power  provides  great  po,s.sibilities  in  coalless 
tuTitory  and  where   coal  cannot  be  cheaplv  imported. 

Any  .successful   policy   for  an _ agricultural' renaiss;ince  must 

Hfpr   ,w,  ^^   ^"   industrial    pohcy,    and    utilisation    of 

■nrntr  n  •  ^f  '"'.'^"••'''^ation  are  preeminently  attractive 
nom  tnis  point  of  view. 

The  rural  homes  throughout  the  country  an^  occupied  bv 
'n  tV^t.T  y'''^'^  "I  ^^?''  '°"^  ""'^  daughters  emploved 
t^und  r^nf,  "r"''  '""^  ""'■^''^  ^^^  younger- generation -be 
are  hnvn  V^''''''m  '""^  attractive  employment  where  thev 
novertv  f  ^^  "■'","?*  -^'"'^  '^o^"  'h^'-«-  Moreover,  the 
poverty   of  our  rnrnl   distru'ts   has   been    for   long   attracting- 

1  tt?.!  :""  ','"''fu  ^""^'.''""«  '^e  done  which  will  increase 
tlii-   lateable   value  there,    it   looks  as   if  taxation   for    public 


services,  such  as  education,  poor,  roads,  sanitation,  &c.,  will 
eventually  have  to  be  met'b^y  the  State. 
.  In  an  appendix  the  author  gives  abvmdant  data  regarding 
the  Scottish  lochs,  drainage  areas,  fall  available,  and  power 
possibilities.  His  approximate  formula  for  calculating  horse- 
power is  A  h/3,  where  A  =  catchment  area  in  square  miles 
and  H  =   fall  utilised  in  feet. 

In  the  discussion,  Mr.  C.  S.  Meik  said  that  in  the  eastern 
part  of  the  Highlands  42  in.  of  i-ainfall  was  high,  but  that 
figure  was  very  low  indeed  for  the  western  shores  of  Scot- 
land. There  were  districts  west  of  the  Caledonian  Canal 
where  the  average  rainfall  was  over  100  in.,  and  at  Kinloch- 
leveu.  farther  south,  it  «as  80  iu.  It  therefore  followed  that 
the  water  power  available  on  the  western  coa.st  would  be 
very  much  more  than  in  the  interior.  He  did  not  see  how- 
small  powers  could  be  developed  to  advantage,  especially  in- 
land, unless  the  power  was  going  to  be  tran.smitted  to  a  town. 
On  the  western  shores  of  Scotland  he  thought  there  was 
every  possibility  of  large  developments  in  the  future,  because 
the  use  of  power  to  any  extent  involved  the  conveyance  of 
raw  materials,  and  those  materials  could  be  conveyed  much 
more  cheaijly   by  sea  than  by   railway  or  any  other  means. 

Mr.  W.  Murray  Morrison  did  not  agree  'with  Mr.  Meik 
with  regard  to  small  powers,  but  thought  there  were  a  num- 
ber of  industries  which  might  very  well  be  set  up  to  utilise 
smaller  powers,  by  which  he  meant  3,000,  4,000,  and  5,000 
H.p.  With  regard  to  the  employment  of  labour,  he  believed 
that  the  establishment  of  such  installations  in  the  Highlands 
of  Scotland  was  the  key  to  the  situation  which  politicians 
had  been  striving  to  find  for  many  years  past,  because  it 
would  lead  to  an  increase  in  agriculture,  fishing,  and  other 
industries,  including  afforestation,  which  would  need  serious 
attention  after  the  war.  He  did  not  agree  with  the  author's 
plea  for  the  natio-ialisation  of  the  water  power  in  this  coun- 
try ;  if  private  manufacturers  w-ere  encouraged  to  extentl  the 
use  of  water  power,  progress  would  be  very  much  more  rapid. 

Sir  John  Benton  thought  the  Government  should  make  a 
thorough  hydrographic  survey  of  all  the  waterways  in  Scot- 
land. Objection  might  be  taken  to  nationalisation,  but  a 
proper  survey  of  the  water  powers  of  this  country  must  be 
regarded  as  a  national  question. 

Major-General  Sir  George  Scott  Mokcrieff  thought  that, 
although  the  development  of  water  powers  might  be  left 
largely  to  private  enterprise,  there  should  be  some  co-ordi- 
nating influence  exercised  by  liie  Government  to  see  that  the 
utilisation  of  tho.se  water  powers  was  undertaken  on  some 
regular  and  definite  plan. 

The  Chairman  (Sir  Dugald  Clerk)  said  that  the  census  of 
production  taken  in  1907  showed  that  in  Great  Britain  at 
that  time  lOi  million  h.p.  was  being  used  in  stationary  engines 
of  various  kinds  for  the  industries  of  the  country,  which 
amounted  to  a  httle  over  1  h.p.  per  worker.  In  the  United 
States  of  America,  in  a  census  of  production  taken  in  1909. 
the  total '  hor.se-power  used  in  a  similar  way  was  over  23 
million,  .showing  that  the  Americans  had  developed  the  use 
of  power  to  a  very  large  extent.  The  Conjoint  Board  of 
Scientific  Societies  had  been  taking  an  interest  in  the  water 
power  of  the  British  Empire,  and  a  committee  had  been 
formed,  of  which  Mr.  Newlands  was  a  member,  to  study  the 
whole  question.  The  committee  w-as  trying  to  obtain  in- 
fonnation-  as  to  the  water  power  of  Canada,  New  Zealand, 
.-Australia,  India,  and  South  Africa,  and  had  already  made 
some  progress  in  obtaining  data  from  tho.se  countries."  There 
was  no  doubt  that  within  the  British  Empire  there  was  a 
very  large  amount  of  water  power.  The  author  had  esti- 
mated the  water  power  of  Canada  at  17.000,000  h.p.  The 
water  power  available  in  New  Zealand  appeared  to  be  about 
7.000,000  or  8,000,000  h.p.,  and  even  Australia  had  a  greater 
water  power  than  this  country.  It  did  not  seem  possible, 
judging  by  the  author's  figures,  that  in  England  steam  power 
and  other  engine  power  could  be  replaced  by  water  power 
to  any  very  gi-eat  extent,  but  it  was  necessarv  in  the  interests 
of  the  future  of  Great  Britain  that  coal  should  be  economised 
as  much  as  jxissible,  and  that  every  available  means,  inchuf- 
ing  the  use  of  water  power,  should  be  adopted  in  order  to 
lengthen  the  industrial  life  of  Great  Britain. 

In  reply.  Mr.  Newlands  said  that  Mr.  Morrison  was  mis- 
taken in  thinking  that  he  advocated  nationalisation  of  water 
power  or  anything  else;  he  simply  wanted  it  under  proper 
1  introl.  Without  some  Government  as.sistance  the  develop- 
ment of  water  power  could  not  make  much  progress. 

Tn  the  course  of  a  letter  to  the  Jounial  of  the  Society  on 
this  subject.  Mr.  .\lph.  Steiger  says: — 

"  I  was  told  in  the  discussion  of  my  paper  on  water  power, 
read  before  the  Institution  of  Electrical  Engineers  in  1896] 
that  there  was  no  water  power  in  this  country  worth  con- 
sidering, especially  on  account  of  the  irregularitv  ..f  tlir 
water  supply.  I  have  been  able  to  show,  and  prove  bv 
numerous  turbine  installations  with  low  and  varying  falls 
and  a  vaiwing  water  supply,  for  which  I  am  responsible, 
that  a  con.stant  and  good  water  power  can  be  obtained  under 
such  conditions  I  was  told  that  a  water  power  which  is 
varying,  would  have  to  be  supplemented  during  part  of  the 
year  by  artificial  power,  generated  by  steam,  oil.  or  gas.  at 
an  increased  capitnl  outlay  which  would  render  such  a  mixed 
plant  unremunerative.  It  seems  to  be  entirolv  forgotten 
that  the  initial  ontlny  for  such  auxiliary  power  forms  a  rela- 
tively small  part  .if  the  total  capital  outlay,  while  the  low 
annual  expen.'^es  of  the  hydraulic  plant  are  onlv  .^lightly  in- 
crea.sed  bv  the  t. mnorary  use  of  aiixiliarv_  pnwf^r  reniiirpd  tp 
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keep  up  the  supply  to  the  demand  for  power.  An  absolutely 
constant  power  can  hardly  be  found  anywhere,  and  wherever 
it  has  been  utihsed  to  its  full  capacity  it  has  been  found 
necessary  to  add  steam  plant  to  comply  with  the  increasing 
demand,  and  always  to  the  advantage  of  the  undertaking. 
I  am  infonned  that  even  at  the  Niagara  power  plant  steam 
ix)wer  is  being  added. 

"  In  the  dev!  Iiipment  of  water  power  the  cost  is,  of  course, 
the  first  point  to  be  considered.  It  is  generally  held  that 
high-fall  plants  are  cheaper  th:in  medium  or  low-fall ,  plants. 
This  is  correct  only  as  far  as  the  cObt  of  the  turbines  is  con- 
cerned, but  long  pipe-lines  often  make  hish-fall  plants  even 
more  expensive  than  medium-fall  plants  of  the  same  capacity. 

■■  With  regard  to  the  economical  point  of  view,  the  not-e- 
worthy  fact  may  be  mentioned  that  in  Westphaha,  the  centre 
of  the  German  coal  industry,  whole  valleys  Have  been  closed 
by  large  dams  forming  artificial  lakes  for  the  threefold  pur- 
ix>se  of  regulating  the  flow  of  water  for  navigation  of  rivers, 
to  prevent  flooding,  and  to  obtain  power." 


ELECTRIC     PLOUGHING. 


Due  to  the  havoc  of  war  and  the  claims  of  industry,  the 
supply  of  agi-icultural  labour  will  be  qiute  inadequate  to 
meet  the  needs  of  a  vigorous  agricultural  programme,  unless 
mechanical  power  be  used  wherever  possible  to  perfoiin 
duties  which  were  fonnerly  accomplished  by  manual  labour. 
Suitable  equipment  must  be  provided  for  the  purpose,  and  the 
int-erest  and  the  confidence  of  the  farmer  must  be  secured. 
Also,  if  electrically-driven  machinery  is  to  be  used,  overland 
distribution  schemes  must  be  inaugurated,  or  town  distribu- 
tions extended  so  as  to  place  "  ready-made  "  electrical  energy 
at  the  disposal  of  individual  fanners.  Isolated  power  plant, 
consisting  of  a  steam  or  oil  engine  (with  or  without  the  addi- 
tion of  a  dynamo  to  supply  lighting  and  small  power  de- 
mands), or  of  a  wind  or  wat«r-driven  djTiamo,  is  already  used 
to  a  considerable  extent,  and  is  undoubtedly  a  valuable  aid 
to  the  farmer.  On  the  other  hand,  the  arguments  in  favour 
of  electric  driving  in  workshop  and  factory,  taking  energy 
fiom  the  mains  of  a  supply  company,  apply  with  even  greater 
force  to  the  needs  and  circumstances  of  farmers  and  machine 
farming.  We  have  discussed  frequently  during  recent  years 
the  general  problem  of  electricity  supply  for  agriculture,  and 
the  use  of  motors  for  such  purposes  as  preparing  fodder, 
threshing,  pumping,  and  so  forth.  In  the  present  notes  we 
propose  to  deal  exclusively  with  the  subject  of  electric  plough- 
ing,* this  including  a  number  of  problems  which  must  be 
solved  if  "electricity  in  agriculture"  is  to  reahse  its  full 
possibilities. 

Ploughing  is  one  of  the  primary  duties  of  every  arable 
farmer;  it  is,  moreover,  a  duty  which  can  only  be  performed 
during  a  few  months  of  the  year.  E-elatively  heavy  machi- 
nery and  relatively  high  power  are  required  for  its  perform- 
ance. These  characteristics  are  inherently  unfavourable — ex- 
pensive niachiner>-  is  necessary,  which  can  be  used  only  for 
a  small  part  of  the  year.  So  far  as  concerns  electrical  opera- 
tion, the  power  demand  is  relatively  high,  but  the  annual 
load  factor  is  low,  and  the  demand  comes  at  seasons  when 
the  station  load  from  other  sources  is  a  maximum.  Neverthe- 
less, if  suitable  equipment  be  used,  electric  ploughing  can  be 
made  technically  and  commercially  successful,  but  it  must 
be  emphasised  that  the  difference  between  one  type  of  equip- 
ment and  another  is  sufficient  to  alt«r  the  whole  aspect  of  the 
problem. 

During  the  last  18  months  or  so.  st-eam  and  oil  tractors 
have  been  used  on  a  verj'  large  scale  to  break  up  grass  land 
in  this  country,  but,  whilst  these  machines  are  undoubtedly 
well  suited  to  emergency  application  in  any  part  of  the  coun- 
try, they  do  not  offer  the  best  means  of  ploughing  our  land 
year  after  year  under  normal  conditions.  For  this  service  a 
light,  electrically-driven  haulage  equipment  offers  many  ad- 
vantages. German  trials  of  electric  ploughing  have  been  none 
too.succe.ssful,  owing  largely  to  the  use  'of  too  heavy  and 
costly  equipment. 

Poiyer  Req-uiremcnis. — The  end  to  be  accomplished  is  the 
exertion  of  a  sufficient  pull  on  the  plough.  Other  things  being 
equal,  the  necessaiy  pull  varies  with  the  breadth  and  depth 
of  ploughing,  and  may  be  referred  to  the  basis  of  so  many  lb. 
puU  per  sq.  ft.  of  section  ploughed.  Bingelmann's  dynamo- 
meter tests  yield  the  following  values  for  the  specific  effort 
(Ti)  required  :  — 

Light  soil        740  to     520  lb.  per  sq.  ft. 

Heavy   soil       ...  1  1'2.t  to  1,230  lb.  persq.  ft. 

Four-year  lucemf  1,780  lb.  per  sq.  ft. 

Heath  land      ...  1,260  lb.  per  sq.  ft. 

If  the  furrow  be  \  ft    wide  and  p  ft.  deep,  the  horse-power 
r  required  to  advance  the  plough  v  ft,  per  second  is  :  — 
P  =   klr  v/530     (1) 

This  fundamental  formula  shows  that  a  given  area  may  be 
ploughed  in  a  specified  time  by  a  tool  w'hieh  ploughs  a  wide 


furrow  at  low  spieed,  or  by  one  which  ploughs  a  narrow 
furrow  at  proportionately  higher  speed.  The  former  alterna- 
tive involves  the  use  of  heavy,  cumbersome,  and  costly 
machines  which  are  difficult  to  move  from  place  to  place, 
whilst  the  second  alternative  is  subject  to  the  limitation  that 
the  plough  cannot  easily  be  steered  at  speeds  exceeding  3 
M.P.H.,  or  i  M.p.H.  as  a  maximum  (i.e.,  4.4  to  6.G  ft.  per  sec). 

Suppose  that  it  be  required  to  plough  12  in.  deep  with  a 
multiple-share  plough,  ploughing  a  width  of  3  ft.  If  the 
.soil  be  heavy  and  the  .sfieed  3  M.r.H.,  the  power  theoretically 
necessary  is :  p  =  1,2;30  x  3  X  1  X  4.4/5.50  =  30  h.p. 
(approx.).  In  order  to  allow  for  roots,  large  stones,  and 
losses  between  motor  and  plough,  it  would  be  wise  to  pro- 
vide a  60-H.p.  motor  in  this  case.  Such  a  plough  would  deal 
(theoretically)  with  3  X  4.4  X  3,600/43.560  =  1.09  acres  per 
hour,  or  13  acres  per  12-hour  day.  Actually,  one  cannot  count 
on  more  than  65  per  cent,  utilisation  for  the  day,  so  that  the 
performance  should  be  about  83  acres  per  12-hour  day. 

Electric  haulages  of  75,  90,  or  even  100  h.p.  are  sometimes 
used  for  ploughing ;  from  12  to  15  acres  i>er  day  may  then 
be  ploughed,  but  the  equipment  becomes  costly  and  heavy. 

Systems  of  Traction. — Whatever  the  motive  force  utilised, 
the  plough  may  be  hauled  by  tractor  or  winding  drum.  The 
great  objection  to  tractors  and  automobile  ploughs  in  general 
is  the  high  percentage  of  the  power  supplied  which  goes 
simply  to  propel  the  tractor  over  w-hat  is  about  the  worst 
possible  surface  from  this  point  of  view.    This  source  of  loss 
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Haulage  Engine 

Fig.  1. — Single  H.\ul.4ge-deu.\i  Sistem. 

is  serious  enough  when  breaking  up  firm  grass  land,  and  it 
may  amount  to  60  per  cent,  of  the  energy  supphed  in  the 
case  of  arable  land  in  good  cultivation.  The  net  useful  trac- 
tive effort  is  limited  by  the  difficulty  of  obtaining  sufficient 
adherence  with  the  loose  soil,  which  is  more  damaged  (from 
the  farmer's  point  of  view)  the  heavier  the  tractor  or  auto- 
mobile. 

Thanks  largely  to  improvements  due  to  Fowler,  rope  haul- 
age gear  is  very  popular  for  deep  ploughing.  Either  one  or 
tW'O  rope-haulage  gears  may  be  used,  the  general  arrange- 
ment in  the  two  cases  being  as  shown  in  figs.  1  and  2  respec- 
tively. In  the  single-gear  .system,  a  cable  from  the  haulage 
drum  is  fixed  to  the  plough,  and  returns  i-/«  a  pulley  on  an 
anchor  truck  at  the  other  side  of  the  field.    The  haulage  gear 


*  Basing  our  remarks  on   data  given  by  M.   Delamarre  in 
the  Revue  Qeneralc  dc  I'Electricitc.  Vol.  I.    Nos.  18  and  22. 


'  Plough 

Haulage  Engine  Haulage  Engine 

Fig.  2. — Double  Haulage-ukum  System. 

is  of  the  double-drum  type,  either  drum  being  connected  to 
the  motor  whilst  the  other  nins  free  on  the  shaft.  The 
driven  drum  pulls  on  the  cable  which  unwinds  automatically 
from  the  free  drum.  At  the  end  of  each  furrow  the  double 
plough  is  tilted,  and  the  coupUng  of  the  haulage  drums  ie 
reversed;  the  tractive  pull,  which  was  formerly  direct  is  now 
taken  round  the  anchor  pulley.  The  double-gear  method 
(fig.  2)  employs  two  haulage  gears,  which  pull  alternately 
on  a  single  cable  attached  to  a  double-ended  plough. 

Comparing  these  two  systems,  the  single  system  offers  the 
great  advantage  of  very  much  lower  capital  cost.  The  anchor 
truck  is  very  cheap,  so  that  the  cost  of  ploughing  tackle  is 
little  more  than  half  that  of  a  pair  of  haulage-gear  trucks; 
also,  only  one  truck  has  to  be  supplied  with  electrical  energy, 
so  that  there  is  a  saving  in  the  distribution  conductors.  On 
the  other  hand,  there  is  a  double  length  of  rope  to  be  pro- 
vided and  kept  in  repair,  the  tackle  takes  longer  to  adjust 
than  in  the  case  of  the  double  gear,  the  anchoring  for  the 
return  pulley  may  occasion  difficulty,  and  the  system  is  only 
applicable  to  flat  ground,  over  which  the  driver  can  see  the 
.signals  of  the  man  at  the  plough.  The  double  haulage  gear 
system  costs  more  in  the  first  place,  hut  it  may  be  adjusted 
more  quickly  than  the  single  haulage  gear;  also,  it  is  applic- 
able to  furrows  up  to  6-50  yd.  in  length,  and  may  be  used 
river  uneven    ground. 

Tractors. — In  spite  of  the  fact  that  they  consolidate  the 
pround,  and  fail  to  secure  the  adherence  necessary  for  veiy 
high  tractive  effort,  and  in  spite  of  the  inefficiency  of  their 
propulsion,  tractors  have  been  used  very  successfully  in  ordi- 
nary ploughing  (6  or  7  in,  deep),  harrowing,  &c.  The  onljy 
electrical  equipment  of  this  type  which  need  be  deECribed  iF 


Vol.  S2.     Xo.  2,008,  February  8,  1918.]       THE      ELECTRICAL      REVIEW. 


129 


the  Zimmennann  electrically-propelled  plough,  the  general 
arrangement  of  which  is  illustrated  in  fig.  3.  Electrical 
energy  is  taken  from  a  h.t.  line  through  a  step-down  trans- 
former car  and  a  heavily  insulated  trailing  cable  l  (supported 
on  carriages  v,  \\,  &c..  at  60-yd.  intervals,  and  ia  thus 
brought  to  a  motor  on  the  plough  itself.  A  chain  A  B  is 
stretched  across  the  field,  and  the  plough  c  hauls  itself  to 
and    fro  by  means    of   a  toothed    wheel  engaging   with  this 


Fig   3— Zimmermann  Self-propelling  Plodgh. 

chain.  At  each  end  of  the  furrow  the  plough  is  tilted,  am' 
a  change-over  switch  reverses  the  motor.  The  chain  a  i; 
weighs  from  1  to  1^  lb.  per  yard,  and  needs  only  a  light 
anchor  (say,  75  to  90  lb.)  at  each  end. 

The  "  industrial  efficiency  "  of  the  Zimmermann  plough 
exceeds  50  per  cent.,  and  a  motor  of  15  or  20  h.p.  is  suffi- 
cient. The  complete  equipment — including  275  yd.  of  chain, 
two  anchors,  650  yd.  of  trailing  cable,  and  six  carrier  tiTicks 
for  the  latter — costs  from  f 355  to  £600,  according  to  the  h.p. 
of  the  motor;  Fowler  steam  haulage  equipment  costs  from  five 
to  ten  times  as  much.  The  cost  of  ploughing  14  in.  deep  is 
about  8s.  an  acre,  if  energy  costs  1.8d.  per  KW.-hour.  Seeing 
that  this  equipment  is  light,  inexpen.sive,  and  gives  the 
ploughman  complete  control  over  his  tool,  so  that  work  may 
proceed  at  dusk  or  in  fog,  it  is  possible  that  the  system  may 
be  received  more  favourably  than  it  was  when  firsfj  intro- 
duced. An  improved  form  of  the  equipment  was  introduced 
in  France  by  M.  Maguin,  who  replaced  the  flexible  trailing 
cable  by  a  special  type  of  catenary  line,  from  which  the 
plough  took  current  through  contact  brushes. 

Haulage  Gears. — At  first  sight,  it  seems  a  very  simple 
matter  to  mount  a  haulage  drum  on  a  suitable  carriage,  and 
then  drive  it  through  belting  or  gears  from  an  electric  motor. 
There  were,  however,  many  unsuccessful  attempts  to  build 
a  convenient  combination,  but  now  electric  haulage  gears 
have  been  brought  to  such  a  degree  of  perfection  (by  Eckert, 
Siemens,  A. E.G.,  Soc.  Electrotechnique  de  Turin,  Morelli, 
Jeumont,  and  Fillet)  that  one  may  say  that  it  is  lack  of 
enterprise  and  sympathy  on  the  part  of  manufacturers, 
central-station  authorities,  and  farmers — rather  than  lack  of 
suitable  equipment — which  is  responsible  for  the  restricted 
practical  application  of  electric  ploughing. 

The  three  types  of  equipment  which  may  be  described  as 
representing  modern  practice  are  the  Siemens  haulage,  the 
FiUet  equipment,  and  a  set  produced  by  the  Soc.  de  Con- 
structions du  Nord  et  de  I'Est  (Jeumont)  a  few  months  be- 
fore the  war.  ' 

The  Siemens  Equipment. — Tliis  was  the  first  electric  haul- 
age set  to  give  real  .satisfaction  in  ploughing,  and  it  is  u.sed 
principally   in    Germany   and    Spain.      One   model    works   in 


Fig.  4.— Siemens  Plough  and  Haulage  Car, 

conjunction  with  an  anchor  truck  at  the  other  sdde  of  the 
field,  whilst  a  second  model  is  designed  for  use  in  pairs.  The 
foniier  equipment  has  two  drums  for  the  tractor  cable,  these 
drums  being  driven  alternately  by  the  same  motor.  The 
chassis  is  of  heavy  construction  (fig.  4),  and  carries  an  en- 
closed motor  of  60-90  h.p.,  together  with  starting  gear,  cable 
drums,  and  a  change-over  coupling. 

In  either   type,   the  haulage  drum   or  drums  accommodate 
440  to  550  yd.  of  steel  rope,  and  two  haulage  speeds  are  pro- 


vided, VIZ.,  3i  and  5i  ft.  per  sec.  (21  and  3i  m.p.h.).  The 
cable  pull  is  exerted  at  right  angles  to  the  longitudinal  axis 
of  the  carriage.  The  motor  may  be  geared  either  to  the 
cable  drums,  or  to  the  rear  wheels;  the  carriage  is  thus  self- 
proiJelling,  and  niay  be  turned  on  a  very  small  radius.  An 
enclosed  belt-drive  between  motor  and  haulage  drum  pro- 
vides for  the  possibility  of  the  plough  encountering  roots  or 
large  .stones;   also,   it  permits  the  motor  to  be  used  conveni- 


b'Ki.  5.— Siemens  /Vnchor  TKUCii. 

ently  to  drive  threshing  machines,  line  shafts,  and  so  forth. 
A  tramway-type  controller  is  provided,  as  well  as  an  oil- 
immersed  maximum  and  minimum  cut-out.  A  tractive  effort 
of  8,800  lb.  can  be  exerted  on  the  haulage  cable. 

The  anchor  carriage  used  with  a  single  haulage  truck 
weighs  about  4  tons,  and  is  fitted  with  disk  wheels  (fig.  5) 
in  order  to  secure  a  sufficient  hold  on  the  ground.  It  is 
arranged  that  this  caxi'iage  is  advanced  automatically  as  work 
proceeds. 

The  only  objection  to  the  Siemens  equipment,  and  unfortu- 
nately it  is  a  serious  one,  is  its  great  weight  (about  13  tons), 
which  makes  movement  difficult,  especially  over  country  roads 
and  headlands. 

(To  he  concluded.) 


CORRESPONDENCE. 


Letters  receired  by  ns  after  5  P.M.  ON  Tuesday  cannot  ajipear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  tlie  earliest  possible  moment.  Ao  letter  can  he  puhli.\heA. 
unless  we  hate  the  writer's  name  and  address  in  our  possession. 


Examinations  in   "  Electrical   Installation  Work." 

Refemng  to  your  paragraph  du  the  City  and  Guilds -of 
London  Institute  on  p.  112  of  your  current  issue,  we  were 
specially  interested  in  your  remarks  relative  to  the  examina- 
tions  in    "  Electrical   Installation  Work." 

We  read  that  "The  examinations  were  held  for  the  first 
time  on  the  revised  syllabus,"  and  one  might  gather  from 
this  that  things  were  progressing  satisfactorily.  But  what 
are  the  facts? 

According  to  a  red-ink  slip  inserted  in  the  front  of  the 
City  Guilds'  programme  for  this  session,  no  examinations  in 
electrical  installation  work  are  to  be  held  this  year  "in  the 
event  of  the  continuance  of  the  war."  This  decision  re- 
quires to  be  received  with  disapproval,  and  the  shortsighted- 
ness and  laissez  faire  policy  of  the  authorities  condemned. 
In  times  like  the  present  an  extra  special  ettort  should  have 
l)een  made  to,  provide  the  necessary  recruits  to  fill  the,  gaps 
amongst  electrical  workmen. 

There  must  be  "  something  rotten  in  the  state  of  Den- 
mark," either  as  regards  the  teaching  or  equipment  of  the 
classes,  if  with  704  students  "  in  attendance  "  only  121  candi- 
dates present  thcmsolve-s  (at  38  centre.s),  and  only  result  in 
67  passes.  This  is  an  average  of  1.75  per  centre,  and,  of 
course,  less  than  that  per  class.  This  is  a  state  of  things 
that  the  profession  and  the  trade  should  be  ashamed  of.  A 
fact  that  should  make,  them  still  more  ashamed  is  that  the 
examinations  in  gas  fitting  are  to  continue  as  usual. 

In  one  sen.se  we  are  glad  that  the  examiner  finds  that  the 
practical  work  .shows  a  lask  of  adequate  equipment,  as  for 
several  years  ji^st  we  api)ear  to  have  been  more  or  less  alone 
in   thinking  this. 

Money  is  spent  lavishly  on  the  electrical  engineering  classes, 
often  on  unnecessary  and  expensive  apparatus,  while  the 
installation  work  classes  are  usually  staiwed,  and  a  pair  of 
pliers  has  ofti'n  to  .serve  for  a  numlier  of  students.  The 
other  "  apparatu.s "  is  generally  on  the  same  meagre  scale. 
TMs  sort  of  treatment  does  not  make  for  enthusiasm  amongst 
the  students,  and  those  that  "  stick  it "  in  such  circum- 
stances are.  to  l)e  commended   for  their  staying  powers. 

With  a  view  to  drawing  more  attention  to  the  whole 
matter,  we  have  inserted  the  following  question  in  our  cur- 
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leut  preliminary  examination  jwper  m  "  Klectric  Light 
Switcliing  "  : — 

11.  If  you  have  never  attended  classes  iu  the  City  Guilds' 
subject,  "Electrical  installation  Work,  "  or  "Electric  Wire- 
men's  Work,"  was  it 

((i)  Because  you  had  never  heard  of  them? 

(i))  Or  because  they   were  too  far  oil':' 

(c)  Or  because  you  thought  you  had  nothing  to  learn? 

(d)  Or  because  you  thought  the  subject  was  too  difficult? 
If)  Or  because  the  class  was  madeciuately  equipped'.' 

(/J  Or  what? 
>Jf  you  have  attended  such  a  class,  say  something  about  it. 

We  have  also  just  had  this  question  reprinted  on  separate 
slips,  and  shall  send  it  round  in  various  directions.  When 
we  have  received  a  good  number  of  answers  we  propose  to 
analyse  and  publish  the  results.  Judging  from  the  answers 
already  in  hand,  the  future  analysis  promises  to  provide  some 
remarkable  revelations.  . 

If  any  of  your  readers  care  to  send  in  answers  of  then- 
own,  with  name  and  address  attached  as  evidence  of  genuine- 
ness (not  for  publication),  we  shall  be  very  pleased  to  receive 
them.  A.  P.   Lundberj^  &  Sons. 

477-489,   Liverpool  Eoad,   Islington,   N.  7. 

[We  agree  that  the  decision  to  suspend  the  examinations 
in  "  Electrical  Installation  Work "  is  very  regrettable,  in 
view  of  the  present  and  prospective  demand  tor  wiremen. 
As  regards  the  small  number  of  passes,  it  should  be  remem- 
bered that  many  students  have  been  compelled  to  cease 
attendance  owing  to  their  being  called  up,  and  others  by  the 
pressure  of  work  thrown  upon  them.— Eds.  Elec.  Eev.J 


WAR  ITEMS. 


German  Influence  in  the  Swiss  Electrical  Industry. 

Referring  to  the  article  printed  in  the  issue  of  your  valued 
paper  on  i^ebruarv  1st,  1916,  pp.  99-lUU,  and  especially  to  the 
statement  in  the  last  paragraph;  "Apart,  from  the  tact  that 
the  author  has  refrained  from  mentioning  any  other  Swiss 
manufacturing  companies,  it  is  rather  unfortunate,  &c.,"  the 
writer  thinks  that  this  statement  might  be  mismterpreted, 
and  possibly  throw  some  doubt  upon  works  not  mentioned 
in  the  article.  .         „   ^^      „     m- 

This,  naturally,  was  not  the  intention  of  Mr.  E.  Tissot, 
who  rather  considered  it  as  an  axiom  that  all  the  world 
knew  that  the  Oerlikon  Co.,  for  instance,  requu'ed  no  defence. 

It  has  been  the  policy  of  the  writer,  ever  since  the  out- 
break of  the  war,  never  to  wait  until  doubt  was  thrown  on 
the  status  of  his  company,  but,  on  the  contrary,  to  invite 
the  widest  possible  publicity  as  regards  the  Oerlikon  Co.'s 
alfairs. 

He  has  given  all  interested  Government  Departments  and 
his  company's  clieirtclc  the  governing  factors,  and  we  are  so 
free  as  to  send  you  herewith  a  photo  of  the  last  statement 
issued  bv  the  Oerlilrou  Co.  in  relation  to  its  share  composi- 
tion. It"  is  dated  April  l-2th,  1917,  and  is  similar  to  previous 
statements  issued  on  identical  occasions.  The  position  there- 
in described  is  on  a  par  With  that  exi.stent  also  previous  to 
the   war. 

British,   Irish  &  Colonial    Dept., 
Ateliers  de  Construction  Oerlikon. 
G.  Wdthrich,   Manager  and  Chiif  Engineer. 

l.on<lon,  W.C.,   February  1st,   1918.     ^  ' 


V.B.  Cable  Breakdowns  in  the  Tropics. 

In  reply  to  Mr.  D.  M.  W.  Hutchison's  letter  in  your  issue 
of  '25th  inst.,  referring  to  my  article  in  your  issue  of  Sep- 
tember 7th,  1917,  cables  made  in  the  manner  referred  to 
have  been  commercially  made  and  supplied  (under  the  trade 
name  of  "  Cloida  ")  for  the  past  four  years  approximately— 
the  date  of  the  patent  was  April,  1914. 

With  regard  to  Mr.  Hutchison's  question  as  to  results,  no 
instances  have  been  discovered  in  such  cables  in  the  interim 
of  the  peculiar  deterioration  which  the  method  of  construc- 
tion was  designed  to  avoid. 

It  is  only  fair  to  state,  however,  that  this  evidence  is 
•somewhat  negative  in  character,  because — except  under  ex- 
tremely severe  and  usually  preventable  local  conditions,  lead- 
ing to  the  early  estabhshment  of  the  leakage  factor — the  kind 
of  deterioration  in  question  takes  fully  this  period  to  develop. 

I  have  .<«nt  Mr.  Sutchison  a  copv  of  my  paper  on 
"Cables"  (I.E.E.  Journal,  Vol.  LHI,  1914),  in  which  the 
investigations  to  which  he  refers  are  published  in  a  con- 
den.sed  form,  in  order  that  he  may  have  evidence  of  a  more 
po.iitive  character  on  the  subject.  q_   ggaver. 

Manchester,  January  Wth,  1918. 


Rosin  Oil. — The  Minister  of  Munitions  has  called  for 

returns  from  all  persons  dealinir  with  rosin  or  rosin  oil.  and  pro- 
hibited dealings  except  under  licence,  unless  the  qu.antities  dealt 
with  are  small.  Applications  for  licences  are  to  be  addressed  to 
the  Controller,  Xon-Ferrotia  Metals  Supply,  M.S.-L..  Ministry  of 
Munitions,  8,  Northumberland  Avenue,  W.C,  2. 


Canadian  Lighting  Economies. — By  prohibiting  the  use 
of  energy  for  advertising,  discontinuing  cluster  lighting,  and 
reducing  street  hghting  the  Ontario  Hydro-Electric  Commis- 
sion w'ill  save  50,000  h.p. — Times. 

Trading  with  the  Enemy. — ^The  "  London  Gazette  "  for 
Febmary  1st  contains  a  further  list  of  persons  and  bodies  in 
the  following  countries  trading  with  whom  is  prohibited  :  — 
Argentina,  Paraguay  and  Uruguay,  Bolivia,  Brazil,  Cential 
.Vraerica,  Chile,  Colombia,  Cuba,  Denmark,  Hayti  and  Domi- 
nican Republics,  Netherlands,  Netherlaiul  East  Indies,  Nor-  , 
way,  Peru,  Spain,  and  Sweden. 

Exemption  Applications. — ^The  Ilfracombe  Tribunal,  on 
Feliruary  1st,  considered  the  cases  of  the  four  members  of 
the  Ilfracombe  Electric  Light  &  Power  Co.,  Ltd.,  who  are 
of  military  age.  The  cases  occupied  a  considerable  time,  the 
National  Service  Representative  (Mr.  Woodcock)  strongly 
pres.sing  iu  all  cases.  Mr.  H.  J.  F.  Stewart  (the  resident 
engineer  and  manager)  appeared  for  the  company,  and  stated 
that  over  500  members  of  the  staff  of  his  and  the  connected 
undertakings  had  already  joined  the  Colours,  and  that  the 
remaining  staff  was  at  a  minunum.  At  Ilfracombe  they  were 
running  with  half  the  number  of  workmen  employed  at  the 
declaration  of  war,  and  could  not  spare  another  man,  there 
being  now  (excluding  stokers)  only  two  skilled  men  left,  one 
engaged  on  generation  and  the  other  on  distribution.  The  com- 
pany had  used  every  means  to  obtain  substitutes  for  these 
witliout  success.  Mr.  Woodcock  said  if  Mr.  Stewart  could 
get  certificates  for  his  men  under  the  Protected  Occupations 
List  he  would  not  further  oppose.  Mr.  Stewart  pointed  out 
that  while  giving  a  certain  supply  for  war  work,  it  was  hardly 
sufficient  to  justify  this  course,  but  that  the  list  of  certified 
occupations  covered  the  men,  and  on  that  he  asked  the  Tri- 
bunal to  give  exemptions,  unless  the  National  Service  Repre- 
sentative could  clearly  show  them  that  it  was  in  the  national 
interests  that  the  men  be  taken  for  the  Anny,  or  for  other 
work.  The  Tribunal  adjomned  t\Ao  cases  for  substitutes  and 
two  for  re-examination.  An  interesting  point  arose  over  a 
relief  stoker,  cleaner,  engineman,  &c.,  who  Mr.  'Woodcock 
claimed  could  not  be  classified  as  a  skilled  man,  though  he 
afterwards  admitted  he  was  "  semi-skilled."  Mr.  Stewart 
claimed  that  any  man  that  could  stoke  high-pressure  boilers 
fitted  with  superheaters  and  modern  grates,  mechanical  and 
forced  draught,  was  "  skOled,"  though,  admittedly,  not  so 
highly  skilled  as  the  charge  and  distribution  engineers.  Mr. 
Stewart  said  it  would  take  "an  intelligent  labourer"  more 
than  a  year  to  learn  to  carry-  out  the  duties  of  the  man  in 
question,  and  he  must  ask  the  Tribunal  to  exempt  the  man, 
the  list  of  certified  occupations  excepting  only  "  unskilled 
men,"  and  it  did  not  there  state  that  "  only  skilled  men  " 
were  entitled  to  exemption. 

On  the  reoonunendation  of  the  Advisory  Committee,  the 
Rochdale  Tribunal  has  granted  exemption  until  April  30th 
to  J.  Kershaw  (37,  Class  A),  overhead  linesman,  appealed  for 
by  the  Corporation   tramw-ay  department. 

Hasting.>  Ti-ibunal  has  granted  three  months'  exemption, 
subject  to  his  rendering  some  pubhc  service,  to  J.  Kennard 
('27),  niotorman  on  the  electric  tramw-ays. 

After  considering  apiieals  by  the  Potteries  Electric  Traction 
Co.,  Ltd.,  the  Stoke-on-Trent  Tribunal  has  decided  that  five 
employes  should  be  released  subject  to  substitutes  being 
found. 

The  Eochford  (Essex)  Tribunal  has  refused  exemption  to 
his  son  (18),  appealed  for  bv  Mr.  J.  F.  Woodford,  electrician, 
Hadleigh. 

.\t  Salisbury,  an  appeal  was  made  by  an  electrician's  assist- 
ant (18,  passed  fo.'  general  service).  He  is  engaged  at  the 
Porton  experimental,  station  at  a  w-age  of  2os.  per  week, 
and  the  Chairman  said  that-apparentlv  an  electrician's  assist- 
ant was  not  so  important  as  a  carpenter's  labourer  doing  odd 
jobs  at  the  same  works,  and  who  was  paid  30s.  per  week. 
It  was  decided  that  the  Militai-y  Representative  should  try 
and  get  the  youth's  father  released  from  the  Army,  so  that 
the  son  could  serve  in  his  stead. 

At  Oldham,  the  Corporation  tramways  department  appealed 
for  a  motorman  (33,  Grade  2),  and  he  was  given  exemption 
until  April  30th. 

On  the  appeal  of  Messrs.  T.  B.  &  'W.  Cockayne,  Ltd.,  ex- 
emption until  the  end  of  February  has  been  granted  to  W'. 
Fuller  (37,  Class  A),  electrical  engineer. 

At  Oxford,  Messrs.  Wyatt  *  Son,  of  St.  Giles's,  appealed 
for  the  retention  of  E.  P.  Green  (36),  electrician,  and  two 
months'   temporary   exemption  was   granted. 

An  electrician  (35).  apjjealed  for  by  his  employer  at  Ear- 
tham  (Sussex),  -nas  granted  three  months'  exemption  by  the 
East  Sussex  Appeal  Court. 

The  National  Service  Representative  appealed  to  the  'West 
Kent  Appeal  Court  again.st  three  months'  exemption  granted 
to  H.  G.  TomUn  (33)  and  E.  Lpton  (39),  both  passed  for 
general  service,  coal  unloaders  at  the  Maidstone  Borough 
electricity  works.  The  electrical  engineer  (Mr.  E.  E.  Hoad- 
ley)  said  that  the  men  were  not  in  the  permanent  employ  of 
'  tlie  Corporation,  except  that  they  had  to  unload  coal  when 
requii-ed.  'They  worked  in  a  gang,'  and"  on  an  average  were 
engaged  four  days  a  week.  A  mechanical  apparatus  when 
installed  would  dispense  w-ith  the  need  for  so  many  men, 
but    two   months  would   probably  elapse    before  it   was   in 
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Ihorougli  working  order.  Tbc  appealB  wryc  ;illo\vorL  the 
men  not  to  report  for  service  for  42  days. 

High  Wycombe  Tribunal  has  granted  .*;ix  mouths'  tem- 
porary exemption  to  S.  P.  Root  (41,  Grade  3),  electrician, 
appealed  for  by  the  Marsh  Paper  Mill  Co. 

.\t  Leyton.  the  Urban  Council  appealed  for  the  retention 
of  four  employes  in  the  tramway  department.  Lieutenant 
Grevis  Pain,  for  the  Military,  said  that  he  should  not  press 
for  drivers,  but  ho  must  for  inspectors.  Mr.  F.  Schofield  : 
But  they  are  motonnen  first,  and  then  made  inspectors.  I 
am  working  the  drivers  seven  days  a  week.  Two  of  the 
men  were  exempted  until  substituted ;  the  other  two  each 
I'eceived  six  months.  ~ 

Before  the  lierts  Appeal  Court,  exemption  was  claimed  liy 
E.  P.  Chalkley,  electrical  engineer,  of  St.  Albans.  He  had 
been  placed  in  Class  A,  but  appellant  handed  in  a  medical 
certificate  expressing  the  opinion  that  he  should  be  graded 
only  C  3.     Medical  re-examination  ordered. 

An  electrician  who  appealed  at  Burnley  was  stated  to  have 
been  discharged  from  the  Army,  but  had  not  been  overseas. 
He  w,Ts  exempted  until  Ihe  end  of  April. 

At  Pieigate.  with  the  assent  of  the  Military,  three  months' 
exemption  has  been  granted  to  W.  P.  MacAlpine  (38),  elec- 
trician, magneto  repairer,  and  mechanic,  appealed  for  by 
the  East  Surrey  Traction  Co.,  Ltd. 

At  Colchester,  five  tramway  employes,  four  passed  for 
general  service  and  one  in  Class  0  1,  were  appealed  for.  The 
National  Service  Representative  said  that  he  and  the  Advi- 
.sory  Committee  considered  that  three  of  the  Class  A  men 
were  absolutely  necessary  to  the  undertaking,  and  he  would 
assent  to  their  exemption.  The  other  two  were  given  final 
exemption  until  the  end  of  March. 

At  Burnlev,  an  appeal  was  made  for  an  electrical  engineer 
(30,  Bl).,  4  ft.  11  in.  in  height  and  89  lb.  in  weight.  He  had 
been  rejected  on  three  occasions.  The  Mayor  :  "The  last  time 
he  went  they  just  swore  at  him !  The  employer  said  the 
firm  had  to  keep  eight  munition  works  going,  and  each  of 
these  controlled  firms  could  reserve  an  electincian  of  their 
own.  Exemption  to  the  end  of  Pebruary.  and  to  be  re- 
examined. 


BUSINESS  NOTES. 


Anglo-Italian  Trade   Relations. — In  the  course  of  an 

address  given  to  members  of  the  London  Chamber  of  Commerce,  at 
their  headquarters  in  Cannon  Street,  on  February  1st,  with 
reference  to  our  trade  relations  with  Italy  after  the  war.  Viscount 
Hythe  said  the  enormous  control  which  Germany  had  acquired  m 
Italian  industries  in  the  10  years  preceding  the  war  was  well 
known,  and  this  influence  enabled  them  to  secure  a  market  in 
Italy  for  many  of  their  products,  notably  machinery.  The  main 
lessons  from  the  experience  of  this  war  were  that  every  country 
ought  to  aim  at  establishing  within  its  borders  all  essential 
industries,  of  which  the  most  important  were  ayricultHre  and  the 
manufiicture  of  munitions.  Every  country  would  further 
endeavour  to  manufacture  articles  of  which  she  possessed  the  raw 
materials.  Italy's  supply  of  iron  did  not  meet  the  national 
requirements,  and  she  was  .almost  wholly  dependent  on  imported 
coal.  Electric  energ-y  miyht  take  the  place  of  coal  as  motive 
power,  but  in  many  branches  of  manufacture  coal  and  coke  were 
essential.  The  production  of  machinery  in  Italy  was  limited  by 
the  fact  that  she  did  not  possess  iron  ore  sufficient  to  supply  the 
needs  of  her  home  markets.  During  the  last  30  or  10  years  she  had 
built  up  by  means  of  a  tariff  an  iron  and  steel  industry  which 
more  than  absorbed  the  production  of  iron  oi-e  from  Elba  and  the 
oiher  mines  in  the  country.  France  and  Spain  were  possible 
sources  of  supply  for  iron  ore.  Before  the  war,  France  exported 
to  Germany  2.000,000  tons  per  annum.  Italians  considered  that 
they  should  be  able  to  secure  a  proportion  of  the  ore  which 
pi-eviougly  went  to  Germany,  and  that  a  further  supply  was 
obtainable  from  Spain.  For  steel  the  United  States  was  the 
greatest  source  of  supply.  The  consumption  of  electrical  enerjry 
had  more  than  doubled  in  the  last  nine  years.  The  number  of 
KW.-hours  on  which  taxation  was  paid  had  risen  from  1,00.'<,759,8(!8 
in  1907-8  to  2,.613.39.5,(:i33  in  1915-16.  In  vinw  of  the  enormous 
difficulties  with  which  Itiily  had  had  to  contend  during  the  war 
owing  to  her  dependence  on  British  coal,  it  was  certain  that  there 
would  he  a  great  increase  in  the  use  of  Ihydro-electric  power  in  the 
immediate  future.  Projects  for  utilising  the  available  water  power 
from  the  Alps  and  Appenines  were  in  progress,  while  important 
orffarisations  had.  been  formed  for  utilising  hydro-electric  power 
plants  in  Calabria,  Sicily,  and  Sardinia.  Ort-injf  to  German 
penetration,  and  to  the  fact  that  German  banks  and  German 
manufacturers  took  a  leading  part  in  the  development  of  the 
hydro-electric  power  plants  established  from  1904  onwards, 
electrical  machinery  had  been  hitherto  mainly  supplied  from 
Germany  or  by  firms  in  Italy  which  were  controlled  by 
Germans.  Great  Britain  should  he  able  to  supply  a  considerable 
proportion  of  the  machinery  previously  supplied  by  (iermany — e.t/., 
motors  and  dynamos,  as  well  as  electrical  fitting's  and  lamps  (for 
which  there  was  a^jreat  shortage  in  Italy  at  the  present  time),  also 
material  for  electric  trams  and  electrification  of  railways.  There 
were  four  firms  in  Italy  making  electric  machinery,  viz.,  Tecnomasio 
Italiano  (late  Brown-Boveri),  Galileo  Ferraris  (late  A. E.G.),  Marelli, 
and  Wegtinghouse,  whilst  other  companies  were  preparing  to  make 


electrical  machiner.y.  The  power  of  production  of  Italian  factories 
being  limited  by  their  dependence  on  imports  for  a  considerable 
proportion  of  their  supply  of  raw  material,  there  was  a  (jreftt 
opening  for  British  manufacturers  in  the  supply  of  electrical 
machinery.  The  Italian  firm's  above  mentioned  could  not  supply 
the  Italian  demand. 

Having  outlined  the  various  steps  that  should  be  taken  by  manu- 
facturers and  merchants  in  this  country.  Lord  Hythe  said  while  it 
was  obviously  impossible  to  develop  British  trade  during  the  war  to 
any  considerable  extent,  owing  to  shortajre  of  freight  and  to  the 
lack  of  raw  material  and  labour  with  which  they  had  to  contend, 
it  was  possiUe  to  prepare  the  ground  for  the  development  of  trade 
after  the  war,  and  it  was  of  the  utmost  importance  that  a  beginning 
should  be  made  on  a  small  scale  now,  even  if  this  meant  some 
slight  restriction  on  the  redundant  .activity  of  the  Munitions 
Department.  Whether  we  were  going  to  have  Imperial  preference 
or  not  remained  to  be  seen,  but  it  would  be  far  better  for  the 
question  to  be  decided  one  way  or  the  other  now.  than  to  wait 
until  the  end  of  the  war  for  a  decision. 

Co-operative  Effort  for  Export  Trade.— I"  our  issue  of 

December  Itth,  1917,  we  described  and  dLscussed  the  new  co-opera- 
tive scheme  for  the  cultiviition  of  export  trade  which  was  proposed 
by  Sir  Charles  Mandleberg,  of  Manchester.  We  are  pleased  to 
learn  from  Sir  Charles  that  the  proposal  to  form  a  British  Manu- 
facturers' Corporation  for  the  purpose  of  carryin;,''  the  scheme  into 
effect  is  receiving  the  support  of  manufacturers  in  all  parts  of  the 
United  Kingdom.  The  details  have  now  been  developed  in  one  or 
two  important  directions,  notably  with  regard  to  the  selling 
arrangements  and  the  extension  of  baukinsr  and  other  facilities  to 
firms  who  have  not  yet  embarked  on  export  business.  Some  of  the 
points  set  forth  in  the  fresh  draft  which  is  now  before  us  are  as 
follows  : — 

Members  whose  business  is  of  a  highly-technical  nature  may  prefer  to  send 
out  a  resident  representative  of  their  own  to  do  their  selling,  in  which  case 
it  would  be  an  undoubted  advantage,  and  would  give  them  confidence,  if  their 
representative  could  refer  to  the  Agent-in-Charge  as  to  the  best  methods  of 
developing  business  in  that  country  and  for  particulars  of  tirins  likely  to  be 
useful,  and  their  standing.  In  an  emergency  such  as  might  arise  through  ill- 
ness or  other  cause,  the  Agent-in-Charge  would  be  on  the  spot  to  act  as  he 
might  be  insti-ucted. 

In  the  case  of  firms  who  send  out  travellers,  the  Agent-in-Charge  would  be 
in  a  position  to  give  the  latter  the  latest  information  and  act  in  anyemergency, 
as  already  indicated.  It  is  understood  that  any  information  as  to  possible 
orders  given  to  any  resident  representative,  traveller,  or  selling  agent  would 
be  given  at  the  same  time  to  all  such  in  the  same  line  of  business. 

For  manufacturers  not  yet  accustomed  to  dealing  direct  with  foreign  firms, 
and  apprehensive  of  the  risks  of  such  a  departure,  it  will  be  possible  to  make 
arrangements  giving  them  a  sense  of  security  and  confidence.  In  addition  to 
having  advances  by  their  bankers  against  bills  of  lading,  where  required,  they 
could  liave  their  new  foreign  accounts,  where  orders  are  taken  from  responsible 
firms,  partially  guaranteed  against  loss  on  this  side.  Means  already  exist,  of 
course,  for  partially  guaranteeing  foreign  accounts  in  this  manner,  and  these, 
if  desired,  could  be  utilised.  This  matter  has  for  some  time  been  engaging 
the  attention  of  the  British  Trade  Corporation,  which  hopes  soon  to  have  a 
comprehensive  scheme  to  submit. 

A  scheme  embracing  these  points  offers  advantages  to  every  manufacturer 
or  exporting  house  seeking  fresh  markets.  With  vei-y  few  e.^cex^tions  no  firm 
is  directly  represented  everywhere,  and  every  market  left  unexplored  is  a 
neglected  opportunity.  With  the  means  at  their  disposal  as  members  of  the 
organisation,  the  large  houses  could,  at  small  expense,  try  out  the  market  in 
fresh  areas.  The  activities  of  the  new  Corporation  now  suggested  would  not 
encroach  on  the  sphere  of  any  known  organisation  of  manufacturers  and 
exporters.  Neither  would  they  be  in  conflict  with  the  objects  of  the  new 
Government  proposals  for  helping  overseas  trade,  which  are  to  be  heartily 
welcomed.  On  the  contrary,  they  would  be  complementary  to  the  Govern- 
ment's efforts ;  they  would  supply  the  business  touch  and  secure  the  prompt 
decision  and  dispatch  indispensable  in  this  world  of  competition,  but  which, 
owing  to  the  circumlocution  necessarily  attendant  upon  official  routine, 
cannot,  with  the  best  will  iu  the  world,  be  attained  by  way  of  those  efforts 
alone. 

We  regret  that  pressure  upon  our  space  in  these  exceptional 
times  prevents  us  from  detailing  the  scheme  more  exhaustivel,y. 
We  recommend  firms  who  are  interested  in  the  matter  to  place 
themselves  in  communication  with  Sir  Chas.  Mandleberg,  at  Albion 
Works,  Pendleton,  Manchester.  In  order  to  carry  the  heavy 
financial  burdens  of  the  war  we  must  develop  our  export  trade  for 
all  we  are  worth,  and  if  this  org^anisation  is  likely  to  furnish  small 
firms  or  others  with  facilities  for  doing  that  with  efficiency  and 
economy,  it  will  merit  their  support. 

Electrical    Supplies    for   South    Africa.— The    Sou/h 

Afrinin  jVi/iiiiij  Jmiriial  of  Decemlier  22ud  states  : — "  There  are 
several  Japanese  boats  at  the  coast,  and  they  have  brought  us  fair 
supplies  of  electrical  accessories,  which,  added  to  our  present 
stocks,  will  suffice,  as  no  ordinary  job  need  stand  still,  providing 
contractors  pay  the  enhanced  prices.  The  heavier  kinds  of  wiring 
have  advanced  about  20s.  per  coil,  such  as  7/22  at  tSs..  7/20 
at  7.")S..  and  7/18  at  8.')S.  The  British  supplies  are  coming  through 
practically  by  every  mail,  not  overmuch  at  a  time  but  sufficient  to 
show  that  endeavovirs  are  in  evidence  to  keep  in  close  touch  with 
our  most  important  requirements,  in  the  smaller  accessories,  as  dis- 
tinct from  machinery,  which  is  practically  non-existent  in  the 
British  exports.  We  cannot  obtain  much  relief  from  America,  aa 
then-  standards  are  peculiar  to  their  own  country  and  not  co- 
ordinate with  the  British  standards,  which  no  doubt  will  be  made 
uniform  some  day." 

Tungsten  and  Molybdenum  Wires.— Iu  lespouse  to  an 

application  by  Mkssrs.  Dukam.  I-td..  under  Schedule  42  (H  of  the 
Finance  (No.  2^  Act.  191.5,  to  the  Commissioners  of  Inland  Uevenue 
for  an  increase  of  the  statutory  percentage  for  Excess  Profits  Duty. 
as  respects  "  the  business  of  manufacturing  in  a  malleable  form 
metallic  tun^'sten  and  molylidcnum  direct  from  the  ore  or  from 
metallic  salts,  with  or  without  the  manufacture  of  chromium  from 
chrome  ore, '  an  Order  has  been  made  increasing-  the  statutory  per- 
centajre  in  the  case  of  any  trade  or  business  carried  on  or  ownetl  bj 
a  company  or  other  body  oorjxirate  to  12  per  cent. 
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Catalogues   and   Lists. — The  Ki.ecteical  Apparatus 

Co.,  Ltd.,  Vauxhall  Works,  South  Lambeth  Road.  London,  S.W.  8.— 
The  January  issue  of  the  "  E.A.C.  Quarterly  Review  "  contains 
"  Roll  of  Honour  Notes,"  particulars  of  starting-  characteristics  of 
squirrel-cagfe  motors,  slow-motion  starters,  induction  meters,  pillar 
type  control  panels,  &c. 

British  Thosishn-Houston  Co,,  Ltd.,  Rugby.— Sixteen-page 
list  (No.  4,161)  in  their  standard  style  and  size,  giving  a  fuU^ 
illustrated  description  of  their  ironclad  oil-break  switcbgear 
type  0,  form  K. 

■  HiLiiAR  Phess,  72,  Finsbury  Pavement,  London,  E.G.— Circulars 
relating  to  their  dry  battery  supplies. 

Messrs.  Ercole  Marelli  &  Co.,  of  .Milan,  have  sent  us  a  set  of 
fac-simile  testimonials  received  from  clients  to)  whom  they  have 
supplied  their  electric  ventilating  fans  and  blowers  and  aspirators. 

Messrs.  Cole,  Marchent  &  Morley,  Ltd,,  Prospect  Foundry, 
Wakefield  Road.  Bradford. — Sixteen-page  illustrated  brochure  con- 
taining a  full  description  of  the  Spencer-Dawson  patent  power 
brakes  for  tramcars,  &c. 

British  Electric  Vehicles,  Ltd.,  Hoghton  Street,  Southport. — 
Illustrated  circular  repecting  their  B.E.V.  electric  industrial  trucks. 

Trade  Advisers. — The  Bma-d  of  Trade  JoKniul  announces 

that  the  President  of  the  Board  of  Trade  has  appointed  three 
gentlemen  to  be  Trade  Advisers  respecting  the  textile,  leather  and 
building  and  furnishing  trades.  They  will  be  attached  to  the 
Industries  and  Manufactures  Department  of  the  Board,  and  will 
advise  the  Board  as  to  the  conditions  and  requirements  of  their 
particular  trades  during  the  period  immediately  following  the  war, 
and  as  to  any  action  which  it  is  desirable  should  be  taken  by  the 
Board  in  respect  thereto. 

Book  Notices. — "  Liquid  Fuels  for  Internal  Combustion 
Engines."  By  H.  Moore.  London  :  Crosby  Lockwood  ^^  Sou. 
Price  12s.  (is.  net. 

"  The  Training  of  our  Industrial  Forces."  By  H.  F.  L.  Orcutt. 
London  :  Eiijiinevrinij.  Ltd.     Price  Is.  (id.  net. 

Bankruptcy  Proceedings. — W.  T.  Smith,  electrical  and 

mechanical  engineer.  Victoria  Street.  Bolton. — First  meeting  was 
held  February  Gth,  at  Byrom  Street,  Manchester  ;  public  examina- 
tion, February  13th,  at  Bdlton. 

Liquidations. — British  Autogenous  Weldixg  Co.,  Ltd. 

— This  company  is  winding  up  voluntarily,  with  Mr.  L.  M.  Fox 
as  Liquidator.  Meeting  of  cneditors  at  268,  South  Lambeth  Road, 
S.W.  8,  on  February  8th. 

Calendar. — Messrs.  Stewarts  &  Lloyds,  Ltd.,  have 

again  favoured  us  with  one  of  their  very  acceptable  calendars  with 
monthly  slips  in  a  white  and  gold  frame. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Price    Increase. — In  order   to  meet  the 

increased  cost  of  production,  including  the  increased  bonuses 
awarded  by  the  Committee  on  Production,  the  Ele^itricity  Com- 
mittee is  increasing  the  existing  charges  for  current  for  lighting 
purposes  by  10  per  cent. 

Australia. — Mr.  .1.  Harper,  the  Melbourne  city  electrical 

engineer,  has  reported  on  the  experiments  made  with  brown  coal 
since  August  Uth  last,  that  long  series  of  tests  had  enabled  him  to 
improve  the  process  of  combustion  to  such  an  extent  that  brown 
coal  offered  no  difficulties  whatever  in  its  use  for  the  production 
of  electricity  on  a  large  scale.  The  present  type  of  furnace 
required  to  be  altered,  owing  to  the  fact  that  the  production  of 
clinker  prevented  it  from  being  used  more  than  six  or  seven  hours 
at  a  time  without  the  necessity  of  shutting  down  for  cleaning 
purposes.  To  obtain  continuous  use  of  the  furnace,  it  was 
necessary  to  remove  the  stationary  grate  and  fit  a  stepped  grate, 
which  would  provide  for  the  automatic  discharging  of  ashes  and 
clinker,  at  a  cost  of  £iOO.  '  In  all  furnaces  about  2,816  tons  of 
brown  coal  had  been  burnt ;  its  consumption  had  resulted  in  a  net 
saving  of  over  £.500  as  compared  with  New  South  Wales  coal.  The 
Electricity  Committee  recommended  the  adoption  of  the  report, 
which  has  been  agreed  to  by  the  Council. 

The  Sydney  Municipal  Council  has  received  a  report  from  the 
city  electrical  engineer  as  to  the  result  of  the  industrial  crisis 
which  occurred  during  August,  September,  and  October  last  year  ; 
althou,gh  the  restrictions  placed  on  the  supply  of  electricity  were 
less  stringent  in  the  case  of  this  strike  than  they  were  in  the  one 
in  191(),  the  strike  last  year  lasted  over  a  much  longer  period.  It 
is  estimated  that  the  loss  incurred  during  the  strike  period  in  11)17 
amounted  to  £-17,222,  £11,377  being  loss  of  revenue  alone. 

Barrow. — New  Plant. — The  Electricity  Committee 
reported  that  the  Ministry  of  Munitions  had  sanctioned  the 
ordering  of  an  additional  turbo-alternator  of  from  2,000  to  3,000 
KW.,  together  with  the  necessary  auxiliary  plaiit  ;  application  is 
to  be  made  to  the  L.G.B.  for  sanction  to  the  borrowing  of  the 
necessary  amount  for  the  extensions,  for  which,  in  view  of  the 
urgency  of  the  matter,  orders  had  been  placed. 

The  National  Amalgamated  XTnion  of  Labour  has  made  appli- 
cation for  an  increase  of  wages  on  behalf  of  all  general  workers  in 
.the  gas  and  electricity  undertakings;  the  application  has  been 
referred  to  the  Corporation  Departmental  Committee  for  con- 
sideration. 


Bradford.— WAfiES.— The  result  of  the  ballot  of  .■),000 

(;;<)rp(iration  employes  on  the  matter  of  acceptance  of  the  Corpora- 
tion's ofl'er  of  an  advanced  war  bonus  or  arbitration — as  mentioned 
in  last  week's  Electrical  Review — was  announced  last  week- 
end. The  result  was  a  majority  of  one  in  favour  of  arbitration, 
2,2'.)S  having  voted  thus,  2,2il7  in  favour  of  acceptance,  513 
declined  to  vote,  and  there  were  1,227  spoiled  papers.  On  consider- 
ing this  position-  the  War  W.ages  Committee  decided  that  the 
matter  should  be  referred  to  arbitration  by  the  Committee  on 
Production  so  far  as  the  certified  undertakings — gas,  electricity, 
and  tramways — were  concerned.  Employes  in  other  departments 
are  to  be  invited  to  agree  to  the  matter  being  referred  to  the  same 
body.  The  employes,  on  Sunday,  gave  notice  to  the  Chief 
Industrial  Commissioner  that  there  is  a  dispute  pending,  and 
appointed  Mr.  W.  Leach  as  their  representative  in  the  arbitration, 
which  they  prefer  to  be  local. 

Canada. — According  to  the  EhrlriiaJ  World,  the  Ontario 
Hydro-Electric  Commission  is  to  build  a  third  tunnel  at  the  plant 
purchased  from  the  Ontario  Power  Co.,  and  it  is  expected  to  develop 
an  additional  .'lO.OOO  H.p.  Work  is  to  commence  immediately,  and 
the  cost  is  estimated  at  IJ — 2  million  dollars. 

Continental. — Prance. — A    company    has    lately    been 

formed  in  I^ri.^,'  with-  a  capital  of  £2-10,000,  and  the  title  La 
Societe  Eiectrique  des  Houilleres  du  Pas-de-Calais,  with  the  object 
of  establishing  electric  generating  stations  in  connection  with 
the  collieries  in  the  district  mentioned, 

Germany, — At  a  meeting  of  representatives  of  ajl  the  central 
stations  in  Wurttemberg,  it  was  decided  to  unite  under  a  single 
management.  The  various  power  stations  are  to  be  interconnected, 
and  arrangements  made  for  economical  generation  and  distribution 
of  energy.  A  Committee  is  woi-king  out  details  for  tho  incorpora- 
tion of  a  separate  distributing  comp.-iny  to  handle  the  entire 
production.  The  Hungarian  Parliament  has  also  passed  a  Bill  for 
combining  all  the  central  stations  in  the  country  into  one  organ- 
isation. A  central  management  is  to  control  the  output  and 
prodiiction. — Eln-t  ricu  I  1 1  'drlif. 

Darwen. — The  T.C.  has  granted  a  war  bonus  of  7s.  per 
week  to  skilled  employes  in  the  electricity  works  and  of  3s.  a  week 
to  other  workers. 

-  Derby. — Plant  Extension. — The  T.C.  has  approved  of 

a  scheme  for  the  extension  of  the  Corporation  electricity  station  by 
the  provision  of  a  6,000-KW.  generating  plant,  in  order  to  afford  a 
further  supply  of  energy  to  the  works  of  the  British  Cellulose  and 
Chemical  Manufacturing  Co.  Application  is  to  be  made  to  the 
L.G.B.  for  sanction  to  the  borrowing  of  £87,000,  the  estimated  cost 
of  the  extensions. 

Dublin. — Cottage    Lighting.—  The  estimate    for    the 

electric  lighting  of  over  200  cottages  in  connection  with  the 
McCaflfey  Estate  Housing  Scheme  of  the  Corporation  is  stated  at 
£1.200,  the  cost  per  cottage  amounting  to  £5  188.  lod. 

The  Lord  Mayor  recently  reported  to  the  Council  that  on  investi- 
gation it  was  found  that  in  the  case  of  the  official  who  it  was 
suggested  owed  10  years"  electricity  accounts,  that  the  ofEcial  took 
over  responsibility  for  these,  and,  prior  to  his  death,  they  bad  been 
paidi regularly  for  a  number  of  years  :  the  account  totalled  £378,  and 
£301  had  been  paid.  The  bad  debts  since  the  Pigeon  House  works 
were  started  had  amounted  to  £250  per  annum,  or  '3.5  per  cent,  of 
the  incom^,  and  the  cost  of  collection  was  '91  per  cent.,  including 
accountancy  in  the  rates  offices.  Attention  was  di-awn  to  tiie  fact 
that  the  Admiralty  hail  arranged  with  the  Dublin  United  Tram- 
ways Co.  to  supply  energy  for  hay  compressing  machinery  at  the 
Alexandra  Dock  extension  :  the  opinion  was  expressed  that  pre- 
ferential treatment  had  been  accorded  to  the  company,  the  Cor- 
poration having  the  sole  right  of  supply  in  the  area.  It  was  agreed 
that  the  Lord  Mayor  should  raise  the  question  with  the  authorities 
during  a  forthcoming  visit  to  London. 

Extensions. — The  Electricity  Committee  in  a  special  report, 
is  recommending  that  new  generating  plant  be  obtained  for  the 
Pigeon  House  station,  to  include  a  5,000-KW.  turbine  set,  with 
condensing  plant,  boilers,  itc ,  at  a  cost  of  .£60,000;  also  that 
a  6-ft.  tunnel  be  built  under  the  Liffey  to  carry  H.T.  cables  to  a 
new  sub-station  at  North  Wall,  the  cost  of  the  tunnel,  mains 
and  sub-station  being  estimated  at  £50,000;  the  Committee  also 
recommends  that  there  should  be  included  in  the  jiroposed  applica- 
tion to  the  L,G,B,  a  sum  of  £65,000  for  distribution  work,  loans  to 
this  amount,  however,  only  to  be  raised  as  required, — Irish  Timex. 

Dudley. — The  T.C.  has  decided  to  present  a  petition 
against  the  Bill  promoted  by  the  Shropshire,  Staffordshire,  and 
Worcestershire  Electric  Power  Co. 

Edinburgh. — The    Electricity    Committee    has    decided 

that,  in  addition  to  the  restrictions  imposed  by  the  Ministry  of 
Munitions,  it  will  reserve  to  itself  the  right  to  suspend  connections, 
when  necessary,  until  the  plant  is  extended,  and  not  to  make  con- 
nections where  there  are  gas  or  other  means  of  lighting  or  heating. 
It  is  recommended  that  Dalmeny  shall  be  include.!  in  the  electric 
lighting  area  of  the  city, 

Exeter. — Wages. — Tlie  application 'of   the  employe's  of 

the  Corporation  electricity  department  for  increased  war  bonus  has 
been  referred  to  the  Committee  on  Production. 

Gainsborough. — Electric  Power  Station. — Mr.  .lames 

Marshall  has  for  the  present  withdrawn  his  application  to  the 
P.  of  T.  for  a  ijrovi.sioual  order  for  sujjplying  electricity  for  public 
and  private  purposes.  Meanwhile,  the  firm  is  proceeding  with  thg 
building  and  equipment  of  a  large  new  jjower  station  by  ths 
Trentside. 
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Horsham.— Price  Increase. — The  IT.D.C.  has  decided 

to  increase  the  price  of  current  as  from  the  March  quarterly  meter 
reaclin;;'3. ' 

Kingston-on-Tharaes.— Plaxt  Extensiox.— The  T.C. 

has  approved  of  an  agreement  with  the  Ministry  of  Munitions  for 
a  loan  of  £25,0U0  for  a  period  of  20  years  at  6  per  cent.,  and  the 
sanction  of  the  L.G.B.  has  also  been  obtained.  The  loan  is  for  the 
installation  of  additional  electrical  plant  and  equipment  for  in- 
creased power  production  for  the  supply  to  local  firms.  The 
plant  will  consist  of  two  water-tube  boilers,  buildings  and  ac- 
cessories, two  1,000-K\v.  steam  turbo-alternators  with  the  necessary 
eng-ine  house  plant,  switchgear,  distribution  plant,  and  sub-station 
transforming  gear. — .Siirljifa/i  Timex. 

Lancaster. — WactES. — The  local  secretary  of  the  Electrical 
Trailes  Union  has  asked  the  E.L.  Committee  for  an  increase  of 
wages  of  12i  per  cent.     The  matter  is  under  consideration. 

Liverpool. — Year's  Workixg. — The  surplus  on  the 
working  of  the  Corporation  electricity  department  for  1917  is 
£100,298,  of  which  :t:::55,298  is  to  go  to  the  renewals  account  and 
£65,000 — !is  last  year— to  the  general  rate.  It  is  recommended 
that  in  consequence  of  the  various  war  additions  to  the  cost  of 
production,  including  the  increased  bonuses,  that  the  charges  for 
electrical  energy  be  increased  as  from  the  end  of  the  present 
quarter  by  the  addiction  of  17-}  per  cent,  to  the  total  of  all  charges 
now  in  force,  except  that  for  current  supplied  to  the  tramways. 

The  Finance  Committee  is  recommending  an  increased  rate  of 
Is.  (id.  in  the  £  :  the  additional  demands,  it  is  stated,  are  mainly 
due  to  the  increased  wages  and  bonuses  to  Corporation  employes. 
and  the  rate  is  supplementary  to  the  usual  assistance  from  the 
trading  departments,  including  £125.000  from  the  tramways  and 
£65,(100  from  the  electricity  undertaking. 

London. — Socthwark. —  lu  view  of  the  recent  increase 
in  wages  and  retrospective  expenditure  in  connection  therewith, 
the  Electricity  Committee  lias  decided  to  incn  ase  the  charges  to 
po\ver,  lighting,  and  heating  consumers  by  10  per  cent ,  and  to 
charge  an  additional  l!3j  per  cent,  to  consumers  holding  contracts 
not  affected  by  the  previous  revision  of  prices,  to  take  effect  as  and 
from  March  31st,  1918  :  the  limit  of  20s.  in  the  coal  clause  is  also 
to  be  varied  from  20s.  to  15s.  per  ton? 

IsLlXGTOX. — The  Lighting  Committee  reports  that,  as  officially 
tested,  the  cooling  towers  recently  erected  do  not  comply  in  all 
respects  with  the  guarantees  given  by  the  makers.  After  negotia- 
tions, the  contractors  have  agreed  to  reduce  the  contract  price  by 
.£100.  which  the  Committee  has  accepted. 

L.C.C.  —  The  Finance  Committee  recommends  the  Council's 
sanction  to  the  application  of  the  Shoreditch  B.C.  fgr  an  additional 
sum  of  £10,180,  the  extra  cost  of  the  plant  required  in  the  modified 
scheme  of  extensions,  and  to  agree  to  the  application  that  repay- 
ment of  the  whole  loan  <;£  17,990)  may  be  postponed  for  a  period  of 
two  years. 

In  consequence  of  the  imposition  of  the  121  per  cent,  ■fjoniis,  in 
addition  to  the  ordinary  war  bonus,  the  City  of  London  Electric 
Lighting  Co..  Ltd.,  gives  notice  of  an  increase  in  the  war  per- 
centages on  electricity  supply  during  the  current  quarter  to  334 
per  cent,  for  power,  and  25  per  cent,  for  lighting  and  heating. 

Lydney. — The  R.D.C.  has  decided  to  enter  notice  of 
oppo:^ition  to  the  Gloucestershire  Electric  Power  Bill.  Opposition 
is  also  being  offered  by  Gloucestershire  C.C.  and  the  Stroud  U.D.C. 

Salford. — It  has  been  agreed  to  supply  pi-emises  now 
being  erected  in  Pendleton  with  high-tension  three-phase  current 
at  6.(>00  volts,  and  a  minimiim  payment  to  the  Council  of  £600  per 
annum  for  five  years  is  guaranteed. 

South  Africa. — The  Cape  Town  City  Council  has  decided 
that,  having  regard  to  the  additional  cost  of  production  conse<iuent 
upon  the  war.  an  increase  of  10  per  cent,  be  made  in  all  charges 
for  electric  current  supplied,  including  minimum  charges,  except 
in  cases  where  the  supplies  of  energy  are  provided  under  special 
agreement  ;  also  that  the  charges  for  the  hire  of  motors,  cookers, 
heating  irons,  <.*cc..  be  also  subject  to  an  additional  charge  of  10  per 
cent.,  such  increase  to  take  effect  from  January  1st.  1918. 

Owing  to  shortage  of  steam  power,  the  Council  has  for  fome 
time  past  prohibited  the  extension  of  light  and  power  installa- 
tions. The  new  boiler  having  now  arrived,  extensions  of  lighting 
and  for  water  pumping  only  are  to  be  allowed.  The  Council  has 
agreed  to  supply  energy  free  for  the  lighting  of  the  new  Troops 
Rest  House  and  also  for  the  Rest  House  for  Coloured  Troops. 

At  a  recent  fire  at  the  premises  of  Messrs.  Brimble  A:  Briggs  5, 
fireman  received  a  shock  from  a  live  wire,  which  threw  hin^  on  to 
thp  roof  and  rendered  him  unconscious  for  a  time. 

The  Council  has  approved  of  a  recommendation  from  the  acting 
city  electrical  engineer  that  an  all-round  bonus  of  approximately 
10  per  cent,  on  the  annual  salaries  of  the  staff'  be  paid,  except  the 
shift  engineers,  whose  case  would  be  met  by  5  per  cent. 

St.  Annes. — The  output  of  the  electricity  works  for  the 

year  ta  the  end  of  December  was  1.398,130  units,  as  compared  wifh 
9G8..'*(i8  in  the  preceding-  year.  The  greatest  increase  was  in  current 
for  industrial  power,  which  rose  197,246  in  1916  to  516, (inj  last  year. 
There  are  now  1,92+  consumers.  In  spite  of  the  curtailed  supply 
the  December  output  showed  an  increase  on  the  previous  year. 

Stoke-on-Trent. — LixKixr;-ri'. — The  Electricity  Com- 
mittee has  confirmed  an  agreement  made  between  repreaentativesof 
the  Stoke  and  Newcastle-under-Lyme  Electiioity  Committee  with 
regard  to  the  linking-up  of  the  services,  and  has  decided  to  apply 


for  sanction  to  borrow  £2,370,  the  estimated  cost  of  the  extension 
of  the  mains. 

Tasmania.  —  Hvdro-Electric    Report.  —  The  third 

ainual  report  of  Jlr.  .1.  H.  Butters,  chifef  engineer  and  general 
manager  of  the  State  Hydro-Electric  Department  for  the  year 
1916-17,  contains  a  lengthy  account  of  the  activities,  present  and 
prospective,  of  that  department.  At  the  end  of  1916  Parliament 
authorised  the  expenditure  of  a  further  sum  of  £171,000  for  exten- 
sions, including  a  5-ft.  diameter  wood  stave  pipe  line,  a  welded 
steel  pipe  line  to  carry  16,000  h.p.  of  water,  an  8,00O-H.p.  turbo- 
altern,ator  set,  7.000  K.v.A.  of  H.T.  transformers,  a  I.OOO-K.v.A. 
outdoor  sub-station  for  the  Electrolytic  Zinc  Co..  at  Xew  Town, 
and  a  transmission  from  there  to  North-West  Bay,  where  another 
4,000  K.v.A.  sub-station  is  to  be  provided  for  the  Hydro-Electric 
Power  and  Metallurgical  Co."s  carbide  works.  Contracts  were 
placed  for  the  carrying  out  of  the  work,  but  considerable  delay  has 
occurred  in  .securing  equipment.  Mr.  Butters  considers  it  extremely 
desirable  that  a  complete  water-power  survey  of  the  State  should 
be  made  with  a  view  to  future  developments. 

Estimates  have  already  been  made  of  the  water  power  in  (l)  the 
upper  reaches  of  the  River  Ouse,  (2)  Arthurs  Lakes,  (3)  Lake 
St.  Clair,  (-t)  the  River  Dee.  (.5)  the  Franklin  River,  and  (6)  the 
King  River.  The  latter  offers  an  excellent  scheme  for  developing 
40,000  H.P.,  and  in  view  of  the  fact  that  the  Mount  Lyell  Co. 
would  take  25.000  to  30,000  h.p.  for  the  working  of  the  Mount 
Reatl  and  Rosebery  zinc  deposits  which  are  in  the  vicinity,  and 
that  other  comjianies  are  prepared  to  take  a  share,  it  is  recom- 
mended that  an  early  start  should  be  made  with  the  preliminary 
work. 

At  the  present  time  hydro  electric  activity  is  confined  to  the 
South,  and  it  appears  certain  that  the  next  develop'ment  will  be  on 
the  West  Coast  ;  so  far  it  has  not  been  commercially  possible  to 
connect  Launceston  and  the  North  to  the  system,  an  expenditure  of 
£80.000  being  necessary  on  transmission  lines.  The  gaugings  at 
the  Great  Lake  show  that  58.000  turbine  h.p.  has  passed  the  dam 
continuously  during  the  year,  while  other  subsidiary  sources  of 
water  bring  the  total  to  65,000  H.P. 

Tetbury. — The     U.D.C.    has    decided    to    oppose    the 

Gloucestershire  Electric  Power  Bill. 

Todmorden. — The   Corporation,   last    week,   decided   to 

grant  an  additional  war  bonus  of  3s.  6d.  per  week  to  practically  all 
the  municipal  departmental  employes. 

Torquay. — The  Electricity  Committee  has  decided  that 

no  more  new  connections  necessitating  the  hiring  of  a  new  meter 
shall -be  made  until  after  the  close"  of  the  war,  owing  to  the 
refiuirements  of  the  Ministry  of  Muriitions.  Consumers  are  asked 
to  use  precautions  against  the  overloading  of  existing  meters  in 
order  to  avoid  damages. 

United  States. — A  Bill  providing  for  the  improvement 

of  river  navigation  by  private  capital,  and  for  the  utilisation  of 
the  resulting  water  power,  has  been  passed  by  the  United  States 
Senate.  The  Bill  provides  for  the  improvement  of  the  navigation 
of  rivers  without  cost  to  the  Government  in  connection  with 
hydro-electric  dams  in  navigable  rivers  :  for  grants  by  the  Secre- 
tary of  War  of  authority  for  the  construction,  &c..  of  such  dams  : 
for  payment  to  the  Government  for  benefits  resulting  from  improve- 
ments to  headwaters  ;  for  the  regulation  of  rates  and  service  ;  for 
reserving  State  authority  over  the  waters  and  water  powers  :  and 
for  leasing  surplus  water  generated  at  dams  constructed  by  the 
Government. 

Wallasey. — Increased  charges  for  electricity  are  to  come 
into  operation  at  the  end  of  the  present  quarter.  The  increases 
are  : — Private  lighting,  from  3:!d.  to  4-'d.  per  unit  ;  power,  from 
2jd.  to  24d.  :  heating,  from  1-ld.  to  2d.  :  and  traction. from  l'4d.  to 

resd. 

West    Bromwich. — The   Electricity   Committee   reports 

that  the  plant  has  been  installed  at  the  sub-station  at  Spon  Lane. 
The  Council  is  to  lodge  a  petition  against  the  Shropshire  Electric 
Power  Bill,  so  that  the  interests  of  the  municipality  may  be  pro- 
tected. Application  is  to  be  made  to  the  L.G.B.  to  sanction 
borrowing  powers  for  £1.517  overspent  on  mains  extensions. 

Yorkshire  Electric  Power  Co.'s  Bill.— The  Thurstonland 

U.D.(.'.  has  decided  to  support  the  above  Bill,  and  Linthwaite 
U.D.C.  to  oppose  it ;  Rotherham  R.D.C.  is  to  petition  against  the 
company's  Bill,  and  also  that  of  the'  Rotherham  Corporation. 
Wakefield  City  Council  and  the  Kirkburtou  and  Lepton  U.D. 
Councils  are  holding  special  meetings  to  consider  the  Bill,  while 
the  Altofts,  Guiseley.  Slaithwaite  and  Thurlstone  U.D.C.'s  have 
decided  to  take  no  action  in  the  matter.  Slaithwaite  is  pro- 
tected by  a  prov.  order  of  its  own,  and  Guiseley  has  already 
approved  of  an  application  for  a  prov.  order  by  the  Electrical 
Distribution  of  Yorkshire. 


TRAMWAY  AND  RAILWAY  NOTES. 


Ashton-under^Lyne. — Tramway  Pi  rchase. — The  T.C. 

is  applying  to  the  B.  of  T.  for  an  Order  extending  for  one  year  the 
period  during  which  the  Council  is  entitled  to  purchase  that  part 
of  the  undertaking  of  the  Oldham,  .Vshton.  and  Hyde  Electric 
Tramways  Co.,  Ltd.,  which  is  within  the  borough.  The  Corporation, 
it  ia  stated,  has  been  unable  to  come  to  terms  with  the  company 
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for  the  purchase,  and  the  B.  of  T.  Orclei  is  necessary  for  its  pro- 
tection. The  company's  lease  of  21  year.=  has  now  expired.  Coun- 
cillor Judson.  in  reply  to  a  question,  was  informed  that  the  object 
of  the  request  was  to  enable  the  Corporation  to  continue  the  uenro- 
tiatious,  and  these  would  be  resumed  iit  once.  The  resolution 
would  not  prevent  the  purchase  of  the  tramways  this  year,  if 
terms  could  be  arranged,  but  if  the  resolution  had  not  been  passed 
the  company  could  sro  on  another  seven  vears. 

Belfast. — Traffic  Retirxs. — According  to  the  official 

returns,  the  financial  state  of  the  Corporation's  tramway  system  is 
Bteaduy  improving-,  and.  indeed,  may  be  said  to  have  turned  the 
corner,  the  new  fares  and  revised  stag^es  being  largely  responsible 
for  it.  The  receipts  for  the  month  of  December  came  to  •t32,281, 
as  ag-ainst  £30,036  and  £30.683  in  the  preceding  months  of 
November  and  October.  In  December  the  surplus  profits  ran  to 
£3.242,  and  if  that  surplus  profit  be  maintained  it  will  put  the 
tramway  finance  into  a  comparatively  comfortable  position.  For 
the  nine  months  of  191"  ending  the  31st  ult.  the  surplus  profits 
were  £7,048,  as  compared  with  £.5.123  in  the  correspoding-  period 
of  1916. 

Blackburn. — The  threiiteued  tramway  strike  has  been 
averted.  The  Tramways  Committee  has  offered  to  meet  the 
representatives  of  the  tramway  employes  on  the  points  at  issue, 
and  an  early  meeting  is  being  arranged. 

Bradford. — Accidext.  — A    serious    tramway    accident 

recently  occurred  on  the  Allerton  route,  when  a  car  cautiously 
descending  a  hUl  left  the  track  at  a  curve,  and  ultimately  over- 
turned. The  driver  was  dead  when  i-emoved  from  under  the  car, 
and  13  passengers  were  more  or  less  injured.  The  accident  is  sup- 
posed to  have  Iseen  due  to  the  greasy  rails. 

Colne, — The  T.C.  on  .January  31st  adopted  recommenda- 
tions as  to  improvements  and  renewals  and  the  relaying  of  certain 
crossings  and  lengths  of  the  Corporation  tramway  track,  which  are 
considered  necessary  in  order  to  bring  the  system  up  to  an  efficient 
working  condition.  It  was  decided  to  take  steps  for  obtaining  the 
consent  of  the  Board  of  Control  to  the  carrying  out  of  the  work, 
which  is  estimated  to  cost  £3.320. 

Continental. — Spain. — The  Maracena-Atarfe  section  of 
the  new  electric  tramway  between  Granada  and  Atarfe  has  just 
been  completed  and  opened  for  traffic.  The  raOs  were  supplied  by 
the  Sociedad  Altos  Hornos  de  Vizcaya,  of  Bilbao,  while  the 
necessary  electric  cables  were.obtained  from  the  United  States. 

Lancaster. — During;  the  last  six  weeks  the  Corporation 

tramways  carried  234,510  passengers,  the  receipts  being  £837, 
against  224,171  passengers,  and  £730  receipts  a  year  ago.  The 
tramways  are  now  paying. 

Leeds. — It  is  announced   that   of   the   men   from    the 

I'orporation  tramways  department  who  are  serving  in  the  Army 
and  Xavy.  13  have  won  distinction.  One  has  gained  the  D.S.O.. 
four  the  D.C.JI..  and  eight  the  Militarv  Medal. 

LiverpooL — The  Corporation  tramways  department  shows 

a  surplus  for  1917  of  £167.243.  of  which  the  Committee  proposes 
to  tranfer  £42.243  to  the  reserve,  renewals,  and  depreciation 
accoimt.  and  £125.000  to  the  general  rate.  The  alloqation  is  at 
the  same  rate  as  in  the  previous  year, 

London. — L.C.C. — The  Highways  Committee  purcliased 
about  19,500  tons  of  coal  and  800  tons  of  coke  for  use  at  the  Green- 
wich power  station,  at  a  cost  of  about  £43,000,  during  the  quarter 
ended  December  31st.  1917. 

The  Highways  Committee  has  granted  an  additional  war  bonus 
of  53.  a  week  (making  £1).  from  Deceml-er.  1917.  to  the  operative 
staff  at  Greenwich  power  station  and  the  tramways  sub-stations. 
The  cost  is  estimated  at  £2.400  during  the  current  year  and  £7.100 
during  1918-19. 

The  Highways  Committee  has  settled  1,034  claims  against  the 
Council  in  respect  of  accidents  in  connection  with  the  working  of 
the  tramways,  at  a  cost  of  £7.748  ;  i;j  actions  were  brought  against 
the  Council :  in  sis  a  verdict  .against  the  Council  was  given,  and 
£326  and  costs  had  to  be  paid. 

Norwich. — The  time  for  compulsory  purchase  of  lands 
under  the  Xorwich  Electric  Tramways  Act,  1914,  has  been  extended 
by  a  further  period  of  one  year. 

Sunderland. — Rate  Relief. — The  Tramways  Committee 

has  decided  to  allocate  £5,000  towards  the  relief  of  the  rates.  The 
net  profit  on  the  year's  working  amounted  to  £12.50(1. 

United  States. — -The  Chicago,  Milwaukee  and  St.  Paul 

Railway,  which  has  already  electrified  440  miles  of  its  main  line 
through  the  Rocky  Mountains,  has  placed  contracts  for  the  elec- 
trification of  220  miles  from  Othello  to  the  Pacific  Coast  ports  of 
Seattle  .and  Tacoma,  There  will  be  17  locomotives  and  8  sub- 
stations. The  Westinghouse  Electric  Co,  furnishes  7  locomotives 
and  equipment  for  5  sub-stations,  while  the  General  Electric  Co,  has 
the  balance  of  the  contract.  The  sub-stations  are  spaced  21  to  35 
miles  apart,  and  have  either  one  or  two  motor-generator  sets  of 
2,000  Kw..  with  space  for  an  additional  set  in  each  case.  They  are 
3.000-volt  continuous-current  machines,  having  a  2.500,k.v,a  , 
2,300-volt,  60-cycle  motor  and  two  1,000-KW.,  1,500-volt.  direct- 
current  generators  connected  in  series.  Each  set  can  carry  200  per 
cent,  overload  for  5  minutes.  Two  stations  will  be  supplied  with  . 
55,000-volt  current,  while  the  others  will  have  102,000-volt  current. 
Th.;  line  crosses  a  mountain  range,  and  has  three  long  gradients  of 
m  4s.  1  in  62  and  50  miles  of  1   in   100  to  1  in  .77.     Two  of  the 


engines  are  shunting  locomotives  of  75  tons  weight, each  earned  on 
a  pair  of  four-wheel  bogies.  They  have  a  tractive  effort  of 
22.000  lb.  The  piissenger  locomotives  will  have  12  motors,  the 
Westinghouse  engines  using  the  quill  tvpe  of  driving  gear,  and  the 
General  Electric  engines  having  a  bipolar  gearless  drive.  These 
locomotives  are  required  to  haul  trains  of  12  steel  carriages,  or  960 
tons,  at  25  miles  an  hour  on  the  ruling  gradient  of  1  in  48.  and  at 
60  miles  an  hour  on  level  line.  The  contract  required  the  first  10 
engines  to  be  completed  in  four  months. — Engineer. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Egypt. — The  purchase  of  the  Egyptian  telephone  system 

has  been  fixed  at  755,000  Egyptian  pounds  (£774.661).  The 
Government  has  taken  over  the  telephone  service  as  from  January 
1st.  and  will  pay  interest  at  the  rate  of  5  per  cent,  until  the 
completion  of  the  purchase.  The  Council  of  Ministers  has  approved 
of  the  transaction. — The  Times. 

India, — During  the  year  19 !.'>- Hi,  the  telegraph  system 

increased  by  3.128  km.  of  line  to  138.567  km,,  and  by  12,376  km.  of 
wire  and  cable  to  543,729  km.  The  offices  open  numbered  8.592. 
including  5.084  railway  offices,  and  the  staff  10.756.  The  traffic 
amounted  to  18.129.748  telegrams,  and  the  receipts  were 
22,551,486  fr.  The  telephone  system  comprised  287  Government 
exchanges  with  8,115  subscribers,  and  13  private  exchanges  with 
10.766  subscribers.  There  were  19  radio-telegraph  stations,  nine 
being  on  the  coast  :  the  latter  dealt  with  83.719  messages.  The 
accounts,  on  the  whole,  showed  a  surplus  of  7,222,603  fr. — Journal 
Tilcgrapkique. 

London  Telepiione  Directory. — Th?  January  edition  of 

the  London  Telephone  Directory,  which  is  now  being  delivered  to 
subscribers,  has  been  brought  up  to  date  by  the  inclusion  in  each 
entry  of  the  number  of  the  postal  district  in  which  the  subscribers 
reside. — The  Timeit. 

Telegraphs  and  Telephones  in  1917. — In  the  course  of  a 

review  of  1917,  the  Telegnijih  and  Telejihvne  Joiir/uil  states  that 
there  was  a  great  extension  in  the  working  of  telegraph  lines  on 
the  Baudot  system,  and  a  considerable  further  development  in 
multiplex  working  is  in  progress,  A  system  for  facilitating  the 
disposal  of  telegrams  by  diversion  was  introduced  with  excellent 
results,  some  15,000  transmissions  a  day  having  been  saved  by  this 
means.  This  had  the  effect  of  relieving  the  large  central  oflices 
where  the  staff  was  depleted,  and  giving  more  employment  to 
smaller  and  less  busy  centres.  The  experimental  abolition  of  the 
■'  office  copy  "  has  also  had  the  most  satisfactory  results,  effecting  a 
saving  of  upwards  of  50,000,000  forms  and  at  least  a  million  carbons, 
together  with  economies  in  other  directions,  besides  materially 
lightening  the  work  of  telegraphists.  On  the  telephone  side,  the 
opening  of  the  new  Central  Exchange  at  Manchester  marked  the 
completion  of  a  work  of  considerable  magnitude.  The  exchange 
system  was  extended  to  some  dozen  towns  and  villages  during 
1917.  The  year  also  witnessed  a  considerable  extension  of  the 
system  of  handling  telegrams  over  the  telephone.  In  April.  Edin- 
burgh and  Glasgow  were  placed  on  the  direct  system  of  trunk 
working  similar  to  that  in  force  between  Manchester  and  Liverpool 
and  other  places.  Close  upon  550  members  of  the  telegraph  and 
telephone  staff  alone  (including  engineering  staff)  gave  their  lives 
for  their  country  during  the  year. 

•    Wireless  Telephony, — At  the  Point  .Judith  light,  near 

Newport.  R.I..  wireless  telephone  apparatus  has  been  installed,  to 
enable  the  operators  to  telephone  the  name  of  the  light  to  mariners 
during  fog  or  thick  weather.  The  warning  is  given  by  repeating 
the  words  :  ''  Point  Judith  Light "  every  fire  seconds,  with  a  limit  of 
range  of  about  eight  miles.  Xiter  every  third  repetition  the 
warning  :  "  You  are  getting  closer,  keep  off.  "  is  sent  out.  with  a 
limit  of  range  of  about  two  miles.  The  signals  are  received  on  the 
ordinary  ships'  wireless  equipment. — T.  and  T.  Age. 

According  to  the  South  t'hino  Morning  Po.t^.  the  Communications 
Department  of  .lapan  has  developed  a  method  of  connecting  the 
ordinary  telephone  with  the  wireless  telephone,  so  that  a  message 
from  a  ship  at  sea  may  be  transmitted  thi-ough  a  shore  exchange 
to  a  subscriber.  Credit  is  given  to  Messrs.  Tonegawa  and  Torigata 
for  the  work.  It  will  be  remembered  that  the  same  feat  was 
accomplished  in  the  United  States  in  1915. 

According  to  the  Journal  Trligraphique,  the  number  of  wireless 
stations  open  at  December  31st.  1917.  was  6.113.  of  which  687  were 
coastal  stations  and  5,338  on  board  ship,  the  remaining  8s  being 
inland. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia. — ^Ielbourne. — April  5th.  Department  of 
the  Xavy,      Jlotor-driven  hydraulic   pump.      Director  of    Xavy 

Contracts.  Melbourne. 

Adelaide. — Febraary  27th.  P.M.G.'s  Departn^nt. 
Telephone  material.  Schedules  479  and  483.  See  "  Official  Xotioes" 
J  an  nary  18th 
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Croydon. — February  18th.  Tramways  Department.  8,  li, 
or  12  months'  supply  of  g-eneral  stores  :  Tramways  Manner, 
Thorton  Heath  Depot. 

London. — L.C.C.  February i  isth.  Tramways  Depart- 
ment. 4. .500  forged  steel  driving'  wheel  tires,  and  3.000  forged  steel 
trailing  wheel  tires.  Manager,  L.C.C.  Tramways.  Belvedere  Road. 
S.E.  1. 

Manchester. — P'ebruary  12th.      Tramways  Department. 

General    stores,    including    electric    lamps,    insulating    material, 
overhear:!  equipment,  &c.     See  "  Official  Notices  "  February  1st. 

February  ll^th.  Electricity  Committee.  One  1,50-H.P.  three- 
phase  fan  motor  and  switchgear.    Mr.  F.  E.  Huhges,  Secretary. 

Newport  (Mon.). — February  18th.  Electricity  Depart- 
ment. One  .S.OOO-KW.  turbo-alternator  and  surface  condensing 
plant.     See  "Official  Notices "  February  1st. 

Salford. — February  11th.     Tramways  Department.     12 

months'  supply  of  general  stores.      General  Manager. 

Warrington. — Februkry  26th.  Electricity  Department. 
.Steam  pipework.      See  ''Official  Notices"'  to-day. 

'      / 


CLOSED. 


Bexhill-on-Sea. — T.C.     1,000  tons  of  Shipley  peas  coal, 

or  Manners'  washed  peas,  for  the  electricity  work^ :  Myers,  Rose 
and  Co. 

Derby. — T.C.     Boiler  for  the  electricity  works  :  Babcock 

and  Wilcox.  Ltd.,  .€4,595.      Two  electric   coal  wagons:    Genernl 
Vehicle  Co.,  Ltd.,  i  2,810. 

Hereford. — T.C.  Telpher  gas  plant,  with  electric  hoist : 
Herbert  Morris  &  Co.,  Ltd.,  -i;  l,8Si. 

London. — L.C.C.  Supply  of  tramway  fittings  equipment, 
l'.il7-18.  Additional  tenders  accepted  during  the  quarter  ended 
December.  3 1st  last : — 

Cotton-covered  copper  wire.     Class  T.tia  : — 

London  Electric  Wire  Co.,  &  Smiths,  Ltd. — Items  1,  3,  and  4,  approximate 

value,  £92). 
Midland  Electric  Wire  Co.,  Ltd. — Items  2,  5,  and  9,  approximate  value, 

£5,74  I. 

Rewinding  armatures  for  tramcars  : — 

P.  R.  Jackson  &  Co.— £476. 

Drewer  Stevenson  &  Co.— £22t. 

British  Westinghouse  E.  i  M.  Co.,  Ltd.— £167. 

H.  Dunn  it  Son.- £310. 

Electrical  Repair  Co.,  Ltd.— £360. 

Burdette  &  Co  ,  Ltd.— £31.5. 

CuUins  Electrical  Co.,  Ltd.— £160. 

Field  coils  for  tramcars  : — 
Manchester  Armature  Repair  Co. 
Brush  Electrical  Engineering  Co.,  Ltd. — (Approximate  expenditure,  £P, 980.1 

Swansea. — Electricity  Committee.    Tender  recommended. 

Turbo-alternator,  .£10,887  :  .James  Howden  i:  Co..  Ltd. 


At  Faraday 
by  Mr.  R.  W. 


6.«  p. I 


FORTHCOMINQ     EVENTS. 


lastitution   of   Electrical  EDgineers  — (Dublin  Local  Section.l— Friday 

February  8th.      At  8  p.m.    At  the  Uoyal  College  of  acience.  Upper  Merrion 

Street.    Ordinary  meeting. 

(Stodents'  Section).— Friday,  Febi-uary  8th.     At  7  p.i 

House,  Southampton  Row,   W.C.      Paper  on  "  Magnetos, 

Cockling. 

(Newcastle  Local  Section.)— Monday,  Fel»uai-y  llih.     t 

At  the  Mining  Institute.     Paper  on  "Telephone  Exchange  Tr 

their  Organisation."  by  Mr.  F.  G.  C.  Baldwin. 

'Manchester  Local  Section).— Tuisday,  February  12th.     At  7  p  m. 

At  the  Engineers*  Club.      Paper  on    "Some    Transient    Phenomena    ni 

Electrical  Supply  Systems,"  by  Prof.  E.  W.  Marchant. 

(Scottisb  Local  Section).— Tuesday,  February  12th.    At  7.30  p.m.    At 

207,  Bath  Sreet,  Glasgow.    Visit  bv  the  President.      Ninth  Kelvin  Lecture, 

"  Kelvin  as  a  Teacher,"  by  Prof.  Jil.  Maclean. 

(Yorkshire  Local  Section).— Tuesday,  Febi-uai-y  12th.      At  7  p.m. 

At  the  Philosophical  Hall,  Leeds.    Paper  on  "  Large  Batteries  for  Power 

Purposes,"  by  Mr.  E.  C.  McKinnon. 
Physical  Society  of  London.-  Friday,  February  8th.      At  5  p.m     At  the 

Imperial  College  of  Science,  South  Kensington,  S.W.      Annual  general 

meeting.      Papers  on  "  A  Recording  Thermometer,"  by  Prof.  C.  V.  Boys, 

F.R.y.,    and    "  The  Primary  Monochromatic   Aberrations  of    a  Centred 

Optical  System,"  by  Mr.  S.  D.  Chalmers. 
Boyal  Institution  of  Great  Bpitain.— Friday,  February  Pth.    At  5.80  p.m. 

Lecture  on  "Science  and  Ethics,"  bv  Prof.  E.  H.  Griffiths,  F.R.S. 

Saturday,    February    16th.      At    3    p.m.      At    .\lbemarle   Street,    W. 

Lecture   on    "Problems    in    .-Vtoniic    Structure."    (Leelure    Ii,    by    Prof. 

Sir  J.  .1.  Thomson. 
North  of    England   Institute   of  Mining   and   Electrical   Engineers.— 

Saturday,  February  bth.    At  2  p.m.    At  Neville  Hall,  Ncwcaslleon-Tyne, 

Ordinary  meeting. 
Institution  of  Mining  and  Mechanical  Engineers.— Saturday,  Februai^  9th. 

At  2  p.m.     .4t  the  Wood  Memorial  Hall,  Newcastle-on-Tyne.      Ordinal^ 

meeting. 
Salford  Technical  and  Engineering  Association.-Saturday,  February  Oth. 

M  7  p.m.      .\t  the  Royal  Technical  Institute.      Lecture  Recital  by  Mr.  J. 

Crewe,  on  "The  Consti-uction  and  Tone  of  the  Violin." 
Birmingham   and  District  Electric    Club.— Saturday,  Febniary  9th,     At 

7  p.m.     At  the  Swan  Hotel,  New   Street.      Discussion  on  "The  Decimal 

System,"  to  be  opened  by  Mr.  H.  C.  James-Carrington. 
Society  of  Engineers.— Monday,  Fehruai7  11th.    At  5.30  p.m.  At  Burlington 

House,  Piccadilly,  W.     Presidential  address  by  Mr,  W.   H,  Esson,  and 

Presentation  of  Premiums, 


Association  of  Supervising  Electricians.— Tuesday,  Febniar>   1  th.     At 

7.1.i  p.m.    At  St.  Bride's  Institute.  E.C.    Paper  on  •■  D.c.  Motor  Troubles, 

hy  Mr.  E.  F.  Butler. 
Association  of   Engineers-in-Charge.— Wednesday,  February  I3th.    At  8 

p.m.    At  St  Brides  Institute.  Bride  Lane,  E.C.    Paper  on  "The  Place  of 

Economics  in  Transport  and  Engineering,"  by  Mr.  W.  T.  Stevenson. 
Boyal  Society  of  Arts.- Wednesday,  February  13th.     At  4.30  p.m.     At  John 

Street,  Adelphi,  W.C.      Paper  on    "The  Relations  between  Capital  and 

f.abour— Reasonable    Hours,  Co-partnership    and    Efficiency,"    by    Lord 

Leverhulrae. 
Faraday   Society.— 'Manchester  meeting.)     Thursday,  February  llth.     At 

7  p.m.     At    the    Municipal   School    of    Technology,    Whitworth    Street. 

Discussion  on  "  Electric  Furnaces." 
Ele>^tro-Harmonic  Society.— Friday,    February  15th.  At  6.15  p.m.     At  the 

Holborn  Restaurant,  (Venetian  Chamber).    Concert  (Ladies'  Nighti. 
Institution  of  Mechanical  Engineers.— Friday,  February  16th.     At  6  p.m. 

At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.      Annual 

general  meeting. 

Association    of    Mining    Electrical    Engineers    (West    of    Scotland 

Branch!.— Saturday,  February  Ifitli.  At  4.30  p.m.  At  the  Royal  Technical 
College,  Glasgow.  Paper  on  "  Steam  Turbines  as  Applied  to  Colliery  Work," 
bv  Mr.  P.  J.  Pliven. 


NOTES. 

Training  Disabled  Men.— At  a  meeting,  at  Birmingham, 

of  the  West  Midland  Joint  Di.=ablement  Committee.  Alderman 
James  announced  that  there  was  a  probability  of  establishing  in 
that  city  in  the  near  future  a  large  school  tor  training  disabled 
men  in  electrical  engineering.  The  proposals  were  for  the 
instruction  of  at  least  100  men. 

Institution    and    Lecture  Notes.— Royal  Institution.— 

At  the  general  meeting  of  the  members  on  the  4th  in.st..  the 
managers  reported  that  Dr.  Moud.  under  the  conveyance  and  deed 
of  trust  of  the  Davy  Faraday  Research  Laboratory,  covenanted  to 
pay  to  the  Royal  institution  before  the  year  iy2ij  the  sum  of 
£62,000  as  endowment  fund.  The  trustees  had  anticipated  the 
obligation  by  eight  years,  and  had  transferred  the  sum  of  £6<i,500 
in  5  per  cent,  war  stock  to  the  trustees,  nominated  by  the  managers, 
of  the  Davy  Faraday  Research  Laboratory  Endowment  Fund. 
This  would  add  materially  to  the  income  available  for  the  purpose 
of  promoting  and  maintaining  the  efficiency  of  the  laboratory  in 
the  advancement  of  original  research  in  chemical  and  physical 
science. 

Bradford  Engineering  Society. — Last  week  Mr.  Edward  Shotton, 
of  the  Jowett  Motor  Manufacturing  Co.,  addiessed  the  Society  on  the 
subject  of  electric  vehicles.  The  lecturer  referred  to  the  early  history 
of  the  electric  vehicle,  and  described  modern  types  ;  he  regretted 
that  many  owners  did  not  keep  records  of  running  costs,  but  data 
available  showed  that  these  were  generally  such  as  would  make 
the  petrol  or  steam  vehicle  owner  envious.  The  lecturer  also 
referred  to  electric  industrial  trucks  for  factory  use.  and  men- 
tioned as  an  example  their  use  at  Manningham  Mills. 

Association  of  Mining  Electrical  Engineers.— A  meeting  of  the 
Yorkshire  Branch  was  held  at  Wakefield,  on  January  2t;th.  and 
discussed  a  paper  by  Mr.  C.  A.  Xelson.  of  the  North  of  England 
Branch,  strongly  advocating  the  application  of  electrical  power 
I  or  all  colliery  purposes. 

Economise  Fuel. — I"  view  of  the  necessity  of  redueing 

the  consumption  of  coal,  and  the  labour  and  transport  required 
to  handle  it,  Mr.  Guy  Calthrop.  Controller  of  Coal  Mines,  dt sires  to 
draw  the  attention  of  all  consumers  of  gas  and  electricity 
throughout  the  country,  to  the  need  of  the  greatest  possible 
economy  in  their  use.  These  commodities  are  fo  easily  obtainable, 
and  are." comparatively  speaking,  socheap.  that  few  people  appreciate 
the  fact  that,  in  the"  aggregate,  many  millions  of  tons  of  coal  are 
required  annually  to  produce  them.  There  is  undoubtedly  a  very- 
great  deal  of  unneces.=ary  use.  and  consequent  waste,  and,  if 
enforced  economy  is  to  be  avoided,  a  material  reduction  must  be 
effected  by  voluntary  action. 

He  appeals,  theretore,  to  all  classes  of  consume! s  to  take  this 
matter  in  hand  for  themselves,  and  to  see  that  cvtrj  ga-  lurnor 
and  electric  switch  over  which  they  have  control  is  used  as 
sparingly  as  circumstances  will  allow.  The  need  for  this  economy 
is  accentuated  where  large  cities  and  towns  are  remote  from  coal- 
fields, as  is  the  case  with  London  and  other  cities  and  towns  in  the 
South. 

Appointments  Vacant.- Mechanical  engineer  (CSs.  +), 
shift  engineer  (i;3s.).  Borough  of  Leigh  (Lanes.)  Electricity  Depart- 
ment ;  commercial  assistant  (£220),  for  the  Stoke-on-Trent  Cor- 
poration Electricity  Department :  shift  engineer  (50s.  -i-),  for  the 
Borough  of  'Weymouth  Electricity  Works :  meter  tester  and 
repairer  (54s.).  for  tlie  Borough  of  Colchester  Electricity  Depart- 
ment.    See  our  advertisement  p.ages  to-day. 

Novel  Electric  Ship  Proposal.— The  Liverpool  Journal 

of  Commerce  recently  outlined  a  proposal  by  Mr.  H.  de  M.  Snell  for 
ship  construction  on  somewhat  novel  lines.  The  suggestion  is  to 
have  one  set  of  detachable  power  producing  machinery  for  three  or 
more  hulls,  which  would  each  be  equipped  with  propellers  and 
electric  driving  motors  only,  arranged  for  coupling  by  cables  to  the 
power  plant.  The  power  plant  is  app.irently  housed  in  a  detachable 
and  floatable  jiuop.  whiqli  can  be  continuously  employed  in  pro- 
pelling one  or  other  of  the  hulls,  and  can.  in  times  of  stress,  be 
separated  from  the  hull.  It  is  suggested  that  existing  hulls  in 
vvhith  Ihe  uiac  hinery  is  worn  out  can  be  reconstructed  on  the  new 
system  and  be  further  used.  No  details  of  the  Rrrangcment 
proposed  are.  however,  given  in  our  contemporary. 
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Educational. — Exajiinations  in  Science  and  Techno- 
logy.— The  Board  of  Education  has  decided  to  discontinue  the 
general  examinations  in  Science  and  Technolojry  altogether  after  1918. 
The  hijfher  general  examinations  will  be  held  in  that  year,  with 
the  exceptions  specified  in  Circular  970.  The  regulations  and 
syllabuses  which  governed  the  examinations  held  in  1915  will 
remain  in  force  for  1918,  so  far  as  they  are  still  applicalile. 

Associ.\Tiox  OF  Teachers  in  Techxical' Institutions. — A 
meeting  of  teachers  engaged  in  the  Technical  Institutes,  Junior 
Technical  Schools,  and  Trade  Schools  of  London  and  neighbourhood 
was  held  at  the  Polytechnic,  Regent  Street,  W.,  on  Saturday  last,  to 
consider  the  question  of  salaries.  There  was  a  large  attendance, 
and  in  the  discussion  emphasis  \vas  laid  on  the  fact  that  the 
salaries  paid  in  institutions  of  the  above-named  types  compare  very 
unfavourably  with  those  paid  in  industry  and  in  secondaiy  schools. 
A  resolution  declaring  that  the  present  rates  of  salaries  paid  to 
both  day  and  evening  teachers  in  technical  institutions  are  totally 
inadequate,  and  urging  educational  authorities  to  take  immediate 
steps  to  establish;satisfactory  scales  of  salaries  for  all  teachers,  was 
carried  unanimously.  A  further  resolution  requesting  the  Govern- 
ment to  allocate  special  grants,  similar  to  those  given  in  the  case 
of  secondary  and  elementary  schools,  for  improving  the  salaries  of 
teachers  in  technical  schools  and  institutes  was  also  unanimously 
adopted.  It  was  agreed  that  the  London  Branch  of  the  Association 
should  request  the  County  Councils  of  London  and  the  Home 
Counties  to  receive  a  deputation  to  place  before  them  the  views  of 
the  meeting. 

American  Engineers  and  the  Forces. — According  to  the 

Elect ririil  Jlerit'ir  (^Chicago),  the  U.S.  Engineering  Council  passed 
the  following  resolution  in  December:  —  ''The  Engineering 
Council,  representing  the  American  Society  of  Ciril  Engineers,  the 
American  Instife(jJ^e  of  Mining  Engineers,  the  American  Society 
of  Mechanical  Engineers,  and  the  American  Institute  of  Electrical 
Engineers,  recognising  the  serious  responsibility  of  the  engineer 
for  the  successful  prosecution  of  the  war  in  the  many  branches  of 
the  national  service  where  highly-trained  engineers  are  required, 
urges  the  importance,  as  a  war  measure,  of  maintaining  unimpaired 
the  engineering  strength  of  the  nation,  for  the  successful  prosecu- 
tion of  military  operations  and  for  the  support  of  sustaining 
industries.  Since  schools  of  engineering  are  the  principal  sources 
from  which  trained  engineers  may  be  drawn,  the  Engineering 
Council  urges  that  in  the  administration  of  the  selective  draft  the 
Government  should  maintain  these  schools  in  full  operation,  and 
should  take  such  steps  as  will  enable  qualified  engineering  students 
to  continue  their  studies  to  graduation,  if  possible,  and,  in  any 
event,  until  necessity  demands  their  call  for  active  service.  This 
recommendation  is  made  for  the  sole  purpose  of  ensuring  the 
continuous  supply  of  trained  engineers  for.  the  future  service  of  the 
nation." 

A  Government  Trade  Mission. — It  is  announced    that 

Sir  H.  Llewellyn  Smith,  Permanent  Secretary  to  the  Board  of 
Trade,  has  undertaken  a  special  mission  on  behalf  of  the  Govern- 
ment. He  is  accompanied  by  Mr.  H.  Fountain,  of  the  Commercial 
Relation  and  Treaties  Department,  and  by  Mr.  Walter  Carter 
(private  secretary),  and  will  be  absent  from  the  office  for  some 
weeks. 

Callender's   Hospital    and    Distress    Fund. — A  general 

meeting  of  this  fund  was  held  at  the  Belvedere  works  of  Messrs. 
Callender's  Cable  and  Construction  Co..  Ltd..  on  February  Jth.  when 
the  Committees  statement  for  the  year  ended  December,  1917,  was 
adopted.  The  report,  which  is  the  fifteenth  annual  statement 
since  the  fund  was  started,  shows  that  the  total  sum  received  by 
penny-weekly  subscriptions  in  the  fourth  year  of  war  is  the  highest 
on  record — namely,  £321  ;  donations  (including  £.50  from  the 
company  and  personal  gifts  from  the  directors,  \c.}  added  up  to 
£8.').  Gratuities  paid  out  to  members  were  £79,  grants  to  hospitals, 
&c,.  £297.  The  tialance  at  bank  and  in  hand  is  £  109.  The  grants 
to  hospitals  and  institutions  at  which  members  received  benefit 
were  larger  than  in  any  previous  year.  A  large  number  of  hospital 
letters  were  issued,  and  other  assistance  took  the  form  of  special 
home  nursing,  surgical  appliances,  spectacles,  convalescent  home 
letters,  and  financial  help. 

Tar  Oils. — The  Minister  of  Munitions  announces  in  the 

Liiniliiii  (,'a;efte  of  February  1st  that  the  Order  of  October  23rd, 
1917,  controlling  tar  oils  is  cancelled,  and  he  now  takes  possession 
of  all  tar  oil  in  the  United  Kingdom,  and  all  dealings  in  tar  oils 
without  a  licence  are  forbidden,  except  where  the  quantity 
purchased  does  not  exceed  five  gallons  per  month  ;  but  persona  who 
have  applied  for  licences  may  continue  to  take  delivery  of  tar  oils 
under  existing  contracts  for  fuel  to  a  total  amount  not  exceeding 
one  month's  average  deliveries.  The  contract  note  is  to  specify 
the  grade  and  price  of  the  oil  with  all  extra  charges,  and  the 
price  must  not  exceed  a  scale  given  in  a  schedule,  except  in  the  case  of 
contracts  entered  into  prior  to  July  13th,  1917.  Holders  of  stock 
must  furnish  to  the  Controller  of  Explosives  Supply,  Storey's 
Gate.  S.W.  1.  particulars  of  their  transactions  as  directed  by  him. 
The  term  "  tar  oil  "  includes  light  oil.  sharp  oil,  creosote  oil.  green  oil, 
and  anthracene  oil,  and  any  other  oil  produced  or  containing  oil 
derived  from  tar.  with  the  exception  of  crude  benzol,  naphtha,  i:c. 
The  schedule  gives  specifications  of  the  various  oils,  and  the  prices, 
ranging  from  90s.  fid.  per  ton  for  Diesel-engine  oil  down  to  -lis.  lid. 
for  a  mixture  of  creosote  oil  25  per  cent,  and  pitch  75  per  cent., 
f.o.r.  or  f.o.b. 

Applications  for  licences  should  be  addressed  to  the  Controller, 
Mineral  Oil  Production  Department,  Ministry  of  Munitions, 
8,  Northumberland  Avenue,  W.C.  2. 


Screw  Gauges. — Before  the  war,  the  accurate  cutting 
and  gauging  of  screw  threads  had  attracted  a  great  deal  of  atten- 
tion, but  the  progress  then  being  made  was  a  standstill  compared 
with  that  which  has  been  accomplished  during  the  war,  and  in  this 
important  work  the  National  Physical  Laboratory  has  naturally 
played  a  leading  part.  An  enlarged  issue  of  the  "  Notes  on  Screw 
Gauges"  prepared  by  the  staff  of  the  gauge-testing  department 
was  recently  published,  which  in  itself  demonstrates  the  tliorough- 
ness  and  efficiency  with  which  this  very  difficult  subject  has  been 
tackled  by  the  authors,  and  the  high  degree  of  perfection  which 
has  been  attained  ;  the  complexity  of  the  matter  is  well  illustrated 
by  the  fact  that  "the  Whit  worth  thread  has  seven  elements,  error 
on  any  one  of  which  may  be  sufficient  to  cause  a  gauge  to  reject 
work  which  ought  to  pass,  or  rice  rei-si/."  These  elements  are 
discussed  in  detail  in  all  their  bearings,  and  the  approved  methods 
of  making  the  necessary  measurements  are  explained,  with  full 
descriptions  of  the  apparatus  employed. 

The  correct  methods  of  cutting  accurate  screw  threads  are  also 
described,  and  the  latest  devices  for  carrying  out  optical  measure- 
ments of  screw  gauges  are  fully  explained,  including  the  projection 
method,  which  has  been  brougit  to  its  present  pitch  of  refiLcment, 
we  believe,  entirely  at  the  N,P.L.  Even  now  the  elements  of  ring 
screw  gauges  cannot  readily  be  measured  in  the  workshop,  and 
these  gauges  are  generally  tested  between  limits  by  plug  gauges. 
The  brochure  is  indispensable  to  anyone  concerned  with  the 
accurate  cutting  of  screw  threads. 

Limiting  Alternator  Short-Circuit  Currents. — Under  this 

title  in  the  Electrical  WorUI.  Vol.  70.  No.  10.  Mr.  Ralph  Bonn  dis- 
cusses the  actions  and  reactions  which  take  place  when  an  alternator 
is  short-circuited,  and  shows  theoretically,  as  well  as  with  oscillo- 
grams, that  the  heavy  armatirre  reaction  induces  an  electromotive 
force  in  the  field  winding  which  greatly  increases  the  field  current, 
and  thus  prolongs  the  duration  of  the  heavy  armature  current.  In 
the  case  of  alternators  with  non-salient  poles,  very  little  can  be 
done  to  reduce  the  short-circuit  current  except  to  introduce  series 
reactance  in  the  armature  circuit.  With  salient  poles,  however,  the 
course  of  events  can  be  modified  bj'  introducing  resistance  and 
inductance  into  the  field,  circuit.  Added  resistance  shortens  the 
period  by  dissipatin.g  the  field  energy  more  quickly,  without 
materially  reducing  the  magnitude  of  the  short-circuit  current. 
Inductance,  on  the  other  hand,  introduced  externally,  restricts  the 
increase  in  the  field  current,  and  thus  reduces  the  initial  value  of  the 
armature  short-circuit  current.  While  the  experiments  were 
carried  out  on  a  laboratory  scale  only,  there  may  be  cases,  says  the 
author,  where  the  introduction  of  inductance  into  the  field  circuit 
to  limit  the  short-circuit  current  would  be  good  engineering. 

The  Case  for  110-Volt  Lamps. — According  to   J.   R. 

Colville  {Electriciil  World),  in  the  U.S.A.,  glow  lamps  rated  at  110 
to  125  volts  represent  about  85  percent,  of  the  output  of  tungsten 
lamps  (vacuum  and  gas-filled  types),  excluding  miniature  lamps. 
Lamps  of  the  220  to  250-volt  class  represent  only  about  7  per  cent, 
of  the  factory  output,  and  even  this  figure  would  be  reduced  were  it 
generally  realised  how  great  is  the  total  advantage  of  low-voltage 
lamps  in  point  of  low  price,  high  efficiency,  long  life,  and  cheaper 
fittings-installation.  The  difference  in  cost  of  110-125-volt  and 
220-250-volt  lamps,  based  on  the  contract  schedule  in  force  last 
June,  ranges  from  2d.  per  25-watt  vacuum-tungsten  lamp  bought 
under  a  £2.000  contract  to  5s.  lOd.  per  l.OOO-watt  gas-filled  lamp 
bought  at  list  price.  Subject  to  a  few  per  cent,  variation,  accord- 
ing to  wattage,  230-volt  lamps  cost  20  to  25  per  cent,  more  than 
115-volt  lamps,  and  yield  only  90  per  cent,  as  much  light  for  equal 
wattage.  The  low-voltage  type  offers  fewer  manufactUiring 
difficulties,  and  is  made  in  so  much  greater  quantities,  that  it  is 
a  more  highly  standardised  product,  and  one  in  which  the-  latest 
improvemeiits  are  .more  easily  incorporated.  In  a  new  lighting 
installation  the  use  of  115-volt  lamps,  instead  of  230-volt  units, 
often  saves  enough  in  the  cost  of  outlets,  fittings,  and  accessories  to 
pay  for  a  balancer  coil,  motor-generator,  or  other  voltage-halving 
equipment.  The  annual  saving  in  lamp  renewals  and  energy  is 
then  clear  profit.  In  any  but  the  smallest  installations  it  is  better 
policy  to  use  a  voltage-halving  equipment  and  3-wire  distribution, 
rather  than  run  pairs  of  low-voltage  lamps  in  simple  series 
connection. 

Domestic   Electrical    Appliances    in    the  U.S.A. — The 

Society  for  Electrical  Development  has  recently  made  a  rough 
census  of  domestic  electrical  appliances  sold  by  100  leading  manu- 
facturers in  the  U.S.A.  These,  it  appears,  have  sold  7,194.792  pieces 
of  apparatus,  including  over  3,000,000  irons,  1,880,000  fans,  673,000 
vacuum  cleaners,  241,000  washing  machines,  239,000  disk  stoves, 
122,000  grills,  and  114,000  percolators,  the  balance  comprising 
dish  washers,  heating  pads,  teapots,  heaters,  radiators,  ironing 
machines,  chafing  dishes,  ranges,  vibrators,  water  heaters, 
griddles,  i:c. 

Standard  Electric  Lighting  Sets  for  U.S.A.  Farm  Use. — 

In  view  of  the  increasing  trade  that  is  being  done  in  the  United 
States  in  electric  lighting  sets  for  farm  use,  and  in  order  to  ensure 
that  the  majority  of  manufacturers  of  such  sets  shall  fix  ratings 
on  the  same  basis,  the  American  Society  of  Agricultural  Engineers 
has  recently  recommended  certain  standard  ratings  and  specifica- 
tions. The  pamphlet  issued  by  the  Society  recommends  that 
30  volts  be  adopted  as  the  pressure  for  low-voltage  lighting  plants, 
and  that  with  such  sets  16  lead-sulphuric  acid  cells  in  series,  or 
24  Edison  cells,  be  adopted  as  standard.  It  also  recommends  that 
the  manufacturers  of  fai'm  lighting  sets  should  agree  on  a  standard 
lamp  of  a  certain  voltage  range,  to  be  known  as  the  farm  service 
lamp. 
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Electro-Harmonic  Society.— The  next  concert  (Ladies' 

Nig'ht )  will  be  held  at  the  Holborn  Restaurant  in  the  Venetian 
Chamber  on  Friday.  February  1.5th,  commencing  at  t;.15  p  ra.  The 
artistes  will  be  : — Miss  Violet  Oppenshaw,  contralto  ;  Mr.  David 
Ellis,  tenor  ;  Mr.  Edgar  Coyle,  baritone  :  Miss  Adelina  Leon, 
violoncello  ;  Mr.  Lewis  Sydney,  humourist  at  piano  ;  Mr.  GeoTge 
Bolton,  entertainer  at  piano  ;  Prof.  Anders,  conjuror  and  sleijrht- 
of-hand  :  Mr.  Bernard  Flanders,  A.R.A.M.,  solo  pianoforte  and 
accompanist.      Chairman  :  Mr.  Llewellyn  B.  Atkinson. 

The  A.E.S.E.  in  Sheffield  and  District.— A   lame   and 

representative  gathering  of  engineers  met  on  Wednesday  evening, 
.lanuary  30th,  at  Atkinson's  Cafe,  Sheffield,  to  form  a  branch  of  the 
A.E.S.E:  A  deputation  froSi  Manchester  were  invited  to  attend, 
and  included  Messrs.  Lunn,  Pausey,  and  Thomas,  the  last-named 
being  secretary  for  the  Manchester  branch.  Mr.  Fedden,  general 
manager  and  engineer  of  the  Sheffield  electric  supply  department, 
who  took  the  chair,  opened  the  meeting  with  some  explanatory 
remarks  with  reference  to  the  standing  of  the  present-day  power 
engineer  and  his  future  position  when  the  recommendations  of  the 
Whitley  report  are  carried  into  effect.  Messrs.  Lunn  and  Pausey 
spoke  on  the  Association  of  Engineers  and  the  increase  of  efficiency 
created  by  the  interchange  of  ideas  that  would  accrue  through 
being  members  of  the  Association.  Mr.  Thomas  gave  a  general 
review  of  the  policy  of  the  Association.  A  resolution  was  put  by 
the  chairman  to  form  a  Local  Section,  and  this  was  carried  unani- 
mously. Representatives  came  from  Barnsley,  Hull.  Leeds,  Mex- 
borough,  and  Rotherham.  Apologies  were  received  from  several 
prominent  engineers  in  the  district,  who  were  uuaJjle  to  attend. 

The   Whitley    Report. — The    Industrial    Reconstruction 

Council  has  issued  a  small  pamphlet  entitled  ''Trade  Parliaments," 
in  which  explanatory  information  respecting  the  Whitley  Report 
appears.  The  urgency  of  the  different  trades  each  taking  steps  to 
carry  into  effect  the  recommendations  set  forth  in  the  Report  is 
emphasised,  and  some  suggestions  are  made  as  to  their  application. 
We  recommend  our  readers  to  apply  to  the  Secretary  of  the  Council. 
S.  Bouverie  Street,  E.C.  -1,  for  a  copy  of  the  jiamphlet. 

Keeping  Down    the  Peak  Load. — Under  the  strenuous 

conditions  imposed  upon  electricity  supply  undertakings  by  the 
war.  the  imjiortance  of  keeping  down  the  peak  loa(t  has  greatly 
increased,  and  efforts  have  been  made  in  some  cases  to  induce  large 
consumers  to  vary  their  hours  of  starting  and  stopping  work,  lunch 
times,  Kc,  so  as  to  improve  the  diversity  factor  and  keep  the  load 
off  the  peak,  with  fair  success.  In  the  Electrical  M'cr/il.  Vol.  20, 
No.  22.  some  particulars  are  given  of  thte  working  of  this  policy  in 
a  district  where  a  number  of  new  industries  connected  with  the 
emergency  shipbuilding  programme  of  the  U.S. -A..  Government 
have  been  established,  throwing  unprecedented  loads  on  the  power 
station.  While  the  tramway  and  private  lighting  loads  could  not 
he  modified,  all  power  users  taking  over  50  H.P.  were  interviewed, 
and  only  two  out  of  the  first  2fiii  that  were  visited  were  unable  to 
co-operate  with  the  supply  undertaking  in  this  way  ;  by  arranging 
an  earlier  closing  hour  with  some  24  consumers.  2,600  KW.  was 
taken  off  the  peak.  Where  large  numbers  of  men  were  employed, 
instead  of  all  the  employes  leaving  the  works  at  the  same  time, 
arrangements  were  made  for  them  to  leave  in  batches  at  half-horn- 
intervals,  thus  smoothing  out  both  the  power  and  tramway  curves, 
and  diminishing  the  congestion  on  the  tramwivys.  This  policy  has 
to  be  applied  with  discrimination,  lest,  for  example,  the  release  of  a 
large  number  of  workers  just  before  the  peak  should  produce  a 
greater  increase  in  the  tramway  load  than  the  amount  of  the  power 
load  cut  off  ;  but  it  is  evident  that  when  carefully  carried  out  the 
plan  is  well  worth  adoption  where  shortage  of  plant  renders  the 
height  of  the  peak  a  serious  consideration. 

Generating  Steam  with  Electrical  Energy. — The  Swiss 

Society  of  Steam  Boiler  Owners  has  carried  out  tests  on  the  commer- 
cial possibilities  of  generating  steam  with  electricity  derived  from 
water  power.  A  small  boiler  was  used  with  38  steel  tubes,  in  34  of 
which  were  placed  heating  coils.  An  evaporation  of  2J  lb.  of  water 
per  sq.  ft.  of  heating  surface  was  obtained,  and  the  efficiency  was 
!)0  to  i'l  per  cent.  To  compete  with  coal  in  Switzerland,  at  44s.  per 
ton.  the  cost  of  energy  would  have  to  be  not  more  than  'OSd.  per 
unit. 

Owing  to  the  scarcity  of  coal,  which  now  costs  over  £3  a  ton 
and  is  likely  to  reach  ,-1:4. the  working  of  the  Swiss  railways  is  costly 
and  difficult,  and  the  feasibility  of  using  electric  heating  on  steam 
locomo^vea  is  b>ing  seriously  considered.  While  the  complete 
electrification  of  the  railways  cannot  be  accomplished  at  present, 
the  supply  of  electricity  to  the  locomotives  would  present  less 
difficulty,  and  the  cost  of  energy  from  water  power  would  be  only 
0'1.5d.  per  unit,  which  would  be  comparable  with  the  cost  of  coal. 
In  view  of  the  possibility  that  the  supply  oi  coal  from  Germany 
may  be  completely  stopped,  the  subject  is  of  some  importance  to 
the  railways,  which  would  have  no  alternative  in  such  an 
emergency. 

Plant  for  Disposal. — Barrow-in-Furness  electricity 
department  is  inviting  offers  for  one  ."lOO-KW.  d.o.  steam  generator 
and  one  switchboard  p.anel.  Full  particulars  are  given  in  our 
advertisement  columns  to-day. 

Municipal  Electric  Vehicle  Costs. — Some  tabulated  data 

have  recently  been  puljlished  by  the  Snrrei/nr  on  the  subject  of 
costs  of  municipal  electrical  vehicle  working,  which  is  based  on 
information  supplied  to  the  Weymouth  Corporation.  The  following 
is  of  interest  :— South  Shields  (two  Edisons).  2s.  tid.  per  t.m. 
electric,  4s.  ojd.  per  t.m.  horse,  six  horses  replaced  ;  Ipswich  (one 
Orwell),  Is.  lid.  per  t.m.  electric.  Is.  9d.  to  28.  per  t.m.  horse,  three 


horses  replaced  ;  Leyton  (one  Edison"),  probably  a  saving  of  2d.  per 
mile  by  electric,  2|  horses  replaced  ;  Dover  (six  Edisons).  Is.  8d. 
per  t.m.  electric,  2s.  OJd.  per,4k.m.  horse  ;  Ilford  (one  Edison),  9jd. 
per  t.m.  electric,  Is.  2d.  per  t  m.  (by  contract)  horse,  four  horses 
replaced.  It  may  be  noted  that  the,^wage8  paid,  and  number  of 
helpers,  vary  very  much  with  the  locality.  General  haulage  is 
carried  out  at  Ipswich  and  coal  haulage  at  Ilford.  otherwise  the 
vehicles  are  employed  in  refuse  removal.  The  vehicles  run  from 
2  to  4  tons  capacity,  and,  with  one  exception,  are  fitted  with  power 
tipping  gear.  The  price  of  electricity  for  battery  charging  varies 
from  Id.  to  l^d.  per  unit.  With  one  exception  the  various  autho- 
rities record  their  view  that  the  electric  vehicle  is  more  satisfactory 
than  the  horse  for  short  journeys.  At  Ipswich  it  is  considered 
that  the  horse  is  more  economical  for  journeys  of  2-J  to  3  miles.   . 

Volunteer  Notes. — London-   Army  Troop.s  CoMrANiES. 

Volunteer  Engineers. — Headquarters.  Balderton  Street,  Oxford 
Street,  W.  1. 

Orders  for  the  week  ending  February  16th,  1918,  by  Lieut.-Colonel  C.  B.  Clay 
V.D.,  Commanding. 

Officer  for  the  Week.— L,ient.  C.  E.  Campbell. 

Neil  for  DnUi  —Lieut.  W.  J.  A.  Watkinsf 

Monday,  February  11th.— No.  3  Company,  6..W— S.30.  Recruits'  Drill, 
6.30-8.30.      Signalling  Section,  6.30—8.30. 

Tuesday,  February  12th.— Lecture  on  "Demolitions,"  at  6.30.     Physical  Drill  , 
and  Bayonet  Fighting,  7.30. 

Wednesday,  February  13th.— No.  1  Company,  Knotting,  &c.,  6.30—8.30. 
Recruits'  Drill,  6.30. 

Thursday,  Febraary  11th.— No.  2  Company,  Knotting,  i'C,  6 — 8.  Recruits' 
Drill,  6.30— K.30.    Signalling  Section,  6.30—8.30.    Ambulance  Section,  6.30—8.30. 

Friday,  Febraary  loth.— Musketry,  5.30—8. 

Saturday,  February  16th.— Knotting,  Ac,  for  the  whole  corps,  2.45-4.4.'). 
Recruits'  Drill,  2.45—1.45. 

Special  Notices.— All  drills  will  take  place  at  Headquarters,  unless  othenvise 
stated. 

{By  order!  Maclrod  Yearslet,  Capt.  and  Adjutant, 

Notes    from  Spain. — Our  special   contributor  in  Spain 

sends  the  following  : — Madrid's  lighting  problem  through  coal 
shortage  has  been  made  more  difficult  by  the  specially  dry  winter, 
the  output  from  the  hydro-electric  plants  falling  very  much  below- 
normal,  one  fall  (Bolarque)  being  jn-actically  useless.  Such  low 
water  in  January  has  not  been  known  for  many  years  past.  The 
rainstorms  at  the  end  of  the  month  hive  now  improved  matters. 
According  to  the  Commission  of  Supply,  GOO  tons  of  coal  are  used 
daily  in  the  production  of  electricity  for  Madrid.  The  Commission 
suggests  that  during  the  absence  of  public  street  lighting,  house 
owners  should  fix  small  lamps  outside  their  houses,  and  has  pro-' 
mised  a  reduction  of  rates  to  house  owners  doing  this.-  ^ 

The  price  of  gas  in  Seville  has  been  raised  to  '55  peseta  per  cb. 
metre— about  12s.  3d.  per  1,000  ft. 

The  Spanish  Government  has  ordered  that  aJl  Spanish  boats  of 
more  than  500  tons  must  be  fitted  with  complete  wireless  installa- 
tions by  the  end  of  July.  11118. 


OUR    PERSONAL    COLUMN. 

The  Editors  incite  electrical  engineers,  whether  connected  with  tits 
technical  or  the  commerciil  side  of  the  profession  and  industry, 
al-10  electric  tiainway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  vosted  as  to  their  movements. 


Central   Station    and  Tramway   Officials.— The   ilan- 

chester  Electricity  Supply  Committee  recommends  the  following 
increases  of  salary  in  the  electricity  department  : — Mr.  A.  E. 
Mackenzie,  deputy  chief  engineer,  from  £750  to  £850  per  annum  : 
Mk.  F.  E.  Hoghes.  secretary,  from  £500  to  £550  ;  Mr.  H.  C. 
Lamb,  resident  engineer,  Stuart  Street  Station,  from  £.500  "to 
£600  ;  Mr.  W.  E.  Fode.v,  accountant.  £450,  to  be  appointed 
financial  superintendent  and  statistical  officer  at  .£550  per  annum  : 
Mr.  E.  Bolton,  sub-stations  engineer,  from  £450  to  £50U.  The 
Tramways  Committee  recommends  that  the  salaries  of  tramway 
officers  be  increased  as  follows  :— Mr.  J  as.  Wood,  financial  super- 
intendent and  assistant  manager,  from  £fi00  to  £750  per  annum 
by  three  annual  increments  of  £50  each  ;  Mr.  J.  T.  Oakes.  traffic 
superintendent,  from  £500  to  £i)00  per  annum  by  two  annual  in- 
crements of  £50  ;  Mr.  F.  \.  M1TCHE.S0N.  accountant,  from  £100  to 
£550  per  annum,  by  three  annual  increments  of  £50  ;  MR.  G.  R. 
Blackburn,  from  £400  to  £.5ii0  per  annum  by  tnvo  annual  incre- 
ments of  £50  each  :  Mr.  D.  G.  Mallalieu,  permanent  way  super- 
intendent, from  £850  to  £400  per  annum. 

The  Sydney  (X.S.W.)  City  Council  has  been  recommended  to  vote 
£250  to  Mr.  S.  Y.  Maling.  deputy  general  manager  of  the  Cor- 
poration electricity  undertaking,  in  i-ecognition  of  his  services  as 
acting  general  manager  during  the  absence  of  Mr.  H.  S.  Forties 
Mackay  (general  manager)  in  America,  and  for  the  satisfactory 
.discharge  of  the  heavy  responsibilities  devolving  upon  him  during 
the  period  of  the  recent  strike. 

The  Aylesbury  T.C.  has  appointed  Mr.  Binddck  as  works 
manager  at  the  electricity  works. 

The  Gloucester  T.C.  has  increased  the  salary  of  the  electrical 
engineer  and  general  manager  of  the  light  railways  (Mr.  Cokson) 
from  £.500  to  CliOO  a  year. 

The  Loughborough  Corporation  Electricity  Committee  has 
granted  Mr.  R.  B.  Leach,  the  Imrough  electrical  engineer,  an 
advance  of  £50  per  annum  in  salary,  and  expressed  high  apprecia- 
tion of  his  services. 

General. — ^IR-  «'•  M.  Jackson,  secretary  of  the  Record 

Electrical  Co..  Ltd..  has  been  granted  leave  of  absence  to  join  an 
officers"  cadet  unit  of  the  E.F.C. 

The  Times  nnnounces  that  Mr.  .Tohn  Hodge.  M.P..  has  appointed 
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Sib  C.  H.  Kendkudixi;.  K.B.E.,  a  Director  of  Artificial  Limb 
Supplies  in  the  Ministry  of  Pensions. 

On  January  26th.  at  Holy  Trinity  t^hurch.  Brompton,  the 
marriage  was  solemnised  of  Mr.  Ralph  H.  Cridoe.  B.Sc.  (Eng.), 
Lond.,  of  Electro-Metals,  Ltd.,  and  Miss  Lilian  A.  Storr,  B.Sc. 
(Hous.),  Lond.,  late  senior  mathematics  mistress  at  the  Girls"  High 
School.  Burnley. 

On  February  7th,  at  Brompton  Oraj^ry,  Kensin>;ton,  Mr.  Arthur 
John  Greenly  was  married  to  CaroTantini,  third  daughter  of  Mrs. 
E.  M.  Fantini,  of  Putney.  S.W. 

Roll  of   Honour.— CORPL.  H.  J.   H.  Clark  (i'3),  Royal 

M'  irwickshire  Regiment,  formerly  on  the  staff  of  Messrs.  Vaughton. 
el  ictricians.  of  Birraiugham,  has  been  awarded  the  Military  Medal. 
He  held  "  a  bombing  step  on  the  right  flank  of  an  isolated  com- 
pinv  for  22  hours,  inflicting  numerous  casualties  on  the  enemy." 

PiiiVATB  James  Bri.xev.  Rifle  Brigade,  au  employe  of  Messrs. 
\.  P.  Lundbarg  &  Sous,  has  beeu  awarded  the  Military  Medal  for 
devotion  to  duty  in  holding  the  lines  of  communication  under  shell 
tire. 

Lieut.  D.  S.  Baddeley',  Motor  Transport  Corps,  who  has  been 
in  France  for  over  two  years,  has  been  decorated  with  the  Order  of 
the  Crown  of  Belgium  and  the  Croix  de  Guerre  Beige.  Mr.  Baddeley 
is  representative  for  Messrs.  Crompton  i:  Co.,  Ltd.,  for  Scotland  and 
the  North  of  Ireland. 

Sergeant  W.  Willis.  London  Regiment,  has  been  awarded  the 
Mditary  Medal  for  holding  an  advanced  trench  in  spite  of  repeated 
cnunter-attacks,  the  position  being  held  for  36  hours,  although 
Sergeant  Willis  was  wounded  in  the  back.  He  was  at  one  time  in 
the''employ  of  Burnley  Corporation  tramways  department,  after- 
wards taking  up  a  position  with  the  Torquay  Corporation 
tramways. 

The  death  in  action  is  reported  of  Lance-Serseant  Robert  G. 
Castor.  L.N.L.  Regiment,  who  was  employed  by  Messrs.  Dick, 
Kerr  &  Co.,  of  Preston. 

Arthur  Thomas,  who  joined  the  Army  whilst  an  electrician  at 
the  Port  Talbot  steel  works,  has  died  in  Mesopotamia  from  double 
pneumonia. 

Wireless  Operator  A.  C.  Pegos,  of  Leigh,  Southend-on-Sea, 
has  been  drowned  through  the  sinking  of  the  vessel  on  which  he 
was  the  operator. 

.  Private  Lewis  Paeslow,  South  Wales  Borderers.  wl)o  was  for 
1 7  years  with  Messrs.  E.  T.  Mackrill  i:  Sons,  electrical  engineers,  of 
Aylesbury,  has  died  from  pneumonia  whilst  on  active  service. 

The  ernployes  of  the  Leeds  tramway  department  serving  in  His 
Majesty's  Forces  have  in  all  been  awarded  i:^  distinctions,  con- 
sisting of  one  Distinguished  Service  Order,  four  Distinguished 
Conduct  Medals,  and  eight  Military  Medals. 

Twenty-five  per  cent,  of  the  employes  of  Messrs.  A.  Reyrolle  and 
Co..  Ltd.,  joined  up  at  the  commencement  of  the  war.  Ten  of 
these  have  been  the  recipients  of  the  following  honours  and  pro- 
motions :— Honours  :  James  Taylor,  Quartermaster-Sergeant, 
Military  Cross ;  G.  Huskisson,  Lance-Corporal.  Military  Medal ; 
J.  Kellett,  Reg.  Sergeant  Major,  Meritorious  Service  Medal  ;  R.  W. 
Laine,  Sergeant,  Mentioned   in  Dispatches.     Promotions  from  the 

Ranks  ; Five     others     have   been    made    Captains    and    one     a 

Lieutenant. 

Private  G.  Hyhams  (London  Regiment"),  formerly  in  the  Special 
Sales  Department  of  the  India-Rubber  Co.,  Cannon  Street,  E.C., 
died  of  wounds  in  Egypt. 

Private  H.  Fexnell  (Middlesex  Regiment"),  who  was  in  the 
Experimental  Department  of  the  India-Rubber  Co..  Silvertown.  was 
wounded  recently. 

Obituary. — The  death  has  occurred  of  Mr.  Wm.  Henry 
Clarke,  who  had  for  13  years  held  a  position  at  the  Newport 
(Mon.)  Corporation  electricity  works.  He  was  32  years  of  age,  and 
had  invented  an  anti-aircraft  shell  which  had  passed  the  Inventions 
and  Research  Committee. 


NEW     COMPANIES     REGISTERED. 


Cass's   Motor    Mart,   Ltd.    (149,466).— Private   companv. 

Registered    January   29th.      Capital,    £2,000    in    £1    shares.-    To   take    -- - 


W 


L.  E.  Cass.  287,  Archwi 
!■;.  J.  Cass  (permanent  di 
Kcaistered  office  :    5,  War 


n  Street,  St.  Pancras, 
less  of  motor  and  electrical 
i/ith  L.  E.  Cass  &  E.  R. 
— E.  R.  Cass,  414,  Archwa 
■  Road.  N.6.  engineer.  The 
ector  and  chairman).  L.  E.  C 
en  Street,    St.    Pancras,    N.W. 


IS  Cass's  Motor  Mart, 
ngineers,  agents,  and 
;ass.  The  subscribers 
Road,    N.  6.  engineer: 


Accumulators     (Birmingham),     Ltd.     (149,465).— Private 

ronipanv.  Registered  January  28th.  Capital.  fS.OOO  In  £1  shares.  Manu- 
laiturer's  of,  and  wholesale  and  retail  dealers  in,  accumulators  for  lighting 
and  starting  motors,  motor  cvcles  and  cars,  aeroplanes,  airships,  engines  of 
all  kinds,  house  lighting,  and  other  electrical  plants,  &c.  The  subscribers 
(.■ach  with  one  share)  are  ;— W.  H.  M.  Burgess,  40,  Glasshouse  Street,  W., 
merchant;  H.  J.  Prockler,  The  Gables,  Lingfield,  Surrey,  architect.  Perma- 
nent directors;  W.  H.  M.  Burgess  and  H.  J.  Prockler.  Remuneration.  £200 
•■ach  per  annum,  tree  of  income-tax.  Registered  ofiice  :  36-40,  Glasshouse 
Street,   Piccadilly    Circus.    W.  1. 

Blackball  Engineering  Co.,  Ltd.  (9,993).— Private  com- 
panv. Rcgisr^red  in  Edinburgh  on  January  24th.  Capital,  £12,000  in  11,775 
ord."  shnres  of  fl  each  and  9.000  def.  shares  of  6d.  each.  To  purchase  an 
notion,  and  to  adopt  and  carry  into  effect  an  agreement  between  J.  H.  Ballan- 
tvne.  I.  \Vothers->oon,  and  L.  Mackie.  an'd  to  carry  on  the  business  of 
elfctrinl  and  gereral  engineers.  &c.  The  subscribers  (each  with  on-  share) 
:,r,- :— Thos,  M.  Ross,  4.  Wellside  Drive,  CambuslanP;  Robt.  N.  Hall.  28. 
Iv  i...mh  Sir.et,  C.las-ow.  Th,-  first  directors  are;— 1.  H.  Bollantvne  and 
J    W.  Wolherspoon.     Solicitor:  J.  L.  Mackie.  62.  St.  Vinpent  Street,  Glasgow. 


Mica  &  Micanite  Supplies,  Ltd.  (149,471). — Private  com- 
pany R.gistered  January  28th.  Capital,  £1,000  in  £1  shares.  Objects  as 
iiKlicalcd  bv  the  title.  The  subscribers  (each  with  one  share)  are  ;— R.  Kee>l- 
«ell,  la').  Croydon  Road,  Anerlev,  S.E.  20.  clerk;  G.  E.  T.  Stcbbing.  33, 
Roseberv  Road.  S.W.  2,  law  clerk  The  first  directors  are  to  be  appointed 
by    ihc    subscribers.      Registered   office  :   3,    Great   Winchester    Street,    E.C. 

Fortluminium,  Ltd.   (149,446). — Private  compainv.  Regis- 
tered   January    34lh.      Capital,    £10,000    in    9,500   ord.    shares   of   £1    each    and 
10,000    deferred    shares    of    Is.    each,    to    establish    and    develop    the   alu 
alloy    known    as    "  fortluminium."      The    subscribers    {each 
share)  are:— J.    T.    Lane,   Heatherdale,    Woodford,    engineer 
Victoria     Street,     S.W.I,     railway     contractor;    C.    Vautin. 
London  Wall,  E.C.  2,  metallurgical  engineer.     The  first  dii 
Rand   and   J.  T.  Lane.     Qualification,  2,500  deferred   shares, 
fixcti   bv  the  companv.     Solicitor  :  J.    B.    Willis,  59,  Chancer 


deferred 
F.  R.  Rand.  38, 
Salisbury  House, 
ictors  are  :— F.  R. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Blackpool,  St.    Annes  &   Lytham  Tramways   Co.,  Ltd. — 

.Memorandjni  of  satisfaction  in  full  on  Oclobir  3ath,  1917,  of  debentures 
dated    1905-13,  securing   £20,000  has  been   filed. 

Elieson    Electric    Traction    Co.,    Ltd, — Debenture    dated 

January  18th,  1918,  to  secure  £225  and  further  advances  up  to  a  total  of 
£400.  charged  on  the  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.  Holder  :  C.  P.  Elieson,  24,  St.  Mary 
.Abbotts   Terrace,    Kensington,   W. 

Birmingham  District  Power  &  Traction  Co.,  Ltd. — ^Trust 

deed  d.ited  January  7lh,  1918,  to  secure  £40.000  second  debenture  stock  (with 
power  tu  issue  further  stock  ranking  pari  passu  to  an  amount  not  exceeding 
£200.000).  charged  on  the  coinpanv's  present  and  future  assets  (subject  to 
prior  debenture  stock,  of  which  £434.890  has  been  issued).  Holders  ;  Elec- 
trical   tS:    Industrial    Investment   Co..    Ltd.,   Kingsway,    W.C. 

Bastian  Electric   Co.,  Ltd.— Particulars  of  ^62,000  deben- 

tures  created  September  3rd,  and  secured  by  trust  deed  dated  November  12th, 
1917,  filed  pursuant  to  Section  93  (3)  of  ihe  Companies  (Consolidation)  Act, 
1908.  None  of  the  debentures  have  been  issued  at  present.  Property  charged  : 
Leasehold    hereditaments    comprising    first,    second,    and    third    floors    of    185, 

Wardour    ~  "        '  .    -  - 

eluding 

Amazon  Telegraph  Co.,  Ltd.  (44.532). 

in    £10   shares.      Return    dated    December    11th.    1917, 
£250.000    paid.      Mortgages    and    charges  :    £245.100. 

Chilean  Electric  Tramwav  &  Light  Co.,  Ltd.  (57,203).— 

Capital,  £1,150,000  in  500,000  ord.  and  B50.000  pref.  shares  of  £1  each.  Return 
dated  January  lllh,  1918.  All  shares  taken  up;  £850,000  paid  on  the  pre!.; 
£500,000  credited  as    paid   on    the   ord.     Mortgages   and    charges  :    £308,000. 

Burmah     Electric    Tramways    &    Lighting     Co.,     Ltd. 

(75.090).— Capital,  £200,000  in  20,000  ord".  and  '20,000  pref.  shares  of  £5  each. 
Return  dated  January  2nd.  1918.  All  shares  taken  up;  £100,000  paid  on  the 
pref;   f  1011,000   considered  as  paid   on   Ihe  ord.     Mortgages  and   charges:   Nil. 

Caerphilly  Electric  Supply  Co.,  Ltd.   (139,036).- Capital, 

ili.OOO  in  400  cum.  pref.  shares  of  £5  each,  and  1,500  pnf.  ord.  and  2..500 
i.rd.   shares   of   £1  each.      Return    dated   Decemb.T  31st.  1917.      100  ord.    shares 


et.   AV..   and   the 


R.    H.   Forman  and    R. 


-Capital,  .£250,000 

All    shanks    taken    up ; 


dated  DetembiT  31st.  19i7.  lUU  ord.  shares 
holly  in  cash,  but  nothing  called  up  thereon. 
(Owing  to  war,  the  company  has  not  com- 
no  call  has  been  m.idc  on  the  directors  in 
ires.) 


of   £1 
taken    up,  subject    to   payment 
Mortgages   and    charges  :    Nil. 
menced    trading,   ana    thereiori 
n-spect  of    their    qualification   : 

Builers,  Ltd.   (62,020).— Capital,   .^400,000  in  20,000  ord 

and    20,000    pref.    shares    of    £10    each.      Return    dated    Decemb<r    19th,    1917 
15,000   ord.    and    15,000    pref.    shares   taken    up;    £150,070   p: 
- lOf"  " 


p;iid 


14.993 


Mortgage. 


nd 


Robert    W.    Blackwell    &    Co.,    Ltd.    (63,446).— Capit.-il, 

£.50,000    in    £1   shares.      Return    dated    J.inu.irx     Urh.    1917.     All    sli..rcs    taken 
up:    £18.:«H    paid    on     18.338     ,..h:ir,s;    £:31.6t;2    considered     as    p:Md     un     ihe    re- 


CITY  NOTES. 


Dublin  United 

Tramways 

Co.,  Ltd. 


The  rejXirt  shows  the  auiount  available 
for  division  at  i'Qe.'i^e.  The  interim  divi- 
dend in  August  absorbed  ifi'iS.JtlO,  leaving 
jt7'2.8a6.  Prom  this  a  preference  dividend 
of  C  per  cent,  for  the  half-year,  and  a 
final  ordinary  dividend  of  •  5  per  cent,  are  recommended. 
±•15,000  i.?  set  aside  for  renewal  of  rails,  £1,000  is  addetJ  to 
general  reserve,  and  £'11,.500  is  written  off  investments,  bring- 
ing them  approximately  to  their  present  market  value. 
^13  461  is  to  be  carried  forward.  The  total  receipts  from 
passenger  traffic  were  £353,839,  against  ±319,612  in  the  pre- 
vious year;  the  passengers  carried  were  66,624,326,  against 
60.448,121,  and  the  mileage  run  was  7,732,897,  compared  uith 
7,372,606.  .  ^       ^ 

The  annual  meeting  was  held  m  Dublin  on  Tuesday.  Mr. 
Wm.  M.  MrnPHY,  who  presided,  referred  to  the  re-issue  of 
i39,4(K)  debenture  bonds,  and  to  the  fact  that  stockholders 
were  being  given  the  preference  in  subscribing  for  them.  They 
were  sometimes  told  l>y  public  men  how  much  better  the 
municipalitv  could  manage  those  tramways  than  the  com- 
pany did.  and  hotv  much  more  profit  they  could  make  for 
the'ratepa"vers  than  the  company  paid  as  wayleaves  and  for 
upkeep  of  streets.  He  was  inclined  to  think,  however,  that 
the  citizens  knew  at  least  that  the  tramways  would  be  no 
burthen  on  the  rates  while  thev  owned  and  worked  them. 
Except  for  the  increase  in  traffic  thev  would  have  had  a 
poor  showing  for  the  past  year.  He  found  that,  while  the 
gross  receipts  had  increased  since  1912  by  £51.100.  the  work- 
m"  expenses  in  the  same  period  had  increa.sed  by  ±78. .50.3— 
in^other  words,  the  net  profits  were  ±25,397  less  in  1917  than 
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in  191'2.  This  was  not  good  enough.  The  dividend  of  4i  per 
cent,  on  the  whole  year,  reduced  from  6  per  cent,  which  they 
used  to  pay,  wa.s  not  an  adequate  return  to  tho.se  who  pro- 
vided the  money  to  establish  the  undertaking.  The  inade- 
quacy of  the  profits  was  more  apparent  when  it  was  remem- 
bered that  the  various  local  authorities  had  the  option  of 
acquiring  by  purchase  the  tramways  in  their  respective  dis- 
tricts within  less  thati  20  years;  and  it  was  necessary  they 
should  not  only  get  a  fair  interest,  but  that  they  should 
build  up  a  re.serve  faster  than  they  had  been  doing  to  meet 
any  deficiency  in  the  purchase  price.  They  had  hitherto  re- 
lied on  the  increase  of  traffic  to  meet  the  increased  expenses, 
but  an  increa'se  of  fares  seemed  to  him  the  only  way  in 
which  they  cnuld  retrieve  their  position  in  face  of  the  ever- 
growing working  co.sts.  There  were  certain  fares  fixed  by 
statutory  autlmrity,  but  there  were  others  which  could  be 
raised,  especially  on  overlapping  stages.  The  cost  of  elec- 
trical operation  had  increased  by  £.5,376,  of  which  £4,-511  was 
due  to  the  advance  in  coal  pj-ice  and  to  coal  freights.  Unlike 
British  tramway  managers,  they  had  been  able  to  get  men 
for  all  their  traffic  requh-ements.  With  the  addition  of 
£15,000  to  the  reserve  for  rail  renewals,  they  would  have 
over  £75,000  in  hand  to  start  with  when  they  next  got  a 
supply  of  rails.  He  mentioned,  in  conclusion,  the  successful 
carrying  through  during  the  year  of  the  change  of  capital 
froni  shares  into  stock,  the  advantages  of  which,  he  said, 
were  obvious.  With  regard  to  a  discus.sion  at  the  Dublin 
Corporation  on  the  company  supplying  electricity  for  power 
for  Admiralty  ^vark  at  .Alexandra  Dock,  Mr.  Murphy  said  the 
fact  was  they  did  not  wish  to  give  the  supply,  but  the  corres- 
pondence showed  that  the  Government  authorities  believed 
the  Corporation  could  not  give  it,  and  issued  a  Realm  Act 
Order  to  the  Tramways  Co.  to  do  so. 

The  report  of  the  Societe  I'Eclairage  Elcc- 
Paris  Supply  iriquc  for  1916-17  states  that  the  growing 
Companies.  requirements  for  the  national  defence  in- 
duced the  company  further  to  develop  the 
production  of  war  material.  At  the  request  of  the  Ministry 
for  W'ar  new  manufactures  were  undertaken,  and  the  works, 
jjarticularly  those  at  Lyons,  'assumed  considerable  import- 
ance. On  the  other  hand,  large  extensions  were  made  at  the 
works  in  the  Paie  Lecourbe,  the  Avenue  de  Choisy,  and  the 
Eue  Bohvar  and  Jarvdle.  The  company  also  participated  in 
the  reorganisation  of  the  manufacture  of  porcelain  at  the 
works  of  Sainte  Foy  I'Argentiere,  in  order  to  ensure  the 
dehvei-y  of  materials  which  were  procured  from  enemy  coun- 
tries before  the  war.  A  considerable  share  was  also  taken  in 
the  capital  of  the  Societe  des  Applications  Industrielles,  it 
being  regarded  of  great  interest  to  become  connected  with 
an  electrical  trust  for  the  development  of  activity  after  the 
war.  The  accounts  show  net  profits  of  £190,000.  as  com- 
pared with  £146,000  in  1915-16.  After  placing  £99,000  to  the 
legal  and  special  reserve  funds,  the  balance  has  permitted  of 
the  payment  of  a  dividend  of  r2s.  per  share,  this  contrasting 
with  10s.  in  the  previous  year. 

The  Societe  d'Electricite  de  Paris,  which  owns  the  large 
station  at  Saint  Denis,  reports  that  the  use  of  electrical 
energy  in  1916-17  for  motive-power  purposes  expanded  beyond 
all  prevision,  although  the  financial  results  were  far  from 
corresponding  with  this  progress.  The  supply  branch  was 
relatively  at  a  disadvantage.  Everybody  applied  to  it,  and 
sales  increased,  but,  as  the  prices  paid  by  consumers  were 
limited  by  long-term  contracts  or  by  specifications,  they  did 
not  compensate  for  the  formidable  rise  in  the  cost  of  raw 
materials.  The  uncertain  quality  of  the  coal,  and  the  almost 
complete  lack  of  finished  manufactures  for  repair  work 
caused  the  machinery  to  be  submitted  to  severe  trials.  It 
was  advisable  to  renew  the  machines  which  were  beginning 
to  get  obsolete,  in  order  to  reduce  the  consumption  of  coal. 
Such  renewal  was  projected  before  the  war,  when  the  price 
of  coal  was  16s.  to  £1  per  ton,  and  it  was  all  the  more  desir- 
able now,  when  coal  was  about  quintupled  in  price.  It  was 
impossible,  however,  to  obtain  large  sets  within  a  convenient 
jieriod,  and  the  company  was  compelled  to  postpone  most  of 
the  renewal  programme  owing  to  the  enormous  prices  de- 
manded by  engineering  firms,  the  difficulty  of  procuring  metal 
manufactures,  and  the  sc-arcity  of  labour.  Nevertheless,  it 
was  none  the  less  necessary  to  put  to  reserve  the  sums  which 
the  replacement  would  absorb,  and  which  would  be  greater 
than  had  been  foreseen  years  ago,  -nhen  the  renewal  fund 
was  established,  as  pre-war  prices  could  not  be  expected  to 
be  seen  again  for  several  years  to  come.  It  was,  therefore, 
prudent  to  .strengthen  the  renewal  fund,  and  thus  permit  of 
the  installation  at  a  fitting  opportunity  of  the  most  modern 
types  of  boilers  and  turbo-alternators,  and  therefore  enable 
the  great  Saint  Denis  works  to  maintain  its  position.  The 
total  sales  amounted  to  1.54.630,000  kw. -hours,  as  compared 
with  116,824.000  Kw.-hours  in  1915-16,  and  145,3.50,000  KW.- 
hours  in  1913-14.  which  latter  was  the  previous  year's  maxi- 
mum since  the  starting  of  sunply  in  1905-06.  .\fter  providing 
for  the  interest  on  the  loan  debt,  and  placing  £20.000  to.  the 
renewal  fund,  the  accounts  show  net  profits  of  £102,000  on 
an  ordinary  share  capital  of  £1.000. OiXl.  which  sura  has 
allowed  of  the  pavment  of  a  dividend  of  S  pur  cent.,  bemg  the 
same  rate  as  in  the  preceding  year.  The  renewal  fund,  with 
the  present  allocation,  has  now  reached  a   total  of  £320,000. 

The  directors  of  the  Commgnie  d'Electricitr  dr  I'Ent 
Parisifii  {Est  Lumii'Te).  reporting  on  the  year  1916-17,  state 
that   the  company  suffered   from   the   inadequacy  and  exces- 


sive wear  and  tear  of  the  plant,  the  (hfficulty  of  obtaining 
machinery  and  raw  materials,  and  the  dearness  of  the  latter, 
particularly  coal.  The  development  projected  before  the  war 
had  been  delayed,  and  although  tlic  assistance  of  adjoining 
stations  had  been  obtained,  the  supplies  of  energy  received 
from  theiu  were  far  from  being  of  the  regular  character 
which  had  been  hoped  for.  New  boilers  had  been  ordered 
capable  of  furnishing  20,000  kilogrammes  of  steam  per  hour 
at  a  cost  of  £32,0(XI,  and  these  would  probably  be  put  into 
operation  in  the  spring.  It  was  now  intended  to  order  a 
large  turbine  and  further  boilers  for  an  output  of  30,000  kilos, 
of  steam  per  hour.  The  number  of  consumers,  both  for 
light  and  power,  experienced  a  further  increase,  and  amounted 
together  to  60,259  at  the  end  of  the  financial  year,  represent- 
ing a  connection  of  .539,000  lamps  and  26,900  KW.  for  motive 
power  u.sers.  The  total  receipts  amounted  to  £430,000,  as 
compared  with  £284,000  in  1915-16,  but  as  the  working  ex- 
penses totalled  £444,000,  as  agamst  £273,000,  a  loss  of  £14,000 
was  incuiTed.  The  main  cause  of  this  state  of  affairs  lay  in 
the  price  of  coal,  which  was  £3-  18s.  .5d.  per  ton  during  the 
year.  Every  effort  was  made  to  counteract  the  effects  of  the 
high  price  of  coal.  In  the  case  of  industrial  consumers,  these 
had  agreed  in  future  to  pay  per  Kw.-hour  according  to  the 
variation  in  the  price  of  coal.  Negotiations  had  been  begun 
with  the  lighting  consumers  and  small-power  users,  and  with 
the  25  towns  served  by  the  company,  with  the  object  of 
securing  higher  prices.  In  the  case  of  the  towns  an  arrange- 
ment had  been  made,  and  was  now  only  awaiting  the  approval 
of  the  superior  .authorities,  whereby  a  provisional  increase 
with  retroactive  force  from  April  1st,  1915,  would  be  intro- 
duced, starting  from  coal  at  the  price  of  £1  14s.  3d.  per  ton. 
The  debit  balance  for  the  year,  which  has  been  carried  to 
a  suspense  account,  amounts  to  £-56,000,  and  is  composed  of 
the  before-mentioned  loss,  plus  interest  charges,  iriterest,  and 
redemption  of  loans  and  premiums  on  loan  securities  drawn 
for  redemption.  This  jKJsition  compares  with  a  deficit  of 
£25.000  in  the  previous  year,  which  was  extinguished  by 
,  drawing  upon  the  special  reserve  fund. 

In  their  report  for  the  year  ended  De- 
cember, 1917,  the  dii-ectors  give  the  fol- 
lowing particulars  : — Net  profit  after  pay- 
ment of  mortgage  and  other  interest  :  — 
1915,  £21,209;  1916,  £29,112;  1917,  £33,258, 
plus  £3,866,  making  £37,124  available.  After  paying  6  per 
cent,  on  the  preference  shares,  and  5  per  cent,  on  the  ordi- 
nary, £12,000  is  transferred  to  general  reserve,  carrying  for- 
ward £4,392.  The  company  continues  to  make  substantial 
progress,  and  the  dividend  (5  per  cent.)  compares  with  3  per 
cent,  for  1916.  There  have  again  been  material  increases  in 
the  co.st  of  labour  and  supphes.  In  November,  1916,  a  turbo- 
alternator  of  6,000  KW.  was  put  on  load,  and  an  additional 
machine  of  the  same  output  has  been  ordered,  and  is  now 
being  erected. 

To  meet  the  cost  tliereof,  and  of  considerable  extensions  to  the  company's 
plaint  and  mains  in  the  southern  portion  of  the  area  oi  supply,  the  Ministry 
of  Munitions  have  agreed  (in  addition  to-tlie  £60,000  mentioned  in  the  last 
annual  report)  to  lend  to  the  company  further  amounts  not  exceeding  £122,000, 
which    will   be  secured   on    the   plant    and    mains    so  erected. 

.Agreements  have  been  made  to  give  a  bulk  supply  to  the  Spenborough  and 
l^lland  'J.D.  Councils,  and  to  Electrical  Distribution  of  Yorkshire,  Ltd.,  for 
supply  in  the  urban  districts  of  Featherstone,  Garforth,  Horbury,  Otley, 
Penistone.  Rawdon,  Selby  and  district,  and  Stanley;  supply  to  these  under- 
takintis   of  the    Distribution    Co.    will    not    be  i 


Yorkshire 

Electric  Power 

Co. 


need  until   after   the 


u( 


J'he   buildings,  pla 


and 


of  the  company  have  been 


shown 


ands    for   electrical  energy  have    been    heavy  during  the    past   year, 

and    large   developments    in    various   parts    of    the    company's   area_   are    being 
made,  which   will    call    for   further  supply    from    the  company.'-    ~~' — 

To  enable  these  developments  to  be  dealt  with  the 
site  at  Ferrybridge,  near  linottingley,  on  which  to  e 
with  large  units  of  plant.  The  position  of  this  sil 
attached    to    this   report. 

Of  the  issue  of  £71,640  of  6  per  cei 
lember,  1916,  £52,890  has  been  takei 
£18,750    available. 

The  sinking  fund,  providing  for  th 
stock  of   the  Yorkshin 


ectors  have   secured 
generating  statio 
the  pla 


shares  authorised   in  Sep- 
end    of    the  year,    leaving 


debentu 


Kaljjoorlie 
Electric  Power 
and  Lighting; 
Corpn.,  Ltd. 

This  large  decrease 
lude  of  labour,  which 
ing  the  usual  tonnagi 
rc-nt.  There  has  als 
which    is  another  fact* 


tagei 


tipared 


:abled 
•ith    thi 
profit 

holders  to  appropriate 
amount  of  £7,500,   tor 


nd 


Heat   Co.,    now  amounts   to  £5,542. 

Owing  to  war  delays  it  may  not  be 
possible  to  hold  the  general  meeting  until 
July,  but  from  information  received  it  is 
calculated  that  the  net  income  of  the  past 
year  will  be  nearly  £4,000  below  that  re- 
ceived in  1916. 

is  mainly  due  to  the  shortage  and  the  refractory  atti- 
with  other  causes,  prevented  the  mines  from  produc- 
of  ore,  thereby  lessening  the  demand  for  electric  cur- 
)  been  a  further  increase  in  the  cost  of  all  supplies, 
r  in  lessening  the  profit  for  the  year.  These  disadvan- 
markedly  conspicuous  during  the  last  quarter  of  the 
rns  indicaUng  a  reduction  in  receipts  of  some  £1,400 
^responding  period  of  the  previous  year.  In  view  of 
the  arrangement  entered  into  with  the  debenture 
the  first  profits  made  during  the  current  year,  to  the 
I   further  repayment  to  them,   the  directors  have  decided 


,al  dividend  to  the 
when  the  obligations 
kMill  be  a  sufficient  bala 
'Commend    the    payment 


the 


therefore,    though   the 
the  position    of    the 


•ill  not  be  justified  in  paving  the  us 
shareholders  in  April  next.  It.  is  hoped  that 
debenture  holders  have  been  provided  for  there 
profit  remaining  to  enable  the  directors  to  r 
dividend. 

The  debenture  debt  has  now  been  reduced   to  £30,000, 
payment   of   dividends    i-;    for    the    time    being    suspendei 

shareholders  is  improved.  It  is  expected  that  in  four  years  tne  wnole  ol 
the  debenture  debt,  which  is  the  onlv  prior  charge,  will  be  reoaid.  and  then 
the  entire  sum  of  distributable  profit  will  be  available  for  dividend  to  the 
shareholders. 

Oriental  Telephone  &  Electric  Co..  Lid. — The  directors 
are  is.=;uing  a  circular  to  their  shareholders  announcing  that 
the  Telephone  €•<.  of  Egypt,  Ltd.,  has  accepted  an  offer  from 
the  Egyptian  Government  tor  the  purchase  of  its  undertaking 
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at  a  price  of  i'755,000.  The  purchase  has  been  approved  by 
the  Council  of  Ministers.  The  details  of  the  contract  are 
under  discussion,  and  as  soon  as  it  has  been  signed  further 
particulars  will  be  published.  .4fter  the  payment  of  the 
debentures  of  the  Egyptian  Co.  and  the  liquidation  of  all 
other  claims  upon  that  company,  almn^,t  the  whole  of  the 
net  proceeds  will  belong  to  the  Oriental  Telephone  &  Electric 
Co.,  Ltd.,  which  owns  practically  the  whole  of  the  shares  in 
tbi.'  Egyptian  Co.  The  application  of  such  proceeds  is  under 
consideration,  and  proposals  will  in  due  course  be  submitted 
to  the  shareholders. 

Metrojiolitiin  Railway  Co. — Results  for  1917: — Gross 
railway  receipts  i'l.l(iii',114,  exix;nditure  i£745,9'28,  miscel- 
laneous receipts  i'llKl.lflb;  tot;d  net  income  fG10,682,  plus 
±T4,492  brought  forward.  lutevost,  rentals,  and  other  fixed 
charges  and  appropriation  to  fenewals  absorb  ^305,314;  divi- 
dends on  preference  stock,  £'-239,107.  Dividend  on  ,the  ordi- 
nary stock  ±'1  per  cent,  for  the  year,  leaving  ±16,101  to  be 
carried  forward.  ±'20,000  ha.s  been  put  to  general  renewals 
fund. 

Calcutta  Electric  Supply  Corporation,  Ltd.— The  number 
of  units  sold  to  consumers  during  the  five  weeks  ended  Nov- 
ember 30th,  1917,  amounted  to  2,479,4-29,  compared  with 
2,866,060  in  the  corresponding  five  weeks  of  1916. 

National  Gas  Engine  Co.,  Ltd. — Final  dividend  3|  per 
cent.,  and  bonus  of  Is.  per  share,  on  the  ordiuai-y  shares, 
making  12i  per  cent,  for  the  year,  free  of  tax. 

St.  James's  &  Pall  Mall  Electric  Light  Co.,  Ltd.— 
Balance  dividend  of  3s.  6d.  per  share  on  the  preference  (7 
per  cent.)  shares,  and  5s.  6d.  per  share  on  the  ordinary,  making 
a  total  of  9  per  cent,  for  the  year. 


STOCKS     AND     SHARES 


Tdesd.w  Evening. 
Lombard  Street  has  marched  into  the  area  of  financial  poli- 
tics once  more  as  a  live  consideration  by  reason  of  the  cheap- 
ness of  money.  Although  the  discount  rate  is  maintained  at 
3i  per  cent.,  there  is  what  the  market  calls  ■'money  over" 
almost  every  evening,  and  this  is  having  its -effect  upon  short- 
dated  securities  as  well  as  upon  investment  stocks  as  a  whole. 
At  the  same  time,  there  is  not  much  business  doing. 
Naturally,  the  economic  and  Labour  situations  in  Germany 
are  being  watched  with  the  keenest  interest.  For,  although 
strikes  are  not  unknown  over  here,  they  assiune  much  greater 
importance  in  Germany  by  reason  of  the  contrast  which 
exists  between  the  two  countries  in  the  way  of  freedom  of 
speech.  Therefore,  the  investor  wait«,  and  in  the  meantime 
puts  as  much  money  as  he  can  spare  into  one  or  other  form 
of  Government  borrowing. 

The  home  railway  market  has  sUpped  into  a  condition 
which  approaches  the  parlous.  Those  who  have  maintained 
their  faith  in  it  for  a  long  time  past,  begin  to  yield  to  the 
feeling  that  there  is  nothing  to  go  for,  and  that  the  obvious 
uncertainties  attached  to  Labour  possibilities  after  the  war 
is  over,  outweigh  the  good  rates  of  retmn  which  many  of 
the  stocks  pay  at  current  levels.  Therefore,  prices  are  dull, 
and,  although  the  argument  does  not  apply  to  electrical 
companies  with  anything  like  the'  same  force  as  its  does  to 
the  steam  railways,  the  one  reacts  upon  the  other.  The 
abolition  of  halfpenny  fares  on  the  'buses  cannot  fail  to  have 
a  favourable  effect  upon  the  takings,  and  in  the  Under- 
ground issues,  the  Central  London  assented  stocks  are  all 
2  points  up.  Eumours  are  afloat  as  to  a  possible  taking  over 
by  the  London  General  Omnibus  Co.  of  one  of  the  smaller 
'bus  concerns,  and  details  are  expected  to  be  made  public 
in  the  course  of  the  next  few  weeks, 

The  electric  supply  shares  are  ai  good  market,  and  rises 
have  occurred  this  week  in  St.  James's  and  Westminster  to 
7i  and  6|  respectively.  \Yestminster's  increased  dividend 
making  9  per  cent,  against  7  per  cent.,  is  a  strong  bull  point. 
Other  quotations  are  also  beVter  than  they  look,  although  no 
quotable  alterations  occurred.  There  is  a  good  deal  of  activity 
in  Edison  Swan  shares,  and,  although  each  successive  rise  is 
met  by  a  certain  amount  of  profit-taking,  the.  shares  offered 
are  readily  absorbed,  and  the  market  shows  considerable 
resiliency.  The  £o  shax-es  stand  at  2|,  and  the  i'l  shares,  in 
which  most  of  the  speculative  interest  is  centred,  have 
hardened  to  33s.  British  \\"estinghouse  Preference,  which 
generally  move  in  sympathy  with  Edisons,  remain  at  56s.  3d., 
and  it  would  appear  as  though  there  were  a  few  shares  to 
be  realised  on  the  part  of  those  who  got  in  some  months 
ago  when  the  amalgaination-of-interests  idea  was  first  mooted, 
and  who  have  been  fidgeting  to  get  out  of  their  shares  be- 
cause  the   price  did  not  immediately  respond. 

South  Metropolitan  Ordinary  are  wanted  at  22s.  6d.,  and 
the  demand  has  served  as  a  reminder  that  the  company's 
relations  with  the  County  of  London  Electric  Supply  may 
materiali.se   into  still   closer  association   sooner  or   later. 

Marconis  are  once  more  on  the  move,  and  the  parent 
shares  advanced  to  62s.,  which  is,  of  course,  ex  the  dividend 
recently  declared.  Americans  are  a  rather  better  market 
at  24s.  9d.,  although  in  their  case  the  price  is  held  in  check 
by  the  fact  that  there  remain  a  good  many  speculators  who 
bought  them  when  they  were  extensively  tipped  in  Stock 
Exchange  circles,  and  who  are  waiting  for  an  opportunity  to 
get    out    at    good    prices.'    Other    members  of    the   Marconi 


group  attract  little  attention,  but  the  market  seems  to  be  a 
firm  one  generally. 

Oriental  Telephones  have  ri.sen  no  less  than  7s.  6d.  to  3J,  on 
the  expectation  that  the  Egyptian  Government  will  take 
over  at  a  very  good  price  the  part  of  the  company's  under- 
taking situated  in  Egypt.  Chile  Telephones  maintain  their 
recent  improvement.  ^^'est  India  and  Panama  further 
i-purted,  this  time  to  36s.  3d.,  and  the  reason  for  the  advance 
is  .still  somewhat  ob.scure.  Some  aic  hoping  for  an  increase 
ii'  the  dividend;  others  profess  uncertainty  whether  the  six- 
l)ence  a  share  wUl  be  repeated  this  time.  Eastern  Ordinary 
is  a  point  to  the  good.  The  Anglo-American  group  keeps 
very  steady. 

Brazilian  Tractions  have  been  up  to  46,  and  at  45^-  they 
still  retain  a  rise  of  li  on  the  week.  Anglo-Argentine  Trams 
are  firui,  with  another  small  recovery  in  the  first  preference 
shares.  Nothing  fre.?h  has  occurred  to  disturb  the  dulness  of 
Mexican  and  Canadian   Utihty  companies'  issues. 

Castner-Kellners  have  jumped  to  3  9/16,  a  gain  of  5s.,  due 
to  the  impression  that  the  shares  had  been  overlooked  in  the 
recent  buying  movement  of  other  chemical  descriptions. 
British  Insulated  ordinary  are  also  5s.  better  at  3i,  there 
being  a  pronounced  shortage  of  supply.  Telegraph  Con- 
structions are  really  harder,  although  the  nominal  price  re- 
mains at  42.  Engineering  varieties  are  mostly  good,  and  the 
armaments  have  also  taken  a  turn  for  the  better.  Rubber 
shares  continue  dull  and  out  of  favour,  the  price  of  the  raw 
'material  keeping  buyers  out  of  the  share  market.  Base- 
metal  mines  are  strong,  with  the  Cornish  tin  and  Broken 
Hill  groups  very  much  to  the  fore. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOMK   BLEGTBJOITY  OoMPAMISBi 


Dividend 

Price 

.^^ 

Ftb.  5, 

Rise  or  faU 

Yield 

1915. 

1916. 

1918. 

this  week. 

P.O. 

Brompton  Ordinary 

.      10 

9 

6i 

— 

£6  18    6 

Charing  Cross  Ordinary 

6 

e 

4 

— 

6    5    0 

do.       do.         do,     4iPrel 

..       *h 

i* 

aa 

— 

6  13    4 

Chelsea       

4 

a 

Si 

— 

6     4    4 

City  of  London     .. 

6 

8 

J^i 

— 

6    0    9 

do.       do.    6  per  cent.  Pref,       8 

6 

10* 

— 

6  18    6 

County  of  London 

1 

7 

IH 

— 

6    6  10 

do.         6  per  cent.  Pre 

,       6 

6 

'U 

— 

6  18    6 

Kensington  Ordinary     . . 

7 

6 

— 

6  11    7 

London  Electric  . . 

a 

Nil 

1 

— 

Nil 

do.         do.  6  per  cent.  Prel.       6 

4 

ii 

-  i 

6  18    6 

Metropolitan         

8 

B 

8j 

4  13    4 

do.            ii  per  cent.  Pret,        4i 

*h 

8i 



6  13    4 

St.  James'  and  PaU  MaU 

8 

8 

'J 

+  I 

6  10    4 

South  London 

B 

6 

8 

6  13    4 

South  Metropolitan  Pref. 

7 

7 

31/6 

_ 

6  10    6 

Westminster  Ordinary  . . 

7 

7 

6i 

+     i 

6  11     0 

Tklxsriphs  ai 

ID  TlLBPHORBS 

Anglo- Am.  Tel.  Prel.     .. 

.       8 

6 

94"  xd 

— 

6     7     0 

do.            Def.       .. 

.      83/8 

li 

;2;sd 

— 

a  13    4 

Chile  Telephone  .. 

8 

8 

li 

— 

B  10    4 

Cuba  Sub.  Ord 

6 

7 

9i 

— 

•7  11     4 

Eastern  Extension 

8 

8 

164 



•6    6    0 

Eastern  Tel.  Ord. 

8 

8 

1614 

+     1 

•6    5    7 

Globe  Tel.  and  T.  Ord.  .. 

7 

7 

HJ 



•4  19     1 

do.              Pref. 

6 

6 

104 



6  17    1 

Great  Northern  Tel,       . . 

.      33 

34 

36 



6  11     6 

Indo-European     . . 

.      13 

13 

4*      . 



6    6     3 

Marconi       

.      10 

16 

SrVxd 



4  16     1 

Oriental  Telephone  Ord, 

.      10 

10 

84 

+  1 

2  17    3 

United  R.  Plate  Tel,       .. 

8 

8 

7 

•6  14    4 

West  India  and  Pan,      . . 

.       6d. 

6d. 

113 

+  4 

•2  15    2 

Western  Telegraph 

.       7 

8 

15i 

•6    6    U 

HOUB  Baiu 

Oentral  London,  Ord.  Aasente 

d        4 

4 

61J 

-n 

6     4     0 

Metropolitan 

1 

1 

i21 

-i 

4     9     0 

do.         District 

.     Nil 

NU 

16J 
ll 

NU 

Underground  Electric  Ordina 

ry     Nil 

NU 

— 

NU 

do.              do.     "A" 

.     NU 

NU 

6/3 

— 

NU 

dOi              do.     Income 

6 

4 

8.i 

-i 

■4  18    3 

1 

''oEBias  Tkamb, 

Aa. 

Dividend 

1916. 

1916 

Adelaide  Sup.  6  per  cent.  Pre 

6 

6 

42 

^ 

6    S    1 

Anglo-Arg.  Trams,  First  Pref 

BJ 

H 

2i 

+  A 

— 

do.               2nd  Pref. 

.      H 

3] 

— 

do.               6  Deb. 

.        6 

6 

66 

— 

7  11    6 

Brazil  Tractions  . . 

4 

4 

45J 

+14 

— 

Bombay  Electric  Prel.  . . 

6 

6 

9'xd 

+  i 

6    6    4 

British  Columbia  Eleo.  Rly.  P 

fee.    6 

6 

43 

11  12    4 

do.            do,           Pref 

rredNU 

NU 

m 

+  1 

NU 

do,              do.           Defe 

rred  NU 

Nil 

IS 

— 

Nil 

do.            do.           Deb. 

*i 

n"^ 

80 

■fa 

7    1    7 

Mexico  Trams  5  per  cent.  Boi 

Ids     Nil 

37 

— 

Nl 

do,            6  per  cent.  Boi 

Ids     NU 

Nil 

31i 

— 

Nil 

Mexican  Light  Common 

Nil 

NU 

3 

— 

NU 

MAMrFAOTUBlNa  COUPAlllBH. 


Baboock  &  WUcox         ..        ..  15 

British  Aluminium  Ord.          . .  7 

British  Insulated  Ord 17J 

British  Westinghouse  Pref.     ..  74 

Callenders 30 

do.        5  Pref 6 

,  Castner-Ecllner  . .          ..        ..  23 

Edison  Swan,  fully  paid         . .  — 

do.        do.  4  per  cent.  Deb,  4 

Electric  Construction   ..        ..  74 

Gen.  Elec.  Pref 6 

do,        Ord 10 

Henley 36 

do.      44  Prel 44 

India-Rabber      10 

Telegrapb  Con 30 


8,:, 

+  i 

6  13    3 

n 

+  i 

NU 

75, 

6    6    0 

li 

— 

6  IS    4 

lOi 



6  15    8 

19 

— 

6    5    3 

17 

— 

7    7    1 

4 

— 

6  13    2 

143 

_ 

•6  16    7 

42 

— 

•6  14    8 

DiTidenda  paid  free  ot  Income-tax. 
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MIDLAND     RAILWAY     ELECTRICS. 


An*  interesting  article  recently  appeared  in  our  contemporary, 
the  Commercial  Motor,  on  the  subject  of  electrics  in  railway 
service. 

This  article  deals  particularly  with  electric  vehicles 
put  into  service  by  the  Midland  Railway  Co.,  which  has 
really  pioneered  in  the  use  of  the  "  electiic  "  on  a  commercial 
scale  for  railway  goods  and  parcel  delivery,  just  as  it  has 
pioneered  in  many  other  directions  of  railway  work. 

For  many  years  past,  says  our  contemporary,  this  company 
luis  been  deliberating  upon  the  motorisation  of  its  .street 
ti-affic  as  a  whole.  Elaborate  data  have  been  collected,  and 
■during  1914  the  preliminaries  were  completed,  and  all  was 
Teady  for  the  launching  of  the  new  scheme;  it  only  remained 


over  80  ft.,  while  the  former  covered  only  60  ft.,  and  it  is  this 
iiliility  to  speed-up  in  the  short  gaps  of  crowded  street  traffic 
u iiirh  Constitutes  its  advantage,  even  over  the  petrol  vehicfe 
uiidi  r  such  conditions.  Our  readers  may  recall  that  the 
celerity  with  which  the  "electric"  can  get  away  constitutes 
its  chief  recortmendation  for  fire-brigade  use,  and  that  it  has 
proved  its  superiority  beyond  doubt  under  such  conditions. 
The  railway  in  question  has  proved  this  in  another  maimer. 
There  was  at  one  time  a  considerable  volume  of  traffic  flowing 
between  Woolwich  and  St.  Pancras,  and  both  petrol  and  elec- 
tric vehicles  were  employed  in  the  service,  the  former  having 
a  speed  rating  of  '20  m.p.h.,  as  against  the  12  m.p.h.  maximum 
of  the  latter;  yet  the  running  time  between  the  two  showed 
no  appreciable  difference,  proving  conclusively  that  the  petrol 
vehicle  is  deprived,  owing  to  street  congestion,  of  its  high  turn 
of  speed,  while  the  electric,  on  the  other  hand,  profits  from  its 
lower  maximum  rating  and  more  rapid   acceleration. 

Even  in  n>oving  liulk  loads  between  two  points  there  is  a 
iriinimum  distance  at  which  the  petrol  is  inferior  to  the  el?c- 
tric   vehicle. 

At  Sheffield  the  railway  depot  is  situated  in  a  basin  ;  four 
electrics,  two  ^tonners  and  two  35-tonnei's  resi>ectively  are 
doing  sati.^fnctory  seivicc  on  the  hilly  routes. 


30-cwT.  "Edison"  P.^kcel  Van. 


'2-ruN    '    Dltuoii      Good.s  LoiuiV,  \\  ith  Eiu.son  LUtilky. 


to  a.scertain  how  far  the  data  \vere  supported  by  practical 
.apj>hcatious.  The  company  had  to  decide  between  three  com- 
peting types  of  power  vehicle,  operated  by  tsteam,  petrol  or 
«il.  and  electricity  respectively,  and  it  chose  the  latter. 

In  .June.  191.5,  the  introduction  of  a  number  of  .30-cwt. 
parcels  "electrics"  and  lorries  of  its  own,  following  on  trials 
■tluring  the  previous  Christmas  .sea«)n  of  similar  vehicles  in 
the  Metropolitan  area,  decided  the  company,  and  at  the 
moment  il  owns  a  fleet  of  76  electric  vehicles,  which  are 
■operating  in  London  and  several  provincial  towns.  Not  only 
the  Midland,  but  other  companies  who  have  studied  the 
results,  are  awaiting  a  decided  reduction  in  the  cost  of 
the  vehicle  before  going  further,  says  our  contemporary. 

The.  Midland  Co.  operates  21  petrol  vehicles  as  well  as  .some 
steam-driven  ones,  but  experience  has  shown  that  the  electric 


The  inflated  co.st  of  petrol  is  not  such  a  serious  factor  in 
the  cost  of  using  the  petrol  vehicle  with  the  Midland  Co.. 
•as  it  is  able  to  produce  a  fair  proportion  of  its  own  liquid  fuel 
from  the  manufacture  of  gas  for  i-ailway  carriage  lighting, 
and  at  a  cheap  rate. 

The  main  fact,  however,  is  the  striking  displacement  of 
horses;  in  the  London  area  some  of  the  lighter  electric 
vehicles  are  doing  work  which  formerly  required  the  com- 
bined effort  of  six  horses,  and  the  Metropolitan  costs  are 
showing  a  good  saving  as  a  result  of  the  conversion. 

The  operation  of  the  electric  vehicle,  as  is  well  known,  can 


ll.^'."    (iOODS    LOHHY,    WITH    IR0NCL.\Ii-I..\11iI,     I!,\IIKHi 


Midland  PAiiCEr,  Electrics   UNDF.it  TmrMi 


alone  is  able  to  fulfil  the  duty  for  which  it  has  been  selected, 
to  the  best  advantage,  i.e',  that  of  eliminating  the  horse. 

For  city  and  town  work,  so  far  as  it  affects  railway  use, 
the  electric  has  things  all  its  own  way;  it  accelerates  quickly, 
and  is  able  to  take  advantage  of  breaks  in  the  moving  traffic 
in  a  way  which  the  petrol  vehicle,  with  its  change-.sived  gear, 
tannot  do. 

A  te-st  of  petrol  and  electric  vehicles  of  similar  capacity, 
starting  side  by  side  from  rest,  showed  that  the  latter  travelled 


be  mastered  by  the  average  man  in  a  few  hours,  and  this  is 
a  distinct  advantage  to  the  railway  staff  making  the  change, 
as  the  withdrawal  of  railwaymen  for  the  special  training  re- 
quired by  drivers  of  i^etrol  vehicles  would  dislocate  the  ordi- 
nary routine  work,  and  skilled  men  from  outside  would,  ou 
the  other  hand,  have  to  learn  the  railway  business. 

Railway  deliveries  fall  into  two  broad  clas.scs,  i.e.,  personal 
passenger  baggage  or  parcels,  and  merchandise  sent  by  goods 
train.     The  Midland   Co.'s  experience  points  to  3i-ton  els"- 
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tnc  vehicles  as  best  suited  for  goods  tralBc ,  if  a  standard 
vehicle  were  required.  The  company's  London  traffic  now 
employs  54  electrics,  viz.,  15  15-cwt.,  two  1-ton,  and  nine 
li-ton  parcel  vans  for  passenger  traffic;  also  15  '2-ton,  seven 
3^-ton,  and  six  5-ton  lorries  for  goods  traffic. 

Our  contemporary  publishes  the  accompanying  table,  set- 
ting forth  the  average  annual  costs  of  maintaining  and  work- 
ing the  electric  vehicle  fleet  of  the  Midland  Railway,  during 
]91fi,  the  figures  including  all  charges  except  wages  of  drivers 
and  attendants.  ' 


little  to  clux)se  between  the  two  types,  and  the  table  show* 
hut  little  difference  in  operating  cost. 

This  table  is  based  on  a  10,000  mileage,  but  this  was  ex- 
r«vded  by  two  of  the  parcels  vans,  one  of  which  covered 
ls.O(iO  miles  during  the  year;  it  is  also  anticipated  that  the 
■2-tonners  engaged  in  goods  sei-vice  will  exceed  the  total.  For 
batteiy  charging  at  the  depot,  there  is  merely  a  plug  anxj 
riexible  connection  either  to  a  wall  fitting  or  to  one  sunk  ici 
the   ground,    the  energy   being  metered   on  the  vehicle. 

Some  of   the  smaller  vehicles  in  London  cover  50  miles  » 


Leadh 
2-toii . 

attei-y. 

•2-ton. 

d. 

0 
0 
0 

0 

(1 
0 

"Edi 
3»-ton. 

son 

'  battery. 

30-cwt.         1 
parcel  van.    ' 

Petrol. 

3^- ton. 

15-cwt. 
parcel  va 

n. 

2S-cwt. 

Current  (.or  petrol)            

Tires            

Repairs        ...         

Maintenance,  including  battery  attention 

Oil  and  stores         ...         ...         

Standing  charges 

£      s. 
3S   10 
22   10 
20     0 
11      0 
2     0 
IJO     0 

d. 
0 
0 
0 

0 
0 
0 

£     s. 
45     0 
32     0 
25     0 
12    .0 
2     0 
16.">     0 

d. 
0 
0 
0 

0 
0 
0 

£      S. 
42     0 
2*   10 

20     0 

10     0 

2     0 

125     0 

£ 
5fi 
32 
25 
11 

15G 

s. 
0 

0 
0 
0 
0 
0 

d. 

0 
0 
0 

0 
0 
0 

£     e. 
25     0 
1«     5 
16     0 

4    r, 

1      5 
102     0 

d.  ' 

0 
0 
0 
0 
0 
0 

£     s. 

11   10 
6     8 
9  11 
4     6 
1      5 

63    ,0 

0 
0 
0 
0 
0 

£     s. 
99     0 
■      17     0 
40  15 
^5  10 
5     5 
40     0 

d. 
0 
0 
0 
0 
0 
0 

i:229     0 

0 

£281     0 

0 

£221    10 

0 

£282 

0 

0 

£104   16 

0 

£96     0 

0 

£217   10 

0 

Cost  per  mile... 

.5  73d. 

6-74d. 

5-3d. 

6' 

Sd. 

39.id. 

4-61d. 

5-2d. 

Wages  are  eliminated  because  the  drivers  belong' to  either 
the  general  superintendent's,  or  goods  manager's  staffs; 
moreover,  the  wages  item  is  a  variable  factor,  as  a  man,  a. 
jnan  arid  a  boy.  or  two  men  may  be  employed,  while  some- 
times two  shifts  ai'e  worked,  the  vehicle  being  in  service  for 
20  out  of  34  hours.  Similar  charges  would  be  incuned  with 
steam  or  i)etrol  vehicles. 

For  purpo.ses  of  comparison,  the  working  cost  of  a  25-cwt. 
petrol  vehicle  is  also  included  ;  the  level  of  cost  is  not  due  to 
inflated  fuel  charges,  as  the  fuel  is  assessed  at  2s.  per  gallon, 
and.  as  a  rule,  petrol  vehicles  have  longer  runs  than  electrics. 

For  the  electric  vehicles,  energy  for  battery  charging  aver- 
ages Id.  per  unit ;  and  no  difficulty  is  experienced  in  covering 
the  10,000-mile  tire  guarantee.  The  figures  lepresent  the  first 
year's  expeiience  of    the    company    with   electric,    and    more 
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attention  was  given  to  overhaul,  Ac,  than  is  now  regarded  .':s 
really  necessary ;  also  considerable  expenditure  was  incurred 
in  making  good  damage  due  to  accidents  which  occuiTed  in 
congested  railway  goods  yards.  Mechanical  repaii's  are  in- 
significant as  a  mle. 

The  standing  charges  are  inclusive  of  interest,  depreciation, 
or  provision  for  renewal  of  the  chassis,  body,  and  battery ; 
battery  figures  are  based  on  manufacturers'  guarantees,  and 
as  regards  lead  batteries,  which  are  guaranteed  tor  two  years, 
experience  points  to  decreased  rather  than  increased  charges. 

■The  company  is  giving  an  extended  trial  to  the  Edison  and 
lead  batteries,  and,  so  far  as  circumstances  allow,  the  two 
are  being  run  side  by  side,  and  carefully  compared.  The 
company's  experience  is  that  the  Edison  battery,  while  hav- 
ing a  longer  guai-antee  and  life  than  the  lead  battery,  is  at  a 
disadvantage  where  current  is  relatively  dear;  wherever  the 
company  can  purchase  energy  at  less  than  Id.  per  unit,  the 
former  holds  the  advantage.  Moreover,  the  Edison  battecy 
requires  less  attention,  and  its  useful  life  being  longer  it 
avoids  some  of  the  trouble  which  may  arise  at  more  frequent 
intenals  towards  the  end  of  the  shorter  Ufe  of  the  lead  bat- 
teries.    But   the    company's   experience  shows  that  there   is 


day  on  one  charge,  and  put  up  a  weekly  running  record  of 
200  miles.  Our  contemporary  points  out  that  there  are  many 
who  will  i")ersistently  maintain  that  a  large  proportion  of  the 
work  which  is  being  fulfilled  by  electrics  can  be  carried  out 
by  petiol-driven  machines.  But  the  Midland  Co.  has  the 
records  of  its  fleet  of  21  petrol  vehicles,  which  have  been 
run  on  an  equally  systematic  basis,  and  with  a  distinct  advan- 
tage as  regards  liquid  fuel,  as  electrical  energy  from  the 
available  generating  station  is  charged  at  the  prevaOing  price, 
yet  the  company  declares  that  "  the  figures,  more  especially 
as  regards  total  cost  per  annum,  are  distinctly  in  favour  of 
the  electrics.  The  costs  per  mile  are  also  in  favour  of  elec- 
trics, notwithstanding  that  the  petrol  mileage  is  very  much 
higher  than  that  of  the  electric  in  most  cases.  It  should,  of 
c<iuT->e.  lie  understood  that  the  electric  and  petrol  machines 
come  into  competition  in  the  same  field 
only  to  a  limited  extent,  though  elec- 
trics in  comparison  with  petrols  show 
more  favourably  all  round  under  pre- 
sent conditions  than  is  normally  the 
case. 

It  is  generally  agreed  that  the  petrol 
vehicle  scores  in  moving  from  point  to 
point  under  full-load  conditions  over  an- 
appreciable  distance,  but  the  company- 
maintains  that  electrics  also  sho-w 
favourable  results  under  such  circum- 
stances, and  for  moderate  distances  they 
consider  them  equal  to  the  petrol 
vehicle.  "For  such  work  they  would 
gain  by  being  geared  for  speeds  appreci- 
ably higher  than  those  for  which  they 
are  customarily  fitted,  and  might  re- 
quire somewhat  larger  batteries  in  con- 
■  sequence  of  these  high  speeds." 

The  main  point  at  issue,   however,  is 

whether  the  electric  vehicle  is  the  most 

.suitable  one  to  displace   the  horse,  and 

under  the  conditions  of  railway  delivery 

work  in  streets,  the  petrol  machine  has 

proved    unsuitable.       The     high    petrol 

consumption  for  the  distances  traversed 

•  upon    a.    horse    round,    the    stops    and 

delays  in    trafiic,    the   heavy    wear  and 

tear,   combined   with    the    necessity   to 

perform   the  greater  part  of  the  round 

upon    low    and   intermediate   gears,    aie   against    the    petrol 

vehicle. 

However,  as  our  contemporai-y  rightly  suggests,  the  petrol 
enthusiasts,  fai-  from  decrj-ing  the  electric,-  should  welcome 
it  as  a  mean  of  transfoiTuing  slowly-moving  street  traffic  into 
.something  better,  which  will  in  the  end  serve  to  benefit  all 
motor-driven  vehicular  traific. 

In  conclusion,  we  are  indebted  also  to  the  chief  mechanical 
engineer's  department  of  the  Midland  Railway  Co.  for  the 
ac«impanying  views,  and  for  their  kindness  in  scrutinising" 
the  data  contained  in  the  article. 


V\ 


Japan's  Electrical  industry. — Since  war  broke  out  the 
Japanese  manufacturers  of  incandescent  lamps  have  developed 
their  export  trade  rapidly ;  in  1916  the  value  of  their  lamps 
exported  was  £67,000,  and  in  1917  it  was  estimated  at  £250.000. 
Just  before  the  war  lamps  were  not  exported,  but  imported  to  the 
value  of  £30,000.  Large  up-to-date  factories  have  been  erected, 
and  labour  is  exceeding-ly  cheap. — Ehi-trical  World. 
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NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Headers  are  invited  to  submit  particulars  of  new  or  improved 
devices  and  apparatus,  which  toill  be  published  if  considered  of 
sufficient  interest. 

Fractionating  Hydrocarbons. 

Leon  E.  Hirt,  of  Los  Ang-eles.Cal.,  has  patented  au  apparatus  for 
fractionating  hydrocarbon  oils,  in  which  the  oil  to  be  fractionated 
is  subjected  to  the  action  of  an  electric  arc  within  a  closed  furnace 
or  retort,  in  which  a  controllable  pressure  may  be  maintained. 
Hydrogen  in  some  form  or  other  suitable  ag-ent  is  present  in  the 
retort,  the  reaction  between  the  hydrogen  and  the  oil  taking  place 
under  the  heat  of  the  arc.  The  oil  vapours  thereby  produced  are 
conducted  away  and  condensed.  Referring  to  fig.  1,  the  fractiona- 
tion takes  place  in  the  furnace  or  retort  chambers  designated 
3,  4,  and  5.  Positive  pressure  of  any  desired  degree  can  be  created 
within  the  chamber  by  regulating  the  discharge  of  the  vapours  to 
the  offtake  7.  In  the  form  of  apparatus  shown,  the  ingoing  oil  is 
preheated  in  the  chamber  8  to  a  high  degree,  since  the  temperature 
of  the  outgoing  vapours  will  be  high,  depending  upon  the  rate  at 
which  oil,  either  atomised  or  as  a  vapour,  is  fed  in.  The  out- 
going temperature  can  thus  be  held  between  (JOO  and  1,.500°  F. 
The   oil   will  therefore  be  discharged  into  the  furnace  chamber 


Fig.  1. — Diagram  of  Fr.\ctionating  Appahatu,'^. 

largely  in  the  form  of  a  vapour,  and  any  imvaporised  oil  will  be 
atomised  by  the  action  of  the  superheated  steam  passing  through 
the  nozzle.  The  pump  10  will  maintain  the  oil  pressure  at  the 
desired  intensity,  and  as  the  oil  and  steam  pass  the  arc.  the  oil  is 
partly  broken  up  and  fractionated.  The  steam  introduced  with  the 
oil  becomes  more  or  less  dissociated,  the  nascent  H^,  so  formed 
entering  into  the  reaction  with  the  oils,  and  by  providing  the 
requisite  pressure  in  the  furnace  chamber,  any  desired  tJiiermo- 
chemical  compound  of  the  oils  can  be  formed.  The  0;  liberated 
combines  with  carbon  to  form  CO  gas  :  this  is  preferable  to  carbon 
in  the  free  state,  since  the  latter  clogs  up  the  furnace  and  discolours 
the  condensed  fractions.  Free  chlorine  gas  may  be  introduced 
with  the  oil,  or  oil  and  steam,  to  unite  with  the  carbon  and  form 
carbon  tetrachloride,  which  can  be  recovered  and  used  as  a  cleaning 
compound.  Bromine  gas  may  also  be  added  either  with  oi-  without 
steam.  The  halogen  gas  may  be  inserted  through  a  pipe,  as 
indicated  at  18. — Mi-t.  and  ('hem.  E/ii/iiiefrincj. 

The  Electrical  Precipitation  of  Dust. 

The  Cottrell  process  of  precipitating  the  fine  dust  carried  by 
gases  is  operated  with  a  unidirectional  current  of  from  ■10,000 
volts. to  100,000  volts,  which  is  derived  from  alternating  current 
and  rectified  by  means  of  mechanical  rectifiers  or  commutators. 
Standard  apparatus  has  been  developed  by  the  Westinghouse 
Electric  and  Manufacturing  Co..  of  East  Pittsburgh,  Pa. :  for 
this  purpose  motor-generator  sets  are  generally  supplied.  The 
current  generated  is  60-cycle,  single-phase,  and  can  be  adjusted 
from  110  to  2")0  volts  by  means  of  a  field  rheostat.  Standard 
capacities  are  1.5,  25,  iO  and  T.j  K.v.A. 

The  transformers  are  made  in  standard  sizes  of  15,  25,  4il  and 
75  K.v.A.  for  (iO  cycles  and  10  K.v.A.  and  20  K.v.A.  for  25  cycles. 
Standard  high-pressure  voltages  are  40,000,  (;0,000  and  100,000. 
Each  transformer  has  five  standard  low-voltage  taps,  giving  50, 
G2-i,  75,  87-5  and  100  per  cent,  of  full  voltage  respectively.  Full 
rated  capacity  is  obtainable  on  each  tap.  Careful  protection 
against  static  surges  has  to  be  provided  ;  each  transformer  has  a 
small  oil-immersed  choke  coil  mounted  within  the  case  between 
the  end  turns  and  the  high-voltage  windings,  and  transformers  for 
over  50,000  volts  have  in  addition  choke  coils  mounted  outside 
the  case  on  each  of  the  high-pressure  terminals.  Condenser-ty))e 
terminals  are  also  used  on  transformers  for  50,000  volts  and  over. 

Receiver  for  Submarine  Sound  Signals. 

German  patent  rights  have  been  granted  to  Dr.  E.  F.  Huth 
(Berlin),  for  the  receiver  for  submarine  sound  signals  shown  dia- 
grammatically  in  the  accompanying  sketch,  fig.  2.  The  novelty  in 
this  receiver,  which  is  claimed  to  possess  unusual  capabilities  of 
tuning  and  freedom  from  interruption,  consists  in  the  provision  of 
a  special  resonator  between  the  body  exposed  to  the  sound  waves 


travelling  through  the  water  (e.ij..  the  hull  plates  of  a  ship)  and  aiv 
independently  mounted  receiving  device  («.<?.,  a  microphone).  The 
resonator  does  not  touch  the  hull  plate  and  is  capable  of  being 
tuned.  The  coupling  between  resonator  and  hull  plate  a  is  varied 
by  altering  the  distance  between  them.     The  natural  frequency  of 


r? 


T" 


*     Fig.  2. — Section  of  Receiver. 

the  resonator  may  be  varied  by  sliding  the  tube  b  to  and  fro. 
When  the  tuning  is  correct,  a  weak  received  impulse  Isets  up  oscil- 
lations subject  to  very  slight  damping.  These  set  in  motion  the 
diaphragm  d,  which  is  coupled  mechanically  to  a  microphone  e  in 
the  receiving  telephone  circuit  /. 

Heating  Long  Tubes    Electrically. 

The  acsompanying  illustration  shows  a  method  employed 
to  harden  steel  tubes  15  ft.  long,  a  is  an  asbestos-lined  box. 
and'  by  sending  a  low-voltage  current  through  the  tube  b 
it  was  an  easy  matter  to  get  the  required  heat.  The  lever  c 
on  the  left  operated  the  clamps  on  top  and  bottom  of  the 
tube.  When  the  required  heat  was  reached  the  tube  was 
dropped  in  an  oil  tank  that  was  sunk  in  the  ground.  The 
only  difficulty  we  had  was  to  keep  the  oil  cold,  but  this  could 
be  easily  overcome  if  production  warranted.    One  great  advan- 


PiG.  3.— Electric  He-ating  Device  for  Tobes. 

tage  of  this  method  was  that  the  tubes  were  heated  uniformlr 
throughout  their  entii'e  length. — F.  T.  Schell,  in  the  .Ameri- 
can  Machinist. 


LEGAL. 


Liability  for  Tramway  Pas.sengkrs'  Luggage. 
Judge  T.  P.  Perks  has  given  judgment,  at  the  Leeds  County- 
Court,  in  a  case  in  which  tlO  17s.  7d.  was  claimed  for  a  parcel 
that  had  been  lost  from  a  Leeds  tramcar  on  which  the  plaintiff  was 
a  passenger.  It  was  stated  that  plaintiff  placed  a  parcel,  weighing 
between  16  lb.  and  IS  lb.,  on  the  rear  platform  of  the  car.  and  paid 
the  conductress  Id.  for  carriage.  .'\  few  stages  later  on  the  journey 
the  conductress  informed  the  plaintiff  that  the  parcel  had  fallen 
off  the  car  some  distance  away.  The  car  was  stopped,  and  a  search 
was  made  for  the  parcel,  but  no  trace  of  it  could  be  found.  The 
plaintiff's  solicitor  argued  that  the  Corporation  were  bailees  for 
the  purpose  of  carrying  the  parcel  for  reward,  and  that  there  had 
been  negligence  on  the  part  of  the  conductress. 

The  Conductress,  in  evidence,  denied  that  she  gave  the  plaintiff 
a  ticket  for  the  parcel  or  received  any  payment  for  it. 

Mr.  Clifford  Dunn,  from  the  Leeils  town  clerk's  department, 
who  appeared  for  the  Corporation,  said  that  a  passenger  travelling 
on  the  tramways  might  take  with  him  personal  luggage  not 
exceeding  28  lb.  in  weight  without  any  charge  being  made  for 
carriage,  the  responsibility  resting  with  the  passenger.  It  would 
appear,  however,  that  the  parcel  in  question  was  merchandise, 
and  although  his  contention  was  that  no  charge  had  been  made, 
the  defendants  had  no  right  to  carry  it  free,  as  it  was  not  personal 
luggage.  The  tramways  were  not  common  carriers,  and  had  not 
the  liability  that  common  carriers  had. 

His  Honour  heUl  that  the  plaintiff  hatl  not  proved  that  the 
parcel  was  paid  for  as  merchandise.  On  the  other  hand,  the 
evidence  showed  that  the  conductress  had  not  been  guilty  of 
negligence.     He  therefore  returned  a  verdict  for  the  defendants. 
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The  liearint;'  of  the  appeal  in  this  case  continued  durinjr  last  week 
in  the  House  of  Lords.  The  whole  of  Tuesday  (January  29th)  Mr. 
Walter  was  reading  evidence.  He  said  the  trial  Judfie  had  held  the 
appellants'  patent  invalid  for  want  of  subject-matter.  That  waa  a 
decision  which  must,  if  it  were  to  stand,  have  been  arrived  at  on 
evidence  that  the  Judg-e  had  before  him.  and  was  entitled  to  gfive 
weight  to.  He  hoped  that  when  the  evidence  had  been  considered 
xei-iafini,  the  House  would  agree  with  his  submission  that  there 
was  no  such  evidence  at  all,  and  therefore  the  ruling  that  the 
patent  was  invalid  was  erroneous,  and  must  be  reversed.  The 
learned  counsel  had  not  nearly  finished  dealing  with  the  evidence 
from  this  standpoint   when  the  further  hearing  was  adjourned. 

On  January  31st  Mr.  Walter  concluded  his  argument.  He 
submitted  that  there  was  no  evidence  upon  which  the  Courts  below 
could  hold  that  the  patent  was  invalid  for  the  reason  alleged  by  the 
respondents.  He  dissected  the  evidence  given  at  thetrial,  and  then 
went  on  to  deal  in  detail  with  the  specification.  He  argued  that  it 
disclosed  a  perfectly  good  patent,  and  the  Courts  below  were  in 
error  in  thinking  that  the  whole  "  patent "  consisted  in  working 
the  tungsten  metal  bar  when  hot.  If  that  were  the  crux  of  the 
''  patent,"  lie  should  not  be  there  to  support  its  validity,  because  it 
was  common  knowledge  that  metal  could  be  worked  when  at  a 
certain  heat  that  was  unworkable  at  a  lower  tAnperature.  The 
specification  must  be  read  as  a  whole,  and.  so  read,  disclosed  a 
perfectly  good  patent. 

Mr.  Cole|'Ax.  K.C.  followed  on  the  same  side. 

Mr.  Terrell,  K.C.  for  the  respondents,  began  by  showing 
what  was  common  knowledge  with  regard  to  tungsten  at  the 
time  that  the  patent  was  granted  in  1 90(1.  After  the  respondents 
had  put  in  an  amended  defence  they,  to  avoid  inspection  of  their 
work.s,  made  a  formal  admission  on  the  issue  of  infringement  in 
these  words: — "The  defendants  formally  admit  for  the  purposes 
of  this  action  that  they  in  the  course  of  their  manufacture  of 
tungsten  wire  subject  the  metal  tungsten  in  a  coherent  form  to  the 
action  of  heat  while  it  is  being  operated  on  or  manipulated."  This 
admission,  counsel  stated,  followed  precisely  the  words  of  the  first 
claim  of  the  appellants'  specification.  Therefore,  the  alleged  in- 
vention claimed  in  the  specification  was  in  respect  of  ductile  or 
malleable  tungsten  for  whatever  purpose  it  was  to  be  used. 

To  that  claim  the  defendants  pleaded  (O  that  the  alleged  inven- 
tion was  too  wide  and  general,  and  that  there  was  no  subject 
matter  for  a  patent  disclosed,  having  regard  to  the  common  know- 
ledge of  metallurgy  in  general  and  of  tungsten  in  particular  ;  and 
(2)  that  the  invention  described  and  claimed  had  been  anticipated. 
It  was  so  wide  that  it  could  include  any  manner  of  working, 
whether  by  forging,  hammering,  rolling,  or  drawing  coherent 
tungsten  (however  obtained  in  a  coherent  form  and  at  any  degree 
of  temperature)  "  while  it  was  being  operated  upon  "  in  any  manner. 
In  short,  all  the  specification  consisted  in  was  an  alleged  discovery 
that  tungsten  could  be  worked  hot.  The  fact  that  tungsten  could 
be  made  coherent  by  many  methods  was  common  knowledge  all 
the  time.  Therefore  the  specification  involved  no  invention  such 
as  was  required  to  support  a  patent  in  law. 

Mr.  Kerlv,  K.C,  followed  on  the  same  side,  and  addressed  the 
House  also  on  February  4th  and  5th. 

Mr.  Walter  then  replied  on  the  whole  case. 

(  y'c  be  ro7ttinnftl.  i 


Electricity  Direct  from  Coal  Gas. — S.  Albert  Reed,  of 

New  York  City,  in  patent  No.  1,223,175,  discloses  an  electrolytic 
cell  which  amounts  substantially  to  the  production  of  electricity 
direct  from  coal  gas.  The  principle  of  the  method  is  to  dissolve 
in  an  electrolyte  of  fused  borax  the  oxide  of  a  metal  such  as  man- 
ganese, which  forms  easily  two  or  more  oxides  of  different  degrees 
of  oxidisation,  and  readily  passing  from  a  lower  to  a  higher  degree 
of  oxidisation  when  in  contact  with  air,  and  from  a  higher  to 
a  lower  when  in  contact  with  a  reducing  agent,  such  as  fuel  gas. 
When  the  solutions  of  a  higher  and  a  lower  oxide  are  brought  into 
liquid  contact  at  any  point,  a  difference  of  electrical  potential 
results,  and  if  an  appropriate  electrode  is  immersed  in  each  of  the 
solutions  a  current  of  electricity  will  pass  in  a  conductor  joining 
them,  so  long  as  the  difference  of  oxidisation  respectively  in  the 
two  solutions  is  maintained.  The  E.M.r.  obtained  Iwhen  the  elec- 
trodes are  of  platinum,  and  the  metallic  oxide  in  solution  is  an 
oxide  of  manganese,  is  approximately  1  volt,  and  current  is 
furnished  at  the  rate  of  15  amperes  per  sq.  ft.  of  active  surface 
and  upwards. 

In  a  heated  chamber  is  placed  a  shallow  dish  of  refractory 
earthenware,  within  which  there  is  contained  a  smaller  shallow 
dish  of  similar  material  forming  a  reduction  chamber.  A  tube  for 
supplying  fuel  gas  is  led  into  the  inner  chamber,  and  vent  holes 
are  also  provided  for  the  products  of  combustion.  The  electrodes 
are  placed  in  the  inner  and  outer  portions  of  the  borax  electrolyte 
containing  the  sejiarate  forms  of  manganese  oxide.  So  long  as 
fuel  gas  is  supplied  to  the  tube  the  normal  differentiation  of  the 
two  oxides  is  maintained,  and  a  current  Hows  continuously  through 
the  circuit.  The  oxygen  which  oxidises  the  fuel  is  actually  sup- 
plied electrolytically  from  the  air  taken  up  at  the  outer  extended 
surface,  such  air  being  present  inside  the  heated  chamber. — 
b'lectHcil  World. 


NEW   PATENTS   APPLIED  FOR,   1918. 

(NOT    YET   PUBLISHED.) 


niiipiled  fxpressly  for  this 
l-lectrical  Patent  Agcnti 
Liverpool   and  Bradford'. 


1,148.     "  Apparatus    for   testing   setting   of   car 
'.    Marsh    S    L.    Sblbv-Wallis.     January   31st. 
1,172. 


ournal    by    Messrs.    W.    P.    Thompson    &   Co., 
285,    High    Holborn,    London,    W.C,   and    at 


Co. 


1.219.  "  Rei 

TnORROWGOOD 

1.220.  "  Rei 
r.oOD.     J 

1,242. 

O'Reillv 

1,246. 


lilting    keys    for    electric    telegraphy." 
V.  A.   Sm.\rt.     January  21st. 

f    electric    battery   d 


Westin 
1917.) 
1,275 
1,277 


Ja'nuar?  22nd"" 
Renovation    of    electric    battery    pen 
uary   22nd. 

Electrical     thermal    vaporiser. "  I 

January  22nd. 
Railway    traffic-controlling    apparatus."      McKenzie,    Hollani 


agnetos."      A: 

41 'S    WiRBLESS- 

Is."  W.  J. 
J,  Thorrow- 
&   J.    p.    B. 


POWE 


Sign 


Co.      January    22nd.       lU.S.A.,    J 


22nd, 


'  Electric   lamp  socket."     J.    R.    Hansford.     January  22nd. 

'  Electric  starting  and   lighting  systems   for  automobiles."     J.    Bethe- 


1.301. 
1.313. 
rv  23rd. 
i.315. 


January  22nd.    '(Fr, 


e,   August  11th,  1917.) 
lectric    lamps."      A.    MacCallum.      January   23rd. 
ulators    or    storage   batteries."     F.    Hornby.      Jar 

electroplating   articles    having    holes,' 


Bros. 


"  Apparatus    fo 
January  23rd. 

"Telephonic   apparatus."     A.    L.   Wilson,     January    23rd. 
"  Lamps  or  lanterns  for  aircraft."     H.  C.  Brown  &  FulLer  Accumu- 
lator  Co.     January  23rd. 

1,328/1,330.     "  Railway  signalling."     McKenzie.   Holland    &    We 

Power  Sicn.^l  Co.  and  Union  Switch  &  Signal  Co.    January  23rd. 

1,339.     "  Railway   train-controlling  systems."     McKenzie,    Hollane 

INGHOUSE  Power  Signal  Co.  and   Union  Switcfi  &  Signal  Co.     Ja 

1,333. 
23rd. 

1.359. 
24th. 

'  Electric  incandescent   lamps."     R.    Whipp.     January   24th. 
'  Cooling  dynamo-electric    machines."      Enclosed   Motor  Co.,   H.   C. 
&    P.   A.    H.   MossAY.     January  24th. 

■  Step-by-step    receivers   working   on    the   principle    of    magnetic   gear- 
RR   &   Stroud   and   C.  D.   Macgill.  .  January   :i4ih. 
'  Ignition  system."     Splitdorf  Electrical   Co.      (U.S.A.,   May  18th. 
luary  24th. 

'  Electrical    incandescent    lamps."      G.    Layton.     January  24th. 
'  Telephone    receivers    and   transmitters."      J.   W.    Ferrier.     January 


1,318. 
1,321. 


1,361. 
1,376. 

i.     JACO 

1,377. 


'Swing    bracket    for    electric    lighting."      W.    J.    Revell. 
'  Self-generating    electric     power    plant."      J.     Ditchfibld. 


1.387. 

1917.)     J 

1,399. 

1,402. 

24th. 

1,407.     "  Electric   igniter   for  combustion    motors."     K.   Jaogi.     January   24th. 
(Switzerland.  January    24th.    1917.) 
1,430.    "  Electric  fuses."    B.  Thomas'  &  E.  Thomas.    January  25th. 
1,440.     "  Brush     connections    for    electric     motors    and    dynamos."      F.    Day. 
January  25th. 
1.4G8.    "  Electric    re^stances."     G.    Ellison.     January  Sfeth. 
"  Magneto    motor."     D.    Suchostawer.      January   25th. 
"  Machine    switching     telephone    systems."         L.     Poltokowsky     and 
Electric  Co.    (Western    Electric  Co.,   U.S.A.,   partly.)     January  35th. 
"  Transmitter   diaphragms."     F.    L.   Hoyt.      January   26th. 
"  Electric   attachment    plugs."      Bryant   Electric  Co.    &    W.    Hunt. 
January   26th. 
1,540.    "  Electric   lampholders."     A.  P.    Rutherford.     January  26th. 
1,567.     "  Plunger    type    brush-holder   with    pivoted    head."      A.    H.    Bennett 
A\n   Phcenix   Dynamo   Manufacturing  Co.     January   26th. 


1,483. 
1.403. 


1,531. 
1,539. 


PUBLISHED   SPECIFICATIONS. 


The   numbers  in  parenthes 
printed    ;ind    abridged,   and 


those  under  which  the  specifications  will  be 
)scquent  proceedings  will  be  taken. 

X9ie. 

14.422.  Combined  Pumps  and  Electric  Motors.  Submersible  &  J.  L. 
Motors,   Ltd.,  &   C.    W.    Durnford.     October  10th,  1916.     (112,287.) 

14.423.  Electric  Motors.  Submersible  id  J.  L.  Motors,  Ltd.,  &  C.  \V. 
Durnford.      October    10th,   1916.      (112,288.) 

14,849.  Type  of  Gland  for  Passing  Electric  Cables  through  Bulkheads 
OR   Decks.     J.   H.   Collie.     October  19th,  1916.     (112,289.) 

18,552.  Apparatus  for  Advancing  the  Spark  in  Internal-combustion 
Motors.  Soc.  Anon.  Pour  I'Eclairage  Electrique  des  Vehicules.  September 
9lh,    rjlO.      (Addition    to    17,934/16.)      (109,781.) 

18,611.  Electric  Accumulators.  I.  Chkliar.  December  29th,  1915. 
(102,976.) 

XSI.?. 


38.     Me 


Me 


P.  F.  Smith 


V.   S, 


Control    of    Petrol- 
Robinson.      January 


:te  application,   1.095/17.)     (112,306.) 

IMP      OR     OTHER      VaCUUM      TubE      HAVING      A     CoPPER     LEADING 

Wire.     T.   Yanai,    G.    Ohtani    &    S.    Yago.      January  26th,   1916.      (103,648.) 

368.  Apparatus  Applicable  for  Electric  Lighting.  Sir  W.  G.  Armstrong. 
Whitworth    &   Cf>.    and  A.  S.  Cheetham.     January  8th,    1917.     (112,320.) 

619.  .Arrangement  of  the  Ignition  Chamber  of  Two-cylinder  and  Multi- 
cylinder  Internal -combustion  Engines.  J.  G.  Sandwall.  February  10th, 
1916.     (103,985.) 

2,407.  Starting  Internai,-combustion  Engines.  J.  J.  M.  H.  Kluiitmans 
and   A.  M.  H.  Gardham.     February   19th,   1917.     (112,343.) 

2,475.     Electric  Switches.     T.  McLeod.     February   2Dth,    1917.     (112,344.) 

3,486.  Electric  Welding  or  Fusion-deposition  of  Metals.  QuasI-.'Vrc  Co. 
and    W.    L.  Coles.      March   9th,   1917.      (112,353.) 

5,528.     Electric    Incandescent    Lamps. 
(105,764.) 

6,023.    Electrophones.     S.    M.    Hvma 
28th,    1917.     (112,366.) 

7,557.    Terminal  for    Electric    Condui 
1916.     (111,834.) 

10,072.     Electrolytic    Anodes.         Electrolyti 
(108,311.) 

10,588.  Cont.act  Makers  and  Interrupters  of  Ignition  Systems.  W.  J. 
Mellersh-Jackson  (Philips  Brinton  Co.,  U.S.A.).  January  4th,  1917.  (Divided 
application  on   177/17.)      (112,391.) 

11,035.  Electric  Circuit  Controllers  Igranic  Electric  Co.  (Cutler- 
Hammer    Manufacturing    Co.,    U.S.A.)     July    Slst,    1917.      (112,393.) 

14.430.  Magneto-electric  Ignition  Apparatus.  Akt.  Ges.  Brown,  Boveri 
ft   Cic.     October  31st,  1917.     (111,100.) 


S.     Vuyama. 

April     19th,    1916. 

&    Stols    Elec 
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F.    I.   Johns 

on.      February    14th. 

ytic    Zinc  Co. 

July    26th,    1910. 
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STRENGTH   THROUGH   UNITY  DURING 
RECONSTRUCTION. 


We  are  not  a  political  organ,  and  with  politics  as  such  we 
lia\  e  no  immediate  concern.  But  we  are  interested,  and 
deeply  so,  in  large  matters  that  bear  upon  the  National 
well-being,  and  if  we  have  to  run  the  risk  of  being  charged 
with  intervening  in  political  affairs  liecause  we  touch  ujx)n 
a  situation  fraught  with  possibilities  of  great  public  danger 
— well  let  the  charge  be  made  and  we  can  amply  justify  the 
•  intervention  by  appealing  to  the  unprecedented  times  in 
which  we  are  destined  to  live. 

During  the  later  period  of  the  war  we  are  supjxjsed 
to  have  been  governed  by  a  Coalition  (Tovernment.  It 
was  what  some  of  us  fondly  desired  to  see  in  those 
days  when  we  were  divided  (iff  into  so  many 
party  camps  with  a  luiiidred-and-one  controversies  and 
quarrels  about  affairs  which,  amid  present-day  serious 
realities,  appear  comparatively  small  and  pettifogging. 
When  it  became  necessary  to  combine  all  our  best  forces  in 
])resenting  a  united  front  to  defeat  the  ambitions  of  a  strong 
and  unscrupulous  foe,  party  cries  and  party  spirit  were 
recognised  as  grit  in  the  national  machine,  and  we  had  no 
place  for  them  if  we  were  to  run  efficiently.  Where  do  we 
stand  to-day  in  regard  to  this  matter  ': 

From  our  careful  study  of  the-  present  situation  and 
tendency,  we  observe  that  as  the  conviction  becomes  more 
general  that  we  have  entered  upon  the  final  stages  of  the 
war,  there  appears  every  few  weeks,  or  indeed  every  few- 
days,  the  ugly  head  of  party.  Rumours  are  pre\atent  of 
this  or  that  development  that  is  or  may  be  in  progress  in 
the  political  world.  We  neeil  not  detail  any  of  them,  but 
we  may  be  permitted  to  ask  whether  it  will  be  right  for  the 
nation  to  return  to  anything  in  the  nature  of  party  political 
life  for  live  years  to  come. 

We  are  told  by  our  advisers  that  there  may  be  a  general 
election  not  long  after  next  July,  when,  under  the  Bill 
which  has  just  been  passed,  many  millions  of  men  and 
women  will  be  qualified  to  go  to  the  poll  for  the  first  time. 
This,  in  the  ordinary  course,  suggests  a  preparation  of  party 
political  machinery  and  organisation,  and  therefore  the  pre- 
paration of  rival  programmes  which,  in  \  iew  of  the  vast 
and  critical  character  of  the  questions  that  are  simmering 
and  sometimes  ominously  threatening,  may  well  di\ide  the 
nation  into  hostile  camps. 

Considering  the  outlook  with  one  interest  at  heart — the 
well-being  of  the  nation — we  do  not  contemplate  the 
prospect  with  equanimity.  First  iri  »rder  of  time  there 
will  be  the  making  of  peace.  How  can  we  contemplate  a 
party-spirit  emerging  in  such  a  connection  ?  If  we  have 
needed  a  coalition  of  forces  to  control  or  guide  during  the 
War,  can  we  reasonably  allow  a  party  faction  to  exercise 
pressure  in  making  the  peace  for  which  practically  the 
whole  of  us  have  either  worked  or  fought,  borne  sacrifices, 
or  bled  ?  It  is  unthinkable.  The  best  men  for  A\'ar  must 
be  followed  by  the  best  men  for  making  Peace. 

Second  in  order  of  time,  but  hardly  in  our  view  second  in 
order  of  importance,  comes  the  period  of  Reconstruction. 
Is  there  a  man  amongst  us,  who,  having  entered  at  all 
closely  into  what  that  word  implies,  all  the  vast  and  delicate 
operations  that  it  will  involve,  can  face  without  tremor 
the  critical  possibilities,  all  that  they  may  hold  of  good,  all 
that  they  hold  of  evil,  of  those  days  ■-  We  cannot  as  reason- 
able men  brush  that  question  aside  and  indifferently  suggest : 
"Oh  !  we  shall  all  want  to  settle  down  to  our  own  affairs 
again  just  as  quickly  as  ever  possible — things  will  shape  all 
right  !  "  True  enough,  numbers— perhaps  the  majority — 
of  us  will  be  eager  to  "  settle  down,"  but  that  process  of 
settling  down  has  to  be  facilitated,  and  there  are  those  who 
are  determined  that  it  shall  not  be.  \\'e  can  hear  old 
Shylock  whetting  his  knife  upon  the  stone  already,  and  h<. 
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will  not  scruple  about  the  drop  of  blood  unless  there  be  the 
restraining  influence  of  the  strong  hand  of  the  nation. 
Who  talks  of  "settling  down"  at  all  to  anything  with  the 
menace  of  general  ferment  which  return  to  party  politics 
would  only  serve  to  encourage  ? 

What,  then,  is  the  outstanding  need  for  the  days  to  come  ? 
With  the  freedom  of  a  journal  interested  only  in  the 
highest  good  of  the  nation,  of  its  industries,  and  of  its 
workers,  we  emphatically  protest  against  any  developments 
which  will  give  the  people  the  signal  to  divide  themsehes 
off  into  opposite  political  camps.  It  may  be  that  the 
troubles  of  the  years  of  war  will  bring  such  a  change  among 
their  inevitable  aftermath.  It  may  be  that  our  human 
nature  and  some  human  ambitions  will  render  us  powerless 
to  avoid  it ;  or  that  the  demand  for  efficiency  requires  an 
effective  opposition.  Buf  we  profoundly  hope  it  may  be 
found  possible  to  avoid  it,  for  in  our  conviction  what  Great 
Britain  and  Ireland  and  our  Empire  as  a  whole  need,  is  a 
Government  composed  of  all  interests,  including  the  best 
and  most  e.xperienced  minds,  to  guide  the  ship  of  State 
through  unknown  waters.  If  we  have  needed  a  coalition  for 
securing  unity  in  war,  and  require  it  for  guaranteeing  the 
interests  of  all  in  securing  the  i-ight  peace,  we  shall  more 
than  ever  find  it  essential  for  securing  unity  and  guarantee- 
ing the  interests  of  all  in  the  period  of  reconstruction. 


The   movement   towards  the    for- 
A  New         niation    of   an  Association  of   Elec- 
Association.      trical  Power  Station  Engineers  was 
advanced  a  further  stage  on  Thurs- 
day last  week,  when  a  conference  was  held  at  which 
the  several  existing  Associations  were  represented. 
.•\  summary  of  the  proceedings   is  given  elsewhere 
in  this  issue,   from  which  it   will  be  seen  that   the 
proposed    Association   will    include  all  members    of 
the   technical  staffs  of  electrical   power   stations  in 
the  Kingdom,   from  chief  engineers  to  jtmior  tech- 
nical assistants. 

It  is  generally  felt,  we  believe,  that  the  time  is 
opportune  for  the  establishment  of  such  an  associa- 
tion ;  it  is  by  no  means  the  first  attempt  to  accom- 
plish this  aim,  but  up  to  the  present  all  efforts  have 
failed  to  bring  about  the  desired  result,  owing  to 
various  causes,  but  mainly,  it  seems,  to  the  lack  of 
energy  and  enthusiasm  on  the' part  of  the  officials 
in  whose  interests  the  movement  was  conceived. 
We^  cannot  but  think,  however,  that  in  the  light  of 
recent,  events  even  the  most  apathetic  station  engi- 
neer must  have  realised  the  importance  of  the 
matter,  and  must  be  ready  and  willing  to  do  his 
utmost  to  further  the  objects  of  the  promoters.  .The 
indispensable  condition  which  must  be  fulfilled  before 
progress  can  be  made  is  sunnned  up  in  the  one 
word — Organisaiioi^  Without  this,  nothing  can  be 
done  to  better  the  lot  of  the  station  engineer.  He 
must  work  out  his  own  salvation — unless  he  is  pre- 
pared to  place  his  interests  in  the  hands  of  the  trade 
unions  to  which  his  subordinates  belong,  and 
humbly  to  accept  the  crumbs  which  fall  to  his  lot 
from  their  table,  as  in  the  case  of  the  i2h  per  cent, 
award,  in  which  he  has  participated  solelv  througli 
their  efforts.  This,  surely,  is  a  humiliating  posi- 
tion; better  by  far  to  join  a  trade  union  and  "franklv 
adopt  its  methods  and  ideals,  than  to  stand  bv  as 
the  jackals  stand  by  the  lions,  in  the  hope  of  secu 
ing  an  odd  bone  or  two  when  the  latter  have  maci 
a  kill.  But  best  of  all  to  stand  on  one's  own  foo 
ing.  to  support  one's  own  association,  and  to  be 
under  no  obligation  to  any  other  organisation  what- 
ever. There  is  no  reason  to  fear  that  by  joining 
the  new  Association  one  will  be  committed  to  the 
support  of  a  policy  of  strikes  or  any  other  action 
repugnant  to  a  professional  man;  friendly  negotia- 
tion will  suffice  to  attain  the  ends  desired,  provided 
— and  this  is  the  sinie  qua  non — that  the  Association, 
by  the  numbers  and  qualifications  of  its  members, 
acquires  the  standing  and  influence  that  are  justified 
by  the  importance  of  tlieir  functions  to  the  nation. 


Association  is  the  very  keynote  of  the  time,  and  the 
need  for  it  is  more  keenly  felt  as  time  goes  on  in 
every  walk  of  life.  The:  present  circumstances  afford 
the  most  favourable  opportunity  that  could  be 
imagined  for  the  successful  inauguration  of  the  new 
organisation,  and  the  need  is  pressing. 

While  we  have  tried  to  show  that  it  is  up  to  staffs 
themselves  to  take  the  initiative,  we  venture  to 
appeal  to  the  chief  engineers  and  chief  assistants  of 
all  electricity  supply  undertakings  to  give  the  move- 
ment their  support.  They  are  in  a  position  to  exert 
an  immense  influence  on  its  progress,  and  upon 
them  rests  a  very  serious  responsibility  in  this 
matter,  in  respect  of  the  future  position  and  pros- 
pects in  life  of  their  junior  colleagues.  They  can- 
not regard  the  question  as  it  affects  themselves 
alone;  they  are  by  virtue  of  their  position  morally 
called  upon  to  take  care  of  tfie  interests  of  their 
profession,  and  to  do  their  utmost  to  elevate  it. 
Moreover,  though  this  argument  is  not  the  one  to 
which  we  would  have  them  give  the  most  heed- 
whatever  they  do  for  the  benefit  of  their  juniors 
will  inevitably  react  upon  their  own  affairs  and  re- 
dound to  their  own  advantage  in  the  long  run.  We 
earnestly  commend  the  proposal  to  their  considera- 
tion, urging  themi  on  all  grounds  to  support  it  not 
only  with  their  sympatliy,  but  by  word  and  action. 


We  are  pleased  to  observe  that 
Whitley  the  recommendations  of  the  Whit- 
Councils,  ley  Commuiee  respecting  the  rela- 
tions of  Capital  and  Labour  are 
being  more  widely  discussed  in  some  of  the  great 
industrial  centres  of  the  land.  The  Committee 
made  it  clear  that  no  hard  and  fast  lines  could  be 
laid  down  for  their  application  to  the  differing 
details  governing"  particular  trades,  and  the  more 
widely  that  fact  is  recognised  the  more  likely 
is  the  way  to  be  smoothed  for  united  effort  in  try- 
ing to  find  out  the  best  ways  in  which  machinery 
of  some  such  kind  may  be  established.  There  is 
still  much  ignorance  concerning  the  propO'Sals,  and 
a  good  deal  of  suspicion  amongst  certain  sections 
of  Labour  respecting  the  sincerity  and  consistency 
of  the  Government  itself.  The  freest  circulation  of 
the  report  and  the  fullest  publicity  are  great 
needs  at  the  moment.  We  learn  from  the  Board  of 
Trade  Joitrnal  that  the  Government  recognise  -the 
impossibility  of  dealing  with  such  questions  as  the 
scarcit)'  of  materials,  demobilisation,  difficulties  of 
transpoa-t,  &c.,  satisfactorily  by  departmental  action, 
without  the  close  co-operation  of  the  representa- 
tives of  the  industries  themselves.  The  Journal 
says  that  no  doubt  the  proposed  Joint  Industrial 
Councils,  the  formation  of  which  is  being  promoted 
b\^  the  Minister  of  Labour  in  accordance  with  the 
Whitley  Report,  will  be  able,  when  established,  to 
voice  the  views  of  those  industries  for  which  they 
are  formed,  with  regard  to  many  of  the  questions 
referred  to. 

But  considerable  time  will  be  necessary  for  the  universal 
esrablishment  of  the.se  Councils,  aud  it  is  highly  undesirable 
to  attempt  to  force  the  pace  unduly.  It  is  therefore  neces- 
sary in  the  meantime  to  consider  the  formation  of  temporary 
and  provisional  Trade  Committees  to  advise  the  Government 
as  to  the  views  and  needs  of  the  trades  on  the  various  indus- 
trial and  commercial  problems  that  will  afEect  them  during 
the  reconstruction  period. 

It  has,  therefore,  been  arranged  to  convene  joint 
conferences  of  representative  organisations  of  em- 
ployers, traders,  and  workpeople  in  a  number  of 
groups  of  trades  to  meet  the  Minister  of  Recon- 
struction, the  President  of  the  Board  of  Trade,  and 
the  Minister  of  Labour,  with  the  object  of  consider- 
ing the  best  way  of  setting  up  provisional  Trade 
Committees  for  the  purposes  indicated.  We  read' 
that  steps  are  being-  taken  in  consultation  with  the 
interests  concerned,  to  draw  up  a  provisional  trade 
classification,  and  to  make  the  necessary  arrange- 
ments for  the  conference. 
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CONSUMERS'     COMPLAINTS, 


By    'ROVER. 


In  every  central  station  there  is  one  member  of  the  staff  i>n 
whom  the  duties  of  Complaint  Man  or  Claims  Adjuster 
are  thrust.  As  snon  as  the  first  batch  of  demand  notes 
has  gone  out,  the  Complaint  Man  holds  himself  in  readi- 
ness. The  meter  readers  have  already  informed  him  of  the 
most  obviously  increased  consumptions,  and  the  causes  of 
the  increases  have  been  quietly  investigated  before  the 
complaint  comes  in.  Exceptionally  dull  days  have  been 
duly  marked  on  the  calendar,  news  and  rumours  of  a  con- 
sumer's increa^ing  oi  decreasing  business  have  been  tabu- 
lated ;  and  in  some  districts  a  man's  early-rising  hatiits  are 
jotted  down  all  ready  for  the  time  when  he  will  consider 
his  winter  quarter's  al-count  much  heavier  than  his 
neighbour's. 

Sometimes  consumers,  when  paying  their  accounts,  give 
a  grumble  as  to  the  quality  of  the  light  or  its  unsteadiness 
at  certain  hours.  Such  grumbles  should  not  be  allowed  to 
be  buried  in  the  Collector's  office,  but  should  be  passed  on 
to  the  Mains  Superintendent,  and  may  enable  him  to  spot  a 
lengtli  of  over-loaded  distribution,  or  to  locate  a  power  user 
who  is  not  dealing  fairly  by  his  motor.  But  as  a  general 
rule,  complaints  are  made  only  of  the  amount  charged, 
and  it  is  the  duty  of  the  Complaint  Man  to  satisfy  the  con- 
sumer that  he  has  received  and  enjoyed  the  energy  charged 
for.  This  is  largely  a  matter  of  diplomacy.  With  most 
j)eople  it  leaves  an  unpleasant  feeling  to  assert  bluntly  that 
the  energy  has  been  consumed,  and  therefore  must  be 
paid  for,  as  per  agreement.  It  is  necessary  to  assure  the 
i.-onsumer  that  he  or  she  is  in  some  way  abnormal  and 
superior  to  his  or  her  fellows,  and  for  this  reason  the 
account  is  greater.  An  appeal  to  vanity  can  seldom  be 
withstood.  Of  course,  the  truth  is  that  the  particular  con- 
sumer i§  superior  to  his  neighbours  in  carelessness  and 
extravagance  ;  bat  the  Complaint  Man  has  no  such  words 
in  his  vocabulary,  and  he  gently  hints  that  although  the 
account  is  actually  based  on  the  consumption  recorded  tiy 
the  meter,  the  consumer's  own  generous  nature  and  unusual 
want  of  niggardliness  are  really  responsible. 

In  most  towns  there  is  a  well-to-do  man  who  shuts  up 
his  house  during  four  or  five  months  of  the  year,  and 
carelessly  leaves  a  radiator  burning  all  that  time.  Being 
well-to-do,  he  naturally  complains  when  the  bill  is  pre- 
sented :  but  with  such  a  steady  consumption  as  a  heater,  it 
is  fairly  easy  to  chcx-'k  the  amount  of  energy  used,  and  to 
convince  the  consumer  as  to  what  has  happened  in  his 
absence. 

Knowledge  of  the  social  habits  of  the  consumer  is  very 
useful  to  the  Complaint  Man.  A  complaint  of  heavy 
accounts  from  the  fashionable  quarter  was  met  with  the 
well-founded  argument  that  a  good  deal  of  entertainment 
had  taken  place.  This  was  countered  by  the  equally  well- 
founded  assertion  that  there  was  sickness  in  the  house  during 
the  whole  of  the  period,  and  no  entertaining  was  done. 
Uufortunately,  it  was  added  :  "  We  had  a  day  and  night 
imrsc  all  the  time,"  and  investigation  proved  that  Several 
lamps  had  been  in  use  all  night  long. 

In  rt  town  which  is  really  a  London  suburb  there  is  a 
short  street  where  the  houses  are  "  as  like  as  a  row  of  pins." 
even  unto  the  electric  lighting.  They  are  tenanted  by 
clerks  and  others  who  are  employed  in  the  City,  and  the 
residents  catch  the  same  train  in  the  morning,  and  return 
together  at  night.  Not  being  chiefs,  their  office  starting 
hours  are  not  later  than  !l  a.m.,  and  therefore  they  must 
leave  home  soon  after  7  o'clock.  Their  accounts  are  all 
very  similar,  and,  no  doubt,  form  a  topic  of  discussion  on 
the  train.  One  of  these  houses  suddenly  dro]iped  its  con- 
sumjition  considerably  during  two  successive  quarters,  and, 
consequently,  a  quiet  investigation  ensued.  It  was  found 
that  the  consumer,  a  clerk,  had  had  a  small  legacy  left 
him,  and  had  temporarily  given  up  work,  and  so  had  no 
need  to  get  up  early  and  burn  the  early  niDrning  current. 
The  following  ii\'inter  he  was  in  harness  again,  with  his 
consumption  the  same  as  his  neighbours'. 

An  instance  in  which  the  Complaint  Man  \vas  fairly 
puzzled  was  as  follows  : — A  consumer,  after  paying  his  bills 


without  demur  fur  some  years,  suddenly  complained  that 
his  accounts  seemed  much  higlier  than  his  friends'.  His 
complaint  seemed  reasonable,  and  his  meter  was  changed. 
The  old  one,  an  am|5ere-hour  meter,  w<is  tested  at  the 
central  station,  and  proved  correct,  and  the  consumer 
was  informed  to  that  effect.  He  accepted  the  ruling 
of  the  supply  authority,  and  the  old  meter  was  placed  in 
the  stores.  After  some  time  it  was  disco\ered  that  it  was 
really  calibrated  for  a  440-volt  circuit,  though  used  on  a 
220-volt  supply,  and,  consequently,  had  registered  double 
the  actual  consumption  during  some  years.  The  Claims 
Adjuster  wrestled  with  his  natural  honesty  for  some  time, 
but  by  dint  of  hard  struggling  he  managed  to  forget  the 
matter.  Later  on  he  heard  through  devious  channels  (and 
to  his  great  relief)  that  the  consumer  had  arri\ed  at  the 
conclusion  that  his  new  meter  was  under-regist€ring  con- 
siderably, and  for  that  reason  he  (the  consumer)  kept  very 
(juiet  on  the  subject  of  accounts.  The  name  of  the  town, 
by  the  way,  was  iwt  Commercial  Morality. 

.\  complaint  by  an  Alderman  of  unsteady  light  naturally 
receives  immediate  attention  when  the  supply  is  run  by  the 
Local  Authority.  In  this  i:ase  the  worthy  Alderman  was 
not  at  home  when  "  our  representative '"  called,  but  his 
wife  gave  all  the  desired  information.  He  had  been  using 
a  table  lamp  in  his  study  when  he  observed  the  flickering. 
Examination  showed  there  was  no  wall  socket  for  thig  lamp 
in  the  room  indicated,  and  the  news  was  volunteered  that 
current  was  taken  from  a  wall  socket  on  the  radiator  circuit ; 
a  socket  of  qiiite  different  size  and  design.  Two  bent  hair- 
[)ins  showed  how  the  connection  had  been  made,  and  the 
good  lady  averred  :  "  my  husband  gut  a  nasty  burn  on  his 
hand  when  he  first  used  them."  Bad  contact  on  the  part 
of  the  hair-pins  etplained  the  flickering.  In  tliis  district 
energy  for  heating  is  supplied  at  about  one-third  the  light- 
ing rate,  and  the"  good  Alderman  received  a  tactful  letter 
asking  him  not  to  repeat  his  felonious  operation,  :uid  he 
would  now  find  the  pressure  constant. 

When  the  final  notices  for  payment  are  sent  out,  certain 
gentlemen  will  awaken  to  the  fact  that  their  accounts  are 
much  in  excess  of  anything  they  ever  had  before,  and  they 
will  demand  investigation  and  reduction  before  paying. 
These  are  the  people  who  try  to  put  'off  the  evil  day  of 
payment,  and  nuist.  be  treated  with  the  firmness  'they 
deserve— payment  first  and  in\estigation  after.  There  may 
be  one  or  two  genuine  ones  amongst  these  tardy  payers,  but, 
as  a  rule,  the  consumer  with  a  grievance  gives  vent  to  it  as 
soon  as  he  gets  the  first  demand  note. 

Sometimes  complaints,  which  at  first  sight  appear  absurd, 
have  truth  in  them.  One  consumer — a  born  grumbler- 
declared  that  whenever  a  heavily-loaded  tramcar  passed  his 
house,  his  lights  went  down.  It  was  pointed  out  to  hirn 
that  the  cars  were  supplied  from  a  different  source  from  his 
lighting,  but  he  persisted  in  his  complaint.  To  appease 
him,  an  electrician  was  sent  to  investigate,  aud  reported  a 
loose  connection  in  a  switch  :  the  vibration  set  up  by  the 
tramcar  as  it  passed  caused  a  flickering. 

It  would  seem,  then,  that  there  is  no  hard-and-fast  rule 
for  dealing  with  grumblers,  yet  investigation,  consideration, 
and  tact  are  always  worth  while.  No  consumer  likes  to  be 
treated  merely  as  "a  number  in  a  ledger,  and  if  it  is  possible 
to  combine  the  sale  of  electricity  with  a  little  common 
humanity,  it  may  mean  a  good  deal  more  time  aivl  trouble, 
but  it  is.  nevertheless,  good  business. 


German  Penetration  in   Switzerland.— A«  cording  U)  a 

note  in  L'litdiistrif  i;irrfri,/ii,:  Herr  Walter  Rathenau.  head  of  the 
All^emeine  ElektricitiiU  Gesellschaft  and  organiser  of  the  mobil- 
isation of  Germany's  raw  materials,  has  paid  a  visit  to  Switzerland, 
with  GOO  employes,  with  the  object  of  creatinsr  a  trnst  of  the  whole 
of  that  couutrvs  electrical  resources  for  the  benefit  of  Germ.any.  He 
has  founded  two  companies,  styled  respectively  the  "Jlilitaria  ' 
and  "  Metallum,  "  the  former  to  i)romote  the  production  in  Switzer- 
land of  war  material  for  Germany,  and  both  to  ivnder  Switzerland 
dependent  on  Germany  for  electrical  euersry  by  means  of  the  lar-re 
electrical  installations  in  German  hands,  aud  by  the  imports  of 
German  coal.  The  Metallum  also  aims  at  appropriatintr  Swiss 
metal  resources,  by  the  a^'ency  of  some  118  inspectors.  24  consulting 
enRineers.  and  numbers  of  native  Swiss  agents  distributed  through- 
out various  cantons,  besides  recruiting  for  work  in  the  Fatherland 
at  least  .50.000  skilled  Swiss  workmen. 
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A    CURI0U5    CASE    OF    WEAR    BY    A 
LUBRICATING     R1NQ.« 


Bv  LEONARD  HARDIXG.  F.C.S. 


It  is  only  on  rai'e  occasions  that  engineers  have  been 
brought  into  touch  with  cases  where  steel  has  been  worn  by 
softer  metals.  In  cases  where  there  has  apparently  been 
wear  of  steel  by  a  softer  metal,  it  is  quite  possible  that 
further  investigation  would  have  shown  some  other  contri- 
buting cause. 

Mr.  Michael  Longridge's  report  for  1902  contains  an 
extract  on  this  subject,  and  cites  a  case  where  a  shaft  was 
worn  at  the  pulley  end  to  such  an  extent  that  finally  it 
sheared.  An  examination  of  the  lubricating  ring  thi-ew 
little  light  on  the  matter,  as  it  was  free  from  wear  and  had 
quite  a  normal  apjjearance. 

Another  case,  somewhat  similar  in  character,  came  before 
the  writer  for  investigation,  and  has  certain  interesting 
features  which  may  prove  instructive  to  the  reader.  It 
refers  to  the  grooving  by  a  brass  lubricating  ring  of  the 
mild  steel  shaft  of  a  20-h.p.,  4(i0-volt,  three-phase  m6tor. 
This  motor,  which  was  working  in  a  colliery,  was  noticed 
to  be  emitting  a  peculiar  noise,  and  it  was  accordingly  shut 
down  in  order  to  ascertain  the  cause.  On  examination  it 
was  found  that  one  of  the  two  rings  which  ran  parallel  in 
the  same  slot  was  lying  with  a  piece  broken  out  of  it  at  the 
bottom  of  the  well.  A  new  ring  was  therefore  put  in,  but 
as  the  noise  continued  the  motor  was  sent  away  to  the  works 
for  further  examination.  It  was  then  found  that  there 
was  a  groove  in  the  shaft  about  j^,;  in.  wide  and  deep,  which 
had  all  the  appearance  of  having  been  turned  in  a  lathe 
(see  fig.  1,  at  x).  No  other  wear  eould'be  observed  except  a 
slight  groove  at  the  other  end  of  the  shaft,  which  looked  as 
though  it  would  gradually  be  cut  deeper  in  a  similar  manner 


to  the  other.  The  portion  of  the  shaft  running  in  the 
bearings  showed  no  sign  of  wear,  neither  was  there  any 
evidence  of  lack  of  lubrication.  It  was  evident  on  the 
closest  inxestigation  and  inquiry  that  there  was  nothing 
wrong  with  the  mild  steel  sliaft,  and  it  appeared  at  firet 
superfluous  to  make  a  serious  examination  of  the  brass 
lubricating  ring.  Howexer,  it  seemed  that  it  must  be  the 
lubricating  ring  that  was  responsible  for  the  trouble,  and 
the  broken  ring  was  therefore  passed  on  to  the  wi-iter  for 
examination  and  analysis.  It  was  stated  by  the  makers 
that  the  ring  was  of  ordinary  brass,  containing  60  per  cent, 
of  copper  and  -10  per  cent,  of  zinc,  or  thereabouts.  Upon 
analysis  it  was  found  that  the  following  represented  the 
percentage  composition  : — 

Copper  

Lead      

Tin         ...         

Iron        


Zinc  (by  diflference) 


70f-7  per  cent. 
5-47    ., 
rJ4    ..       , 
126    ..       .. 

20-86   ..       .. 


100-00   ,.       .. 

A  casual  examination  of  the  broken  ring  w;is  sufficient  to 
detect  a  number  of  small  particles  of  a  shiny  metal.  These 
particles,  which  were  less  than  a  small  p'in  |head  on  the 
average,  could  be  picked  out  and  examined.  Thev  proved 
to  be  particles  of  steel,  and  were  present  at  everv  little  crest 
in  the  ring,  ;is  will  be  seen  from  fig.  2.  It  will  be  noticed 
on  reference  to  the  illustration  that  the  ring  has  been  worn 


in  a  jieculiar  manner,  as  though  it  had  received  a  rockiiiir 
motion.  The  reader  will  be  able  to  see  from  the  appear- 
ance of  the  ring  how  it  has  first  ridden  on  the  shaft  on  the 
embedded  steel  points  and  then  l>een  rocked  on  to  the  brass, 
thus  giving  it  an  undulated  appearance.  It  is  quite 
evident  that  the  particles  of  steel  became  embedded  in  the 
ring  during  moulding,  possibly  due  to  using  scrap  metal, 
or  mavbe  due  to  accidental  contamination.     Whatever  may 


Fig. 


Fig.  H. 


have  been  the  cause  of  the  impurity  being  present,  ic  is 
clear  that  great  care  is  needed  in  the  preparation  of  lubri- 
cating rings  to  prevent  the  introduction  of  anything  that 
might  act  as  a  cutting  point. 

Fig.  3  is  a  photomicrograph  of  200  diameters,  showing 
the  steel  particles  embedded  in  the  brass.  The  three  black 
patches  are  typical  examples  of  the  kind  of  particle  that 
was  found. 


PROBLEMS     OF     INDUSTRY. 


{Contimied  from  p(U)e  125.) 

How  far  is  it  practicable  to  introduce  all  the  reforms  that 
are  desirable  and  reasonable  ':  Organised  labour  will  surely 
not  fail  to  recognise  that  they  will  cost  much  money. 
"  Seeing  that  we  are  so  largely  dependent  on  our  foreign 
trade,  in  which  prices  are  regulated  by  international  com- 
petition, it  is  (juite  clear  that  we  shall  not  be  able  to  meet 
the  bill  unless  we  can  effect  drastic  economies  in  production, 
and  largely  increase  our  output."  Mr.  Hichens  gives  a  few 
telling  points  here  which  Labour  will,  we  trust,  carefully 
examine  in  that  spirit  of  co-operation  which  is  essential  if 
we  are  to  avoid  the  serious  errors  of  the  past.  Again  we 
( I  note  : — • 

If  all  strikes  can  be  prevented  and  regarded,  as  they  should  be.  as 
the  unhealthy  excrescence  of  a  semi-civilised  age,  the  addition  to 
our  national  wealth  will  be  very  great.  An  average  of  18  million 
working  days  per  annum  were  lost  owing  to  trade  disputes  in  the 
four  years  before  the  war.  to  which  must  be  added  the  indirect  losses 
involved  by  the  dislocation  of  industries  not  primarily  affected. 
But  an  even  greater  gain  will  be  made  if  the  policy  of  restricting 
output  is  abandoned.  The  loss  that  falls  upon  the  community 
owing  to  "  slow  timing  "  and  indifferent  workmanship  is  an  oft- 
told  tale,  and  I  will  not  dwell  on  it.  But  disastrous  though  the 
policy  is  to  the  workei-s  themselves,  as  well  as  to  the  rest  of  the 
community,  we  shall.  I  believe,  be  indulging  a  vain  hope  if  we 
think  it  wUl  be  abandoned  so  long  as  the  theory  holds  the  field  that 
Capital  is  entitled  to  the  residuum  of  profit  after  the  costs  of  pro- 
duction have  been  defrayed.  Unless  it  is  made  unmistakeably 
clear  that  industry  is  run  for  the  benefit  of  the  whole  community, 
and  not  for  the  enrichment  of  certain  classes,  restriction  of  output 
will  continue,  and  the  reforms  that  are  so  urgently  needed  will  be 
sadly  hampered.  Similar  in  kind — and  far  less  excusable — is  the 
loss  that  falls  upon  the  community  owing  to  the  existence  of 
able-bodied  drones,  rich  or  poor,  who  contribute  nothing  to  the 
common  stock,  but  live  in  idleness  upon  the  fruits  of  other  men's 
toil. 

A  third  important  factor  in  improved  production  is  the  substitu- 
tion of  up-to-date  machinery  for  old,  and  the  extension  of  labour- 
saving  devices.  Before  the  war.  it  often  happened  that  it  did  not 
pay  to  introduce  labour-saving  devices,  because,  apart  from  the 
difficulty  of  raising  fresh  capital,  the  interest  charges  came  to  more 
than  the  cost  of  cheap  manual  labour. 

Just    as   we    have    been    backward   in   substituting  mechanical 
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devices  for  unskilled  labour,  so  we.  have  boeu  .slow  to  replace 
antiquated  with  modern  machines.  In  both  cases  want  of  capital, 
cheap  labour,  and  the  opposition  of  the  workers  have  stood  in  the 
way. 

But  it  would  be  a  mistake  to  suppose  that  the  opposition  to  the 
reforms  involved  in  the  introduction  of  improved  mechanical 
devices  and  improved  organisation  comes  from  the  workers  alone. 
Vested  interests  play  an  even  more  powerful  part  in  thwarting 
prog:ress,  and  ingrained  habits  present  a  formidable  obstacle  to  far- 
reachiug  schemes  of  reform.  It  is  essential,  however,  that  all 
difficulties  should  be  overcome,  for  the  possible  economies  are 
enormous.  Let  me  give  a  few  examples  taken  at  rantlom.  One  of 
the  paramount  -necessities  of  this  country  is  cheap  trausport,  and 
attention  must  be  concentrated  on  reducingr  railway  rates.  Can 
anyone  doubt  that  by  standardising  our  locomotives  and  wagons  ; 
by  establishing  central  coal  depots  ;  by  concentrating  our  goods 
yards  ;  bv  substituting  electric  traction  for  locomotives  in  which 
only  15  per  cent,  of  the  original  energy  is  utilised  ;  by  eliminating 
wasteful  competition  ;  can  anyone  doubt  that,  by  a  far-sighted 
scheme  of  reform,  avast  field  of  economy  may  be  opened  up  in  the 
administration  of  our  railways  .' 

But  most  important  of  all  for  industry  is  the  supply  of  cheap 
coal  and  cheap  motive  power.  In  the  report  recently  published 
by  the  Coal  Conservation  Sub-Committee  of  the  Reconstruction 
Committee,  they  foreshadow  a  possible  national  saving  of  100 
million  pounds  sterling  per  annum. 

These  are  staggering  figures,  but  results  just  as  startling  might 
be  attained  if  attention  were  concentrated  on  mechanical  improve- 
ments in  other  trades. 

Mr.  Hichens  referred  to  the  waste  involved  in  unrestricted 
competition  : — 

Certain  forms  of  competition  are  healthy  and  cheapen  pro- 
duction, but  others  are  sadly  wasteful.  The  rivalry  in  economical 
production — so  long  as  wages,  hours,  and  general  conditions  of 
work  are  safeguarded — seems  to  me  healthy,  and  I  believe  that  it 
is  better  for  a  country  to  have  a  large  number  of  small  manu- 
facturers than  a  few  big  trusts  ;  this  also  accords  more  with  the 
genius  of  our  race,  whose  sturdy  independence  and  self-reliance 
has  built  up  an  Empire  containing  a  quarter  of  mankind.  Nor  do 
I  believe  that  the  economies  resulting  from  manufacture  on  a 
gigantic  scale  are  very  great.  It  is  necessary,  of  course,  that.au 
economic  unit  of  production  should  be  established  in  each  case, 
but  the  economic  unit  is  not  necessarily  large.  For  example,  many 
small  firms  have  proved  that  they  can  manufacture  shell  at  least 
as  cheaply  as  the  largest  organisations.  A  great  source  of  wasted 
energy  to-day  is  that  so  many  manufacturers  are  engaged  in  a  mis- 
cellaneous trade,  with  no  economic  standards.  A  dozen  firms  may 
each  be  manufacturing'  a  dozen  types  of  articles  at  a  loss,  whereas, 
if  each  concentrated  on  one  type,  the  loss  would  be  converted  into 
a  profit.  Moreover,  standardisation  of  types  has  been  sadly 
neglected,  and  quite  unnecessary  variations  have  been  allowed  to 
intrude  themselves,  mei-ely  because  it  is  nobody's  business  to  see 
that  they  are  reduced  to  a  minimum. 

But  big  selling  organisations  are  undoubtedly  more  economical 
than  small  ones.  What  is  wanted,  therefore,  I  suggest,  is  big  sell- 
ing combinations,  which  should  also  promote  research  work,  and  a 
variety  of  manufacturing  units.  The  money  that  is  wasted  every 
year  in  advertising,  in  travellers,  in  touting  for  orders  by  means 
which  are  often  degrading,  in  over-production,  runs  into  enormous 
figures.  But  the  remedy  of  syndicatuig  the  produce  of  each  in- 
dustry is  full  of  difficulty  ;  it  tends  to  stagnation,  to  the  exclusion 
of  new-comers,  and  to  inflation  of  prices  :  for  the  evil  of  rings  in 
the  past  has  been  that  they  have  thought  more  of  keeping  prices 
up  than  of  cutting  costs  down. 

We  have  given  these  lengthy  references  to  this  address 
because  we  believe  it  to  touch  upon  many  matters  that  are 
of  great  importance  in  connection  with  t^e  coming  recon- 
struction of  industry  on  a  basis  which  may  assure  a 
'•  material  prosperity  far  in  e.Kcess  of  what  has  gone  before, 
at  a  far  smaller  expenditure  of  effort."  That  fruit — 
material  prosperity — concludes  Mr.  Hichens,  is  not  intended 
for  the  e.\chisi\e  enjoyment  of  one  meml)er,  but  for  the 
whole  body  ;  therefore,  we  must  not  apply  any  tinkering 
Scheme  of  piecemeal  I'eform  in  the  hope  that  it  will  a\'ail 
to  cure  our  ills.  "  The  self-sacrifice  of  our  soldiers  and 
sailors  must  find  its  counterpart  in  our  industrial  life." 

The  James  Watt  Lecture  has  naturally  evoked  a  certain 
amount  of  criticism,  as  have  some  other  discourses  of  the 
same  lecturer  in  which  he  has  followed  practically  the  same 
line,  calling  for  a  moral  code  in  industry.  We  print  part 
of  a  letter  to  tlie  Times  from  a  "  Manufacturer."  The 
writer  says  that  Mr.  Hichens  suggests  that  the  solution  of 
the  industrial  problem  lies  beyond  all  economic  laws  and 
doctrines,  and  depends  on  our  moral  code,  and  after  re\-iew- 
ing  the  proposals  he  continues  : — 

Granted,  if  you  will,  that  these  proposals  will  attain  the  desired 
end — namely,  an  improved  civilised  existence  for  the  worker — how 
is  it  to  be  brought  about  "without  the  crutches  of  a  protective 
tariff  "  and  ''  beyond  all  economic  laws  "  .'  The  proposals  he  make.'? 
in  fact  not  only  involve  State  intervention,  but  the  establish- 
ment of  a  high  standard  of  wivges.  Now,  however  pleased  au  em- 
ployer may  be  to  agree  to  the  payment  of  high  wagts,  he  has  to 


sell  his  goods  on  the  world's  market  or  on  the  home  market  in  face 
of  the  competition  of  other  couutrii.'s.  The  Britii-h  manufacturer's 
article  has  to  bear  trade  union  ua'-'cs,  or  in  Mr.  Hichens's  scheme,  4 
prices  fixed  by  the  State  Joint  Industrial  Councils,  and  contribute 
to  a  widel.v  extended  untnijjloj'iiu'nt  in.surance  benefit,  and  his  men 
are  to  work  eight  hours  or  less  jier  day.  The  foreign  article. may 
come  from  a  country  where  there  is  no  trade  union,  or  if  there  is 
one,  where  the  standard  of  wages  is  not  nearly  so  high  and  where 
the  State  has  not  interfered  in  the  beneficent  way  Mr.  Hichens 
suggests.  To  be  able  to  meet  this  foreign  competition  we  are  to 
have  drastic  economies  in  production  and  increase  of  production. 
No  strikes,  no  indifferent  workmanship,  up-to-date  machinery,  cheap 
transport,  itc.  But  all  this  is  open  to  the  foreigner  to  adopt  with- 
out the  additional  highly  protected  labour  and  State  exactions.  It 
seems  to  me  if  labour  is  to  be  protected  it  should  be  done  by  an 
International  Trades  Union.  Failing  this,  then  the  aiticle  pro- 
duced by  unprotected  labour  will  knock  out  the  protected  article. 
An  increasingly  protected  labour  and  free  imports  cannot  surely 
meet  the  case,  and  in  fact  the  one  is  a  contradiction  of  the  other. 
By  all  me.ans  let  the  light  in  on  all  dark  places,  as  Mr.  Hichens 
suggests,  but  is  his  scheme  practical,  and  will  it  bring  about  the 
desired  result  with  which  one  must  sympathise  ' 

Prof.  Kirkaldy  has  been  addressing  the  Birmingham 
Business  Club  on  the  subject,  "  The  Industrial  Position 
After  the  War."  As  reported  in  the  BirmingJwm  Daihj 
Post,  Prof.  Kirkaldy  said —  , 

When  war  broke  out,  the  industrial  position  was  that  we  were 
working  in  a  vicious  circle.  He  deprecated  class  war,  and  urged 
that  employers  and  workmen  should  work  together.  Instead  of 
looking  at  the  wages  book  the  employer  should  look  at  labour  cost.  ■ 
It  did  not  matter  if  a  man  took  home  X.h  or  .■€  10  a  week  so  long  as 
the  laboiir  cost  was  low  ;  most  employers  knew  that  low-paid 
labour  was  expensive  labour — it  was  the  best-paid  labour  that  led 
to  the  least  labour  cost.  When  war  broke  out  there  waJ  an 
industrial  force  of  men  and  women  in  this  country  of  over  eight 
millions.  Women  came  in  to  help  to  the  extent  of  half  a  million, 
and  the  three  factors  which  had  produced  the  miracle  of  the 
increased  supplies  were,  first,  the  patriotism  of  the  men  and  women 
who  had  come  forward  ;  secondly,  the  scrapping  of  old  methods 
and  machinery,  and  the  installation  of  the  latest  methods  and 
newest  types  of  machinery ;  and,  thirdly,  the  Trade  Unions 
allowing  Iot  the  period  of  the  war  the  machinery  to  be  worked  to 
its  utmost  capacity,  members  and  non-members  to  work  for  all 
they  were  worth,  and  the  cessation  of  a  policy  of  a  restriction  of 
output.  When  peace  came  thei^  would  be  big  competition  in  the 
world  markets.  It  would  come  not  only  from  our  present  enemies, 
but  naturally  and  necessarily  from  other  nations.  Business  men 
must  be  prepared  to  face  the  future,  gauge  it,  and  take  measures 
to  meet  it.  He  was  optimistic  enough  to  think  that  if  all  classes 
acted  together  there  would  be  no  need  of  facing  smaller  wages  and 
less  money  among  the  commimity.  When  war  ended  our  industrial 
equipment  would  be  vastly  improved  compared  with  pre-war  days. 
Owing  to  the  devastation  in  France,  Belgium,  and  Poland,  the 
only  European  countries  that  would  be  in  a  position  seriously  to 
compete  in  the  world  markets  would  be  England  and  Germany. 
The  first  attempt  of  whatever  Government  was  in  power  in 
Germai.y  would  be  to  reconstitute  the  commerce  and  industry  of 
the  country.  The  Government  would  give  every  facility  to  import 
and  export  business,  give  bounties,  flood  the  world  with  commercial 
travellers,  tell  the  people  that  if  they  did  not  work  for  low  wages 
they  would  have  to  starve,  and  tell  the  employers  that  if  they  would 
onlyWork  for  a  bare  margin  of  profit  they  would  be  prosperous 
again  in  a  few  years.  Were  we  going  to  indulge  in  class  warfare 
and  say  there  was  to  be  a  six-hour  day  and  £ 'i  a  week,  and  were 
the  employers  going  to  stick  to  their  luxuries  and  carry  on  the 
policy  adopted  before  the  war  in  respect  to  labour .'  He  did  not 
believe  it.  After  the  awakening  of  the  last  three-and-a-half  years 
he  could  not  believe  there  would  be  any  going  back.  The  demand 
for  manufactures  would  be  greater  than  anyone  had  any  concep- 
tion of.  There  were  three  thousand  million  people  in  the  world 
whose  needs  had  been  held  up  for  three-and-a-half  years,  and  those 
needs  must  be  satisfied  sooner  or  later.  It  would  be  a  long  job. 
and  there  would  be  need  for  every  man  and  woman  able  to  work. 
It  was  said  by  some  people  there  would  be  too  much  labour  when 
the  men  returned  from  the  war.  Why,  for  a  long  time  there  would 
not  be  half  enough  to  meet  the  policy  of  reconstruction  and 
reaccumulation  that  had  to  be  accomplished.  To  ensure  success 
and  good  feeling  between  employers  and  employed  there  must  be 
■working  agreements.  Neither  the  organisations  of  the  employers 
nor  those  of  the  men  were  perfect.  They  required  developing  and 
improving,  especially  the  organisations  of  the  employers.  Provided 
there  were  unrestricted  output  and  employers  dal  not  seek  in  a 
selfish  way  to  outbid  each  other,  there  might  be  a  new  era  of 
greater  prosperity  tlian  had  been  known  before,  with  higher  wages 
better  conditions  of  working,  belter  profits,  and  a  better  retui-n  on 

<'^P^'''^-  (To  be  continued.) 


Electrical    Standards    in     Australia.— Committees    in 

New  South  ^\■;^les  aud  Victoria  have  been  nominated  by  the 
Commonwealth  Bureau  of  Scienoo  and  Industry  and  the  Electrical 
Associ.atiou  of  .\ustralia  conjointly,  for  thopurpose  of  investigating 
the  sul>ject  of  .staudardisation  of  electrical  machinery,  appliances, 
and  accessories. — Commonwealth  L'ngineer. 
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iCuncluded  fMn  page  lao.") 
The  Fillet  Equipment.— Whilst  German  engineers  have 
sought  deliberately  for  heavy  construction  to  give  the  desired 
stabiUty  in  haulage  and  anchor  gear,  the  French  engineer, 
M.  Fillet,  has  adopted  exactly  the  opposite  policy.  The  Fillet 
tackle  is  very  light,  and  it  secures  sufficient  stabihty  by  the 
rational  method  of  pushing  a  special  "  spade  "  into  the  ground 
so  as  to  offer  more  ground  resistance  to  displacement  of  the 
haulage  truck  than  has  to  be  overcome  at  the  plough.  The 
complete  truck    (fig.   6)   weighs  less  than  4  tons  if   provided 


Fig.  6.— Fillet  H.u'lage  Car  with  Anxhor  Spade. 

with  a  4.5-H.P.  motor,  and  less  than  6  tons  if  fitted  with 
a  60-80-H.p.  motor.  The  4-ton  model  yields  as  high  a  trac- 
tive effort  (8.800  lb.)  as  the  Siemens  gear  which  weighs  more 
than  three  tunes  as  much.  The  driving  motor  is  geared  to 
the  windlass  and  also  serves  to  propel  the  truck  either  by 
chain  drive  on  to  the  rear  wheels  (fig.  6)  or  by  hauling  on  a 
small  cable  anchored  about  200  yd.  ahead. 

\n  "  anchor  spade,"  consisting  of  a  steel  plate  16  or  lo  tt. 
in' length  and  about  10  in.  deep,  is  carried  by  four  posts 
running  in  shdes..  Bv  means  of  two  handwheels  the  plate 
is  driven  down  into  the  soD ;  thereafter  it  cuts  its  own  way 
through  the  soil  as  the  tmck  advances,  a  coulter  being  pro- 
vided in  front  of  the  plate.  The  anchorage  thus  secured  is 
so  effective  that  a  tractive  effort  of  57,200  lb.  can  be  exerted 
by  a  haulage  truck  which  weighs  only  8,800.  lb.  complete  wath 
chassis,  motor  and  control  gear.  ■.    j-     , 

Sometimes  it  is  possible  to  dispense  with  the  longitudmal 
spade-anchor  by  fitting  radial  plates  and  checks  to  the  wheels 
of  the  carriage.  Such  plates  must  be  removed  before  the 
car  can  be  used  on  an  ordinary  road,  hence  it  is  preferable 
to  use  plain  wheel  rims  and  an  independent  spade-anchor. 

me  Jeumont  Equipment.— This  was  not  designed  for 
general  sale,  but  for  supply  to  a  subsidiary  company,  the 
Soc.  Generale  Agricole.  Owing  to  the  war,  there  has  not 
yet  been  opportunitv  to  make  prolonged  tests,  but  there  is 
good  reason  to  believe  that  the  Jeumont  tackle  will  maintain 
the  reputation  of  its  constructors.  All  that  can  be  said  at 
present  is  that  it  is  a  heavy  model  (in  the  same  category  as 
the  Siemens  equipment)  w'eighing  13  tons  and  exerting  8,800 
111.  tractive  effort.  It  is  provided  with  an  80-H.P.  motor.  ■ 
Choice  of  Equipment.— The  inherent  advantages  of  a  light 
equipment  (such  as  the  Fillet  tackle)  in  point  of  cheapness 
and  convenience  are  obvious.  The  only  question  is  whether 
anchoring  can  replace  dead  weight  in  securing  sufficient  re- 
sistance to  the  pull  which  one  wishes  to  exert  in  the  plough- 
cable.  Siemens  and  Jeumont  depend  on  dead  weight.  Fillet 
argues  that  as  it  is  earth  resistance  which  has  to  be  overcome 
(at  the  plough),  it  is  a  simple  matter  to  provide  greater  earth 
resistance  for  anchoring  purposes  at  the  haulage  truck.  If 
the  soil  be  loose  and  yielding  the  decreased  hold  of  the  spade- 
anchor  is  counterbalanced  by  the  lower  resistance  to  be  over- 
come at  the  plough.  If  the  buried  surface  of  the  spade-anchor 
at  right  angles  to  the  pull  of  the  cable  be  equal  to  the  sec- 
tional area  of  the  furrows  ploughed,  we  have  the  whole  weight 
of  the  haulage  truck  as  margin  of  safety  in  the  anchorage. 

When  ploughing  13  in.  deep  with  a  3-share  plough  covering 
a  breadth  of  3  ft.,  the  sectional  area  ploughed  is  3x13/12=3.2.5 
sq.  ft.  A  13-ft.  anchor-spade  driven  in  to  its  full  depth  of 
10  in.  gives  an  anchorage  of  13x10/12  =  10.8  sq.  ft.,  i.e.,  the 
anchor  alone  offers  more  than  three  times  the  earth  resistance 
of- the  section  ploughed,  quite  apart  from  the  dead  weight  of 
the  tackle.  This  margin  should  be  ample  to  provide  for  the 
traction  of  the  plough  frame  and  cable.  There  certainly  seems 
to  be  no  diificulty  in  securing  sufficient  stability  in  an 
anchored  fight-weight  equipment,  and  in  that  case  the  fate 
of  heavy-weiaht  eqiupraent  is  sealed,  for  there  is  nothing  to 
compensate  for  its  cost  and  inconvenience. 

Distribytion  Problem.<!. — Probably  the  principal  reason  why 
electrical  equipment  has  not  been  used  more  extensively  for 
ploughing  (and  other  field  oi)erations)  lies  ini  the  difficulty  of 


caiTying  electrical  energy  safely  and  economically  to  the 
motor.  The  broad  problem  of  providing  overland  transmission 
lines  through  agncultural  districts  is  sufficiently  important, 
but  need  not  be  discussed  at  present.  Given  such  mam  trans- 
mission lines,  there  is  no  technical  difficulty  in  providing  a 
network  of  aerial  distribution  lines,  working  at  high  pressure, 
but  probably  considerably  lower  than  the  main  transmission 
pressure,  say  at  2,500  or"  3,UU0  volts  compared  with  10,000  or 
15,0<J0.on  the  main  line.  The  real  problem  lies  in  connecting 
the  ploughing  motor  to  the  local  distributing  line.  A  motor 
of  50,  60,  or  even  SO  H.i'.  cannot  be  supplied  economically  at 
lower  than  500  or  000  volts,  even  over  short  distances.  Such 
a  working  pressure  is  unobjectionable  (it  is  no  higher  than  is 
commonly  used  for  traiucars),  but  it  cannot  be  used  economi- 
cally for^any  considerable  distance.  .\  high-tension  distribu- 
tion line  must  be  run  across  or  alongside  the  fields,  and  pro- 
vision must  be  made  lor  connecting  to  this  through  a  porta bl'' 
step-down  transformer.  Connection  to  the  high-tension  line 
must  be  effective,  and  one  must  be  able  to  make  it  salely 
and  quickly  at  any  one  of  a  number  of  tapping  points  which 
are  reasonably  close  together.  Reduced  to  its  simplest  terms 
and  smallest  dituensions,  the  problem  is  to  make  "  fljdng  con- 
tact "  with  a  high-tension  line  without  risking  electrocution 
of  unskilled  workmen.  The  high-tension  tapping  leads  must 
be  taken  into  the  transformer  cabin,  again  without  risk  of 
short-circuiting   or  of   shock   to  worki)eople. 

The  Siemens  system  is  to  use  three  insulated'  tapping  wires 
provided  with  ring  terminals  which  are  dropped,  by  means 
of  an  insulating  rod.  on  to  hooks  mounted  on  insulators  about 
13  ft.  above  ground  and  connected  to  the  liiie  v,-ires  higher 
up  on  the  same  pole.  The  transformer  car  is  placed  so  far 
from  the  pole  that  the  tapping  leads  are  reasonably  taut  and 
cannot  touch  each  other.  It  is  not  an  expensive  matter  to 
provide  tapping  hooks  and  insulators  on  every  pole  or  on 
alternate  poles,  but  the  rings  cannot  make  very  good  contact, 
and  the  system  as  a  whole  is  crude  and  none  too  safe. 

Delamarre  recommends  that  the  tapping  connection  should  be 
completed  through  an  aerial  horn-gap  interrupter  so  arranged 
that  the  leads  can  be  neither  connected  nor  disconnected  un- 
less the  isolating  switch  is  oijen.  The  additional  cost  would 
be  more  than  counterbalanced  by  the  enhanced  safety  of 
working  and  the  actual  amount  of  the  extra  cost  would  not 
be  serious  since  the  haulage  may  be  800  yd.  or  so  on 
either  side  of  the  transfoiTuer  car.  so  that  only  a  few  jwles 
need  be  fitted  with  tapping  terminals  and  switches. 

The  transformer  car  itself  offers  no  particular  difficulties, 
and  Siemens  has  evolved  a  very  satisfactory  construction.  The 
car  is  divided  by  a  vertical  cross  partition,  and  a  door  is  pro- 
vided at  each  end.  The  high-tension  section  contains  the 
transformer  and  circuit-breakers,  whilst  the  low-tension  sec-- 
tion  contains  cartridge  fuses,  a  suspended  meter,  a  measuring 
transformer,  low-tension  terminals  for  the  trailing  cable,  and 
possibly  a  drum  for  the  latter.  The  complete  car  weighs  3  to 
3i  tons,  and  is  well  sprung.  It  is  arranged  for  hor.<«  traction, 
but  has  no  driver's  seat,  hence  there  is  no  temptation  to  pro- 
ceed at  more  than  a  walking  pace. 

The  traihng  cable  mav  have  three  25  sq.  mm.  cores 
and    be    in   lengths    of    about  300    yd.,    joined    together    by 
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Fillet  Cable  Caiuuer. 


male  and  female  connectors,  but  its  life  is  greatly  pi\ 
longed  if  it  be  carried  clear  of  the  ground.  Abrasion  is  then 
reduced,  and  there  is  little  risk  of  running  over  the  cable 
with  the  vehicles.  Fillet  uses  two  types  of  support;  one 
consists  of  an  iron  tube  with  a  hehcoidal  thread  to  screw 
into  the  ground,  and  a  horizontal  cross-aim  with  three  insula- 
tors for  the  cables  (fig.  7);  the  other  consists  of  two  iron 
tubes  fitted  together  to  form  an  X.  and  carrying  between  its 
upper  limbs  a  horizontal  bar  for  the  cables  to  rest  upon. 
The  T-carrier  is  useful  in  hght  soils,  but  the  X-carner  gener- 
allv  permits  of  speedier  erection.  It  is  claimed  that  the 
cable  can  be  placed  on  X-supports  at  the  rate  of  J  mile  in 
2J  to  3i  hours,   which  rate,  we  should  think,  could  be  ex- 
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ceeded.  While  the  best  method  of  carrying  the  flexible  cable 
between  transformer  car  and  haulage  motor  is  an  important 
detail,  it  is  not  one  which  affects  the  major  problems  of 
electric  ploughing.  .       ,       ,  .  ,       „      ,  -j 

Cost  of  Ploughing .—I^ilectnc  ploughmg  can  hardly  be  saitt 
to  offer  such  definite  advantages  over  other  systems  as  the 
electric  motor  offers  in  comparison  with  other  driving  sys- 
tems in  general  industrial  service.  In  the  present  connection 
the  ultimate  criterion  is  the  cost  of  ploughing.  If  electric 
ploughing  shows  a  substantial  saving,  the,  system  will  sooner 
or  later  come  into  general  use,  and  in  the  meantime  its 
advocates  have  the  best  of  all  arguments  in  favour  of  its 
adoption.  Without  that  argument  it  would  be  almost  hope- 
less to  assail  the  conservatism  of  farmers,  but,  fortunately, 
a  good  economic  case  ctui  be  made  out  for  electric  ploughing 
under  reasonable  conditions  of  co-operative  service. 

The  cost  of  ploughing  with  horses  or  oxen  varies  from  '24s., 
to  40s.  per  acre,  generally  approaching  the  higher  figure. 
The  mechanical  systems  which  we  may  comijai-e  are  steam 
ploughing  (with  a  pan-  of  haulages),  petrol  tractor  ploughing, 
and  electric  ploughing.  In  each  case  prices  wuh  be  reckoned 
on  a  pre-war  basis,' and  on  the  assumption  that  the  plough- 
ing equipment  is  utilised  for  10  hom-s  per  diem  during  all 
the  season  when  ploughing  is  practicable.  If  this  condition 
be  not  fulfilled— and  it  cannot  be  unless  small  farmers  agree 
to  co-operate— the  fixed  costs  per  acre  become  prohibitive. 

Steam  Plougliing.— Two  portable  engines,  each  driving  a 
haulage  gear,  are  used  in  this  system.  Each  machine  weighs 
1'2  to  '20  tons,  and  develops  73  to  125  h.p.  The  coal  consump- 
tion varies  from  6^  to  li  lb.  per  h.p. -hour,  and  it  is  an  open 
question  whether  its  reduction  by  superheating  justifies  the 
additional  complication  involved.  The  specific  coal  consump- 
tion is  increased  materially  by  the  fact  that  only  one  machine 
is  working  at  any  moment,  whilst  the  fuel  consmuption  of 
the  other  is  practically  as  great  as  though  it  were  working 
as  well.  Under  favourable  conditions,  one  can  reckon  upon 
a  fuel  consumption  of  44.5  to  490  lb.  per  acre  when  ploughing 
10  acres  a  day  to  a  depth  of  12-14  in.;  the  consumption  falls 
to  about  270  lb.  per  acre  for  '20  acres  a  day  ploughed  7  or 
8  in.  deep.  Four  men  and  a  mechanic  are  iiieeded  to  operate 
the  equipment  and  keep  it  in  order,  and  labour  has  to  be 
provided  for  carting  li  to  Ij  tons  of  coal  and  650  gallons  of 
water  per  lO-hour  day.  The  first  cost  of  the  equipment  is 
between  i3,000  and  £4,000,  on  which  one  must  allow  5  per 
cent,  interest,  and  10  per  cent,  for  depreciation,  maintenance, 
repairs.  &e.,   (including  the  haulage  rope). 

On  this  basis,  the  cosi  per  acre  for  ploughing  1,240  acres 
per  annum  (10  acres  per  day)  to  a  depth  of  13  or  14  in.  is 
as  follows: — Fixed  charges  9s.  7(1..  coal  (at  32s.  per  ton) 
6s.  5d.,  transport  of  coal  and  water  t<.)  field  '2s.  5d.,  oil,  grease, 
&c..  Is.,  wages  3s.  id.;  total  2'2s.  9d.  This  agrees  well  with 
the  cost  price  to  the  Soc.  de  Labourage  a  Vapour  du  Soisson- 
uais  of  18s.  per  acre,  on  the  basis  of  1,730  acres  per  annum, 
and  leaving  coal  and  water  transport  to  the  farmer. 

Tractor  Ploughing. — M.  A.  de  Poncins  (president  of  the 
Syndicate  de  Culture  Mechanique  de  I'Union  du  Sud  Est) 
ha.'i  made  practical  tests  on  his  farms  with  a  petrol  tractor 
and  a  special  three-share  plough,  cutting  3  ft.  wide  and  7 
or  8  in.  deep  in  heavy  soil.  The  area  ploughed  was  5  acres 
per  day,  which  seems  a  poor  performance,  but  corresponds 
to  working  at  3  m.p.h.  for  10  hours  per  day,  and  losing  about 
30  per  cent,  of  the  time  in  turning  at  each  end  of  the  furrow. 
(Turning  represents  a  very  serious  item  when  ploughing 
short  furrows  by  tractor.) 

.\llowing  for  a  tractive  effort  of  1,230  lb.  per  sq.  ft.  in  heavy 
soil,  the  power  required  is,  theoretically,  14J  h.p.,  or  to  allow 
for  losses  in  tran.smission,  &c.,  say.  '20  h.p.  The  correspond- 
ing fuel  consumption  would  be  about  4J  gallons  of  petrol 
per  acre. 

This  equipment  costs  about  £475,  which  amount  may  be 
wiitteu  off  in  four  years;  allowing  £35  per  annum  for  re- 
pairs, and  assuming  that  petrol  costs  Is.  9d.  a  gallon,  and 
that  6'20  acres  a  year  represents  the  maximum  performance 
of  such  a  plough  (10  hours  a  day  for  five  months),  the  costs 
per  acre  are: — Depieciation  3s.  lOd.,  repairs  Is.  2d.",  wages 
Is.  7d.,  interest,  insurance,  general  expenses,  &c.,  2s.  4d., 
pcti'ol  8s.,  oil,  grease,  &c..  Is.;  total,  18s.  per  acre. 

Electric  Ploughing.  —  An  electrically-driven  haulage  is 
capable  of  doing  as  much  work  as  a  steam-driven  set,  viz., 
1,'240  acres  per  annum  (10  acres  per  day),  ploughed  12-14  in. 
deep;  or  2,470  acres  per  annum  (20  acres  per  day),  ploughed 
7-8  in.  deep.  The  consumption  of  electrical  energy  is  28  to 
•SO  units  per  acre  in  the  former  case,  and  20  to  22^  units  per 
acre  for  the  shallower  ploughing.  The  cost  of  the  equipment 
(on  a  pre-war  basis)  is  about  £4,000  for  a  730-8.50-acre  farm. 
Including ,  the  necessary  fixed  high-tension  hnes,  the  cost 
amounts  to  £6,200  for  a  1,240-acre  fann,  and  £7.000  for  a 
'2,470-acre  farm.  Five  per  cent,  each  may  be  allowed  for 
interest,  depreciation,  and  maintenance.  A  man  is  required 
at  each  haulage  gear,  and  one  should  be  an  electrician;  in 
addition,  there  mu.st  be  a  man  at  the  plough  and  a  boy  as 
helper,  bringins;  the  total  wage  bill  up  to  £1  a  day. 

On  this  basis  the  charge  for  interest,  depreciation,  and 
maintenance  conies  to  12s,  per  acre,  and  for  wages  '2s.  per 
!>"if,  i.e..  14s.  total  for  the,se  items  when  plouahing  12-14  in. 
deer),  and  9.s.  6d.  per  acre  when  ploughing  7-8  in.  deep.  In 
order  to  arrive  at  the  complete  cost  per  acre  we  must  add 
the  cost  of,  say,  30  kw. -hours  per  acre  for  deen  ploughing, 
and  '22i  KW- .-hours  f-ii-  nrdinarv  nlourhincr.  With  the  energy 
at   Id.  a  unit  th  •  t  .1,  1  (•t.^t   uf  vWUw  limdage   ploughins  i? 


16s.  6d.  an  acre,  r2  to  14  in.  deep,  and  lis.  4d.  an  acre,  7  to 
8  in.  deep.  . 

Conclusions.— The  above  results  are  summarised  in  Table  T, 
from  which  it  will  be  seen  that  electric  ploughing  has  a 
good  margin  of  economy  over  the  competing  systems.  In 
preparing  the  present  estimates  it  is  assumed  that  the 
equipment  is  utilised  fully  during  the  ploughing  season,  and 
that  all  fixed  charges  are  allocated  to  the  ploughing  service 
rendered.  Fixed  charges  represent  a  large  proportion  of  the 
total  cost  of  machine  ploughing,  particularly  in  the  case  of 
electrical  operation,  and  it  follows  from  this  :^(o)  That  it  is 
very  important  to  make  full  use  of  the  equipment  during 
the  ploughing  season,  using  it  on  several  adjacent  farms  if 
necessary  to  make  up  a  total  acreage  of,  say,  1,'230  acres  for 
deep  ploughing,  or  '2,5(10  acres  for  ordinary  ploughing;  (h) 
that  if  the  haulage  be  used  for  other  cultural  purposes  leg., 
harrowing,  rolling,  scarifying)*  as  it  certainly  would  be  in 
practice,  the  whole  of  the  fixed  charges  do  not  fall  on  tlic 
ploughing,  so  that  the  actual  cost  of  the  latter  is  reduced,  and 
to  a  greater  extent  the  higher  the  proportion  of  capital  to 
other  charges. 

Table  I.— Cost  of  Ploughing   by  Various  SiSTE.vts. 


Deep 

Ordinary 

ploughing 

ploughing 

System. 

(12  to  U  in.) 

a  to  8  in.) 

per  acre. 

per  acre. 

s.      d. 

.s.      rt. 

Steam  haulage        

22     9 

12    10 

Petrol  tractor         

— 

18      0 

Electric  haulage,  with  energy  at  :- 

- 

Id.  per  unit 

15  lOi 

10    11 

Id 

IG     6 

11    a. 

lid.      , 

17     9 

12      t 

2d.        .,          

19     0 

i:^    i 

Note.— It  is  assumed  that  the  ploughing  tackle  is  used  10  hours  a  day 
during  the  whole  ploughing  season.  This  corresponds  to  1,240  acres  per 
annum  for  deep  ploughing  by  haulage,  or  2,470  acres  per  annum  for  ordinary 
ploughing,  and  to  62j  acres  per  annum  for  tractor  ploughing  7  cr  8  in.  deep. 

Tractor  ploughing  is  the  most  costly  of  the  three  systems 
considered,  but  there  are  several  reasons  why  it  is  a  dangerous 
competitor  to  electric  ploughing  :  —  (l)  Tractors  may  be  used 
anywhere,  and  at  practically  the  same  cost  for  fuel,  in 
leiiiote  districts  as  in  the  neighbourhood  of  large  towns;  (2) 
the  first  cost  of  tractor  ploughs  is  relatively  very  low ;  all 
difficulties,  inconveniences, .  and  risks  associated  with  the 
erection  and  utilisation  of  high-tension  transmission  lines  are 
avoided;  (3)  tractors  are  very  useful  to  farmers  for  general 
haulage  purposes;  (4)  the  maximum  ploughing  capacity  of  a 
tractor  is  about  600  acres  per  annum,  whereas  an  electric 
(or  steam)  haulage  plough  can  deal  with  more  than  four 
times  this  acreage  under  similar  conditions,  and  must  be 
used  either  co-operatively  or  on  a  very  large  farm  in  order 
to  show  a  low  cost  per  acre. 

Tractors  pander  to  the  egoism  of  farmers.  Electric  plough- 
ing is  the  cheapest  system,  but  must  be  applied  to  a  large 
acreage,  and  therefore  necessitates  co-operation  between 
small  farmers.  Deep  ploughing  is  not  advisable  where  imme- 
diate returns  are  desired  from  land  which  has  a  sour,  un- 
worked  subsoil,  but  in  well-cultivated  districts  from  '20  to  35 
per  cent,  heavier  crops  are  obtainable  by  deep  ploughing,  and 
the  latter  can  be  effected  electrically  at  about  30  per  cent, 
less  cost  than  by  the  steam  haulage  system. 

The  onus  of  conducting  propaganda  in  favour  of  electric 
ploughing  lies  upon  the  central  stations.  The  general  trend  of 
development  in  electricity  supply  is  towards  overland  tranii- 
mi.-^siou  and  interconnection  of  existing  supply  networks. 
This  will  provide  main  arteries  which  are  desirable  from 
general  considerations  of  economy  in  generation  and  distribu- 
tion, and  which  will  form  the  ground  work  of  an  ever- 
extending  network  for  rural  electricity  supply.  The  farmer 
who  contemplates  "electrification"  will  *vish  to  apply  eloc- 
triqal  energy  to  all  his  power  requirenients,  high  amongst 
which  rank  ploughing  and  other  operations  of  tillage.  The 
central-station  engineer  w-ill  bo  equally  anxious  that  such 
iniixirtant  loads  be  added  to  his  overland  mains. 

There  is  no  difficulty  in  making  suitable  electrical  equip- 
ment for  every  agricultural  purpose,  and  manufacturers  will 
necessarily  meet  the  demand  directly  it  arises.  The  main 
i.ssue  is  between  farmer  and  central  station,  and  it  is  up  to 
the  central-station  engineer  to  prove  to  the  farmer  that  the 
considerable  first  cost  of  electric  ploughing  equipment  is  well 
invested.  A  private  generating  plant  on  the  farm  itself  is 
economically  hopeless  save  in  quite  special  cases.  The  farmer 
must  depend  on  overland  supply  from  a  large  central  station, 
and  it  is  no  less  than  the  duty  of  every  central  station — in 
its  own  interests,  in  the  interests  of  agriculture,  and  in  the 
interests  of  fuel  economy — to  provide  rural  distribution  lines, 
to  bring  home  to  the  fanner  the  economic  possibilities  of 
electricity  in  agriculture,  and  to  assist  financinlly  m-  otlicr- 
wii»  in  the  organisation  of  such  co-operative  .schemes  as  are 
e.s,sential  to  complete  realisation  of  these  possibilities. 

The  Omnium  Francais  d'Electricite  has  established  a 
scheme  for  co-ojwrative  electric  ploughirfg  in  the  Meaux  dis- 
trict. Which  will  be  the  first  Britisli  .station  to  follow  suit? 
The  successful  central  station  of  the  future  will  not  be  the 
one  which  confines  itself  to  selling  whatever  energy  is  de- 
manded at  .so  much  a  unit,  but  that  concern  which  sends  its 
emissaries  to  investitrate  the  consumer's  problems,  aid  applies 
its  whole  powers  and  resources  (on  a  s*iiinc\  busin 
oyercoiriing  his  ditficultieg, 
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CORRESPONDENCE. 

Letters  rereired  hy  vs  after  5  P.M.  OS  Tdesdat  cannot  appear  until 
t/te  followini/'u'eek.  Correspondents  x/ioitid  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


The  I2i  per  Cent.  Award  and  Clerical  Staffs. 

May  I  throusli  .vour  esteemed  columns  draw  attention  to  an 
injustice  to  which  a  larjre  number  of  your  reg-ular  readers — namely, 
the  clerical  sections  of  the  technical  staffs  of  the  sreneratinV 
stations  throug-hout  the  kingdom— are  unintentionally  liable  to  be 
subjected  at  the  present  time  throug:h  interpretation,  or,  rather, 
restricted  interpretation,  of  the  word  'technical"  as  employed  in 
the  aiward. 

I  think  I  am  expressing  the  convictions  not  only  of  the  whole  of 
the  clerical  staffs  concerned,  but  also  of  a  large  number  of  the 
chief  engineers  themselves,  when  I  submit  that  Sir  George  Askwith 
intended  this  word  to  be  interpreted  in  its  broad  sense,  and  thereby 
to  include  not  only  the  engineering  but  the  clerical  branches  of  the 
technical  organisation  of  the  undertakings  referred  to.  as  it  is 
needless  to  point  out  that  the  latter  branch  is  an  integral  portion 
of  such  organisation. 

There  is.  however,  from  our  point  of  view,  a  danger  of  diversity 
of  interpretation  as  between  one  undertaking  and  another,  by 
reason  of  the  obscurity  enveloping  the  words  "technical  staff" 
given  in  Sir  George  Askwith's  award,  and  consequently  injustice 
is  likely  to  be  inflicted  upon  a  large  number  of  clerical  staffs  through 
possible  misunderstanding  of  its  broad  application  (.in  many  cases 
it  may  be  through  no  lack  of  appreciation  of  the  staffs  by  the 
engineer  and  manager,  but  through  an  unintentionally  mistaken 
distinction  between  the  functions  and  relative  importance  to  the 
undertaking  of  the  engineering  and  the  clerical  sides,  to  the  pre- 
judice of  the  latter),  the  essential  fact  being  overlooked  that  an 
electricity  works  technical  staff  must  comprise  not  only  the  engi- 
neering but  the  concomitant  clerical  section  of  the  complete  works 
organisation. 

It  need  scarcely  be  mentioned  that  the  clerical  staffs,  as  a  whole 
(amongst  whom  are  maey  highly  competent  men  belonging  by 
virtue  of  examination  to  professional  organisations  relating  to 
their  craft,  just  as  do  the  engineers),  are  amongst  the  most  whole- 
heartedly and  consistently  loyal  and  capable  assistants  of  the 
engineer  and  manager,  and  of  his  subordinate  engineers  :  but 
though  he  is  the  first  to  acknowledge  this  fact,  his  desire  for  their 
due  recognition  by  others  is  occasionally  liable  to  be  over-ruled. 

In  the  name,  therefore,  of  the  large  and  essential  body  of  your 
readers  constituting  the  staffs  in  question,  I  venture  to  appeal  to. 
you  to  exert  your  valuable  influence  on  their  behalf  to  obtain  from 
Sir  George  Askwith  himself  his  definite  ruling  that  the  clerical 
sections  of  the  technical  management  of  electricity  generating 
works  are  with  in  the  scope  of  the  word  "  technical."  as  employed 
by  him  in  his  award. 

This  ruling  would  settle  the  question  finally,  and  would  appear 
to  be  necessary,  as  it  is  neither  just  nor  desirable  that  each  under- 
taking should  be  left  with  the  option  of  placing  its  own  con- 
struction upon  a  Ministers  award,  the  purpose  of  which  is  strict 
uniformity  of  application. 

You  will,  of  course,  be  aware  that  the  Bristol  Electricity -Com- 
mittee and  Mr.  H.  F.  Proctor,  their  engineer,  have  given  the  word 
"  technical"  its  broad  interpretation  by  applying  the  award  to  "all 
employes  of  the  department  (.both  sexes),  whether  engaged  on 
generation,  distribution.  olBce  work,  or  management,  or  other- 
wise, who  are  in  receipt  of  a  net  wage  or  salary  not  exceeding 
£250  per  annum. 

If  you  could,  therefore,  obtain  Sir  George  Askwith's  pronounce- 
ment to  the  effect  that  the  interpretation  of  the  Bristol  department 
is  correct,  and  that  all  undertakings  must  act  in  accordance  there- 
with, you  would  not  only  remove  the  existing  anomaly,  but  render 
a  lasting  service  to  the  whole  of  the  clerical  membeis  of  the  works 
organisations. 

Apologising  for  the  length  of  this  letter,  and  assuring  you  of 
our  keen  appreciation  of  any  steps  you  may  be  good  enough  to  take 
in  the  matter  on  our  behalf — 

Chief .  Clerk. 
[Our  correspondent,  and  the  section  for  which  he  speaks,  have 
our  hearty  sympathy.  They  are  as  hard  hit  by  the  high  cost  of 
li\-ing  as  the  technical  members  of  the  staff,  and.  in  our  opinion, 
are  equally  entitled  to  participate  in  the  award.  The  policy 
adopted  by  the  Bristol  Electricity  Committee  was  mentioned  in  our 
issue  of  February  1st.  and  we  commend  it  to  the  notice  of  other 
Committees  as  an  excellent  example  to  follow,  although,  as  then 
reported,  in  one  of  Mr.  H.  F.  Proctor's  replies  to  members  of  the 
I.M.E.A.,  he  stated  that  not  all  the  clerical  staff  were  necessarily 
included  under  the  award.  It  is  really,  however,  a  matter  for 
justice,  not  meticulous  discrimination. 

As  regards  the  issue  of  a  further  pronouncement  by  Sir  (Seorge 
Askwith,  we  Co  not  think  it  probable  that  he  would  take  this 
course  ;  the  normal  procedure  is  to  apply  for  the  award,  and  if  it 
is  not  granted  by  the  employer,  to  appeal  to  the  Chief  Com- 
missioner, who  decides  each  case  on  its  merits  :  but  he  wUl  not  act 
imtil  an  actual  difference  of  opinion  has  arisen. — Eds.  Elec.  Kev.] 


can  be  offered  in  support  of  such  action,  which  discriminates 
in  a  biased  manner  between  competitive  industries  ariil 
deliberately  side-tracks  the  iefforts  of  the  Electrical  Contrac- 
tors'  Association. 

Messrs.  Lundberg  were  not  alone  in  thinking  that  classes 
in  electrical  installation  work  were  inadequately  equipped. 
The  E.C.A.  xeahsed  this  long  ago,  and  last  -July  sent  a  depu- 
tation to  express  their  vie-n's  before  the  Higher  EducaticA 
Sub-Committee  of  the  L.C.C.,  anticipating  that  if  this  bo«[| 
received  them  favourably  their  example  would  spre^l 
throughout  the  country  with  good  results.  The  deputatidfe 
asked  for  a'  voici'  in  the  selection  of  tciicht^rs  (for  the  subjects 
studied  by  their  iippieutices),  better  equipment,  and  more 
efficient  insjiection.  .Vfter  three  months  had  elapsed  a  lett-er 
arrived,  stating  that  none  of  our  requirements  would  bfe 
granted,  but  that  the  Committee  would  be  pleased  to  con- 
sider suggestions.  My  suggestion  is  that  the  Cummittee  be 
put  on  the  scrap-heap.  They  are  like  most  so-caDed  educa- 
tion authorities — entirely  out  of  touch  with  industry — anft 
while  they  hold  the  reins  we  shall  remain  handicapped.       "' 

Another  contributory  cause  of  the  poor  equipment  in  pra<^ 
tical  classes  is  that  many  principals  of  technical  schools  anft 
polytechnics  have  no  practical  knowledge.  They  are  mostly 
chemists  or  physicists,  and  do  not  recognise  the  needs  <^ 
the  workshops.  ■  " 

My  personal  experience  is  that  this  session  has  produce!' 
record  "attendances  at  a  certain  polytechnic  in  the  practical! 
classes  of  electrical  installation  work,  and  the  ages  range 
from  1-5  to  6'2  years,  including  men  of  military  age  who  arS; 
exempt  for  various  reasons. 

W.   Ellerd=Styles.        i 

London,  E.C.I,  FebruaT,j  nth,  1918. 


Depreciation. 

A  que.stion  has  arisen  with  the  X  Electric  Supply  Co.,  Ltd.,, 
as  to  the  rate  of  depreciation  of  the  various  assets  of  the'! 
company,  and  what  sum  should  be  carried  to  a  depreciatiofij 
account  each  jear  so  that  the  value  of  the  assets  may  be' 
preserved,  and  a  ftind  accumulated  out  of  which  any  asset* 
that  are  worn  out,  or  become  obsolete,  can  be  renewed.  Thw 
directors  of  the  company  are  not  unanimous  as  to  the  per-- 
centage  of  capital  value  which  should  be  carried  each  year: 
to  the  depreciation  fimd.  and  would  like  the  benefit  of  thwi 
views  of  some  of  your  readers  as  to  what  percentage  on  the 
capital  value  of  each  of  the  following  classes  of  assets  it  is 
reasonably  necessary  either  to  carry  to  a  depreciation  fund: 
each  year  or.  altei-natively,  to  write  off  the  value  of  thei 
assets: — (1)  Buildings;  (2)  mains,  mostly  laid  naked;  (3)  gaa 
producers  and  engines;  (4)  inachinery  and  plant,  other  thani 
accumulators;   (-5)    accumulators;    (6)    meters.  i 

Subscribers.     ! 


A     PROPOSED     ASSOCIATION     OF     ELECTRIC, 
POWER     STATION     ENGINEERS. 


Examinatians  in  "  Electrical  Installation  Work." 

I  wish  to  endorse  the  remarks  of  Messrs.  A.  P.  Lundberg 
and  Sons  regarding  the  cancellation  of  the  examination  in 
■'Electrical  Installation  Work"  by  the  City  and  Guilds 
authorities  l:>ecau.'.e   we    are   at   war.      No  reasonable  excuse 


The  movement  towards  forming  an  institution  or  assoc-iatioDj  ^ 
the  membership  of  which,  it  is  proposed,  shall  include  all 
members  of  the  technical  staffs  engaged  in  electric  pow^^ 
stations  in  the  United  Kingdom,  from  chief  engineers  to": 
junior  technical  assistants,  has  progiessed  a  further  stage  to^jj 
wards  its  successful  launching.  t 

A  preUminary  conference  has  been  held  in  London  betweea, 
representatives  of  the  As.<'ociated  Municipal  Electrical  Engi- 1 
neers,  Chief  Technical  Assistants'  Association,  and  the  Asso- 
ciation of  Electrical  Station  Engineers.  ' 

Mr.  L.  L.  KoBixsox,  of  Hackney,  presided,  and  it  *asj 
decided  that  a  temjxirary  executive  couimittee  should  be^ 
appointed  to  tb-aft  the  rules  and  constitution.  .J 

Included   in    the  committee   that  was  appointed  were   this,' 
honorarj'  secretaries  of  the  associations  present,  and  an  invita-^f 
Hon  was  sent  to  the  honorary  secretaries  of  the  Incorporated.^ 
Municipal  Electrical  Association,  and  the  Companies'  Confer-.^ 
ence,  asking  them  to  give  their  'support  and  assistance.     At,; 
the  same  time,   it  was  thought  most  desirable  that  though,  > 
for  the  sake  of  convenience  of  meeting,  the  London  Associa- 1 
•tions  are  in  the  early  .stages  taking  the  initiative,  the  support 
of   the  officers  of   the   undertakings  in  the  United  Kingdom 
should  be  obtained,  and  the  Committee  request  that  commu- 
nications from  individuals  or  the  secretaries  of  existing  asso- 
ciations, not  yet   representeij,    as  to  support   or   suggestions. 
should  be  forwarded  to  the  respective  honorary  secretaries  of 
the  London  Associations  referred  to,  or  the  honorary  secretary 
of  the  Executive  Committee,  Mr.  MacAlister.  A  further  meet- 
ing will  be  held  in  ilarch,  notice  of  which   will  be  sent  to 
those  who  express  their  desire  to  be  present. 

Previous  attempts  have  been  made  to  form  such  an  Asso- 
ciation, but  at  all  times  the  obstacles  to  success  have  ap- 
peared so  gieat,  and  the  interests  of  the  various  grades  oi 
technical  officers  so  divergent,  that  the  promoters  have  des- 
paired, and  have  abandoned  the  project;  but  having  now  got 
existing  associations  embracing  all  grades  of  officers  interesteci 
and  represented  on  the  preliminary  Executive  Committee 
the  Committee  believes  that  the  obstacles  and  difficulties 
should  be  capable  of  being  overcome,  and  if  it  is  given  thf 
support  which  is  necessar>',  ultimate  success  will  be  assured 
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Executtce  Committee. — The  Hon.  Secretaries  of  the  Asso- 
ated  Municipal  Electiical  Engiueers  (Greater  London), 
hief  Technical  Assistants'  Association,  and  the  Association 
!  Electrical  Station  Engineers,  together  with  Mes.srs.  Napier 
id  Healey.  It  is  hoped  that  the  Hon.  Secretaries  ot  the  Incor- 
orated  Municipal  Electrical  Association  and  of  the  Conference 
f  Cuuupanies  will  accept  the  invitation  to  join  the  Executive 
onunitt«e. 

In  this  connection,  the  following  letter  has  been  received 
•oin  ilr.  A.  P.  MacAlister  (Electricity  Works,  50,  Eden 
Irove,  London,  N.),  hon.  secretary  of  the  Chief  Technical 
jssistants' -Association  :  — 

My  Association,  at  their  meeting  held  on  Februan.-  2nd, 
9n6idered  the  question  of  the  formation  of  an  Institute  or 
.ssoci-ition  of  Electrical  Power  Station  Engineers,  and,  with 
view  of  affording  material  assistance  towards  this  end — 
a-ving  considered  that  it  would  not  probably  be  the  inten-' 
ion  of  the  promoters  to  interfere  in  any  way  with  any  of 
te  existing  technical  associations,  which  comprise  various 
Fades  of  officers  in  electric  power  stations,  but  that,  probably 
I  the  early  stages  of  fomiing.  the  institution  or  association, 
tc  assistance  of  these  existing  as.sociations  would  materially 
ssist  in  forming  the  proposed  new  institute  or  association — 
he  Chief  Technical  A.ssistants'  Association,  which  includes 
lie  following*  grades  of  officers  in  the  Greater  London  area, 
re  for  the  time  being  extending  the  invitation  to  municipal 
ifficers  holding  similar  posts  throughout  the  country,  thus 
ibtaining  their  support  in  the  first  instance  by  joining  this 
LisSociation,  and  a«  soon  as  sufficient  members  were  obtained, 
o  form  local  sections  on  similar  lines  to  that  which  is  now 
leld  in  London.  The  London  members  would  do  their  utmost 
o  assist  other  sections,  and  if  all  who  are  interested  will 
»mi}iunicate  with  the  Hon.  Secretary,  he  will  be  pleased  to 
mt  forward  their  name  for  election,  and  also  to  receive  any 
riews  or  suggestions  \^hich  they  might  have  as  to  forming 
ocal  centres,  and  also  in  respect  of  the  propo.sed  new  insti- 
)ute  or  association. 

*  Grades  of  Officers  included  in  the  Chief  Technical 
issistants'  Association. — Deputy  ■electrical  engineers  and  chief 
issistants,  resident  engineers,  mains  superintendents,  station 
superintendents. 

[We  refer  to  this  matter  in  our  leading  columns  to-day  — 
Eds.  Elec.  Eev.] 


xNEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Headers  are    inrited   to   submit    particular.":   of  new   or   improved 
devices  and  apparatus,  which  will  be  published  if  considered  of 

mficient  intei'est. 

Vertical   Terminal  Box. 

Messrs.  W.  T.  Hexlfa-'s  Telegraph  Works  Co.,  Ltd.,  of 
Blorufield   Street,    E.G.  2,    have    introduced    a    new    type   of 


3.    1. — Vertical    Ter-  Ftc.  2. — Low-pressure  Terminal  Box 

dlNAL   Bos    1-OR  3-COItE       i,    V.I.R.   tail :  2.   porcelain    insulator ;  3,  oast- 
)AB1.£.  iron  top;  4,  tinned   brafis  eonnector;   .'>,  lugs  for~- 

.vall  fixing;    6,c  space  filled  with  compound;    7, 
tinned  copper  earthing  strip;  6,  cast-iron  cable 
Krip;   9,  compounded  canvas  wrapping- 
Vertical  terminal  box,  specially  designed  to  facilitate  jointing. 
Kg.  1  shows  an  indoor  waU  type  for  3-core  cable,  low  pres- 


sure, and  fig.  2  is  a  part  vertical  section  of  a  twin-cable  box, 
showing  the  components.  The  method  of  jointing  is  as  fol- 
ia ws  : — 

The  back  half  of  the  box  is  first  bolted  to  its  support  in 
the  required .  position,  and  the-"cable  marked  off  and  tele- 
scoped in  the  usual  way.  Porcelains  (2)  and  C.I.  top  (3)  are 
slipi^ed  up  the  tails  clear  of  the  joint.  The  brass  connectors 
(4)  are  placed  over  the  strand  of  the  cable  and  of  the  tails, 
and  the  grubscrew's  are  then  tightened  up.  Solder  holes  are 
provided  in  the  connectors,  in  order  that  the  joints  may  now 
be  soldered,  although  this  is  not  neces.sary.  The  tinned 
copper  earthing  strip  (7)  is  removed  from  the  box  and  given 
a,  turn  round  the  lead  covering  of  the  cable  and  soldered,  care 
first  being  taken  to  scrape  the  lead  sheath  bright  under  the 
copper  tape.  The  caWe,  over  the  outfer  serving,  is  next  bound 
tightly  with  the  compounded  canvas  band  (9),  each  turn  of 
which  should  be  warmed  by  a  blow-lamp  to  assure  adhesion 
between  layers,  ■  until  the  diameter  of  the  cable  is  slightly 
more  than  the  maxununi  diameter  of  the  grip  (8);  then  each 
edge  of  the  canvas  is  bound  with  a  turn  of  iron  wire.  The 
completed  joint  is  then  in.serted  into  the  back  half  of  the 
box,  and  the  cable  grip  (8*  bolted  down  on  the  warm  canvas 
bedding.  The  earthing  strip  is  fixed  to  the  box  by  the  screw 
provided,  the  C.I.  top,  with  the  insulators,  is  lowered  into 
place,  and  the  front  of  the  box  is  bolted  up.  The  box  is  now 
ready  for  filling  with  the  insulating  compotmd,  which  is 
poured  in  through  a  hole  in  the  cover  by  raising  an  insulator 
clear  of  the  cover.  After  filling,  the  insulator  is  replaced, 
and  the  taiiei'ed  recess  in  each  insulator  top  filled  with  com- 
pound. Each  box  is  supplied  complete  with  all  the  necessary 
jointing  material,  with  the  exception  of  solder  and  compound. 

Automatic  Elevator  for  Shells. 

The  automatic  elevator  illustrated  in  the  accompanying 
figure  has  been  recently  designed  and  erected  by  Messrs. 
Ed.  Bexxis  &  Co.,  Ltd.,  of  Little  Hulton,  near  Bolton.  It  is 
arranged  both  to  elevate  Shells  or  similar  cylindrical  bodies 
from  a  lower  to  a  higher  level,  and  to  lower  them,  and  can 
perfomi  these  operations  simultaneously.  A  feature  of  the 
appliance  lies  in  the  fact  that  the  articles  do  not  pass  round 
the  top  or  bottom  dnims  either  when  being  raised  or  lowered. 


Fig.  3.— AUTOM.4TIC  Elev.wor  foh  Shells.  &c. 


the  feeding  and  discharging  fa  each  case  taking  place  on  the 
same  .side  of  the  elevator. 

The  elevator  can  conveniently  be  bolted  to  a  wooden  frame- 
work, fitted  with  bearings  for  the  shafts  of  the  top  and 
bottom  drums,  which  are  provided  with  .sprocket  teeth  to 
engage  the  elevator  chains  The  shaft  of  the  upp«>r  drum  is 
extended  to  carry  a  driving  belt  pulley.  Tlie  endless  elevator 
chains  are  formed  of  cast-.steel  links,  united  by  mild  steel 
rivets;  at  intervals  the  two  chains  are  connected  crosswise 
by  horizontal  rods,  which  serve  as  spindles  whereon  the  shell 
carriers  are  pivoted.  The  carriers  are  built  up  of  ca«t-steel 
bossed  plates  a,  pivoted  on  the  cross  spindle  at  B,  riveted 
together  at  c.  and  joined  fcy  iin  axle  at  n.  This  axle  does 
not  rotate,  but  carries  at  each  end  a  roller  e,  the  body  of 
which  is  hollow,  and  filled  with  lubricant.    The  rollers  work 
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against  two  pairs  of  mild  steel  angle-iron  guides,  f,g,  fixed  to 
the  wooden  framework. 

The  shells  to  be  raised  approach  the  elevator  by  rolling 
down  a  gently  sloping  table  H,  at  the  end  of  which  upturned 
steel  prongs  J  are  fixed.  The  plates  of  the  carrier  paasiny 
between  these  prongs  lift  the  lowest  shell,  which  rolls  into 
the  position  .shown  at  k.  On  reaching  the  level  at  which  the 
'■lieils  ;uv  to  be  discharged,  the  rollers  of  the  carrier  pass 
iiitx  ii  bend  i.  in  the  guides  v.  This  causes  the  carriei-  to  tip 
I  he  shell  on  to  the  gently-sloping  discharging  table  M,  tlir 
<'iid  of  which  is  piovided  with  straight  prongs. 

I'assing  over  the  top  sprocket  drum  the  canier,  now  up- 
side down,  is  available  for  lowering  shells  from  the  level  N 
to  the  level  p.  The  table  at  n  slopes  gently  towards  the  eleva- 
tor, and  at  its  end  is  provided  with  a  group  of  pivoted  and 
balanced  prongs  TJ.  Two  of  these  prongs  are  formed  with  pro- 
jecting lips  R,  against  which  projections  s  on  two  of  the 
plates  of  the  carrier  strike  during  the  descent.  The  shell 
resting  on  the  prongs  Q  is  thus  allowed  to  fall  into  the  hollow 
uu  the  back  of  the  carrier,  as  at  t,  and  is  lowered  thereon 
until  it  reaches  the  fixed  straight  prongs  c  on  the  end  of  the 
1(1  wor  table  P. 


WAR  ITEMS. 


From  "  Over  There." — .\n  Inspt-clor  of  Ordnance  Machi- 
nery, writing  from  ±' ranee,  says: — "I  am  writing  to  express 
luythanks  to  you  for  .sending  the  Electrical  Review  to  this 
unit  so  regularly.  I  am  sure  one  is  indebted  for  the  prompt 
way  it  is  sent.  I  have  a  fair  number  of  mechanics  with  this 
unit,  \\-ho  are  only  too  gla-d  t-o  get  hold  of  any  technical  work 
so  as  to  keep  them  a  little  bit  posted  up  m  affairs  in  the 
electrical  world,  apart  from  the  interest  it  has  for  myself. 
I  have  been  out  here  now  for  close  on  30  months,  so  one 
feels  that  one  is  cut  off  from  commercial,  scientific,  and 
technical  circles,  although  our  work  is  probably  the  highest 
mechanical  type  of  engineering  that  is  being  undertaken.  Of 
course,  regidations  prevent  one  from  writing  what  might  be 
very  interesting  reading." 

Restrictions  on  Retail  Trading. — Under  a  new  Defence 
of  the  Realm  Regulation,  the  Director  of  National  Service 
may  prohibit  or  restrict  persons  from  establishing  any  new 
retail  trade  or  business,  or  a  new  branch  of  any  existing 
ii'tail  trade  or  business,  without  licence.  The  object  of  this 
is  that  the  best  use  shall  be  made  of  all  i>ersons  able  to  work 
m  any  industry,  occupation,  or  service. 

Aliens  and  National  Service. — The  "  London  Gazette  " 
for  February  8th  contains  the  full  Order  as  t-o  restrictions 
that  are  to  be  imposed  on  aliens  of  IS  to  61  bj"  the  Director- 
Genei'al  of  National  Service.  A  list  is  given  of  trades  and 
industries  in  which  they  may  not  be  engaged  without  the 
Director's  peiTuission.  Ihese  include  the  manufacture  of  gas 
and  electric  light  fittings. 

Russian    Electrical    Works    Confiscated. — Owing    to    the 

refusal  of  the  proprietors  to  obey  the  Decree  handing  over- 
the  management  of  business  concerns  to  the  workmen,  the 
works  of  the  Petrograd  Electrical  Armament  Co.  have  been 
confiscated  by  the  Council  of  People's  Commissioners. — 
Times. 

Excess  Profits  on  Magneto  Manufacture. — The  British- 
Ignition  Apparatus  Association,  Ltd.,  applied  for  an  increase 
of  the  statutory  percentage  as  respects  the  business  of  manu- 
facturing magnetos  used  for  ignition  purposes  in  connection 
with  internal-combustion  engines.  Ihe  Board  of  Referees 
has  now  ordered  that  in  the  case  of  trade  or  business  canied 
iin  or  owned  by  a  company  or  other  body  corpowte  the  per- 
centage shall  be  increased  to  11  per  cent. 

Exports  to  China. — ^The  "  London  Gazette  "  for  Febru- 
aiw  1'Ith  contains  a  further  list  of  bodies  and  persons  in  China 
to  whom  exports  may  be  consigned. 

The    1886   Company    Confiscated   by    Bolsheviks. — By    a 

Decree  of  the  Council  of  the  People's  Commissioners,  all  the 
property  of  the  General  (1886)  Electric  Lighting  Co.  is  confis- 
cated, no  matter  of  what  it  may  consist.  The  confiscation, 
according  to  the  Decree,  takes  place  because  the  company, 
whilst  receiving  subsidies  for  many  years  from  the  Govern- 
ment, has  been  brought  by  the  management  to  complete 
financial  ruin,  and  into  conflict  with  the  employes,  threaten- 
ing th_e  complete  closing  down  of  the  business.  The  Decree 
requires  that  all  the  employes,  including  the  technical  staff, 
shall  remain  at  their  posts  an*  continue  their  work.  For 
unauthorised  absence  from  duty,  or  sabotage,  the  guilty  will 
be  brought  before  the  revolutionary  courts. 

Canadian    'War    Measures. — Canada's    new    War   Trade 

Board  will  investigate  and  keep  a  record  of  the  country's 
stock  of  raw  materials  and  make  recommendations  for  the 
maintenance  of  the  more  e.s.sential  industiies,  and  will  also 
consider  methods  for  curtaihng  or  prohibiting  the  use  of  fuel 
and  electrical  energy. — Times. 

Raw  Materials  After  the  War. — Speaking  in  the  French 

R<inate  last  week,  M.  Clementel,  the  Minister  of  Commerce, 
.said  that  as  to  the  question  of  raw  materials,  which  were  in- 
dispensable for  the  industries  of  all  countries,  and  especially 


of  Germany,  an  organisation  which  would  assure  agreement 
between  the  Allied  Powers  on  the  subject  was  necessary, 
and  from  this  point  of  view  he  emphasised  the  importance 
of  the  entry  into  the  war  of  the  United  States,  the  most 
powerful  among  the  nations  in  regard  to  raw  material,  and 
owing  to  which  the  .\llies  had  now  a  redoubled  vreapon  at 
their  disposal  against  their  adversaries.  "  Genuany,  moie 
than  any  other  country,  is  dependent  ou  foreign  countries  for 
raw  materials  and  foodstuffs.  We  do  not  dream  of  creating - 
111!  aggie.ssive  economic  league,  but  we  desire  to  remain  inas-' 
ters  of  our  own  markets,  and  to  reserve  our  raw  materials 
for  ourselves,  om-  Alhes,  and  friendly  neutrals.  If  we  close 
our  ports  to  Germany  it  will  have  been  her  own  fault.  We 
wish  for  a  peace  durable,  fruitful,  and  beneficial  for 
humanity." 

Tlie  Senate  then  voted  : — "  The  Senate,  in  view  of  the  fact 
that  the  .-\llies  have  at  their  disposal  in  the  form  of  raw 
materials  an  economic  weapon  of  the  first  importance,  parti- 
cularly feared  by  the  enemy,  urges  the  Government  to  seek, 
by  the  centralisation  of  economic  efforts  in  France  and  in 
the  Entente  countries,  the  means  of  deriving  the  utmost 
benefit  from  these  resources  which  are  coveted  by  the  Central 
Empires  for  the  re-establishment   of  their  industries." 

Exemption   Applications. — At  Woking,   the  Tribunal    has 

given  an  exemption  certificate  in  exchange  for  his  protection 
certificate  to  .\  J.  Jamieson  (31,  Grade  1),  meter  tester  for 
the  Electric  Supply  Co. 

At  Oxford,  the  Electric  Tiamway  Co.  applied  for  further 
exemption  for  M.  F.  Sadler  (33,  Grade  2),  unit  adjuster,  and 
T.  ^^alke^  (39.  Grade  1)  and  C.  W.  Millard  (37,  Grade  2). 
drivers.  Mr.  A.  A.  Tjler,  general  manager,  said  that  they 
were  as  short  in  labour  as  ever  they  were,  and  were  con- 
stantly ti-j-ing  to  obtain  fresh  men.  Captain  Shield  asked  if 
the  Grade  1  man  could  not  be  replaced,  and  Mr.  Tjder  said  : 
"  Don't  you  think  you  could  send  us  someone  to  replace 
him'?  "  Captain  Shield  :  That  is  not  our  job.  We  create  the 
gaps,  and  you  fill  them.  Don't  you  think  you  could  make 
more  use  of  the  inspectors  as  drivers'?  Mr.  Tyler  rephed  that 
with  all  their  willingness,  the  men  were  only  capable  of 
doing  one  man's  work.  He  added  that  it  .was  impossible  to 
do  without  the  three  men.  At  Bristol,  the  Tramway  Co. 
were  aDowed  to  retain  4.50  out  of  487  men  when  there  ■(Aas 
a  comb-out,  and  he  thought  the  same  favour  should  be  shown 
to  Oxford.  MLUard  and  Sadler  were  exempted  for  three 
months,  and  Walker  was  given  two  months  before  reporting 
for  service. 

Maidstone  Tribunal  has  granted  six  months'  exemption  to 
E.  J.  Freed  (41,  C'i),  driver  and  inspector  on  the  Corpora- 
tion tramways. 

At  Axbridge,  a  review  was  made  of  the  case  of  E.  Bond 
V-ii.  A 1),  electrical  engineer,  with  the  Wedmore  Electric 
Supply  it  Power  Co.,  whose  conditional  exemption  had  been 
varied  to  six  months.  Mr.  W.  G.  Burrough  said  that  Bond 
was  the  only  one  employed  to  look  after  the  gas  plant, 
dynamos,  and  batteries,  and  to  do  all  the  necessary  repairs 
and  renewals,  and  to  repair  breakdowns  of  the  motors 
throughout  the  district.  The  company  provided  current  for 
lighting  and  for  power  by  farmers  and  others.  Conditional 
exemption  was  granted  whilst  Bond  is  similarly  employed. 

The  Spenborough  Ti-ibunal  considered  an  appeal  by  the 
local  Tramway  Co.  for  exemption  for  a  trolley  head  examiner 
and  controller  (31,  Class  A).  Mr.  P.  D.  Richmond  (National 
Service  Representative)  said  that  he  was  instructed  not  to 
oppose  the  granting  of  exemption  to  the  man,  who  was  said 
to  be  holding  a  very  responsible  iwsition  at  the  depot,  and 
the  man  was  granted  conditional  exemption  on  remaining  in 
his  present  position. 

An  appeal  filed  by  J.  J.  G.  Ewins,  electrical  engineer,  of 
Exeter,  who  had  been  given  a  .=hort  final  period  of  exemp- 
tion by  the  local  Tribunal,  has  been  dismi.'sed  by  the  Devon 
.\ppeal  Court. 

At  Dover,  the  National  Service  Representative  had  a  re- 
view of  the  case  of  E.  W.  Wright  (40,  CI),  electrical  engi- 
neer. Mr.  Wright  produced  evidence  of  important  mainten- 
ance work  he  had  to  carry  out  for  munition  firms,  and  four 
months'  exemption  was  conceded. 

Brighton  Tribunal  has  granted  three  months'  exemption  to 
an  electrician  at  a  local  theatre  (35.  C3). 

The  Bucks,  .\ppeal  £ourt  has  allowed  a  Military  appeal 
against  exemption  granted  to  F.  G.  Isgrove  (18,  Bl),  elec- 
trician, of  Windsor,  and  cancelled  the  certificate  in  force. 

Xt  Douglas  (Isle  of  Man),  exemption  w-as  sought  for'.T.  F. 
Hawley  {H5,  C"2).  electrician  at  the  .\liens'  Camp.  The 
National  Service  Representative  urged  that  the  work  could 
be  done  by  a  discharged  soldier,  or  by  a  man  who  was 
medically  unfit.  It  was  stated  that  Hawley  was  the  only 
Britisher  in  the  electricity  department,  of  which  he  was  the 
superintendent,  and  they  had  had  to  put  in  three  separate 
plants  to  prevent  a  breakdown.  Mr.  Joseph  Cunningham, 
head  of  the  department,  said  that  he  could  get  aliens  quali- 
fied for  this  work  by  the  score,  but  he  was  told  that  it  was 
most  im]X)rtant  that  aliens  should  not  be  near  the  electric 
in.stallation.  If  the  Military  authorities  could  provide  a  really 
efficient  substitute,  he  had  no  desire  to  keep  this  particular 
man.  Conditional  exemption  was  granted,  with  a  re-hearing 
if  the  National   Service  representative  offered  a  substitute. 

Hereford  Cir>'  Tribunal  has  granted  exemption  imtil  .Tune 
1.5th  to  E.  Harding  (41,  B3),  manager  of  the  electrical  de- 
partment of  Messrs.  Harding. 
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At  Cok-hester,  the  Corporation  Trnnitt-nys  manafier  (Mr.  11. 
C.  Bullough)  appealed  for  five  employes,  lour  in  Class  A  and 
the  other  in  CI.  The  National  Service  Representative  said 
that  it  had  been  agreed  that  three  of  the  Class  A  men  were 
indispensable,  and  should  be  given  conditional  exemption, 
and  that  the  other  two  should  be  called  up  on  March  31st 
The  Tribunal  approved. 

At  Crewkerne,  the  headmaster  of  tin*  (iramuiar  School  ap- 
pealed for  the  retention  of  F.  G.  Cleall  (IS),  who  has  entire 
rharge  of  the  engine  used  for  the  tdectrii-  light  plant,  but 
cM'rjiption  was  refused. 

At  Rochdale  Tribunal,  W.  i'ickanl  (:il,  V.  2)  stated  that 
111'  was  engaged  in  researdi  work  in  clectriral  engineering. 
He  wa.s  woi-king  on  behalf  of  a  gentleman  associated  with 
an  important  finn,  and  he  had  great  exjjectatious  from  his 
<'xi>eriments  in  the  direction  of  getting  a  more  efficient  tur- 
bine, and  in  extracting  a  greater  amount  of  heat  from  coal. 
The  Chainnan  remarked  that  he  seemed  to  be  at  the  same 
stage  of  his  experiments  as  when  he  was  last  before  them. 
and  the  Tribunal  ordered  him  to  report  for  service  on  March 
loth.     The  applicant  said  he  would  appeal  to  Manchester. 

At  Noi-wich  Tribunal,  H.  B.  F.  Meachen,  electric  tram- 
car  driver,  sought  exemption  from  military  service  on 
personal  grounds.  Aged  IS  and  placed  in  Grade  2,  the  appli- 
cant told  the  Ti-ibunal  that  he  was  the  support  of  his 
widowed  mother.  The  Tribunal  held  that  the  mother  would 
be  no  worse  off  if  the  son  were  in  the  Anny,  the  Chairman 
observing  that  an  application  from  a  young  man  of  18,  Grade 
2,  could  not  be  entertained. 


LEGAL. 

LiTTLEBOROUGH    U.D.C.    V.    ViCTOBU    DVHINO,    &C.,    CO.,   LtD. 

At  the  Manche-ster  Chancery  Court,  on  Friday,  a  case  which 
should  have  come  on  for  trial  before  the  Vice-Chancellor,  Sir 
Dudley  Stewart  Smith,  K.C.,  was  one  in  which  the  plaintiff 
Council  claimed  that  an  agreement  made  by  them  with  the 
Victoria  Dyeing,  Raising  &  Finishing  Co.,  Ltd.,  Littleborough, 
was  in  force  and  vahd  for  the  full  term,  or,  alternatively, 
that  they  were  entitled  to  repayment  of  a  proportion  of  the 
capital  expenditure  incurred  .m  connection  with  it. 

By  an  agreement  dated  March  11th,  1915,-  the  plaintiffs 
were  to  supply  electricity  to  the  defendants  for  a  period  of 
10  vears  from  April  1st,  1915.  In  laying  down  cables,  &c., 
the"  plaintiffs  spent  f  1,730.  On  September  '26th,  1916,  the 
mOl  was  accidentally  destroyed  by  tire,  and  the  Ministry  of 
Munitions  would  not  grant  permission  to  rebuild.  Under 
these  circumstances,  the  defendants  contended  that  the 
destruction  of  the  mill  put  an  end  to  the  agreement. 

Dr.  Atkinson,  K.C.  (with  him  Mr.  Brocklehurst),  said  it 
was  a  most  interesting  case,  and  one  in  which  it  was  reason- 
able the  parties  should  meet.  They  had  agi'eed  to  split  the 
claim,  and  there  would  be  judgment  for  the  plaintiffs  for 
i'750  and  costs,  with  liberty  to  remove  the  service  cable, 
which  was  theii"  property. 

Mr.  GR.4NT,  K.C,  for  the  defendants,  added  that  if  any 
difficulty  arose  about  the  removal  of  the  cable  they  were  to 
pay  the  plaintiffs  an  additional  £60.  They  had  sold  the  land, 
and  the  owner  might  object  to  the  removal. 


Aldavorth  v.  Smith. 


At  the  Nottingham  Assizes,  last  week,  before  Mr.  Justice 
Horridge  and  a  special  jury,  Mr.  John  Aldworth,  manager 
of  the  Nottingham  Corporation  Tramways,  brought  an  action 
against  Mr.  E.  0.  Smith,  lithographic  artist,  of  Bulwell,  for 
libel  contained  in  a  series  of  letters  to  plaintiff,  to  Mr.  R.  H. 
Swain,  chairman  of  the  Ti-amways  Committee,  also^  to  the 
Deputy-Mayor,  tlie  City  Coroner,  and  others.  The  •Mbels  re- 
lated to  many  points  connected  with  the  general  tramway 
policy  of  the  department.  The  case  was  heard  in  great  detail, 
and  ultimately  a  verdict  of  £20  damages  was  given  in  favour 
of  the  plaintiff. 


BUSINESS  NOTES. 


The  Dutch  East  Indian  Market.— It   tlie   attention   of 

British  electrical  firms  should  not  be  entirely  absorbed  in  the  future 
bv  other  export  market.s.  it  might  be  worth  while  to  devote  some 
consideration  to  the  possibility  of  opening  up  business  with  the 
Dutch  East  Indies,  the  large  islands  in  which  are  capable  of 
enormous  development  as  a  result  of  the  gradvial  expansion  of  the 
constantly  growius'  numbers  of  Dutch  .and  native  iindertakinjrs 
engaged  in  the  production  of  sugar,  rubber,  an<l  other  articles,  and 
the  demand  for  improved  methoda  of  transport.  Apart  from  the 
machinery  required  for  the  industries  mentioned  and  for  other 
branches,  an  inclination  exists  to  substitute  electric  for  steam 
traction  in  those  cases  where  steam  tramways  are  to  be  found, 
whilst  the  question  of  electric  locomotion  on  railways  finds 
approval  in  many  c'ircles.  tog-ether  with  tlie   electrical  tranmissiou 


of  p(,wor.  The  curious  fact  in  connection  with  the  Dutch 
East  ]  ndiau  Islands  is  that  electrical  machinery  made  in  Holland 
does  not  enjoy  in  the  East  Indies  as  good  a  reputation  as  that 
which  is  attributed  to  plant  constructed  in  Germany  or  Switzer- 
land. It  is  not  quite  clear  T^hy  engineers  in  the  islands  should 
take  up  this  standpoint.  It  may  be  that  German  installation? 
carried  out  in  Holland  have  influenced  them  in  the  matter,  or  the 
.  Dutch  engineers  in  the  colony  may  have  received  their  training  in 
Germany  or  Switzerland.  Whatever  the  reason  may  be,  there  is 
no  question  that  the  preference  exists  for  electrical  machinery  made 
ciutside  fif  Holland.  It  is  quite  evident  from  this  circumstance  that 
the  colonial  engineers  are  unaware  of  the  many  failures  of  (ierman- 
made  raacliinery  in  different  parts  of  the  world,  including  China, 
during  the  past  few  yeai-s  ;  and  some  day  something  may  Ijecome 
known  concerning  failures  of  plant  other  than  that  made  in 
Germany.  At  any  rate,  it  is  well  to  remember  that  the  preference 
in  question  prevails  in  the  Dutch  East  Indies,  and  it  may  possibly 
also  extend  to  the  Philiiipines.  With  the  latter  we  may  rest 
assured  that  the  Government  of  the  United  States  will  deal,  whilst 
the  Dutch  Home  Government  is  quite  capable  of  controlling  the 
colonial  administration  in  the  Dutch  East  Indies.  But  this  can 
scarcely  be  the  case  with  the  private  undertakings,  innumerable 
as  they  seem  to  be,  which  promise  to  provide  a  large  amount  of 
work  for  electrical  engineers  at  some  future  period  in  the  matter  of 
tramways,  light  railways,  lighting,  and  the  transmission  of  power. 

Auction   Sale.— Messrs.  Percy    Huduleston  &   Co. 

will  sell  by  auction  at  Hammersmith  on  Tuesday,  February  26th,  a 
quantity  of  electrical  apparatus.  Pull  particulars  are  given  in  our 
advertisement  pages  to-day. 

Electrical  Developments  in  Sweden.— A  montli  ago  the 

Swedish  Board  of  Trade  presented  to  the  Financial  Department  a 
report  relating  to  the  activity  of  the  mining  and  iron  and  steel 
industries  during  the-year  V.ilC,.  Dealing  with  the  part  played  by 
electricity  in  the  matter,  and  bearing  in  mind  the  now  well-known 
efforts  which  are  being  put  forth  to  develop  the  national  industries, 
the  report  mentions  that  the  production  of  electric  pig-iron  in  1916 
experienced  an  increase  of  ;i.707  tons,  as  compared  with  the  pre- 
ceding year,  and  amounted  to  44,782  tons.  The  output,  which  is 
chiefly  sold  to  other  countries,  is  specially  connected  with  Troll- 
hattaii,  where  two  new  smelting  works  have  been  established  since 
the  previous  year.  The  largest  plant  is  situated  at  the  Vargons 
works,  where, "it  is  said,  the  greatest  electric  smelting  furnace  in 
the  world  is  located. 

'  The  Stal  och  Maskin  A.B.  has  been  formed  at  Uppsala  to  take 
over  the  steel  and  engineering  works  of  Sanner  &  Co.  of  the  town, 
and  to  produce  steel  and  castings  by  electricity. 

The  Elektrisk  Triitoradling  A.B.  has  been  constituted  at  Ockelbo 
to  acquire  the  undertaking  of  the  S.  K.  Bosagen  with  waterfall 
which  is  to  be  developed  for  the  production  of  electrical  energy  and 
the  electrical  improvement  (treatment)  of  wood. 

The  Svenska  AUmana  Electricity  Co.  has  just  decided  to  increase 
the  share  capital  from  .Cl',.^13,000  to  £2,747,00aby  the  issue  of 
new  shares  at  the  price  of  110  per  cent.,  of  which  ,">.000  are 
reserved  for  the  Scandinavian  Electricity  Works  Co. 

Fire. — A  fire  took  place,  last  week,  at  the  works  of 
Messrs.  Chamberlain  &  Hookham,  electricity  meter  manufacturers. 
New  Bartholomew  Street.  Birmingham. 

Book   Notices. — Circular   of   the  Bureau   of   Standaixlp, 

(,Xo.  Oli) :  ■■  Standard  Samples  for  Therraometric  Fixed  Points.' 
Washington  :  Government  Printing  Ofiice.  Price  5  cents.— In  this 
circular  the  Bureau  of  Standards  announces  that  it  is  prepared  to 
distribute  samples  of  pure  tin,  zinc,  aluminium,  and  copper  for  use 
in  testing  pyrometers  used  in  measuring;  high  temperatures.  These' 
metals  melt  at  definite  temperatures,  and  by  using  the  pyrometer  to 
observe  the  temperature  at  which  the  metal  melts,  it  is  possible  to 
decide  whether  the  pyrometer  reads  correctly.  The  accurate 
measurement  of  high  "temperatures  has  acquired  an  enormous 
importance  in  the  metal-working  industries  ;  the  standard  tem- 
perature samples  therefore  supply  standards  which  are  of  great 
value.  Those  interested  may  obtain  a  copy  by  addressing  a  request 
to  the  Bureau.  The  followi'ng  are  the  values  of  the  freezing  points 
of  the  first  lot  of  metals  now  being  issued  :— 


Metal. 

Freezing  point  °C. 

Purity. 

Tin       

23  rs. 

!liril8S 

Zinc     ... 

41i)-44 

99i)93 

Aluminium     ... 

i>.">s-c.. 

99-6(; 

Copper 

...      1.083-0 

99-987 

An  additional  fixed  point  is  the  freezing  point  of  sodium  chloride, 
801°  C. 

To  Wo/iifii  Wtir  liW/wM.  By  Lilian  a:  Evans,  R,S.I.  Price  lid. 
—This  is  a  booklet  issued  l)y  th"e  St.  Helens  Cable  and  Rubber  Co.. 
Ltd..  Warrington  (from  whqm  copies  may  be  obtained"),  and  consists 
of  homely  advice  in  regard  to  the  maintenance  of  the  health  and 
comfort  'of  the  women  to  whom  it  is  addressed  by  the  welfare 
superintendent  to  the  above-named  company.  It  deals  with 
questions  of  suitable  clothing  for  war  workers,  pi-oper  food,  care  of 
the  teeth,  rest  and  recreation,  and  minor  ailments,  in  simple,  con- 
cise, and  lucid  terms,  and  is  packed  full  of  cjmmon-sense  and 
soiuid  knowledge  of  the  subjects  to  which  it  relates.  We  must 
congratidatc  all  concerned— the  author  on  the  ability  with  which 
she  has  produced  this  admirable  guide  ;  the  women  workers  who, 
wc  hope,  will  jirofit  by  its  teachings  :  and  the  firm  who  are  so 
fortunate  as  to  include  Miss  Evans  on  their  staff— and  we  trnst 
that  the  b(wkl.-t  will  be  given  the  widest  possible  circulation 
amo:u-'  "  "'  i  i  '  women,  no  matter  what  their  oi.'oupations, 
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The  PraefM-al  Electrician's  Pockft-Buok  and  Diary,  1918.— 
Edited  by  H..T.  Crewe,  M.I.Meoh.E.  London:  S.  feentell  &  Co.. 
Ltd.  Price  Is.  (jd.  net. — This  is  the  twentieth  issue  of  the  well- 
known  pocket-book,  whose  appearance  has  been  delayed  by  diffi- 
culties in  production.  However,  the  work  has  undergone  the  usual 
revision  :  the  chapters  on  illumination  and  telephones  have  been 
re-written,  new  chapters  on  sliot-firin?.  mine  exploders.  &c..  and 
the  control,  managrement.  and  range  of  sSarch-lijrhts  have  been 
inserted,  and  various  other  improvements  hare  been  made.  So 
usefirl  iind  familiar  an  annual  needs  no  recommendation. 

'"The  Central."  Vol.  XIV,  No.  42.  December.  1917.-  This 
issue  contains  articles  on  'The  Amritsar  Hydroelectric  Pumping 
Soheihe."  by  L.  Kiug.  A.C.G.I.  :  "  The  Heat  Treatment  and  Testing 
of  Alloy  Steels  for  Aero-Enginps,"  by  R.  A.  S.  Thwaites.  A.C.G.I.  : 
'•Recent  Crystallographic  Work  at  the  Central  Technical  College," 
by  E.  H.  Rodd,  A.C.G.I.  :  and  the  usual  "  Old  Student  Notes," 
Reviews,  &c. 

■'  Interior  Wiring."  "Bv  A.  L.  Cook.  London  :  Chapman  4:  Hall. 
Price  Os.  6d.  net. 

'■  Theory  and  Operation  of  D.c.  Machinery."  By  C.  M.  Jansky. 
London  ;  Hill  Publishing  Co.     Price  Ids.  6d.  net. 

"Dictionary  of  Aircraft."  By  W.  E.  Dommet-t.  London  : 
Electrical  Press,  Ltd.     Price  2s.  net. 

The  Fiirailiiji  fJouxe  Join-nnl  for  the  Lent  Term  contains  obituary 
notices  of  Lieut. -Col.  E.  W.  Hammond.  Se:!ond  Lieut.  E.  B.  Eitson. 
and  Private  W.  C.  Radford,  as  well  as  the  usual  personal  items  and 
list  of  students  serving  with  the  Colours. 

For    Sale. — Hampstead    B.C.  electricity  department   is 

inviting  tenders  for  637  old  type  electricity  meters  and  about  600 
Wright's  maximnm  demand  indicators.     See  our  advertising  pages 

to-day.  .  -.1 

Trade  Announcements. — ilK.  James  Espie,  of  3tj  to  38, 

Smith  Street.  Kinning  Park.  Glasgow,  will  in  future  act  for  Messrs. 
T.  W.  Broad  bent.  Ltd..  of  Hnddersfield.  as  their  agent  in  Scotland 
for  the  sale  of  their  generators,  motors,  switchboards.  &c.  'Mr. 
Espie  has  installed  many  bf  the  company's  machines  for  shipping 
and  other  work  during  the  p.ist  few  years. 

The  Metallic  Sea3ilk?s  Tl-be  Co.'s  electrical  engineering 
department  has  made  such  headway  that  it  has  been  found  advis- 
able to  form  a  separate  company  under  the  title  :  The  Metallic 
Electrical  Engineering  Co..  Ltd.,  for  all  electrical  engineering  sup- 
plies, the  address  being  1.53.  Corporation  Street.  Birmingham.  The 
arrangement  will  enable  deliveries  to  be  expedited,  and  will  not 
affect  prices  or  terms  now  in  operation. 

Calendars. — Messrs.  Atkinson,  Lloyd  &  Co.,  Ltd..  of 

\'),  Blacktriars  Street,  Salford,  Manchester,  have  issued  a  calendar 
with  two-monthly  sheets  for  1918.  The  pictorial  feature  on  each 
sheet  aims  at  exploding  some  of  our  popular  superstitions. 

Messrs.  C.  A.  Vaxdervell  &  Co.,  Ltd.,  of  Acton,  have  sent 
us  some  copies  of  their  useful  ''  moon  chait  "  for  February. 

"  Sterling  "  Concert. — To-morrow,  Saturday  evening,  at 

6.30  o'clock,  there  will  be  a  concert  arranged  by  the  Sterling 
Athletic  and  Social  Club,  in  the  New  Recreation  Hall,  which  the 
directors  of  the  Sterling  Telephone  and  Electric  Co.,  Ltd ,  have 
built  at  Dagenham.  Well-known  London  performers  have  been 
engaged. 

Catalogues  and  Lists. — The  General  Electric  Co., 

Ltd..  1,7,  nueen  Victoria  Street.  London,  E.C.— Publication  con- 
taining price  lists  of  ■■  All-British"  arc  lamp  carbons— " Apostle," 
'■  Wittou."  flame,  and  "  Kinarko  "  (kinematograph). 

Mr.  George  Ellisox,  Birmingham.— Twenty-four-page  cata- 
logue containing  very  full  pnd  illustrated  description  of  their 
totally  enclosed  oil-break  circuit  breakers  for  industrial  purposes 
(a.c.  and  c.c.  750  volts).  The  different  methods  of  connecting 
cables  have  received  careful  consideration,  and  th'e  breaking  cap;ici- 
ties  of  the  s-n-itches  are  stated  definitely.  The  figures  of  the  latter 
are  based  on  actual  tests.  These  circuit-breakers  are  supplied  in 
large  quantities  for  controlling  independent  circuits  and  motors, 
and  are  also  mounted  in  groups  together  ;with  bus-bars  and  the 
necessary  accessories  to  form  main '  switchboards.  Prices  are 
tabulated  and  dimensions  are  set  out  in  detail. 

Messrs.  Vickers,  Ltd.,  of  57,  Victoria  Street.  S.W.  1,  have 
issued  through  their  Electrical  Sales  Department,  another  excellent 
publication  forming  part  of  their  foreign  trale  propaganda  efforts. 
The  letterpress  is  in  Russian,  and  the  booklet  contains  some  60  or 
more  art  pages  of  choicely  executed  photographic  views  of  their 
works,  turbo-generators  and  other  plant,  motors,  motor-driven 
machinery,  switchgear  and  controlling  apparatus,  inc. 

Liquidations. — Rural  Districts  Electrical  Under- 

takixos.  Ltd.— Meeting.  March  nth,  at  21.  Martin's  Laue,  London, 
to  hear  an  account  of  the  winding  up  from  the  liquidator. 

Balcke  &  Co.,  Ltd.— A  petition  presented  by  the  B.  of  T.  under 
the  Trading  with  the  Enemy  Amendment  Act  "for  the  winding-up 
of  this  company  is  to  be  heard  on  February  19th. 

National    Union    of    Manufacturers  (Inc.).— The   first 

annual  general  meeting  of  this  AfsoL-iation  was  held,  last  week,  at 
6,  Holborn  Viaduct,  E.C.  Mr.  Geo.  Terrell,  M.P..  the  president, 
was  in  the  chair. 

The  president  (Mr.  Geo.  Terrell,  M.P.)  was  unanimously 
re-elected.  Reference  was  made  to  the  excellent  work  of  Mr." 
Cheeseman  as  secretary,  and  he  was  re-elected. 

The  chairmain  said  in  regard  to  the  activities  of  the  Association 
during  the  year,  they  had  attempted,  and  with  a  considerable 
measure  of  success,  to  impress  upon  the  Government  that  manu- 


facturers as  a  body  should  be  consulted  upon  all  matters  which 
affected  labour  or  their  businesses.  In  the  past  tne  Government 
had  consulted  the  Trade  Unions,  their  own  officials,  politicians, 
and  amateurs,  and  also  what  they  (the  Government)  called 
biHiness  men.  He  did  not  think  that  was  fair,  and  their  Associa- 
tion had  used  every  opportunity  of  impressing  upon  the  Govern- 
ment that  they  should  take  organisations  like  theirs  into  their 
confidence  and  consult  them  as  to  what  they  wished  done.  A 
monster  deputation  had  been  presented  to  Dr.  Addison  when  he 
was  Minister  of  Munitions,  and  in  this  they  had  been  supported  by 
the  Federation  of  British  Industries  and  by  the  controlled  firms, 
and  as  a  result  of  the  representations  then  made,  Dr.  Addison  had 
agreed  that  an  Advisory  Committee  should  be  set  up  by  which 
they  were  to  advise  in  labour  and  manufacturing  matters.  Then 
a  deputation  wa.«  sent  to  Mr.  Churchill,  who  siicceeded  Dr. 
Addison,  but  they  did  not  get  much  encouragement  "from  Mr. 
Churchill,  and  as  they  knew,  that  gentleman's  reign  up  to  the 
present,  from  a  financial  point  of  view,  had  been  a  disaster. 
Dealing  with  the  question  of  the  extra  12i  percent,  which  had 
besD  granted  to  workers,  the  chairman  said  that  the  Engineers 
Employers'  Feder.ation  had  been  consulted  and  had  given  sound 
advice  to  the  Ministry,  but  they  had  been  turned  down.  It  was 
a  pity  the  Federation  had  not  consulted  their  Association  ; 
for.  after  all.  what  were  all  these  organisations  for  if  they 
were  not  to  support  each  other .'  The  manufacturers  wanted 
to  be  on  the  best  of  terms  with  their  men,  and  were  always 
willing  to  give  the  men  more  money  for  more  output  ;  birt  the 
workers  must  realise  that  as  the  cost  of  labour  was  increased 
so  the  cost  of  the  article  which  labour  produced  was  increased.  He 
had  consulted  the  Prime  Minister  on  these  points,  and  had  found 
him  most  sympathetic.  He  proceeded  to  give  an  instance  of  an 
impni-tant  Committee  w'lich  had  been  set  up  to  consider  and  report 
upon  arrangements  v  hich  should  be  made  for  the  demobilisation  of 
workers  engaged  during  the  war  in  certain  factories,  controlled 
establishments,  and  other  firms  engaged  on  munitions.  The  Com- 
mittee in  question  consisted  of  IS  members,  of  which  seven  were 
Government  officials,  seven  were  representatives  of  Trade  Unions, 
and  only  two  were  employers  ;  thus  the  whole  of  the  British 
manufacturing  trade  was  represented  by  those  two  men.  Dr. 
Addison  had  since  written  to  him  agreeing  to  three  additional 
representative  manufacturers  being  nominated  by  the  Association 
to  serve  on  that  Committee.  Their  Association  had  also  intimated 
that  they  ought  to  be  consulted  in  regard  to  the  New  Man  Power 
Bill,  and  the  result  was  that  a  meeting  of  employers  was  convened 
by  Sir  Auckland  Geddes,  and  they  were  told  what  the  Grovern- 
ment  intentions  were,  and  invited  to  question  and  criticise  the 
proposals. 

The  following  resolution  was  moved  by  Mr.  Arthur  Berkeley 
(Berkeley  &  Young,  Ltd.)  : — 

That  this  Union  endorses  the  action  of  the  United  States  Chamber  of  Com- 
merce  m  notifying  German  business  men  that  future  trade  relations  wiU  not  be 
established  with  Germans  unless  and  until  a  responsible  Democratic  Govern- 
ment is  established  in  Germany,  and  this  Union  urrtes  all  business  men  in 
Great  Britain  to  adhere  to  this  policy  as  the  best  means  of  destroying 
militarism. 

Patents  in  Morocco. — It  is  announced  in  the  London 
Gazette  that  the  provisions  of  Section  91  of  the  Patents  and 
Designs  Act.  1907,  are  to  app'y  to  that  part  of  the  Empire  of 
Morocco  which  is  under  Fren?h  Protection,  as  from  August  1st, 
1917. 


LIGHTING  AND  POWER  NOTES. 


Bacup. — The  Electricity  Committee  is  asking  for  another 
conference  with  Rawteustall  on  the  question  of  special  supplies  of 
electricity.  Difficulties  have  arisen  out  of  the  recent  agreement 
between  the  two  authorities. 

Bedford.— Ne«-  Plant.— The  T.C.  has  instructed  the 
consulting  engineer  to  prepare  plans  and  specifications  for  the  in- 
stallation of  a  1,500-Kw.  plant  at  the  generating  station. 

Belfast. — At  the  \-A?.t  meeting  of  the  Tramways  and 
Electrical  Committee,  the  consideration  of  the  extensions  at  the 
Queen's  Island  was  deferred  till  a  special  meeting  could  be  held. 
The  ground  originally  intended  for  the  site  of  the  new  generating 
station  is  now  needed  as  part  of  a  great  extension  of  the  Queen's 
Island  shipbuilding  works.  Lord  Pirrie  (Messrs.  Harland  t'c  Wolff. 
Ltd.)  has  suggested  an  alternative  site.  and.  as  the  shipbuilding 
industry  is  one  of  the  two  chief  industries  of  the  commercial  capital 
of  It  eland,  every  consideration  must  be  given  to  it.  The  Electrical 
Committee  is  to  meet  his  Lordship  at  the  works.  The  extension  of 
Messrs.  Harland  i:  Wolffs  will  mean  a  great  extension  of  electrical 
p'ant  and  power  at  that  place. 

Blackburn.- ProVosed  Loan.— The  T.C.  has  decided  to 

apply  to  the  L.G.B.  for  sanction  to  borrow  ,-£  11 5.000  for  a  proposed 
new  electrical  generating  station  at  Whitebirk.  The  Electricity 
Committee  had  previously  considered,  and  adopted,  a  report  bv 
Mr.  Wheelwright,  the  electrical  engineer,  on  the  urgent  necessity 
of  providing  for  a  proper  supply  of  electricity  for  the  town,  and  to 
economise  in  coal  consumption,  and  had  recommended  that  steps 
be  taken  at  once  to  erect  on  the  site  at  Whitebirk  the  first  instal- 
ment of  the  proposed  new  works,  to  consist  of  a  generating  unit 
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complete  with  an  output  of  5,000  KW.,  and  that  avranftement^  be 
made,  if  possible,  with  the  Gas  Committee  for  the  boilers  to  be  gas- 
fired. 

Bootle. — LiNKiNG-UP. — The  T.C.  has  discussed  a  new 

scheme  for  linkinfr-up  with  the  Liverpool  electricity  undertakinjr  : 
the  scheme  was  proposed  by  the  Ministry  of  Munitions  as  an  alter- 
native  to  the  provision  of  additional  plant  at  the  Bontle  ^renerating 
station.  The  main  points  of  the  agreement  are  as  follows  : — The 
supply  to  be  for  a  period  of  three  years,  instead  of  .seven,  termin- 
able then,  or  thereafter,  by  one  year's  previous  notice,  in  the  event 
of  Bootle  being  able  to  obtain  more  favourable  terms  for  a  bulk 
supply  from  other  parties. 

The  demand  which  must  be  met  by  the  Liverpool  Corporation 
must  be  3,000  Kw.  for  the  commencement  of  the  supply,  instead  of 
1,.500  KW.  The  tramway  supply  of  electricity  to  continue  to  be 
given  by  Bootle. 

The  supply  to  be  measured  at  Bootle  and  Liverpool  boundaries  ; 
Bootle  to  run  its  plant  in  commission  at  the  peak  load,  and  no 
additional  plant  to  be  installed  by  Bootle  during  the  three  years  of 
the  agreement. 

On  the  various  points  of  the  agreement  several  amendments 
were  put  forward,  one,  which  was  carried,  was  to  render  it  pos- 
sible to  terminate  the  agreement,  not  only  should  Bootle  be  able  to 
obtain  more  favourable  terms  from  other  parties,  but  also  in  the 
event  of  its  being  able  to  generate  electricity  at  a  cheaper  rate. 

After  discussion,  the  Council  decided  to  agree  with  the  principle 
of  the  proposals,  but  to  consider  the  agreement  at  a  special 
meeting  before  finally  settling  the  matter. — Liverpool.Post . 

Bradford. — The  War  Wages  Committee  has  empowered 

the  Electricity  Committee  to  make  payments  in  strict  accord  with 
the  recent  award  of  the  Chief  Industrial  Commissioner,  and 
the  Electricity  Committee  is  requested  to  make  recommendations 
to  the  War  Wages  Committee  as  to  the  extent  (if  any)  to  which 
the  award  should  be  applied  to  the  technical  staff  of  the  department. 
The  Electricity  Committee  has  decided  to  extend  the  mains  and 
build  several  transformer  chambers  for  local  industries,  at  an 
estimated  cost  of  .to, 900, 

Bury. — Coal  Conservation. — Mr.  S.  .T.  Watson,  the 
electrical  engineer,  dealt  with  the  coal  conservation  proposals  in  an 
address  to  the  Bury  and  District  Chamber  of  Commerce  last  week. 
He  stated  that  he  did  not  believe  the  best  results  would  be  obtained 
from  a  Government  Department  having  complpte  control  of  the 
suggested  scheme.  If  the  Government  assisted  in  the  establish- 
ment of  the  scheme  and  then  entered  into  agreements  with  groups 
of  individuals  to  operate  the  stations  it  would  be  better. 

Continental. — Italy. — The  Sociebi  Anonima  per  I'Elet- 
trificazione  dei  Valichi  dell'  Appennino  has  been  formed  at  Leghorn 
with  a  capital  of  2.50,000  lire,  and  pQwer  to  increase  it  to  1,000,000 
lire,  with  the  following  scope  : — Assumption  of  concessions  and 
contracts  for  the  electrification  of  railway  and  tramway  lines. 
supply  of  electricity  for  the  working  of  the  same,  construction  of 
installations  for  the  utilisation  of  water  powers,  &c. 

Sweden. — Among  the  new  companies  recently  formed  in  Sweden 
are  the  Gnesta  Elektriskabolag,  organised  at  Gnesta,  with  a 
minimum  and  maximum  capital  of  respectively  SO.OOO  and  240,000 
kronors.  to  establish  a  central  electricity  supply  station,  and  the 
Jokkmokkskraftbolag,  formed  at  Jokkniokk.  with  a  capital  of 
25,000 — 45.0U0  kronors,  to  p>it  down  a  plant  to  utilise  certain 
available  water  power  in  the  district  in  the  generation  of  electrical 
energy. 

Doncaster. — In  view  of  the  absence,  through  illness,  of 
Mr.  G.  A.  Roberts,  acting  electrical  engineer  to  the  Corporation,  and 
the  importance  of  the  local  power  plant  being  at  once  inspected  and 
reported  upon,  the  Electricity  Committee  has  recommended  that 
Mr.  E.  S.  Rayner.  the  town's  electrical  engineer,  be  asked  to  obtain 
leave  from  his  work  for  the  Admiralty  in  order  to  visit  the  local 
plant,  and,  if  possible,  arrange  to  come  to  the  town  at  intervals, 
or,  in  case  of  breakdown,  to  advise  and  assist  the  Committee. 

Dublin. — With  regard  to  the  recent  discussion  in  the  City 
-Counpil  as  to  the  supply  by  the  Dublin  United  Tramway  Co.  of 
power  for  certain  purposes,  and  to  which  objection  has  been  taken 
by  the  city  authorities,  it  was  disclosed  at  the  recent  meeting  of 
the  company  that  the  supply  was  given  under  a  Defence  of  the 
Realm  Act  notice,  after  the  company  had  advised  the  authorities 
that  the  Corporation  had  ample  spare  power  to  give  the  supply. 

Dudley. — At  the  meeting  of  the  T.C,  last  week,  it  was 
decided  to  present  a  petition  against  the  Bill  promoted  by  the 
Shropshire.  Staffordshire,  and  Worcestershire  Electric  Power  Co. 
Alderman  Cook  stated  he  understood  the  company  were  seeking 
powers  to  erect  one  of  the  new  super-stations  at  the  junction  of 
the  Stour  and  the  Severn,  and  that  the  district  would  receive  its 
supply  from  there.  He  had  made  inquiries  as  to  the  reason  why 
Dudley  could  not  be  the  centre  of  one  of  these  stations,  seeing  that 
there  was  ample  coal  supply,  but  a  director  of  the  company  in- 
formed him  that  water  was  more  important  than  coal.  He  con- 
sidered that  if  an  industrial  district  like  theirs  could  get  cheap 
power  from  anywhere  they  ought  to  welcome  it.  Alderman 
Hughes  said  negotiations  were  going  on  in  the  district  with  the 
end  in  view  which  Alderman  Cook  had  mentioned,  and  they  all 
hoped  these  negotiations  would  be  successful.  Alderman  Hughes 
added  that  there  was  plenty  of  coal  and  water  below  if  they  could 
only  get  at  it. 

Eastbourne. — Public  Lighting. — The  T.C.  lias  decided 

to  have  43  street  gas  lamps  converted  to  electricity. 


Elland.— Proposed  Loan.— The  U.D.C.  has  decided  to 

make  application  to  the  L.G.B.  for  sanction  to  borrow  £2,000  for 
the  proposed  extension  of  the  electricity  works. 

Erith. — Price  Incricase.— The  U.D.C.   has  decided  to 

increase  the  price  of  current  for  power  forthwith,  owin/  t'>  1 1n- 
higher  cost  of  production. 

Farnworth. — Electrical  plant  has  been  installed  in  Messrs. 

Harwood  s  Cobden  Mill,  under  the  supervision  of  Mr.  Hutchinson, 
engineer  to  the  C<jiincil.  The  Suez  Mill  Co.  has  also  obtained  his 
services  as  adviser  on  the  installation  of  electrical  plant. 

Garforth  (Yorks.).— At  Garforth  Collieries,  recently,  a 
new  electric  plant  was  started  at  the  Sisters'  Pit.  Coal  has  been 
drawn  from  this  estate,  it  was  mentioned,  since  the  thirteenth 
century,  a  reference  in  a  Charter  dated  October  ISth.  I2(;2.  lieing 
the  earliest  recorded  date  of  coal  getting  in  Yorkshire.  The  new 
electric  plant  was  started  by  Mrs.  Gascoigne,  and  consists  of  a 
500-KW.  mixed-pressure  turbine  and  generator,  supplying  power 
for  hauling  and  pumping.  Electricity  is  also  conducted  to  the 
Isabella  Pit,  where  a  turbine  pump  has  been  installed  capable  of 
pumping  800  gallons  of  water  per  minute.  The  current  is  trans- 
formed to  110  volts  for  lighting,  and  dispenses  with  the  existing 
plants. 

Hull. — The  Electricity  Committee,  granting  an  additional 

war  bonus  of  ."js.  a  week  and  also  the  12^  per  cent,  bonus  on  earn- 
ings, decided  that  this  should  also  apply  to  the  technical  staff,  but 
not  to  the  clerical  staff. 

Irlam. — The  Partington  Steel  and  Iron  Co.,  Ltd.,  are  to 
build  a  "Garden  City"  of  1.000  houses  here,  a  start  being  made 
with  1.50  houses,  thcnecessary  Government  pei mission  having  been 
obtained,  and  it  is  suggested  that  an  electric  lighting  scheme  should 
be  adopted. 

Liverpool. — At  the  City  Council,  last  week.  Councillor 

Max  Muspratt  referred  to  the  interim  report  of  the  Coal  Conserva- 
tion Sub-Committee,  and  stated  that  the  tables  with  regard  to 
the  average  prices  charged  to  consumers  were  entirely  fallacious. 
It  was  important  that  the  Corporation  should  decide  what  lines 
ought  to  be  taken.  It  was  stated  that  the  electrical  engineer 
would  be  asked  to  report  on  the  question. 

London. — Stepney. — The  Electricity  Supply  Committee 

lias  received  a  report  ftom  the  borough  electrical  engineer  and 
manager  recommending  the  provision  ot  a  sub-station  in  the  north- 
eastern portion  of  the  borough.  Mr.  Tapper  points  out  that  for 
more  than  a  year  past  that  part  of  the  borough  has  been  receiving 
supplies  of  electricity  at  very  low  pressure  ;  the  demand  on  the 
Limehouse  sub-station  has  increased  during  the  past  four  years  by 
nearly  1,000  KW.,  and  the  low-tension  feeders  are  now  carrying 
about  50  per  cent,  more  than  their  rated  capacity,  resulting  in 
the  consumers  receiving  current  at  .about  Ifi  per  cent,  below  the 
standard  voltage  of  supply.  He  suggests  the  provision  of  a  building 
similar  to  the  Wapping  sub-station,  with  one  1,000-KW.  and  one 
500-KW.  converter,  with  the  necessary  overhead  crane,  switchgear. 
cables,  &o..  at  a  cost,  based  on  present  prices,  of  approximately 
£52.000,  made  up  as  follows: — Land,  buildings,  &c..  £12.650: 
plant,  £12,030:  feeder  cables,  £22,()(10  :  contingencies,  .•ei.GGO. 
Reference  is  also  made  to  the  engineer's  report  on  after-the-war 
developments,  in  which  a  further  extension  of  the  Limehouse 
generating  station  was  anticipated,  which  the  engineer  considers 
may  become  urgent  before  the  termination  of  the  war.  The  Com- 
mittee recommends  that  application  be  made  to  the  L.C.C.  for  its 
sanction  to  the  borrowing  of  £52.000  for  the  new  sub-station. 

Hackney. — The  Electricity  Committee  recommends  that,  as 
from  the  quarter  ending  March,  1918,  the  charges  to  all  ordinary 
consumers  for  both  lighting  and  power  he  subject  to.  a  percentage 
increase  of  50  per  cent.  :  that  slot-meter  consumers  be  charged  the 
same  minimum  as  flat-rate  consumers,  and  tliat  the  price  of  8d.  per 
unit  be  charged. 

Hammersmith. — The  Electricity  Committee  has  had  under  con- 
sideration extensions  to  the  mains  in  the  Hythe  Road  district.  The 
demand  is  for  200-KW.,  and  the  engineer  has  reported  upon  three 
alternative  methods  of  dealing  with  this,  namely  :  — (I)  By  fixing 
static  condensers  as  required  :  (2)  by  laying  a  new  main,  estimated 
to  cost  £8,100  ;  and  (3)  by  making  use  of  the  existinjf  White  City 
mains,  which  would  have  to  be  replaced  at  an  estimated  cose  of 
between  £8,000  and  £9,000,  Tht^  British  Insulated  and  Helsby 
Cables.  Ltd.,  are  willing  to  supply  suitable  static  condensers,  at 
£520  each,  estimated  to  increase  the  supply  by  ik;  kw.,  one  of 
which  will  be  sufficient  for  immediate  purposes.  In  the  event  of 
this  condenser  proving  satisfactory,  further  condensers  could  lie 
purchased  and  fixed  as  the  demand  increases.  The  Committee 
recommends  the  purchase  of  a  static  condenser. 

■Woolwich.  — The  Electricity  Committee  reported  that  the 
dem.and  on  the  stations  had  overtaken  the  safe  working  capacity 
of  the  plant,  and  that  the  Council  should  immediately  sanction  the 
putting  in  hand  of  further  extensions.  The  proposals  include  an 
additional  boiler  at  (ilobe  Lane  works,  extensions  to  coal  conveyor, 
provision  of  additional  elevator,  extension  ot  buildings,  A:c.,  at  a 
cost  of  £25,1()0  :  the  Council  will  receive  a  contribution  towards 
the  cost,  and  will  be  relieved  of  responsibility  for  outstanding  lia- 
bilities on  the  plant  should  its  use  no  longer  be  ie»|uired  to  meet 
the  Council's  demand  when  normal  conditions  of  working  are  again 
in  operation.  The  ''mimittee's  recommendations  were  adopted. — 
Kenthh  Indepemh 
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Londonderry.  —  An  agreement  luis  been  arriAed  "  at 
lietweeu  the  Corpjration  and  the  parties  who  hatl  threatened 
opposition  to  tlie  Ini])iovement  Bill  which  it  is  promoting-,  one  of 
the  objects  of  which  is  the  provision  of  a  supply  for  the  North  of 
Ireland  Shipbuilding  Co.'s  yard  and  workmen's  dwelling-s.  The 
minority  in  the  Corporation,  representing  the  Nationalist  Party 
obstructed  proirress  on  the  ground  that  they  had  no  adequate 
representation,  and  formulated  a  demand  for  an  extension  of  the 
i-itv  boundaries. 

Morecambe. — Price  Ixcuea.se. — The  T.C.  lias  advaiu'cd 

the  price  of  eneru-y  for  lisrhting  for  any  quantity  up  to  20  units 
l>er  quarter  to  lOs.  lOd.,  and  (ijd.  per  unit  beyotid  ;  and  power  to 
6s.  lOd.  up  to  20  units  jier  quarter,  and  to  SJd.  for  each  unit  lieyoml. 
as  from  March  Slst  next. 

Newcastle  -  under  -  Lyme.  —  Ltxking-up.  — At  the  last 

meetinjr  of  the  T.C.  a  recommendation  of  the  Electricity  Com- 
mittee was  approved  making-  application  to  the  L.G.B.  for  sanctiou 
to  borrow  £3.000  for  the  purpose  of  linkingr-up  the  electrical 
undertakinsrs  of  Stoke  and  Newcastle. 

Nottingham. — At  the  Council  meeting,  las't  week,  Alder- 
man X.  Ball,  referring:  to  the  Committee  formed  to  develop  the 
Colwick  Estate,  drew  attention  to  the  Colwick  weir  as  a  site  for  a 
power  plant. 

It  was  sug-o-ested  that  if  the  water  of  the  Trent  were  used  for 
condensing  purposes  in  a  modern  steam  turbine-driven  power 
station.  150,(HI0  KW.  could  be  obtained  there  :  the  Electricity 
Committee  agreed  that  this  was  possible,  and  hoped  after  the  war 
tu  be  able  to  erect  such  a  station.— .Vi/C^/fl^/mv)  Ereninii  Post. 

Portstewart. — Street    Lightixg. — The    Council     has 

received  a  reply  from  Mr.  F.  JIcLenahan  in  answer  to  the  Council's 
offer  of  .SOs.  per  lamp  for  the  lighting-  of  the  town  with  elec- 
tricity, stating  that  he  is  prepared  to  accept  3,is.  per  lamp.  It 
was  decided  to  accept  the  proposal,  and  4!l  lamps  are  to  be  installed. 

Salford. — At  the  last  meeting  of  the  T.C.  it  was  reported 
that  by  a  decision  of  Sir  George  .iskwith  as  to  the  increase  in  the 
rates  of  pay  to  workpeople^engaged  in  the  generation  and  distribu- 
tion of  electrical  energy,  the  cost  of  the  increases  (as  the  result  of 
his  last  award)  meant  an  additional  expenditure  to  the  department 
of  £3,000  per  annum. 

Sheffield. — A  10-in.  rod  rolling  mill  at  the  work?  of  the 
Hallamshire  Steel  and  File  Co..  Ltd..  Neepsend.  has  recently  been 
converted  to  electric  driving.  The  mill  is  driven  by  a  200-H.p. 
G.E.C.  motor  through  a  flexible  coupling  and  a  laminated  reduction 
gear  having  a  ratio  of  approximately  i  to  1. 

Shropshire  Power  Co.'s  Bill. — A  resolution  was  passed 

at  the  last  meeting  of  the  Worcester  City  Council,  authorising  the 
Committee  concerned  to  instruct  counsel  to  oppose  the  Bill  pi-o- 
moted  by  the  Shropshire,  Woroestersliire  and  Staffordshire  Electric 
Power  Co.  (now  before  the  House  of  Lords"),  or  compromise  on  such 
terms  as  thought  fit. 

At  a  meeting  jot  the  Board  of  Conservators  for  the  Severn 
Fishery  District,  the  chairman  stated  that  it  was  proposed  by 
the  Shropshire  Electric  Power  Co.  to  take  lands  at  Stourport  with 
a  frontage  to  the  Severn  and  Stour,  and  to  erect  works  for  generat- 
ing electricity  and  the  manufacture  of  gas  :  and  there  was  another 
Bill  proposing  to  give  powers  to  the  Gloucestershire  Electric  Power 
Co.  for  erecting  similar  works  at  Bullo.  below  Newnham.  It  was 
proposed  that  the  work  at  Stourport  should  be  proceeded  with  at 
once,  but  it  would  be  some  little  time  before  work  was  begun  at 
Bullo. 

Skelton  and  Brotton. — A  special  meeting  of  the  Council 

considered  the  question  of  revising  the  system  under  which  elec- 
tricity is  supplied  by  the  Council  to  certain  consumers  for  light- 
ing purposes.  The  electrical  engineer  reported  that  a  majority  of 
the  consumers  paid  for  the  current  on  a  flat  rate  basis  of  so  much 
per  week,  which  he  found  operated  to  the  disadvantage  of  both  the 
consumer  and  the  Council.  If  consumers  paid  by  meter  they  and 
the  Council  would  benefit.  He  also  suggested  "that  the  present 
quarterly  minimum  fee  charged  to  meter  consumers  be  abolished, 
and  a  minimum  half-yearly  change  substituted  to  cover  the  heavy 
and  light  periods  alike.  It  was  decided  that  steps  be  taken  to 
revert  from  the  fiat  rate  to  the  meter  system  of  payment  for  the 
whole  of  the  consumers,  and  the  suggestion  with  regard  to  the 
minimum  was  also  adopted. 

South   Shields.— At  a  meeting  of  the  T.C.  on  the  Gth 

inst.,  .\ld.  Henderson,  in  moving  the  adoption  of  the  annual  report 
of  the  Electricity  Committee,  said  it  was  working  under  abnormal 
conditions,  and  if  it  had  not  been  for  the  lighting  restrictions,  the 
income  would  have  been  something  like  £40.000.  insteadof  £32,000. 
It  was  not  fair  to  say  that  the  undertaking  was  losing  money  : 
there  was  a  gross  profit  of  6  per  cent,  on  the  capital  of  the  under- 
taking. The  amount  by  which  they  had  fallen  short  of  paying 
interest  and  sinking  fund  charges  -was  £3.028,  and  they  proposed 
to  make  up  that  shortage  from  the  reserve  fund,  leaving  a  balance 
of  £12.18H.  It  was  decided  to  -make  a  charge  for  meter  rent  for 
consumers  of  electric  power. 

Watford.— Plant  Extension.— The  L.G.B.  has  author- 
ised the  U.D.C.  to  proceed  with  extensions  to  the  electricity  plant, 
for  which  sanction  to  a  loam:  ilT.-'iOO  was  applied  for.  pending 
the  receipt  of  certain  particulars  before  the  loan  is-  formally 
sanctioned. 


Whittlesea. — The  Council  has  agreed  to  pay  au  inciv^i- 
of  1  ">  per  cent,  for  electrical  energy  purchased  from  the  Peterboronpt. 
Electric  Traction  Co.  for  the  12  months  dating  from  October  27ih. 
1917. 

Wigan. — At  the  T.C,  last  weels,  Alderman  Grimshaw,  in 

moving  the  minutes  of  the  Electricity  Committee,  said  there  ha»i 
be  -n  a  considerable  increase  in  the  output  of  the  works,  the  total 
output  for  December  being  ><.5<i,uil  units,  as  against  619,639  in 
December,  1916,  an  increa.se  of  239.372  units.  Referring  to  the 
recent  wajes  award.  Alderman  Grirashaw  said  that,  compared  with 
pre-war  times,  there  was  an  incre.ise  of  £42  per  week  in  wages. 

Wolverhampton. — Proposed  Loaxs.— Application  is  to 

he  made  to  the  L.G.B.  for  sanction  to  the  borrowing  of  .£4,.">00  for 
the  purpose  of  carrying  out  alterations  to  the  switchboard  at  the 
Corjioration  electricity  works  ;  also  of  £32G  for  the  purchase  of  a 
30U-K.V.A.  transformer.  The  switchboard  is  to  be  divided  into 
sections  with  reactance  coils  between.  Tenders  are  to  be  obtained 
for  the  reactances. 

Wormit. — Price  Increase. — The  Tayside  Electric  and 

Gas  Light  Co.  has  notified  its  consumers  of  electricity  that  after 
April  next  lighting  charges  will  be  increased  to  7d.  per  unit  and 
contracts  by  17  per  cent. 

Worthing. — Tar  Oil. — The  T.C.  has  decided  to  comply 

with  the  request  of  the  Ministry  of  Munitions  to  use  where 
possible  tar  oil.  instead  of  American  and  other  oils,  for  the  elecl 
tricity  plant,  and  one  of  the  engines  is  to  be  fitted  with  tar-oil 
'apparatus,  at  an  approximate  cost  of  £1110. 

Yorkshire  Electric  Power  Co.'s  Bill. — At  a  conference 

of  the  West  Riding  local  authorities  at  Wakefield,  the  proposals 
of  the  Yorkshire  Electric  Power  Co.  with  a  view  to  the  extension 
of  its  powers  of  supply  of  electrical  energy  were  considered, 
and  the  following  resolution  was  carried  :  —  "  That  this  con- 
ference is  of  opinion  that  the  Bill  now  being  promoted  by  the 
Y.E.P.  Co.  seriously  prejudices  the  rights  of  local  authorities  within 
the  area  of  supply,  and  recommends  that  the  Bill  be  opposed. " 
It  was  further  recommended  that  local  authorities  concerned 
should  combine  for  the  purpose  of  opposing  the  BUI.  and  that  the 
costs  incurred  in  such  opposition  following  the  lodging  of  the 
petitions  should  be  shared  on  the  assessable  valuation  basis. 

The  Ardsley.  Dewsbury,  Kikheaton.  Marsden,  Monk  Bretton. 
Royston.  and  Wharfedale  Councils  have  decided  to  petition 
against  the  Yorkshire  Electric  Power  Co.'s  Bill.  The  Soyland. 
Farnley  Tyas.  and  Queensbury  Councils  will  support  the  measure. 


TRAMWAY  AND  RAILWAY  NOTES. 


Blackbnrn. — Regarding  the  local  tramway  dispute,  a 
joint  conference  of  representatives  of  the  Corporation  and  the  men 
was  held  on  February  7th.  The  procedings  were  of  an  amicable 
character,  and.  as  a  result  of  the  deliberations,  it  is  anticipated  that 
there  will  be  no  further  trouble,  though  some  details  remain  to  be 
finally  settled. 

Bradford. — The  Tramways  Committee  has  recommended 
to  the  City  Council  that,  in  its  opinion,  the  time  has  now  arrived 
for  the  manager  (Mr.  C.  J.  Spencer),  who  has  been  engag-ed  for 
more  than  a  year  on  work  for  the  Admiralty,  to  return  to  Bradford, 
in  order  to  resume  active  control  of  the  tramway  undertaking-, 
which  is  at  present  more  than  ever  in  need  of  the  manager's  per- 
sonal and  continuous  supervision,  and  that  the  town  clerk  lie 
instructed  to  communicate  with  the  Admiralty  with  a  -view  to 
releasing  him  at  an  early  date. 

The  annual  concert  promoted  by  the  tramway  employes,  at  St. 
George's  Hall,  was  a  great  success.  The  municipal  authorities 
were  officially  represented,  and  most  of  the  departmental  heads  of 
the  tramway  undertaking,  as  well  as  the  chairman  and  many 
members  of  the  Tramways  Committee,  were  present. 

Up  to  date,  it  is  recorded  that  hi  employes  of  the  Bradford 
tramways  have  given  their  lives  in  the  war. 

Croydon. — The  T.C  is  considorinsr  the  question  of 
opposing  the  Bill  of  the  London  United  Tramways,  Ltd. 

Edinburgh. — The  general  manager  of  the  tramway  com- 
pany has  issued  a  warning  as  to  possible  interruption  of  service 
due  to  the  wearing  out  of  the  cables,  which  it  is  impossible  to 
renew  as  under  normal  conditions.  The  system,  it  may  be  recalled, 
is  operated  by  cable  traction. 

Halifax. — Wages   axd  Fares. — The  T.C,   last  week, 

adopted  an  amended  resolution  by  the  War  Wages  Committee, 
urging  the  Government  to  put  a  check  on  the  constant  advance  of 
the  wages  bill  by  fixing  a  time  limit  within  which  no  further 
applications  shall  be  made  after  advances  have  Iwen  granted. 

The  CouncU.  by  a  lai-ge  majority,  rejected  an  amendment  that 
Tramways  Committee  minutes  recommending  increases  of  fares  be 
referred  back. 

The  same  meeting  adopted  a  resolution  instructing  the  Tram- 
ways Committee  to  reopen  the  West  End  circular  route,  recently 
closed.  The  Tramways  Committee  held  that  this  route,  which  has 
only  existed  two  years,  has  never  paiil.  and  that  the  district  is  well 
served  by  other  routes. 
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Leeds. — Parcel  Demvery.  — The   Chamber  of  Trades 

has  decided  to  recommend  all  traders  to  give  tearty  support  to  the 
new  scheme  of  the  Tramways  Committee  for  parcel  delivery  by  the 
tramways,  in  order  to  relieve  other  transport. 

Liverpool. — At  the  City  Council,  last  week.  Councillor 
H.  Rathbone  criticised  the  propriety  of  acceptingf  such  large 
contributions  towards  the  relief  of  the  rates  as  £12."i,000  from  the 
tramways  and  fli.'i.OOO  from  the  electricity  undertaking.  The 
state  of  the  tramway,  permanent  way,  rolling  stock,  &c.,  he  said, 
could  not  possibly  be  as  efficient  as  it  ought  to  be,  and  when  the 
time  came  for  development  an  enormous  expenditure  would  be 
necessary.  Alderman  Russell-Taylor,  chairman  of  the  Tramway.s 
Committee,  said  the  position  of  the  Committee  fully  justified  such 
grants  being  made.  The  equipment  of  the  system  was  as  good 
to-day  as  before  tl^e  war.  They  were  short  of  labour,  however,  and 
wanted  140  more  drivers  ;  if  these  were  obtainable  they  could  put 
loO  additional  cars  on  the  track. 

London. — Post  Office  Railway. — The  accounts  for 
the  period  ended  March  31st,  1917,  of  the  Post  Office  (London") 
Railway  show  a  total  expenditure  of  £600,128,  which  comprises 
the  following  items  : — Preliminary  expenses,  professional  fees, 
kc,  .£27,172;  experimental  plant,  £"i.4()7  :  tunnelling,  £495,717; 
stations,  £21,948  ;  earthworks.  A:c..  £10,0.iO;  land,  buildings,  and 
easements,  £37,752  ;  electrical  equipment,  £2,016.  The  balance 
of  authorised  issue  unexpended  for  the  period  under  review  was  : — 
In  hands  of  the  Post  Office,  £12,871  ;  unissued,  .£499,871,  making 
a  gross  amount  of  £1,100,000. — Mormiif/  Post. 

Manchester. — Tramway  Fares. — At  the  last  meeting 
of  the  T.C.  an  effort  was  made  to  induce  the  Tramways  Committee 
to  consider  the  desirability  of  extending  the  workmen's  cheap 
fares  up  to  8  a.m.,  instead  of  7  o'clock  as  at  present.  In  reply. 
Alderman  Bowes,  the  chairman,  contended  that  practically  all 
their  fares  were  workmen's.  There  was  a  possibility  that  before 
many  weeks  were  over,  the  Committee  would  ask  the  T.C.  for 
sanction  to  again  increase  the  fares.  The  proposal  was  defeated 
by  a  large  majority. 

Oldham. — Mr.  P.  Priestley,  manager  of  the  Corporation 

Tramways,  reports  that  at  present  he  cannot  carry  out  the  neces- 
sary repairs  to  the  permanent  way.  on  account  of  having  no  tar 
or  oil. 

Rochdale. — Electric  Vehicles. — After  a  long  con- 
sideration of  the  question  of  municipal  haulage,  the  T.C.  has 
.decided  to  purchase  three  electrically-driven  motor  wagons,  chiefly 
for  use  in  the  gas  and  electricity  departments. 

South  Shields. — Year's  Working. — At   a  meeting  of 

the  T.C.  on  the  6th  inst..  Alderman  Wylie,  moving  the  adoption  of 
the  annual  report  of  the  Tramways  Committee,  said  the  receipts 
amounted  to  about  £-44,000,  and  the  year  ended  with  a  substantial 
balance.  The  reserve  fund  had  reached  the  maximum  of  25  per 
cent,  ijf  their  capital  expenditure,  which  was  £  1  .'^  1 .000,  they  had 
also  put  aside  £3,040  for  maintenance  work  which  could  not  be 
done  on  account  of  the  war.  The  b dance  (£4,100)  to  go  to  the 
relief  of  the  rates,  represented  about  2id.  in  the  £. 

York. — Fares.—  In  presenting  the  minutes  of  the  Tram- 
ways and  Electricity  Committee,  Alderman  Meyer  said  they  pro- 
posed on  March  1st  to  increase  the  fares  to  the  maximum  of  a  Id. 
per  mile,  and  ultimately  they  proposed  to  ask  for  power  to  increase 
the  maximum.  As  regarded  the  electricity  undertaking,  owiTig  to 
the  award  of  £1  per  week  above  pre-war  wages  plus  12 J-  per  cent., 
the  charges  would  have  to  be  increased. 

The  Council  decided  to  increase  the  price  of  dinner  hour  and 
War  Office  tickets  one  halfpenny  on  the  return  journey.  War  Office 
quarterly  contract  tickets  are  to  be  discontinued,  and  preliminary 
steps  are  to  be  taken  to  obtain  authority  to  charge  increased 
fares. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia. — MELBorntNE. — Apri 


5th 


Department  of 
Director  of    Navy 


the    Navy.      Motor-driven   hydraulic   pump. 
Contracts,  Melbourne. 

.Adelaide. — February    27th.      P.M.(i.'8    Department. 

Telephone  material.   Schedules  I7'.l  .and  4.s:-i.    See  "  OfRcial  Notici->  " 
.In.nnarv  18th. 

Belfast.  —  March  nth.  Tramways  and  l-]lcctricity 
Committee.  Tramway  Stores,  including  cable,  lamps,  carbon 
brushes.   i;c.     See  "  Official  Notices  "  to-day. 

Cavan. — March  4th.     I>.  of  0.     Storage  battery,  wiring. 

clectricaldriveu  pumpsj  pipes,   &c.     See   "  Official  Notices  "  to-day. 

Croydon. — February  ISth.    Tramways  Department.    ;3,  (>, 

or    12    months'    supply   of    general   stores  :    Tramways   Manager, 
Thornton  Heath  Depot. 

Dublin. — February  19th.  Electricity  Supply  Committee. 
Repairs  to  boilers.     See  "  Official  Notices  "  to-day. 

London. — L.C.C.  February  ISth.  Tramways  Depart- 
ment. 4,500  forged  steel  driving  wheel  tires,  and  .3.000  forged  steel 
trailing  wheel  tires.  Manager,  L.C.C.  Tramways.  Belvedere  Road, 
S.E.  1. 

H.M.  Office  of  Works.  February  20th.  Copper  conductors,  kc. 
See  "  Official  Notices  "  to-day. 

Newport  (Mon.). — February  18th.  Electricity  Depart- 
ment. One  3.OO0-KW.  turbo-alternator  and  surface  condensing 
plant.     See  "Official  Notices  "  February  1st. 

Warrington. — P^bruary  2(U.h.  Electricity  Department. 
Steam  pipework.     See  ''  Official  Notices  "  February  sth. 

JIarch  5th.  Electricity  nepartment.  E.H.T.  switchgear.  See 
"  Official  Notices  "  to-day. 


.  transformers,  and  one 


CLOSED. 
Bolton. — Electmcity  Committee.     Accepted   tenders   for 

plant  at  Back-o"-th'-Bank  electricity  works. 

nritish  Thomson-Houston  Co.,  Ltd.— Turbo-alteraator. 

Hick.  Harsreaves  &  Co.,  Ltd.— Condensing  plant. 

British  Westinglionse  Co.,  Ltd.— Switchgear. 

Babcock  A  Wilcox,  Ltd.— Boilers,  stokers,  ttc. 

E.  Green  lV  Sons,  Ltd. — Economisers. 

Ledward  &  Becket.— W'ater  screening  plant. 
The  C'oramittee  has  also  accepted  the  tender  of  Messrs.  Drake  and 
Gorham  for  a  one-ton  electrical  vehicle. 

Bradford. — Electricity  Committee  :- 

Brush  Electrical  Engineering  Co.,  Ltd.— Two  I 

H  0-K.v.A.  transformer. 
Bi'itish  Electrical  Transformer  Co.,  Ltd.— Two  1,003  k.v.a.  transformers. 
Goodall,  Clayton  &  Co.,  Ltd.— Coal  handling  plant. 
British  Westinghouse  Co.,  Ltd.— Three  oil  switches, 
.lohn  Wolstenholme  &  Son.,  Ltd  — Circnlating  water  pipes. 
Mather  &  Plait,  Ltd.— Two  625-b.h.v.   motors  (inclusive  of  starters  and 

switches)  for  driving  circulating  water  pumps,  also  three  centrifugal 

boiler  feed  pumps. 
Tramways  Committee  : 
National  Rail  &  Tramway  Appliances  Co.,  Ltd.,  and  Cole,    Marchent  and 

Morley,  Ltd.— supply' of  brake  shoes, 
.lohn  Brown  *:  Co.,  Ltd.— 4,0  steel  tires,  approximately  £2,000. 

Wolverhampton. — Corporation.     Accepted  tenders  : — 

T.   it  S.   Ham.— Laying  foundations  for  the  cooling  towers  at  electricity 

works,  £  /OL 
Willans  &  Robinson,  Ltd.— Spare  parts  for  the  5,000  kw.  turbine  sets,  fl58. 
Gibbons  Bros.— Steel  chequer  (lat  flooring,  £18. 
ReyroUe  &  Co.— Switch  panel  to  central  or  rotary  converter,  £iM. 
Lea  Recorder  Co. — Water  measuring  recorder  for  use  in  connection  with  a 

5,000.KW.  turbo-arternator,  at  £X. 


FORTHCOMING     EVENTS. 


TELEGRAPH  AND  TELEPHONE  NOTES 


Dutch  Cables.^The  embargo  on  Dutch  cables  has  been 

provisionally  raised,  allowing  of  the  restoration  of  commercial 
telegraphic  communication  between  Great  Britain  and  Holland. 

Leeds. — The  arrangements  for  the  change-over  of  the 
Leeds  telephones  to  the  automatic  service  are  now  almost  com- 
plete. It  is  sttetei  that  of  the  8.000  instruments  that  will  come 
under  the  scheme,  about  2,000  had  been  fixed  by  the  end  of  1915. 
The  call  to  the  Colours  of  al|ffit  men  and  the  consequent  depletion 
of  the  telephone  staff  tlien  considerably  delayed  the  alteration. 

Motor-Cycles  in  Telephone  Service. — The   New   York 

Telephone  Co.  has  recently  placed  an  order  for  100  motor  bicycles 
for  the  use  of  its  staff  engaged  in  its  repair  and  maintenance 
department  in  the  Greater  New  York  district.  The  tests  that  have 
been  carried  out  show  that,  owing  to  the  quicker  transportation 
that  is  possible  by  the  motor-cycles,  the  work  of  the  department 
can  be  carried  on  at  a  less  cost  than  hitherto. 

Uruguay. — The   Department  of  Posts  and  Telegraplis  is 

studying  a  projwsal  for  the  installation  of  an  automatic  telephone 
service  in  Monte  Video. 


y,    February   l.ith.   At  G.IS  p.m.     At  the 
Kiniberl.    Concert  (Ladies'  Nigliti. 

lastitution  of  Mechanical  Engineers.— Friday,  February  15th.     At  6  p.m. 

.\t  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.      Annual 

general  meeting. 
Boyal  Institution  of  Great  Britain.— Saturday,  February  16th.    At  S  p.m. 

At  Albemarle    Street,    W.     Lecture  on    "Problems  in  Atomic  Structure'* 

(Lecture    II,    by  Prof.  Sir  J.  .J.  Thomson. 
Association    of     Mining     Electrical     Engineers    (West     of    Scotland 

Branch).— Saturday,  February  llith.    At  4.au  p.m.    .\t  the  Roval  Technical 

College,  Glasgow.    Paperon  ■■  Steam  Turbines  as  Applied  to  Colliery  Work," 

by  Mr.  P.  .L  Pliven. 
Ro;al  Society  of  Arts.— Monday,  February   l«th.     At  4.30  p.m.    At  John 

Street,  Adelpbi,  \V  C.    Cantor  Lecttu'e  on  "The  Economic  Condition  of 

the   United   Kiiigdoiii  Before  the  War:  the  lijal  Cost  of  the  War;  and 

Economic  Rtcnnstrnction  "  (Lecture  ll,  by  Mr.  E  Crammond. 
Institution  of  Civil  Engineers.— Tuesday,  February  19th.     At  5.30  p.m.     At 

Gt.  George  Street,  a.W.    Paper  on   "Modern  DeVBlopments  in  Gasworks 

Construction  and  Practice."  by  Mr.  A.  Meade. 

Greenock    Electrical    Society.— Thursday,  February  21st.     At  7.<,'">  p.m.' At 

r2,  West  sten  art  Street.      Paper  on  "  Notes  on  Electric  Funiaces,"  by  Mr. 

F.  H.  Whvsall. 

Belfast  Associallon  of  Engineers.  -  Thursday,  February  2lst.  At  7.45  p.m. 
At  the  .Muiii.iiKil  Technical  Institute.  Paper  on  the""  Decimal  System," 
by  Dr.  W.  .J.  Lrawford. 

Institution  of  Electrical  Engineers.— Thursday,  February  91st.  At  6  p.m. 
At  the  In-utution  of  Civil  Engineers,  Ot.  George  Street'.  S.W.  Paper  on 
"Switchgear  Standardisation."  by  Dr.  C.  C.  Garrard. 

(Birmingham  Local  Section).— Wednesday,  February  20th,  At 
7  p.m.  At  tlie  University,  Kdnumd  Stt«et.  Pap.u  on  "Switchgear 
Stalldardjsati.jn,"  bv  Dt.  C.  C.  Garrard. 
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After-War  Trade  and  Standardisation. — In  the  "  Board 

(if  Trade  .Ti)uiual  "  for  February  7th,  extracts  are  given  fi'om 
reports  of  the  Departmental  Committees  bearing  uixjn  the 
siibjeet  of  standarclisation.  It  is  pointed  out  that  our  foreign 
conipt>titor.s  in  the  majority  of  industries  carrying  on  an  active 
export  trade  have  organised  production,  so  that  individual 
manufacturers  can  concentrate  their  efforts  on  a  limited  range 
of  standardised  products.  The  principle  of  standardisation  is 
approved  by  the  Committees,  and  their  reports  show  that  effec- 
tive standardisation  cannot  be  achieved  without  the  closest 
co-operation  between    manufacturers. 

Standard  ships  and  engines  are  already  being  built,  but  in 
these  cases  the  object  is  the  rapid  completion  of  the  largest 
possible  amount  of  tonnage  rather  thao  the  constniction  of 
the  most  efficient  tyjies  of  ship ;  the  process  of  standardisation 
is  being  carried  further,  and  the  Shipping  and  Shipbuilding 
Industries  Committee  recommends  that  a  joint  committee 
should  be  formed  under  the  Eijgineering  Standards  Commit- 
tee to  promote  the  movement. 

The  Committee  which  inquu-ed  into  the  engineering  trades 
also  considers  that  the  variety  of  |)atterns  manufactured  could 
be  reduced  with  advantage,  and  contrasts  the  excellent  re- 
sults accruing  from  the  Standardi-sation  of  locomotives  for 
India  with  the  diversity  of  designs  in  use  in  England,  where 
each  great  railway  builds  its  own  engines,  and  British  con- 
sulting engineers  for  foreign  railways  all  have  ideas  of  their 
own  which  necessitate  separate  drawings  and  patterns  for 
ahiiost  every  locomotive  produced,  causing  considerable  waste. 
In  the  case  of  machine  tools.  American  manufacturers  have 
captured  a  large  proportion  of  the  trade  by  turning  out  stan- 
dard types  of  machines,  and  similar  advantages  have  been 
gained  by  standardisation  in  the  Swiss  watch  trade,  and 
.American  agricultural  implements,  motor-cars,  typewriters, 
and  telephone  appliances. 

The  admirable  work  accomplished  by  the  Engineering 
Standards  Committee  is  adequately  recognised,  and  the  Engi- 
neering Ti-ades  Committee  recommends  that  the  Government 
should  increase  its  financial  support  to  the  work  of  the  E.S.C. 

In  the  report  on  the  Electrical  Trades,  the  combination  of 
manufacturers  is  advocated  in  order  to  secure  the  extension 
of  standardisation  "  w'hich  the  Committee  con.siders  is  of  the 
highest  importance  from  a  national  as  well  as  from  an  inter- 
national point  of  view.  It  is  to  be  hoped  that  the  Govern- 
ment will  do  its  utmost  in  the  future  to  accept  recognised 
standard  plant,  as  its  example  in  the  past;  in  calling  for 
modifications,  hds  had  a  pernicious  influence  on  other  buyers. 
During  the  war  makers'  standards  have  perforce  been 
accepted,  and  have  been  found  to  satisfy  all  practical  require- 
ments." 

With  regard  to  foreign  trade,  "makers  must  be  prepared 
t;i  adjust  themselves  to  the  need  of  the  country  concerned, 
where  accessories  of  a  different  type  have  become  universal." 

In  the  report  on  the  Iron  and  Steel  Trades,  the  Committee 
refers  to  the  excessive  variety  of  sizes  and  weights  of  sec- 
tions, due  largely  to  the  divergent  requirements  of  British 
consulting  engineers,  and  the  tests  with  which  manufacturers 
have  to  comply  are  often  too  .«ievere,  and  of  "  immense  and 
ahnost  capricious  variety";  the  Committee  holds  that  the 
tests  laid  down  by  the  Engineering  Standards  Committee 
•  should  be  adopted  in  all  cases. 

Tlie  Comniittee  on  the  Textile  Industries  also  recommends 
standardisation  so  far  as  is  practicable. 

"  The  St.   Helen's  Co." — Tn  our  issue  of  Januarv  4th, 

Mr.  .J.  H.  C.  Brookini;-.  manafferof  the  St.  Helen's  Cable  and  Rubber 
Co..  Ltd..  commenting-  on  a  reference  to  Mr.  F.  L.  Rawsou  as  "  con- 
suUin<f  engineer  to  the  Sf.  Helen's  Co..''  wrote  pointing  out  that  the 
latter  was  not  the  company  with  which  he  (Mr.  Brooking)  was  con- 
nected.  We  have  now  received  a  letter  from  Mr.  Henry  .Tames  Snell,  in 
which  he  explains  that  "  The  St  Helen's  Co..  Ltd..''  is  the  company 
that  was  formed  to  carry  out  the  process,  which  he  invented,  for 
the  extraction  of  gold  from  sea-water,  and  that  3Ir.  Rawson  has 
acted  as  consulting  engineer  to  this  company  from  its  inception. 
Mr.  Snell  also  details  the  history  of  the  concern,  the  larg-est  holders 
in  which  are  him.self  and  Mr.  Rawson.  During-  the  last  12  years 
the  company  has  "  made  over  SO  most  careful  official  trials  of  the 
process  with  26  different  plants.''  The  exploitation  of  the  process 
has  been  held  up  by  the  war. 

'We  regret  that  we  cannot  spare  space  to  publish  the  letter,  which 
would  occupy  two  columns. 

Association  of  Electrical  Station  Engineers,  London.— 

The  annual  meeting  was  held  on  February  5th,  at  ,St.  Bride's 
Institute.  Over  200  members  were  present,  representing  43 
company  and  municipal  electricity  supply  undertakings. 

The  President.  Mr.  H.  W.  Healy,  Battersea.  gave  an  account  of 
the'work  of  the  Reconstruction  Committee  during  the  past  few 
months,  and  the  very  gratifying  influx  of  new  members.  The 
Selection  Committee  had  insisted  that  only  qualified  engineers 
should  be  accepted,  and.  in  consequence,  many  applications  were 
refused.  He  hoped  that  iu  the  near  future  the  Association  would 
provide  for  a  .Junior  Section.  The  Committee  had  kept  in  touch 
with  the  kindred  Associations  in  Scotland  and  the  provinces,  and  at 
the  National  Conference  to  be  held  on  the  11th  inst.  representatives 
from  these  would  be  present. 

The  Secretary.  Mr.  W.  A.  Jones,  Leytoi^read  the  annual  report, 
in  which  he  mentioned  those  cases  of  members'  disputes  with 


eraplo.yers  which  the  Association  had  been  compelled  to  take  to 
arbitration,  and  in  all  of  which  they  had  been  successful  in  their 
claims.  The  membeiship  now  comprised  all  grades  of  technical 
staffs,  from  chief  assistant  to  junior  engineer,  and  there  had 
recently  been  a  marked  increase  in  the  number  of  senior  engineers 
joining  the  Association. 

The  balance-sheet  showed  the  Association  to  be  in  a  healthy 
financial  condition. 

On  account  of  his  leaving  Battersea  to  take  up  a  new  appoint- 
ment, it  was  regretted  that  Jlr.  Healjr.  to  whose  energy  the 
Association  owed  its  present  fioui-ishing  condition,  had  fo'jnd  it 
necessary  to  resign  from  office. 

Ne.v  officers  were  nomiu.ated.  and  the  following  were  elected  :  — 

President— Mr.  A.  C.  Bostel.  Croydon. 

'Vice-President.— Mr.  W.  J.  Jeffery.  Charing  Cross,  West  End  and 
City  Electric  Supply  Co.. Ltd. 

Hon.  Secretary  and  Treasurer. — Mr.  W.  A.  Jonea.  37.  Wallwood 
Road.  Leytonstone,  E.  11. 

Publicity  Secretary. — Mr.  G.  C.  Law.  Barnes. 

Committee. — Messrs.  Chapman,  London  and  Xorth-Western  Rail- 
way Co.  :  Christmas.  Islington  :  Clare,  'Woolwich  ;  Giffen,  West 
Ham  :  Healy.  Battersea ;  Hewitt,  Charing  Cross.  West  End  and 
City  Electric  Supply  Co..  Ltd.  :  Mann,  South  London  Railway  Co.  ; 
and  M'llcocks.  Hammersmith. 

-A.  presentation  was  made  to  Mr.  W.  A.  Jones  for  his  ungrudging 
efforts  on  behalf  of  the  .Association,  and,  at  the  close  of  the  general 
meeting,  a  few  members  presented  cigarette  cases  to  Messrs.  Healy 
and  Jones  in  token  of  appreciation  of  their  services. 

Electrical  Power  Engineers'  Association. — A  Xationai 

Conference  of  the  Association  of  Electrical  Station  Engineers  W^s 
held,  on  the  11th  inst..  at  St.  Bride's  Institute,  Fleet  Street. 
London.  Representatives  attended  from  London.  Manchester, 
Sheffield,  and  the  Midland  Electric  Power  Supply  Kngineers' 
Association,  and  a  telegram  was  received  from  staff  engineers  in 
Bradford  assvu-ing  the  Association  of  their  hearty  support  in  the' 
reconstruction.  The  chair  was  taken  by  Mr.  'W.  A.  Jones,  the 
president  of  the  National  Association. 

-  It  was  agreed  that  three  centres  be  fixed — Manchester,  Birming- 
ham, and  Loudon — each  to  control  the  affairs  of  their  sections  in 
the  areas  as  under  : — 

1.  Slanchester : — The  area  north  of  Nottingham.  Chester,  and 
Stoke,  including  North  Wales. 

2.  Birmingham  : — South  of  the  above  line  and  north  of 
Gloucester,  Northampton,  and  Peterborough,  including  South 
Wales. 

3.  London : — South  of  Gloucester.  Northampton,  and  Peter- 
borough. 

It  was  proposed  by  Mr.  Thomas  (Manchesterl  and  seconded  by 
Mr.  Burgess  (Birmingham),  "That  the  title  of  the  National 
Association  be  altered  to 'The  Electrical  Power  Engineers' Associa- 
tion.' " 

After  carefully  examining  the  question  of  registration  or  incor- 
poration, the  meeting,  acting  upon  legal  advice,  resolved  that  the 
Association  should  operate  under  registration. 

It  was  decided  that  the  .Selection  Committees  be  instructed  to 
maintain  a  high  standard  of  qualifications,  and  that  qualified 
engineers  in  charge  of  power  plant  in  factories  should  be  eligible 
for  membership. 

It  was  resolved  tha,t  the  National  Executive  Council  should 
comprise  the  president,  secretary,  and  two  nominees  from  each  of 
the  three  divisions. 

The  Section  Committees  are  to  submit  their  proposals  concerning 
the  revision  of  rules  to  the  National  Executive  Council  for  final 
consideration. 

The  resignation  of  the  National  .Secretai'y,  Mr.  W.  J.  Ebben,  was 
received  with  regret,  and  a  Sub-Committee  was  appointed  to 
arrange  for  some  recognition  of  the  services  rendered  by  Mr.  Ebben 
in  the  pioneer  work  of  the  original  Association.  Meanwhile.  Mr. 
Jones  agreed  to  act  until  the  appointment  had  been  filled  by  the 
National  Executive  Council. 

The  claims  of  the  Electrical  Trades  Benevolent  Institution  were 
brought  before  the  Conference,  and  it  was  decided  that  it  was 
deserving  of  the  whole-hearted  support  of  the  memb?r9.  and  that 
particulars  and  forms  of  application  for  membership  be  supplied 
to  each  section.  Cases  of  timely  assistance  rendered  by  the  Elec- 
trical Trades  Benevolent  Institution  were  quoted,  and  it  was  felt 
that  the  good  work  done  among  staff  members  of  the  electrical 
industry  and  their  dependents  was  such  as  demanded  the  help  of 
the  members  of  the  Electrical  Power  Engineers'  Association. 

Volunteer  Notes. — London  Aemy  Troops  Companies, 

'Volunteer  EsaiNEERS. — Headquarters:  Balderton  Street,  Gros- 
venor  Square,  W.  1. 

Ciders  for  the  weeli  ending  February  23rd,  1918,  by  Lieut.-Colonel  C.  B. 
Clay,  V.D.,  Commanding. 

Officer  for  the  Week.— SecoaA  Lieut.  H.  J.  Golding. 

Next  for  Dit'ii —lAent.  v.  Bowden.  — 

Monday,  February  18th.— Ko.  3  Compaly,  6.30—3.30.  Recruits'  Drill, 
6.30—8.30.      Signalling  Section,  6.30—8.30. 

Tuesday,  February  19th. — Lecture  on  *'  Demolitions,"  at  6.30.  Physical  Drill 
and  Bayonet  Fightiiig,  7.30. 

Wednesday,  February  20th. — No.  1  Company,  Entrenchments,  lic,  6.30 — 
8.30.    Recruits'  Drill,  6.30. 

Thursday,  February  2l3t. — No.  2  Company,  Entrenchments,  Ac,  6 — 8, 
Recruits'  Drill,  6.30—8.30.  Signalling  Section,  6.30—8.30.  Ambulance  Section, 
6.30—8.30. 

Friday,  February  22nd. — Musketry,  5.30 — 8. 

Saturday,  February  23rd.— Knotting,  &c.,  for  the  whole  corps,  2,45 — 4,45. 
Musketi-y,  2.45 — 4.45. 

Special  NotUes, — All  drills  will  take  place  at  Headquarters,  unless  otherwise 
stated. 

(By  order)  Macleod  Yeabslby,  Capt,  and  Adjutant. 

Inquiries. — Makers  of  the  "  Victor  "  insulators  are  asked 
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Birmingham  Manufacturers  and  the  Whitley  Report. — 

A  Conference  of  representatives  of  employers  in  the  met  ill, 
eng'ineerinj;-,  and  connected  trades  of  the  Birmingham  district  was 
held  recently,  with  the  ol)ject  of  considering  the  Whitley  Report. 
Representatives  attended  from  six  important  federations  and 
associations  of  employers. 

According  to  the  Timex,  the  tone  of  the  discussion  was  generally 
in  favour  of  the  objects  of  the  Report,  while  critical  of  some  of 
the  methods  proposed.  Several  of  the  representatives  were 
inclined  to  emphasise  the  unity  of  interests  among  all  the  trades 
of  =nch  a  district  as  that  of  whieh  Birmingham  is  tlie  centre,  and 
ti>  urge  tluit  this  fact  was  not  sutliciently  recognised  in  the  Rwport. 

Using  the  Metric  System. — In  the  Ameiinm  Marhiiiis/ 

of  January  ISth,  Mr.  F.  Thun,  Secretary  of  the  Textile  Machine 
Works,  Reading.  U.S. .A.,  commenting  on  an  article  :  "  Why  Force 
us  to  Speak  a  Foreign  Language.'  '  says  :  "We  wish  to  state  that 
we  are  partial  to  the  metric  system,  for  the  reason  that  we  have 
been  using  it  in  some  part  of  our  work  for  the  last  20  'years.  We 
cannot  consistently  oppose  the  efforts  to  introduce  the  metric 
system  into  this  country.  Our  reason  for  this  position  is  due  to 
the  fact  that  we  had  to  adopt  the  European  standards  in  order  to 
be  able  to  compete  in  the  world's  markets  for  some  of  our  specialities. 

According  to  the  A'eiv  i'lirk  Trikuiic,  the  U.S..\.  War  Department 
has  adopted  the  metric  system  of  measurement  for  artillery  and 
machine  guns  and  maps  for  the  use  of  the  American  oversea 
forces  ;  the  change  was  agreed  upon  at  the  suggestion  of  the 
French  Government,  to  avoid  confusion  in  France,  where  the 
metric  system  is  used  exclusively. 

In  an  address  to  the  Londou  Chamber  of  Commerce  on  February 
1st.  Viscount  Hythe,  who  has  recently  conducted  an  inquiry  in 
Italy  on  trade  matters,  stated  that  it  was  important  that  British 
manufactui-ers  exporting  to  Italy  should  use  Italian  coinage  and 
the  metric  system. 

Dublin  and  District  Linlting-up.— The  local  Linking-up 

Committee,  of  which  Major  0.  T.  O'K.  Webber,  R.E.,  is  chair- 
man, and  Mr.  R.  N.  Eaton,  hon.  secretary,  hasi  issued  an 
interim  report  dealing  with  certain  interconnections  of  existing 
stations  which  can  immediately  be  made  at  a  small  capital  outlay, 
and  will  result  in  a  saving  of  fuel.  The  total  output  of  public 
and  private  power  plants  in  the  district  at  present  exceeds  20,000 
ivW.,  and  is  expected  to  exceed  30,000  Kw.  shortly.  All  the  stations 
except  those  of  the  t.'orporation  (Pigeon  House)  and  the  Tramways 
Co.  (Ringsend)  are  small,  and  only  they  and  the  Port  and  Docks 
Board  station  have  adequate  coal  and  water  facilities. 

At  present  there  are  seven  generating  stations  as  follows  : — 
Dublin  Corporation,  mas.  load  7.000  KW.,  three-phase,  5r.5  c.ycles  ; 
Dublin  United  Tramways  Co.,  maximum  load  3,600  KW.,  three- 
phase,  35  cycles,  and  D.c.  Also  the  following  direct-current 
plants  : — Rathmines  U.D.C.,  maximum  load  .5.52  KW.  ;  Pembroke 
U.D.C.,  maximum  load  562  KW.  ;  Dublin  and  Lucan  Railway, 
maximum  load  200  KW.  :  Sutton  and  Howth  Tramway,  maximum 
load  not  given  ;  and  Dublin  Port  and  Docks  Board,  maximum  load 
500  KW. 

The  proprietors  of  the  Dublin  and  Lucan,  and  Sutton  stations 
are  desirous  of  obtaining  an  immediate  bulk  supply  either  from 
the  Corporation  or  Tramway  Co.  Investigation  shows  that  there 
would  be  a  saving  in  generating  costs,  after  allowing  for  trans- 
mission and  conversion,  of  £2,511  by  the  Lucan  Co.  purchasing  its 
energy  from  the  Dublin  United  Co..  and  that  a  saving  of  over 
1,000  tons  of  coal  per  annum  would  result. 

In.  a  similar  w.ay  a  saving  of  £3,573  and  1.317  tons  of  coal 
per  annum  would  result  in  the  case  of  the  Sutton  station.  An 
immediate  linking-up  could  be  made  between  the  Port  and  Docks 
Board's  station  and  either  the  Corporation  or  Tramway  Co.'s 
stations  ;  the  Committee  suggests  that  a  three-phase  sub-station 
should  be  installed  at  the  power  station  of  the  Board  and  a  three- 
phase  distribution  system  laid  down  for  the  supply  of  the  ship- 
building yards,  engineering  works,  and  warehouses. 

Tile  Pembroke  and  Rathmines  generating  stations  are  moderately 
economical,  and  both  are  combined  with  refuse  destructors,  which 
provide  part  of  the  steam  ;  the  Pembroke  station  includes  two 
Diesel  engines,  which  are  now  being  run  on  tar  oil  obtained  from 
the  local  gasworks.  Linking-up  could  be  carried  out  at  moderate 
expense,  and  would  yield  immediate  economy. 

The  cost  of  linking-up  is  estimated  at  £2,100.  audit  is  believed  it 
would  be  possible  to  shut  down  the  Rathmines  undertaking,  so  far 
as  the  coal-fired  boilers  are  concerned,  for  six  months  in  the  year, 
saving  800  tons  of  coal. 

The  Committee  considers  it  desirable  to  link  up  either  the  Pigeon 
House  or  Ringsend  stations  with  the  Pembroke  Council's  station, 
and  that  through-running  should  be  further  developed  between  the 
Dublin  and  Bkssington  and  Dublin  United  Tramways. 

The  question  of  providing  power  on  a  large  scale  at  a  very  cheap 
rate  for  the  power  users  at  present  generating  their  own  power, 
and  for  bulk  supply  to  the  townships  of  Blackrock,  Kingstown  and 
Dalkey,  is  engaging-  the  attention  of  the  Committee,  as  also  the 
linking-up,  or  amalgamation,  of  the  Ringsend  and  Pigeon  House 
plants. 

A  Lightning  Strolce. — According  to  the  Times,  during  a 
thunder-storm  at  Biikewell,  on  Saturday  night,  a  woman  was  struck 
by  lightning  and  was  blinded  in  both  eyes. 

Appointments  Vacant. — The  Liverpool  Tramways  Com- 
mittee has  decided  to  advertise  for  a  deputy  general  manager  for 
the.  undertaking,  at  a  salary  of  £800  per  year  ;  fitter-driver  {n(>s.) 
for  the  Horsham  U.D.C.  electricity  department  ;  assistant  engineer 
(£250)  for  the  Bexley  U.D.C.  electricity  and   tramways  depart- 


ment ;  stokera  for  the  Derby  Corporation  electricity  department  ; 
assistant  mains  engineer,  draughtsman  and  clerk  for  sub-office  for 
the  Newcastle-on-Tyne  Electric  Supply  Co.,  Ltd.  ;  shift  engineer 
(50s.)  for  the  Tunbridge  Well^  Borough  Council  Electricity  Works. 
See  our  advertisement  pages  to-day. 

X-ray  Apparatus. — Chelsea    Hospital    for  Women    has 

received  £200  from  Captain  T.  Sorby,  who  was  recently  a  patient 
in  the  military  section,  towards  providing  an  X-ray  installation. — 
nr  Times: 

Worltmen's  Compensation- — At  Preston  County  Court. 

last  week,  hia  Honour  Judge  Sturges.  K.C.,  approved  of  a  settle- 
ment for  £25  and  costs  in  a  compensation  ca.se  in  which  the 
applicant  was  Robert  R.  Eccles,  of  Preston,  and  the  respondents 
Messrs. Dick,  Kerr  i:  Co.. Ltd..  Preston. 

In  another  case,  Elizabeth  Robinson,  widow  of  the  late 
Joseph  Robinson,  sought  to  recover  compensation  from  Messrs. 
Dick,  Kerr  *:  Co..  Ltd.,  for  the  lo.?s  of  her  husband.  Whilst 
at  work  in  December,  1916,  the  deceased  felt  a  pain  in  his  side, 
and  did  not  return  to  work.  After  death  a  post-mortem  examina- 
tion revealed  a  large  cancer  behind  the  heart.  Respondents 
denied  liability,  on  the  ground  that  death  was  due  to  disease,  and 
not  to  an  accident.  It  was  common  ground  that  an  accident  could 
not  have  caused  the  cancer,  but  the  material  point  was  whether 
or  not  it  had  accelerated  death.  To  avoid  an  expensive  trial,  the 
respondents  had  agreed  to  pay  £175,  and  costs.  His  Honour 
agreed. 

The  Electricity  Committee  of  the  Aberdeen  Town  Council  reports 
having  had  under  consideration  the  case  of  Thomas  Fyfe,  whose 
right  eye  was  injured  on  June  9th  last,  while  employed  as  an 
iron  turner  at  the  Ferryhill  electricity  station,  and  that  a  settle- 
ment has  been  made  under  the  Workmen's  Compensation  Acts  by 
a  payment  to  the  workman  of  £10o. 

Hull  Station  Engineers  and  the  A.E.S.E.— On  Feb.6th, 

at  the  Manchester  Hotel,  Hull,  under  the  chairmanship  of  Mr. 
Shankster,  acting  chief  assistant  at  Sculcoates,  a  meeting  of  Hull 
electrical  station  eng-ineers  was  held,  and  the  following  resolution 
was  passed  unanimously  : — "  That  this  meeting  of  Hull  electrical 
station  engineers,  having  in  view  the  period  of  industrial  and  economic 
r'econstruction  after  the  war  as  foreshadowed  in  the  Whitley 
Report  and  in  that  of  the  Coal  Conservation  Sub-Committee,  con- 
siders that  the  interests  of  their  profession  can  only  be  effectively 
represented  by  a  powerful  and  united  body  elected  from,  and 
by,  all  grades  of  station  engineers  ;  this  can,  in  its  opinion,  be  best 
attained  by  all  central-station  engineers  becoming  members  of  the 
A.E.S.E."  The  persons  present  unanimously  decided  to  form  a  local 
branch  of  the  A.E.S.E.,  and  in  the  meantime  to  apply  to  he  attached 
to  the  Manchester  Branch. 

Business-Men's  War  Bonds  Week. — Under  the  National 

War  Savings  Committee,  the  -Vldwych  Club  is  organising  a 
Business  Men's  Week  in  connection  with  the  War  Bond  Campaign. 
The  date  will  lie  from  March  ith  to  9th.  The  object  is  set  out  in 
the  following  letter  which  has  been  issued  to  the  Masters' 
Organisations  throughout  the  country  :  — 

The  National  War  Savings  Connnittee  has  asked  the  co-operation  of  our 
Association  in  a  matter  of  great  impirtalice  to  the  country. 

A  strenuous  effort  of  business  men  to  promote  the  sale  of  National  War 
Bonds  and  War  Savings  Certificates  is  to  be  made  during  the  first  week  in 
March. 

Employers  of  labour  are  asked  to  adopt  an  instalment  plan  (if  they  have  not 
already  done  so)  for  the  purchase  of  War  Savings  Certificates,  which  has  been 
found  to  be  so  eminentlyisuccessful. 

The  hon.  organiser  asks  every  employer  to  arrange  a  meeting  of  his  work- 
people on  Wednesday,  March  6th,  at  12  noon  (11.45  where  luncheon  hour  is 
fixed  at  noon). 

The  urgency  of  the  matter  in  relation  to  victory  should  be  explained  to  the 
workpeople,  and  typewritten  slips  prepared  beforehand  should  be  handed 
round  showing: — 

1.  The  instalments  which  the  employer  is  willing  to  accept. 

2.  Space  for  the  amount  of  War  Savings  Certificates  desired  by  the 

employ^. 

3.  Space  for  the  signature  of  the  eraployi>. 

If.  therefore,  the  emiiIoy(''S'  investment  in  War  Savings  Certiflcates,  added 
to  the  employer's  own  in  National  War  Bonds,  are  registered  on  Thursday. 
March  7th,  the  enemy  will  learn  the  cause  of  the  strange  silence  of  our 
industries  between  12  and  12..10  on  the  previous  day. 

If  you  are  able  to  co-operate  in  this  scheme  kindly  let  me  know,  so 
that  I  may  forward  your  acciuiescence  to  the  National  War  Savings 
Committee. 

Coke  for  London  Consumers. — 1"  view  of  the  coatiuuiug 

supply  of  sufficient  quantities  of  gas  coke  in  the  .Metropolitan  area, 
the  Contt-oUer  of  Coal  Mines  announces  that  arrangements  have 
now  been  completed  by  which  consumers  can  obtain  a  quantity 
not  exceeding  5  tons  in  any  one  case,  in  addition  to  the  supply 
authorised  under  their  requisition,  or  under  a  certificate  in  accord- 
ance with  the  terms  of  the  Household  Coal  Distribution  Order. 
1917.  Application  must  be  made  to  the  Local  Coal  Overseer  of 
the  district  in  which  the  consumer  resides. 

Institution  and  Lecture  Notes. —  Institution  of  Elec- 
trical Engineers  (Birmingham  Local  Section).— The  following 
are  the  arrangcnunits  for  the  remainder  of  the  present  session  :  — 

February  20th.— C.C.  Garrard,  Ph.D  ,  on  "  Switchgear  Standardisation." 

March  20th.— E.  B.  Wedmore,  on  "The  Control  of  Large  Amounts  of 
Power." 

April  17th.— E.  C.  MoKinnon,  on  "Large  Batteries  lor  Power  Purposes." 

Institution  ot  Electrical  Engineers  (Yorkshire  Local  Section). 

— On  Tuesday  evening  Jlr.  E.  C.  .Mci-wiiuum  read  a  paper  on 
■'  Large  Batteries  for  Power  Purposes." 

Illuminating  Engineering  Society.— On  Tuesday.  February  26tHf 
at  5  p.m.,  Lieut.-Commander  Haydn  T.  Harrison.  R.X.V.R.,  will 
read  a  papn-  ..u  -A  Surv.y  ,,t  Mrtliiids  ..f  iJir.  otinv-  aiul  Con- 
centrating 1  '    'li .  ' 
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Board    of    Trade  Tramway  Committee— On  Jan.  iOth 

the  jecently-oonstituted  Tramways  Committee  of  the  Board  of 
Trade  issued  a  ciroular  letter  to  the  tramway  ^mdertakiIl^'■s  of  the 
United  Kini^'dom,  setting  forth  its  constitution  and  purpose,  and 
asking:  for  co-operation  in  forming-  Area  Sab-Committees.  The  letter 
^ave  the  names  of  the  members  of  the  Committee  Cof  which  Mr. 
James  Devonshire  is  the  chairman  and  Mr.  Jame.s  X.  Wilson  the 
secretary"),  the  terms  of  reference,  and  the  duties  as  laid  down  by  the 
Board  of  Trade.  The  circular,  which  was  signed  by  the  secretary, 
then  continued  as  follows  : — 

It  will  be  apparent  that  the  work  involved  is  of  ^reat  magnitude 
and  of  national  importance,  and  the  Committee  has  been  jriTinfr 
\ery  serious  consideration  to  the  machinery  which  it  will  set 
lip  for  the  purpose  of  carrying  out  ihc  dutii-.-,  iji,o.-id  upon  it  by 
ih"  lerm^  ut  icfer^.-nce. 

For  this  purpose  it  has  resolved  to  divide  the  country  into  nine 
ai<as.  which  «ill  be  placed  in  four  groups  under  Snb-Committees 
of  the  Co  urn il tee  to  be  termed  "  Area  Sub-Committees, " 

Thj  nin.'  areas  will  be  as  follows  : — 

1.  Metropolitan  and  East  Coast. 

2.  South-E;ist  and  South  to  Bournemouth. 

3.  South- West  and  South,  escludinjr  Bournemouth. 
4     Midlands. 

.=).  Lancashire.  Cheshire,  and  Wales  (Xorth). 

(i.  Yorkshire  and  Lincolnshire. 

7.  Xorthern. 

S.  Scotland. 

9.  Wales  (South). 
To  assist  the  Area  Sub-Committees  in  carryinpr  out  their  investi- 
jratioLS.  it  has  been  decided  to  invite  representatives  of  the  tiam- 
way  undertakings  in  each  area  to  act  in  a  consultative  capacity  as 
Local  Advisory  Committees.  As  soon  as  possible.  me3tin>rs  will  be 
arrantred  in  convenient  centres  iu  each  area  to  be  attendei  by 
the  members  of  the  Area  Sub-Committee  concerned,  when  the 
scheme  will  be  further  explained. 

I  am.  therefore,  to  iuquire  whether  my  Committee  may  rely  on 
the  CO  operation  of  your  Tramways  Committee  in  giving:  effect  to 
these  proposals.  Your  friendly  assistance  will  be  much  valued  by 
my  Committee,  who  will  doubtless  be  confronted  by  many  difficult 
problems  in  the  dischar<;e  of  the  duties  with  which  they  have  been 
entrusted. 

There  ha.s  been  an  immediate  and  favourable  response  from  the 
tramway  underlakinjrs  of  the  country.  Already  a  larg-e  number 
of  nndertakiucrs  iu  important  centres  have  sigrnified  their  willing- 
ness to  co-operate  iu  forminif  the  Area  Sub-Committees,  and  in 
many  other  cases,  although  formal  meetings  of  the  Committees  or 
Boards  of  Directors  have  not  yet  been  held  through  lack  of  time, 
the  chief  executive  officeri  have  promised  their  active  assistance. — 
B.  of  T.  JiiiDiud. 

Meetings  have  now  been  arranged  at  the  following  places  on  the 
dates  mentioned  ;— Areas  1  and  2,  London.  February  27th  ; 
H.  Bristol.  February  26th  :  i.  Birmingham.  February  22nd  ; 
.'..  Liverpool.  February  21st  ;  6,  York.  February  20th  :  7,  Xew- 
castle.  February  19th:  8,  Glasgow,  February  18th;  9,  Cardiff, 
February  2.>th. 

Two  representatives,  at  least,  of  each  tramway  undeitaking  in 
other  areas  ore  invited  to  attend  the  local  meetings  for  the  purpose 
of  appointing  small  local  Advisory  Committees.  The  precise  time 
and  place  of  the  meet'njs  will  be  communicated  to  them.  The 
chairman  will  attend  and  speak  at  all  the  meetings. 

The  National  Alliance  of  Employers  and  Emplojed. — 

Mr.  F.  Huth  Jackson,  at  a  meeting  of  this  Alliance,  said  that  with  a 
view  topreventing  industrial  disputes  and  increasing  the  elBciency  of 
the  industry  of  the  country.  Sub-Committees  had  been  formed  in 
many  large  centres,  including  Liverpool,  Sheffield,  Birmingham, 
Manchester.  Cardiff,  and  Swansea.  The  movement  was  stated  to 
be  taking  root  iu  Leeds.  Xewcastle.  Darlington,  Edinburgh,  and 
Glasgow. 

Gas  and   Electric  Co-operation.— In  the  course  of  his 

speech  at  the  Gas  Light  and  Coke  Co.'s  annual  meeting,  Mr.  John 
Miles,  the  Governor,  said  : — 

■'  I  dare  say  many  of  you  are  aware  that  at  present  the  question 
of  the  future  supply  of  electricity  in  this  country  is  being  made 
the  subject  of  inquiry  by  several  Government  Committees.  This 
is  a  matter  which  is  being  watched  by  the  directors,  and  we  are  of 
the  opinion  that  there  is  no  reason  why  there  sliould  not  be  co- 
operation between  the  g>as  and  electricity  industries,  and  we  believe 
that  such  co-operation  would  be  very  much  to  the  bene  it  of  the 
public." 


under  which  a  bonus  of  15  per  cent,  is  paid  on  salaries  under 
£1-50,  10  per  cent,  on  those  from  f  150  to  i-250,  and  1\  per 
cent,  on  those  over  £250. 

Mr.  J.  S.  HoLLiNGR.AKE,  of  the  Ormskirk  (Lanes.)  Elec- 
tricity Supply  Co.,  has  been  appointed  engineer-in-charge  of 
the  electricity  department  of  Alloa  Town  Council. 

The  Exeter  T.C.  has  granted  £50,  in  recogirition  of  hi.s 
lung  .service,  to  Mr.  B.^rtlett,  who  has  resigned  the  position 
of  tramway  manager. 

kt  a  meeting  of  the  St.  Marylebone  Borough  Council,  held 
last  week,  a  resolution  of  the  Electric  Supply  Committee  was 
adijpti'd  placing  on  record  high  appreciation  of  the  services 
rciulorod  by  Mr.  E.  J.  Jenm.ngs  to  the  electricity  undertaking, 
t  i-'Uic  with  ;in  expt>si-!n  of  its  keen  regret  at  In.'-itig  h-- 
.>-;•■. vi^es.  The  re.s«>luti  in  .vtated  : — "During  the  13  year-s  M  . 
Jennings  has  acted  as  secretary  and  accoimtnut  of  the  under- 
taking he  has  displayed  a  business  capacity,  a  grasp  of  detail. 
and  an  imaginative  in.sight  that  have  been  invaluable  to  the 
undertaking  during  many  difficult  years,  while  successive 
chairmen  of  the  Committee  have  testified  to  his  unfailing 
courtesy  and  untiring  interest  in  his  duties."  Mr.  Jennings 
was  congratulated  on  his  appointment  to  the  -post  at  Bir- 
mingham. 

Mr.  T.  Bl.\cksh.\w.  who  has  been  on  the  stafif  of  the  Black- 
bmn  Corporation  electricity  department  for  the  last  12  years, 
has  been  appointed  mains  assistant  with  the  Newcastle  Elec- 
tric Supply  Co. 

GeneraL — The  King  has  been  pleased  to  approve  of  the 
appointment  of  Sir  J.  J.  Thomson',  O.M.,  D.Sc,  P.R.S.,  to 
be  Master  of  Trinitv  College,  Cambridge. 

Mr.  Stc.\rt  Ev.ixs,  A.M.I.E.E.,  of  Hoylake.  late  chief 
assistant  engineer  of  the  Lanarkshire  Tramways.  Scotland, 
has  been  released  from  the  ilinistry  of  Munitions  (Trench 
Warfare  Inspection  Department)  to  take  up  more  important 
work  in  connection  with  the  Aeronautical  Inspection  Direc- 
torate. 

ilr.  J.  F.  Lo-^M,  who  has  retired,  after  36  years'  service, 
from  the  staff  of  the  Western  L'nion  Telegraph  Co.,  Pen- 
zance, for  whom  he  was  assistant  superint<>ndent,  has  been 
presented  by  his  colleagues  with  a  large  silver  tray. 

Roll  of  Honour. — The  D.C.M.  has  been  awarded  to  Ser- 
geant \V.  M.  Sm.^rt,  Signal^Section.  K.E.,  formerly  an  engi- 
neer in  the  Swansea  tramway  depot. 

Wireless  Telegraphi.st  F.  J.  C.^lto.v,  of  Southport,  was  lost 
by  the  foundering  of  H.M.S.  Opal  in  a  storm. 

Captain  J.  H.  Lee,  London  Eegiment,  formerly  engaged 
at  Rugby,  with  the  B.T.H.  Co.,  has  been  wounded  in  eight 
places,  and  is  making  good  progress.  Last  summer  he  won 
the  Military  Cross. 

Second-Lieutenant  T.  G.  Francis,  who  on  receiving  his 
commission  has  been  iwsted  to  a  Searchlight  Section,  to 
which  he  has  been  attached  since  joining  the  E.E.  in  Decem- 
ber. 1914,  is  a  sou  of  Mr.  T.  Francis,  and  junior  partner  in 
the  firm  of  Messrs.  T.  Francis  &  Sons,  electrical  engineers, 
Bolton. 

Engineer  S.  Stocks.  E.E.A.  and  C.P.O..  of  H.M.  Navy. 
is  reported  missing  since  the  mining  or  torpedoing  of  three 
destroyers  off  the  Dutch  coast.  Before  volunteering  he  was 
employed  at  the  ,\ccriugton  Corporation  electricity  works.  He 
W3«  31  years  of  age. 

The  tir.ics  records  the  death,  which  occun-fid  on  January 
5th  at  the  X'ava!  Hospital,  Philadelphia.  L'.S..\.,  from  illness 
contracted  while  serving  in  France,  of  Chief  Electrician  John 
Georur  Egrrton.  L'.S..\.  Naval  Reserve,  aged  26. 

Private  -T.  M'.A.D.\M  Ritchie,  officially  reported  killed  in 
action,  was  employed  by  Messrs.  Kelvin,  Bottomley  &  Baird. 
Gla.sgow. 

Lance-Corporal  T.  Fisken.  formerly  employed  in  the  cable 
department  of  the  Post  Office  Telephones  at  Glasgow,  has 
been  awarded  the  Military  Medal. 

We  have  received  a  copy  of  the  latest  Roll  of  Service  wall- 
sheet  of  Edmundson's  Electricity  Corporation.  Ltd.  It  shows 
that  at  .January  1st  500  employes  from  the  associated  under- 
takings had  joined  the  Forces.  Of  these.  26  have  made  the 
supreme  sacrifice.  13  have  won  decorations,  including  two 
D.S.O.'s.  tw^o  D.C.M.'s.  a  D.S.M.,  and  M.S.M.  and  seven 
Military  Medals.  Out  of  the  500  referred  to,  '^56  have  now 
seen  service  abroad  or  at  sea. 


OUR    PERSONAL    COLUMN. 

The  Editors  inrite  electrical  enghieerx.  whither  eonnfcted  with  t)ie 
technical  or  the  commercial  side  of  the  j  rofession  and  industry^ 
also  electric  tramway  and  railway  oiicial.-,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  mi  lemenis. 


NEW     COMPANIES     REGISTERED. 


Central  Station  and  Tramway  Officials. — ^The  salary  of 
Mr.  Purse,  borough  electrical  engineer  at  Carlisle,  is  to  be 
increa.sed  at  April  1st  next  from  £500  to  £600,  with  two  fur- 
ther annual  increments  of  £50,  and  the  present  bonus  of  10 
per  cent,  is  toj^e  discontinued.  Mr.  J.  H.  Thompson,  the  assist- 
ant electrical  engineer,  is  to  be  advanced  from  £210  to  £250. 

Mr.  R.  L  .\cL\N!>.  borough  electrical  engineer  and  tram- 
n  lys  manager  of  Chesterfield,  has  been  voted  a  war  bonus 
"1   £37  per  anniim  to  £->37     Tlie  Council  adopted  a  scheme 


Electrical    Supplies  (Liverpool).  Ltd.    (149,569).— Private 

VDiiipanv.  Rigislered  February  8lh.  Capilal.  £"2.000  in  £1  shares.  Elec- 
trical and  mech.inical  engineers,  manufacturers  of  and  dealers  in  electric, 
inafinetic.  leief^raphic.  telephonic,  and  other  appliances.  &c.  The  subscribers 
liach  with  one  share)  are  :— J.  B.  Kenn\ ,  47,  Wellington  Avenue.  Liverpool, 
accountant's  clerk:  A.  Lawson.  27,  Stalbridge  .Vvenue,  Liverpool,  accountant's 
clerk.  The  first  directors  are  to  be  appointed  by  the  subscribers.  Qualifica- 
tion,   10   shares.     Solicitor  :   H.   T.    Smith.    6.    N^:\vington.   Liverpool. 

Tubes   (Equipment),  Ltd.    '149.544). — Private  companv. 

Registered  February  5th.  CapiUl,  £1.000  in  f  1  shares.  Manufacturers  ol 
and  dealers  in  metal  tubes,  cycles,  motors,  aeroplanes,  aircraft,  and  cycle  and 
motor  parts,  electrical  and  general  engineers.  S;c.  The  subscribers  (eath 
ivith  ene  sh^re)  are  —1.  H.  .Aston.  Beech  Hall.  Wylde  Green,  minufac- 
turer;  .A.  Chamberlain,  39,  Augustus  Road,  Edgbaslon.-  manufactunr.  The 
fii^t  directors  are:— J.  H.  .A$ton,  A.  Chamberlain.  G.  Beazl^.  \  K  Kirk, 
and    J.    Rollasori.     Solicitors:  Pinseni   &  Co.    Birmingham. 
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OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


London  &  Suburban  Traction  Co.,  Ltd. — The  accounts 
cannot  bu  completed  before  the  date  tor  paying  the  prefer- 
ence dividend,  but  a  notice  respecting  that  dividend  will  be 
issued,  as  soon- as  possible  after  that  date  (February  1.5th). 


Sheerness  and   District   Electric    Power  &    Traction   Co., 

Id.— Memorandum    o(    salUfaction    in    full    on    Januarv    Isl.     IMS,    of   f   per 
nt.   debentures   dated    February   12th,    1915,   securing    £200,    has    been   filed. 

Bastian  Electric  Co.,   Ltd. — Issue  on  January  21st,  1918, 

of  ±'-lt)U  drbentures,    part   of   a    series  Of  which  particulars   have  already    been 
fil.d. 


Lea   Recorder   Co.,   Ltd. 

IS,     lo    secure    £-I,2IIO.    ,  harged    or 
irnside    Cabinet    Works,   thereon. 


— Mort<jage  dated  February   1st, 

land    at    .Manchester   and    Strelford.    with 
Holder  :    Miss    i\l.    E.    Guest,    Liscard. 


Banburv  &  District  Electric  Supply  Co.,  Ltd. — Memoran- 

iliiiM  of  salisiaelion    in    full    on    [)erember   31st,    1017,  of  debenluie    dated    March 
I.    1013,  securini;    t.'JU.   has    b.-,n   filed. 


CITY  Notes. 


Kalgourlie   Electric   Power  &   Lighting   Corporation,   Ltd. 

— Owing  to  the  war,  the  accounts  tor  the  past  year  may  not 
bo  received  from  Australia  early  enough  to  permit  of  holding 
the  general  meeting  at  the  usual  time  in  May.  From  informa- 
tion received  it  is  calculated,  says  the  Financial  Times,  that 
the  net  income  will  be  nearly  i4,000  below  that  received  in 
I'.IIG.  This  large  decrease  is  mainly  due  to  the  shortage  and  ' 
the  refractory  attitude  of  labour,  which,  with  other  causes, 
prevented  the  miue.s  from  producing  the  u.sual  tonnage  of  ore, 
thereby  lest-ening  the  demand  for  electric  current.  There  has 
also  been  a  further  increase  in  the  cost  of  all  supplies,  which 
is  another  factor  in  lessening  the  profit  for  the  year.  These 
disadvantages  have  been  most  conspicuous  during  the  last 
quarter,  the  cabled  returns  indicating  a  retluction  in  receipts 
of  f  1,400  compared  with  the  corresponding  ijeriod.  In  view 
of  the  smaller  profit  and  of  the  arrangement  entered  into  with 
the  debenture  holders  to  appropriate  the  first  profits  made 
during  the  current  year,  to  the  amount  of  £'7,500,  for  a  fur- 
ther repayment  to  them,  the  directors  have  decided  that  they 
will  not  be  justified  in  paying  the  usual  dividend  to  the  pre- 
ference shareholders  in  April  next.  It  is  hoped  that  when 
the  obligation.s  to  the  debenture  holders  have  been  provided 
for  there  will  be  a  sufficient  balance  of  profit  remaining  to 
enable  the  dii-ectors  to  recommend  the  payment  of  a  dividend. 
The  debenture  debt  has  now  been  reduced  to  ±'30,000.  It  is 
expected  that  in  four  years  the  •\\hole  of  this,  which  is  the 
only  prior  charge,  will  be  repaid. 

Llandudno  &   Colwyn    Bay   Electric    Railway,   Ltd. — For 

the  year  ended  November,  1917,  the  profit,  after  providing 
for  expenses  and  debenture  anil  loan  interest,  is  £4,716, 
against  £5,316  for  1916.  Increased  cost  of  labour  and  mate- 
rials, decrease  of  hohday  traffic,  and  other  difficulties  affected 
the  net  results.  A  dividend  of  3  per  cent  .per  annum,  less 
income-tax,  is  to  be  paid,  carrying  forward  £197.  The  sink- 
ing fund  in.stalment,  due  January  1st,  has  been  charged 
against  the  revenue  for  the  year,  and  no  further  provision 
has  been   made  for  depreciation  of  the  system. 

Central  Electric  Supply  Co. — After  paying  debenture  in- 
terest, £20,636  is  put  to  depreciation  fund,  £457  is  written  off 
discount  on  issue  of  debentures,  and  £16  is  to  be  carried 
forward. 

Hong-Kong  Tramway  Co..  Ltd. — According  to  tlie 
Financial  Tiines,  a  dividend  of  14  per  cent.,  less  tax,  is  an- 
nounced, making  23  per  cent,  for  the  year.  £42,267  is  car- 
ried forward. 

City  of  Buenos  Aires  Tramways  Co.  (1904).  Ltd.— The 
net  revenue  for  thi5  year  ended  Deceml)er,  1917,  was  £67,670. 
Dividends  amounting  to  5  per  cent,  for  the  year,  less  income- 
tax,  absorb  £62,000,  £5,600  is  transferred  to  general  amorti- 
sation fund,  and  £70  is  carried  forward. 

Hill  of  Howth  (Co.  Dublin)  Electric  Tramway  Co.— At 
tlie  meeting,  held  in  Dublin,  a  dividend  of  3  per  cent,  per 
annum,  with   Is.  per  .share  bonus,  less  tax,   was  declared. 

National  Gas  Engine  Co.,  Ltd. — The  net  profit  for  1917, 
after  providing  for  depreciation  of  buildings,  plant,  tools.  &c., 
and  allowing  for  management  salaries,  excess  profits  duty,  and 
income-tax,  is  £103.136.  An  interim  dividend  of  7i  per  cent. 
per  annum  on  the  ordinary  shares  was  paid  last  July,  and 
a  further  71  per  cent.,  less  income-tax,  is  to  be  paid,  together 
with  a  bonus  of  Is.  i>er  share,  leaving  £61,870  to  be  carried 
f  or  wa  rd . 

Telegraph  Construction  &  Maintenance  Co.,  Ltd. — In 
aildition  to  5  per  cent,  already  paid,  the  directors  recommend 
a  dividend  of  10  per  cent.,  and  a  bonus  of  12s.  per  share. 

Newcastle=upon=Tyne  Electric  Co. — Final  dividend,  Sh 
per  cent,  on  ordinary  shares,  making  8  per  cent,  for  the  year. 

Mather  &  Piatt,  Ltd. — Dividend  on  the  ordinary  shares, 
Hi  per  cent,  per  annum,  less  tax. 

South  London  Electric  Supply  Corporation,  Ltd. — Divi- 
dend on  ordinarv  shares  at  the  rate  of  5  per  cent,  per  aimuui 
for  the  year  1917.  £7.000  to  depreciation  fund:  £2,500  to  a 
reserve  oontingenev  fund:   £3,1.50  to  carry  forward. 

Crossley  Bros..  Ltd.— Dividend,  3J  per  cent,  on  the  ordi- 
nary shares,  making  6  per  cent,  for  the  year. 


STOCKS     AND     SHARES 


TUESD.AV    KVKMNG. 

The  brightnciiS  which  came  over  many  of  the  markets  la.^t 
week  has  been  temiiercd,  or  overclouded,  by  the  latest  deve- 
lopments iu.Kussia.  That  Russia  would  make  peace  all  along 
the  lines  came  as  something  of  a  surprise  as  well  as  a  di--- 
appointment.  It  had  the  elfect  of  checking  business,  of  in- 
ducing heaviue.ss  in  Consols,  and  in  most  of  the  investment 
stocks.  lndu.strials,  however,  keep  decidedly  hard,  the  argu- 
ment in  their  favour  being  that  depre.^sion  in  gilt-edged 
stocks  is  rather  a  bull  point,  if  anythmg,  for  others  which 
give  a  larger  return  upon  the  money,  and  which  are  likely 
to  be  sought  by  the  taxpayer  \\-ho  finds  it  necessary  to  in- 
crease his  income  by  the  investment  of  money  iu  higher- 
yielding  shares  than  those  which  he  would  have  been  willing 
to  buy  in  the  past. 

The  home  railway  market  has  suffered  a  grievous  disappoint- 
ment in  the  disappearance  of  the  little  burst  of  buoyancy 
experience  a  week  or  ten  days  ago.  Dividends  are  g(X)d, 
appropriations  in  most  cases  better  than  those  of  last  year, 
and  statements  at  some  of  the  meetings  have  been  encourag- 
ing. Other  chairmen's  speeches,  however,  leaned,  to  the 
pessimistic  view,  and,  in  consequence,  tlie  satisfaction  of  the 
buying  movement  which  put  prices  up  was  followed  by  a 
general  drop  in  values  as  soon  as  the  support  was  withdrawn, 
and  it  became  obvious  how  much  stock  lay  iu  wait  for  a 
reasonably  good  chance  of  realisation. 

The  Underground  group  has  declared  dividends  which  are 
fairly  good,  though  there  is  nothing  much  to  boast  about  in 
any  of  the  announcements.  The  inincipal  one,  of  course,  is 
that  of  the  Underground  Electric  Railways  Co.  of  London. 
The  company  has  declared  4  per  cent.,  free  of  tax,  on  the 
Income  Bonds,  carrying  forward  £31,000,  whereas  for  1916 
the  bonds  received  5  per  cent.,  also  free  of  tax,  and  the 
carry-forward,  was  £30,000.  The  reduction  may  be  due  in 
some  measure  to  the  London  General  Omnibus  paying  7  per 
cent,  for  the  year  instead  of  8  per  cent.,  the  carry-forward 
in  the  latter  case  being  £38,500,  an  increase  of  £17.(300  as 
compared  with  1916.  The  City  &,  South  I^ndon  Ordinary 
stocii  receives  I5  per  cent,  for  1917,  London  Electric  Ordinary 
the  same,  Central  London  Deferred  3  iier  cent.,  while  the 
District  Co.  pays  iu  full  down  to  the  5  i^ier  cent,  on  the 
Second  Preference,  which  gets  3  per  cent,  for  1917.  These 
dividends  are  identical  with  those  of  a  year  ago,  but  the 
iiinounts  carried  forward  are  all  improved,  with  the  excep- 
tion of  the  Central  London,  where  this  year's  £11,000  is  about 
£1,000  less  than  it  was  in  the  previous  period.  The  only 
change  in  prices  is  a  fall  of  ;}  in  Underground  Incomes  to 
81,  but  the  aspect  of  the  market  as  a  whole  is  dull  and 
heavy,  much  to  the  disgust  of  those  who  had  looked  for 
better  things  as  the  result  of  the  dividend  declarations  and 
reports. 

One  of  the  sensations  in  the  miscellaneous  market  has  been 
a  rise  to  4|  in  the  price  of  Oriental  Telephones,  due.  of  course, 
to  the  acquisition  by  the  Egyptian  Government  of  that  part 
of  the  Oriental's  undertaking  which  is  situated  in  Egypt. 
The  price  to  he  paid  is  a  good  one,  and  the  market  estimate 
for  Oriental  Telephone  shares  is  that  they  should  be  worth  5. 
Marconis  are  also  a  better  market,  although  in  the  parent 
.shares  there  is  not  much  going  on.  Americans  command 
principal  interest  with  a  rise  to  25s.  6d..  while  Canadians  and 
Marines  are  also  lietter.  The  telegraph  and  cable  markets 
are  steady  as  a  whole,  with  still  a  pronounced  .shortage  of 
supply.  India-Eubbers,  although  nominally  quoted  14' 
middle,  can  be  solti  at  a  higher  price  than  this,  and  the  same 
condition  applies  to  various  others  of  the  high-priced  shares 
in  the  manufacturing  group.  Telephone  of  Egypt  4i  per 
cent,  debenture  is  11^  up  at  102J.  The  stock  is  redeemable 
,it  100  in  1954,  but  at  107i  if  it  is  repaid  earlier  in  certain 
circumstances. 

.\ctivity  continues  to  prevail  amongst  electrical  manufac- 
turing issues,  and.  although  the  best  prices  arc  scarcely  main- 
taineil.  there  remains  considerable  optimism  and  expectations 
of  further  rises  taking  place.  It  seems  to  some,  however, 
that  the  advances,  such,  for  inst;ince.  as  those  in  the  Edison 
Swan, shares,  have  already  been  sufficiently  considerable  to 
make  a  reaction  not  .so  unlikely,  but,  in  spite  of  this,  the 
provinces  kept  on  buying  shares,  and  Edison  Swan  "  little 
ones,"  as  they  are  calleil  in  the  market,  have  improved  to 
33s.  6d.  Crompton  ordinary  are  wanteil  at  16s..  and  the 
preference  at  17s,  General  Electric  ordinary  pained  5s.  at 
19J.  Electric  Constructions  are  1/32  lower.  India-Rubber 
preference  at  8  have  gained  5s. 

Electric  lighting  shares  are  firm,  and  City  of  London  Ordi- 
nary can  be  sold  at  the  middle  price  of  131;  possiblv  more 
might  be  obtained.  Westminsters  have  risen  to  7.  Netting 
Hill  o'-dinarv  are  strong  at  33s  r,d.  South  Met-onolitan  ordi 
narv  have  lumped  to  40s.  The  last  recorded  business  in 
the'n  wa.s  at  -21-.  Oil  two  mrmth.^  nz<^.^  The  comprtrv  s  first 
preferenc;-  .<<■      '         i      i-.i    li. 
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toria  Falls  ordinary  keep  an  active  market  around  18s.,  while 
the  preference  are"  23s.,  and  the  second   debentures  105. 

Foreigners  are  quiet.  Nothing  new  has  developed  in  Me«i- 
cans.  Brazilian  Tractions  put  on  J.  British  Columbia  Elec- 
tric preference  gained  3  points,  and  the  deferred  1.  Iron  and 
steel  .shares  are  uniformly  good:  amiaments  sympathetically 
jidvanced.  Rubber  issues  rallied  on  a  recovery  in  the  pro- 
duce.    Base-metal  descriptions  pi-esent  a   good  appearance. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

H'lME    ElECTKICITV    COMPAXIE". 

DiTidena  Price 

^      «    '  V  Feb.  IQ,    Rise  or  faU 

1916.    1918.  1918,        IhiB  week. 

Brompton  Ordinary       ....      10         9  6J  — 

Charing  Cross  Ordinary           . .        6          6  i 

do.       do.         do.     44  Prel..       *i       4J  "5  - 

Chelsea *          »  ^|  _ 

City  ot  London     . .        . .        • .       f         °  }^  _ 

do.       do.    6  per  cent.  Pre(.       8         6  10*  —  _ 

Coonty  of  London          ••„•.•       J        J  }1|  ~ 

do.          6  per  cent.  Prel.        8         8  1U|  — 

Kensington  Ordinary     ..  -     ..        1         6  61  — 

London  Electric f          ,"  J,  "" 

do.        do.  6  per  cent,  Prel.       6         4  li  — 

Metropolitan         ..        ••„•.•        ?,        ?,  » 

do.           H  per  cent.  Prel,       *J       44  at  — 

St.  James'  and  Pall  M»U          ..88  7t  — 

South  London       6         6  3  — 

South  Metropolitan  Prel,         •  •        I         '  ,  '"  T  i 

Westminster  Ordinary  ....       1         7  '  +5 

TVLSGBLPHS  AND   TlUPHObSF, 

Anglo-Am.  Tel.  Prel 6         6  94' xd  — 

^    do.            Del 83/6      14  S2i  +  i 

Chile  Telephone 8         8  Ji  — 

Cuba  Sub.  Ord 6         7  SJ  — 

Eastern  Extension          ..        ..        8         8  X.5J 

Eastern  Tel.  Ord 8          8  I6I4  — 

Globe  Tel.  and  T.  Ord !         I  Jl?  ■" 

do.              Prel.           ..6         6  lOJ  - 

Sreat  Northern  Tel 33        94  36  — 

Indo-European 18        13  614  —    ^ 

Marconi       W        IB  3J  -H  r^^ 

Oriental  Telephone  Ord.         ..      10        10  i-fs  +   i.- 

United  R.  Plate  Tel 8         8  7  — 

West  India  and  Pan 6d.    6d.  I^  — 

Western  Telegraph        ....       7         8  ISj  — 

HoxB  Bin,!. 

Central  London,  Ord.  Assented        4         4  644  — 

Metropolitan         1         ^  '-i 

do.        District      ..        ..      Nil      NU  loj  — 

Dndergronnd  Electric  Ordinary     Nil      NU  It  — 

do.              do,     "A"     ..     Nil     Nil  6/3  - 

do,              do.     Income         6         4  81  —  4 

FoBsiaM  TSAHB,  ic. 
Dividend 

1916.    1916 

Adelaide  Sap.  6  per  cent.  Prel.         6         6  4J  — 

Anglo-Arg.  Trams,  First  Prel.           64        64  2i  — 

do.                andPref.  ..        64      —  !!j  — 

do.                6  Deb.       ..6          6  66  — 

Brazil  Tractions 4          4  45  +  i 

Bombay  Electric  Pref 6          8  9ixd  — 

British  Columbia  Eleo.  Rly.  Pfce.    6         6  46  -t-3 

do.              do.           Preferred  NU    Nil  294  — 

do.              do.           Deferred  NU    NU  29  -H 

do.              do.           Deb.           4i        4*  6J  — 

Mexico  Trams  5  per  cent.  Bonds     Nil    Nil  37  -— 

do.           6  per  cent.  Bonds     NU    Nil  3^4  — 

Mexican  Light  Common          . .        NU    NU  nj  — 

do.             Pref NU    Nil  29  — 

do.            l8t  Bonds       . .        NU    NU  38  — 

MAHTFACXCRlNa  OOBtPAHIBB. 

Babcock  4  WUcox          . .         . .        15        16  9i  — 

British  Aluminium  Ord.          ..         7        10  l-,i  — 

British  Insulated  Ord 174      30  84  — 

British  Westinghouse  Prel,     ..         74        74  2,1  — 

CaUenders 20       30  15  — 

do.        5  Prel 6          6  4  — 

Oastner-Kellner 23        20  fft  — 

Edison  Swan,  fuUy  paid          . ,        —       —  2|  — 

do.        do.  4  percent.  Deb.         4         4  75*  — 

Electric  Constructioil   ..        ..        74        74  I23  —  .h 

(ien.  Elec.  Prel 6         6  lOg  — 

do.         Ord 10        10  iH                  +  J 

Henley 36       36  17  — 

do.      44  Prel 44       44  4                 — 

India-nabber       10       10  14J                — 

Telegraph  Oon 90       30  42                 — 

*  Dividends  paid  tree  of  Income-tax. 
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ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Month 

Receipts  for 

•Si 

Rente 

Locality. 

ended 

the 

Total  to  date. 

miles 

(4  wks.) 

month. 

iSs 

open. 

£ 

e 

. 

£ 

1 

; 

Cork 

Dec.  31 

7,934 

^    974 

1    *^ 

Dublin 

Jan.  25 

24  947 

4  3,199 

* 

24,947 

+  3,199 

„    28 

3,616 

-     96 

1     4 

3.nl6 

Lancashire  United 

„    30 

9,40J 

1-9,6i5 

4* 

10,308 

*■  9,746 

Llandudno-Col.  Bay 

„    2S 

855 

(-    114 

** 

Anglo- Argentine   .. 

„    28 

49,151 

+  10,46 

49,151 

Oct.  26 

92,30^ 

f    880 

17 

„    26 

18.477 

f    221 

18.477 

f      331 

Kalgoorlie,  W.A.  . . 

Sept. 

3.063 

m 

^HV. 

Madras 

..    31 

.•1,918 

f      31 

Montevideo 

Jan. 

316,01'' 

2.675 

la 

101,101 

-    7,',>&2 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumatancea. 


Wednesday.  February  13th. 


CHEMICALS,  (be. 


Acid,  Oxalic  . .        „        . .        . .  per  lb. 

Ammoniac  Sal        per  ton 

Ammonia,  Muriate  (large  crystal)         „ 
:  Bisulphide  of  Carbon      . .         . .  „ 

I  Borax .> 

I  Copper  Sulphate ., 

r  Potash,  Chlorate per  lb. 

I        ,,        Perchlorate         . .         . .  „ 

I  Shellac  per  cwt. 

I  Sulphate  of  Magnesia      . .         . .  per  ton 
I  Sulphur,  Sublimed  Flowers      . .  „ 

I        ,,  Lump       I, 

I  Soda,  Chlorate        per  lb. 

I      „      Crystals         per  ton 

,  Spdium  Bichromate,  casks       ..  per  lb. 


.MLTAL?.  &c. 
e  Brass  (rolled  metal  3"  to  12*  basis)    per  lb. 
c      „     Tubes  (solid  drawn)  ..  ,, 

c      ,,     Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g      ,,       Bars  (best  selected)       ..    per  ton 

2       „        Sheet  

g       „        Rod 

d      „        (Electrolytic)  Bars        . .         „ 
d      ,1  II  Sheets     ..         „   ' 

d      It  II  Wire  Rods  ,, 

d      „  ,1  H.C.  Wire    per  lb, 

f  Ebonite  Rod 

f       „       Sheet         

n  German  Silver  Wire        ..        ..  n 

A  Gutta-percha,  fine ,i 

h  India-rubber,  Para  fine   . .        . .  „ 

i  Iron  Pig  (Cleveland  warrants)    . .    per  ton 
I     „     Wire,  galv.  No.  8,  P.O.  qual.  „ 

y  Lead,  English  Pig ,', 

g  Mercury  -  per  hot. 

e  Mica  (in  original  cases)  smaU  . .    per  lb. 
e      ,,  ti  II      medium  „ 

«      .,       •        „  ,1      large  ..         „ 

d  SUicinm  Bronze  Wire     . .        . .    per  lb. 
r  Steel,  Magnet,  in  bars      . .        . .    per  ton 

»  Tin,  Block  (EngUsh)        , 

n    „o  Wire,  Nos.  1  to  16    ..        ..    per  lb. 


1/6 

£75 

i58 

£93 

£38 

£67  10/- 

3/6 

3/. 

£18  16/- 

£16 

£35 

£35 

1/- 

170/- 


i;6i  to  i;7i 

£117 
£147 
£147 

£125 
£159 
£133 
1/35 

3/- 

3/6 

9/3 


£49 

Nom. 

6d.  to  3/- 

8/6  to  6/- 

7/6  to  14/.  &  up. 

1/84 


Quotations  supplied  by— 


a  G.  Boor  4  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
«  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  TUl  &  Co. 

i  BoUing  &  Lowe. 

J  Richard  Johnson  4  Nephew,  Ltd. 

n  P.  Ormiston  4  Sons. 

r  W.  F.  Dennis  &  Co. 


Electro-Metallurgy  in  France.— A    fiuther   instance  of 

the  war-time  utilisatRn  of  electricity  in  connection  with  French 
iron  and  stfeel  works  is  afforded  by  the  Societe  Metallurgique  de 
I'Ariese.  According:  to  the  directors' report  for  1916-17,  the  com- 
pany started  the  first  electric  furnace  at  the  temporary  Saint, 
Antoine  works  last  May,  and  completed  two  other  similar  furnaces 
in  July.  The  production  comprises  certain  classes  of  pig-iron, 
which  "is  in  great  demand  for  war  purposes,  and  which  it  is  diflScult 
to  make  in  blast  furnaces.  At  present  the  erection  of  a  power 
transmission  line  from  Saint  Antoine  to  Crampagna  is  being  pre- 
pared, so  that  the  former  may  render  assistance  to  the  Pamiers 
works  during  the  several  weeks  of  drought  in  August  and  Septem- 
ber. The  operation  of  the  Crampagna  works  and  that  of  Las  Rives 
has  been  normal,  and  the  jwwer  produced  has  been  particularly 
useful  to  the  Pamiers  works.  Last  September  the  work  of  utilising 
the  fall  of  Las  Mijanes  was  commenced,  and  this  will  be  able  to 
yield  2,500  H.P.  during  the  average  level  of  the  water.  The 
majority  of  the  shares  has  been  acquired  in  the  Societe  Hydro- 
Electrique  des  Pyrenees,  which  possesses  a  works  at  Castelet.  on 
the  Ariege.  supplied  from  a  fall  and  comprising  four  electric  fur 
naces.  each  served  by  a  generating  set  of  SCO  H.P.  The  latter  com- 
pany also  owns  a  second  fall  formed  by  the  Xagear  torrent,  capable 
of  being  equipped  to  produce  1,.=;0(1  H.P.  At  present  the  Castelet 
works  turns  out  carbide  of  calcium,  but  the  controlling  company 
foresees  the  future  importance  of  a  new  source  capable  of  affording 
5.000  H.P.  Concerning  the  Pamiers  works,  the  report  states  that 
the  new  programme  in  hand  comprises  the  construction  of  two 
open-hearth  steel  furnaces.  e.ach  of  a  capacity  of  from  20  to  25  tons, 
and  of  a  blooming  mill  as  intermediary  oet  ween  the  steel  works 
and  the  rolling  mills.  All  the  apparatus  will  be  driven  by  electric 
power,  and  the  first  fui-nace  will  be  ready  in  May  and  the  second 
by  the  end  of  the  present  year. 

Notes      ^rom      Spain.— Onr     Spaliish      corresi»ndeat, 

writes : —  ,  •  v    ■         vi     .. 

CoRCSA. A  company  has  been  formed  to  establish  iron  blast 

furnaces  in  Monforte.     The  necessary  power  will  be  obtained  at 
hydro-electric  plants  situated  at  various  waterfalls  on  the  River 

Barcelona. — The  recent  labour  troubles  caused  by  high  prices 
and  unemployment  due  to  shortage  of  coal  and  motive  power,  have 
not  affected  the  district  of  Olesa.-  where  the  supply  authorities 
reducfd  the  price  of  electric  current  a  short  time  ago. 
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ROLLING     MILLS     AND     THE     ELECTRIC 
DRIVE. 


Bv  L.  E0THER.4,  B.Sc,  A.M. Inst. C 


■:{Abstract  of  paper  jeaJ   before   the  M.'^ncukstkr   Associ.WION 

OF  Engineers.) 
The  first  mill  driven  by  electric  motors  wa.s  set  to  work  in 
1890  in  Sweden,  and  this  example  was  rapidly  followed  on 
the  Continent.  It  was  not  until  1904  that  the  first  large 
equipment  was  installed  here,  this  being  at  the  works  of  the 
English  McKenna  Process  Co..  where  a  rail  mill  was  equipped 
with  six  500-H.p.  motors.  Since  that  date  such  drives  have 
been  put  down  at  a  constantly  accelerating  pace. 

The  continually  increasing  demand  on  the  output  of  our 
steel  and  metal  works  due  to  the  war  necessitated,  in  many 
instances,  a  reorganisation  and  extension  of  a  large  number 
of  plants,  and  the  lecognition  of  the  electric  drive  as  the 
best  method  of  modernising  the  same  has  been  very  wide- 
spread ;  at  the  moment  the  rhte  at  which  this  form  of  driv(^ 
is  being  adopted  is  limited  only  by  the  capacity  of  the  country 
to  manufacture  the  necessary  plant. 

The  power  installed  in  our  steel  and  metal  works  is  now 
well  in  excess  of  300,000  h.p.,  and  the  fact  that  this  repre- 
sents 'only  a  very  small  percentage  of  the  total  power  em- 
ployed in  these  industries  gives  a  measure  of  the  importance 
of  the  subjeet. 

Taking  mills  with  heavy  reversing  duty,  whilst  in  1914  only 
four  .such  electric  drives  were  in  operation,  of  which  two 
were  of  comparatively  small  size,  since  that  date  no  fewer 
than  nine  equipments  have  been  put  in  hand,  with  powers 
at  the  mill  ranging  up  to  20,000  H.P.,  and  a  further  number 
would  have  been   installed  had  it  been  permitted. 


There  is  a  very  large  number  of  additional  advantages,  such 
as  the  cleanhness  of  the  drive,  the  small  cost  of  upkeep, 
reduction  in  oil  consumption,  information  easily  available  as 
to  the  actual  demand  on  the  prime  mover  for  varying  classes 
of  material  and  draughts,  &c. 

An  equipment  for  tin-bar  roiling,  designed  to  deal  with  40 
Inns  per  hour  of  tin  bars  12  lb.  per  foot,  originally  consisted 
ot  two  .stands  of  housings,  one  cogging  and  one  fmishing,  both 
three-high.  It  was  decided  to  retain  the  existing  three-high 
cogging  mill,  but  to  re-model  the  finishing  mill,  making  this 
into  a  two-high  reversing  mill. 

A  power  company  some  eight  or  nine  miles  away  was  in  a 
)iosition  to  supply  the  necessary  power,  and  erected  an  over- 
head  transmi.s.sion   line   for   the  purpose.     This   conveyed  the 


Fig-.  2. 
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Fig.  1. 

In  figs.  1,  2,  and  3  respectively  are  shown  the  form  of 
power  demand  in  the  case  of  a  heavy  .sheet  mill,  a  wire  rod 
mill,  and  a  section  mill  rolling  joists.  A  very  wide  series  of 
■equipments  have  satisfactorily  and  eflicently  met  the  varying 
demands,  and  proved  the  entire  adaptability  of  the  electric 
motor  to-  meet  the  most  arduous  conditions. 

The  advantages  which  can  be  claimed  for  the  electric  drive 
are  :  — 

1.  Economy  of  Working,  i.e.,  reduction  in  co.st  per  ton  of 
material  rolled.  Tliis  re.sults  from  a  number  of  causes,  such 
as  the  great  rapidity  of  working  and  high  efficiency  of  the 
electric  plant  at  all  loads,  from  light  load  to  the  maximum 
permissible  overload.  This  economy  of  working  persists 
throughout  the  whole  life  of  the  plant,  as  electrical  machinery 
maintains  its  efficiency  unimpaired  independently  of  the 
time  during  which  it  has  been  at  work. 

2.  Reduced  Space  Taken  Up. — Partly  on  account  of  the 
small  size  of  a  motor  as  compared  with  its  output,  and 
partly  due  to  the  po.ssibility  of  placing  the  motor  in  the  ino.st 
convenient  position,  without  having  to  consider  the  run  ot 
steam  pipes  or  the  relative  jxisition  of  the  l>oiler-house. 

3.  Ease  of  Control,  such  as  stopping,  starting,  or  varying 
the  speed  of  the  drive. 

i..  Constant  Check  on  tlie  Power  Consumed. — A  recording 
instrument  gives  immediate  information  as  to  an  undue  con- 
sumption of  power,  thus  enabling  adverse  circumstances  to  be 
promptly  noticed  and  remedied. 

•5.  Increased  Output  from  a  Given  Plaiif.— This  I'e.sults  from' 
the  large  overload  capacity  and  constant  speed  of  the  electric 
motor,  under  all  conditions  of  load. 

6.  More  Uniform  Drive. — The  turning  moment  of  a  motor 
is  constant  for  any  position  of  the  rotor,  whereas  a  steam 
engine's  turning  moment  fluctuates,  depending  on  the  posi- 
tion of  the  cranks. 

7.  Smaller  Initial  Cost. — This  is  particularly  the  case  where 
electric  power  is  available  from  a  neighbouring  central  station 
and,  on  the  other  hand,  boilers  would  be  required  in  the 
<ev6nt  of  a  new  ste,am  engine  being  put  down. 


power  at  11,000  volts,  25  cycles,  3-phase,  into  the  works,  where 
transformers  reduced  the  pressure  to  2,7.50  volts,  at  which 
voltage  the  large  main  motors  were  designed  to  operate. 

For  the  drive  of  the  27-in.  three-high  cogging  rolls  a  700-a.p. 
3-pha.se  motor  was  coupled  to  the  flywheel  which  formed  part 
of  the  old  engine  drive,  a  flexible  coupling  being  inserted 
between  the  motor  and  the  flywheel,  which  weighs  about  50 
tons,  and  is  12  ft.  in  diameter.  A  continuous-running  motor 
with  a  sjjeed  of  about  70  r.p.m.  was  chosen;  a  slip  resistance 
permanently  connected  in  the  rotor  gives  a  fall  in  speed  lie- 
t ween  light  load  and  full  load  for  the  purpose  of  rendering 
a  portion  of  the  flywheel  energy  available  during  the  passes, 
and  at  the  same  time  giving  a  somewhat  slower  speed  when 
the  metal  is  actually  in  the  rolls. 

The  30-in.  reversing  finishing  mill  represents  a  distinct 
departure,  and  is  the  first  mill  in  this  country  rolling  out 
tin  liars  to  be  driven  by  an  electric  reversing  motor.  The 
motor  is  of  specially  heavy  design  throughout,  to  meet  the 
severe  duty,  and  all  parts  subject  to  special  stress,  such  as 
the  armature  core  centre,  the  commutator  tubes,  and  frames, 
are  of  cast  .steel,  while  special  compensating  windings  are 
addeil  to  the  fi^ld  system  to  ensure  good  commutation. 

The  motor  is  designed  to  give  a  maximum  pe^k  horse-power 
of  5,300.  and  is  direct  coupled  to  the  mill,  the  sjpeed  being 
variable  in  either  direction  between  0  and  180  r.p.m.  A 
forced  draught  is  blown  into  the  machine  by  means  of  a 
motor-driven  fan,  to  produce  the  necessary  cooling,  and  a 
filter  cleans  the  air  before  it  reaches  the  motor. 

The  maintenance  of  a  .steady  demand  from  the  supply  in 
jilace  of  the  rapidly  recurring  i>eaks  called  for  by  the  mill, 
which  may  exceed  20,000  h.p.,  and  the  reversal,  in  a  simple 


Fig. 


manner,  of  a  mill  motor,  the  rotating  portion  of  which  may 
weigh  up  to  120  tons,  are  accomplished  by  the  introduction  of 
a  motor-generator  flywheel  set,  the  flywheel  acting  as  a 
rc.servoir  of  energy.  The  motor  driving  the  flywheel  is  calcu- 
lated on  the  average  loiid  taken  by  the  mill  over  a  period, 
and  may  be  of  i  or  even  J  of  the  h.p.  of  the  mill  motor, 
dei>euding  on  the  class  of  work  being  done. 

The  reversal  of  the  motor  is  done  l>y  altering  the  direction 
of  the  current  supplied  to  its  armature  by  the  generator  of 
the  fi.\'\vheel  set,  the  control  of  the  latti^r  IxMng  done  by  vary- 
ing its  field  current  in  strength  ;iiul  direction.  Thus  no 
armature  currents,  which  may  exceed  8.(XXt  amperes,  need  W 
controlled. 

The  oi>erator  for  the  mill  is  on  a  platform  raised  over  the 
live  roll  track  on  the  incoming  side  of  the  mill,  and  the  whole 
of  the  control  of  the  speed  and  direction  of  rotation  of  the 
mill  motor  is  done  by  means  of  .1  li^ver  moving  in  a  straight 
slot.     Tlie  centre  position  of  the  lever  corresponds  to  a  state 
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of  rest  on  the  motor,  and  a  forward  or  backward  movement 
gives  a  rotation  in  the  one  direction  or  the  reverse. 

Bach  position  of  the  lever  corresponds  to  a  deiiuite  speed 
on  the  mill  motor,  independently  of  the  power  being  given. 
Thus,  under  no  circumstances  can  the  speed  of  the  motor 
exceed  the  maximum  for  which  it  is  designed,  and  the  racing 
so  noticeable  with  a  steam  engine  when  the  metal  leaves  the 
roUs  is  entirely  avoided,  and  the  attendant  stresiws  produced 
are  ehminated. 

The  stored  energy  in  the  rotating  parts  of  the  motor  is,  on 
reversal,  not  wasted  as  in  the  case  of  an  engine,  but  restored 
to  the  flywheel,  and  thus  rendered  available  for  the  next  pass. 
The  function  of  the  control  lever  is  to  vary  the  field  cur- 
rents of  a  smaU  motor-generator  set  embodying  two  gene- 
rators, the  armature  output  of  which  is  used  for  exciting  the 
fields  of  the  variable  voltage  generator  and  the  mill  motor 
respectively.  With  the  control  lever  in  the  central  position, 
the  field  current  in  the  exciter  supplying  the  variable  voltage 
generator  is  at  zero,  whilst  the  field  current  in  the  exciter 
supplying  the  mill  motor  is  a  maximum.  Thus  the  mill  motor 
is  fully  excited  whilst  the  variable-voltage  generator  is  at 
zero  voltage.  A  forward  or  backward  movement  of  the  lever 
serves  to  raise  the  voltage  on  the  generator  supplying  the 
iuill-motor  annature  by  acting  on  its  exciter,  and  the  speed  of 
the  motor  corresponds  to  the  voltage  thus  applied  and  its 
direction  of  rotation  to  the  sign  of  the  voltage.  This  raising  ol 
the  voltage  continues  until  the  maximum  speed  is  reached,  at 
which  the  full  torque  is  requii-ed,  after  which  a  further 
movement  of  the  lever  weakens  the  mill-motor  field  through 
its  exciter,  and  the  speed  of  the  motor  increases  to  its  maxi- 
mum value.  Constant  horse-power,  that  is.  reducing  torque 
with  increasing  speed,  is  given  throughout  the  latter  portion 
of  the  speed  range. 

Pig.  4  shows  in  skeleton  the  diagram  of  connections  for  the 
plant,  E  1  and  E  2  representing  exciters  of  the  v. v.  generator  c, 
and  mill  motor  M  respectively;  c  is  the  main  controller. 

This  method  of  control  is  very  simple,  as  the  only  cur- 
rents to  be  conti-olled  are  those  flowing  in  the  fields  of  the 
small  exciters.  The  controller  itself  is  consequently  of  very 
small  dimensions,  and  takes  a  form  not  widely  different  from 
the  well-known  faceplate  type  crane  controller.  In  earlier 
plants  the  control  was  can-ied  out  by  varying  the  fields  of  the 
mill  motor  and  variable ,  voltage  generator  themselves,  but 
this  entailed  the  use  of  a  somewhat  complicated  contactor 
geai-,  which  is  avoided  under  this  later  an-angement. 

The  flywheel  motor-generator  set  con.sists  of  an  1,800-h.p. 
3  phase  'induction    motor,    a   30-ton   1'2-tt.   flywheel,   and    the 
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variable-voltage   generator,    the    working    speed    varying    be- 
tween 500  and  390  b.p.m. 

To  keep  the  weight  of  the  wheel  a  minimum  whilst  em- 
bodying at  the  same  tune  a  large  stored  energy  (the  value 
of  this  being  100,000  h. p. -seconds),  it  is  necessary  to  use 
a  flywheel  with  a  very  high  peripheral  speed,  of  the  order 
of  '20,000  ft.   a  minute. 

In  the  ca.se  of  a  solid  steel  casting  there  is  always  a,  diffi- 
culty of  ehminating  intenial  strains,  and  the  consequent 
uncertainty  as  to  the  actual  stress  occurring  in  the  wheel  at 
such  high  speeds.  To  ensure  avoidance  of  this  trouble  a 
built-up  wheel,  consisting  of  a  central  steel  spider  with  arms, 
and  two  complete  cast  steel  rings  bolted  on  to  the  periphery, 
was  designed. 

Fig.  5  shows  a  cross-section  of  the  wheel,  which  indicates 
the  method  of  bolting  up.  This  design  lends  itself  very 
easily  to  perfect  balancing,  which  is  essential  for  satisfactory 
running,  an  out-of-balance  on  the  rim  of  1  lb.  exerting  a  pull 
equal  to  500  lb.  To  reduce  the  windage  losses  to  a  minimum, 
the  sides  of  the  spider  are  enclosed.by  polished  steel  plates, 
and  a  cover  surrounds  the  outer  rim  of  the  wheel  for  the 
same  purpose.  Running  the  flywheels  in  vacuo  was  tried,  but 
more  Twwer  was  used  in  maintaining  the  vacuum  than  was 
saved  by  adopting  this  practice. 

For  lubricating  the  flywheel  bearings,  oil  at  a  pressure  of 
about  300  lb.  to  the  square  inch  is  forced  in  under  the  shaft 
by  means  of  smaU  gear  pumps,  one  for  each  bearing.  Oil 
rings  are  also  provided,  which  keep  the  plant  running  for  a 
siioit  time  in  the  event  of  the  failure  of  the  forced  lubrication. 

The   interchange  of    power  from    and    to  the    flywheel    is 


brought  about  by  means  of  an  automatic  slip  regulator.  Thit 
i;onsists  of  a  water  resistance,  the  value  of  which  is  altered 
by  raising  and  lowering  suitably  shaped  metal  plates  in  the 
tiinks  containing  the  water.  The  movement  of  the  plates  is 
brought  about  by  a  so-called  torque  motor.  This  machine 
is  similar  to  an  ordinary  induction  motor,  but  the  rotor  is 
prevented  from  moving  by  the  restraining  force  of  the  plates. 
The  weight  of  these  serves  to  counter-balance  the  tendency  ui 
the  rotor  to  move  at  such  times  as  the  normal  cun-ent  is 
being  taken  by  the  motor  driving  the  flywheel  set.  When  a 
piece  of  metal  enters  the  rolls  there  is  a  heavy  demand  for 
[Xjwer  from  the  flywheel  .set  generator,  which  power  would, 
under  ordinary  circumstances,  be  reflected  in  the  power  given 
by  the  motor'  driving  it.  In  the  present  instance,  however, 
as  soon  as  the  current  taken  by  the  motor  tends  to  rise,  the 
torque  motor,  which  is  controlled  by  this  current,  exerts  a 
larger  turning  moment  and  raises  the  plates,  thus  inserting 
an  increased  resistance  in  the  rotor  of  the  driving  motoi. 
which  consequently  falls  in  speed,  and  the  make-up  power 
lietween  the  demand  of  the  mill  and  the  normal  power  ol 
the  motor  driving  the  flywheel  set  is  given  out  by  the  fly- 
wheel. When  the  metal  leaves  the  rolls  the  demand  from  the 
mill  immediately  falls  below  the  normal,  and  the  reverse 
action  takes  place ;  the  weight  of  the  plates  overcomes  the 
torque  of  the  motor,  and  they  are  lowered  into  the  liquid, 
thus  reducing  the  resistance  in  the  rotor,  and  the  motoi 
speeds  up,  restoring  energy  in  the  flywheel.  A  speed  varia- 
tion of  '20  per  cent,  is  usually  allowed  on  the  flywheel  set. 
thus  rendering  available  for  useful  work  36  per  cent,  of  the 
total  stored  energy  of  the  flywheel. 

The  toniue  motor  is  operated  by  a  series  transformer 
mounted  in  the  cable  connections  leading  to  the  motor  of  the 
flywheel  set,  and  by  tappings  on  this  transformer  a  simple 
adju.stment  varies  the  power  taken  by  the  motor.  This  is  of 
service  when  rolling  lighter  material,  as  the  average  demand 
from  the  power  station  can  be  reduced  proportionally,  an<l 
iu  the  case  of  the  plant  in  question,  one-half  the  normal 
power  has  successfuUy  been  u.sed  on  certain  classes  of  material. 
Mounted  alongside  the  control  lever  is  an  instrument  pillar 
whicli  serves  to  give  the  driver  full  information  as  to  the 
operation  of  the  complete  set.  An  ammeter  indicates  the 
ixjwer  being  giver^  at  any  moment  by  the  mill  motor,  whilst 
an  indicator  simultaneously  gives  the  speed  at  which  this 
motor  is  revolving.  Three  lamps  which  light  up  at  different 
speeds  of  the  flywheel  set  give  information  as  to  the  reserve 
power  in  the  flywheel,  and  if  the  lamp  corresponding  to  the 
lower  working  limit  of  the  set  comes  in,  it  is  necessary  to 
roll  slowly  until  such  time  as  the  flywheel  set  has  regained 
its  speed,  as  otherwise  the  mill  demand  would  be  reflected 
on  the  supply,  and  the  driving  motor  would  be  overloaded. 

Simultaneously  with  the  installation  of  the  above  main 
drive,  the  live  roller  gear  was  re-designed  and  driven  bv 
reversing  motors,  this  completing  the  electrical  drive  through 
the  works,  the  conversion  of  the  auxiliai-y  machinei-y  having 
previously  been  carried  out. 

A  7-in.  wire  rod  mill,  with  an  output  of  3i  tons  per  hour. 
was  originally  driven  by  steam  engines.  It  was  shown  that 
by  putting  down  turbine  plant  driving  electrical  generators, 
a  large  quantity  of  coal  would  be  saved. 

The  mill,  as  can  be  seen  from  fig.  6,  consists  of  two  sets  of 
rolls,  the  bolting  and  finishing  rolls  respectively;  the  bolting 
rolls  are  of  the  double  two-high  type  with  repeaters  behind 
the  rolls;  the  finishing  train  is  three-high,  and  the  wire  is 
looped  by  hand. 

The  drive  represented  the  first  example  of  a  wire_  mill  to 
be  electrically  driven  in  this  country.  The  motors  installed 
were  of  400  H. p.  for  the  bolting  rofls  and  5-50  h. p.  for  the 
finishing  rolls.     The    generating  plant   was  designed    for  an 


Fig.  6. 


output  of  750  KW.  at  440  volts  D.C.,  the  turbine  being  of  the 
mixed-pressure  type. 

The  incoming  billet  for  the  bolting  rolls  is  about  2  in. 
square,  and  leaves  this  train  of  rolls  with  an  area  of  about 
I  sq.  in.  This  passes  straight  forward  to  the  finishing  rolls, 
and  as  many  as  10  passes  may  be  occun-ing  simultaneously. 
The  noi-mal  size  of  rod  finished  is  about  3/16  in.   diameter.^ 

The  2  in.  billet  enters  the  bolting  rolls  with  a  length  of 
about  3  ft.,  and  heavy  draughts  are  taken  on  the  first  few 
passes,  resulting  in  short  but  heavy  peak  loads.  The  average 
demand  for  power  throughout  this  period  is  comparatively 
small,  and  the  motor  is  designed  from  the  point  of  view  of 
the  average  demand  rather  than  the  peak  demand.  The  dif- 
ference in  power  between  tjie  average  demand  and  the  peak 
demand  is  obtained  from  a  cast-steel  flywheel  about  15  tons 
in  weight,  and  12  ft.  6  in.  in  diameter.  The  armature  of  the 
motor  was  mounted  directly  alongside  the  flywheel,  and  the 
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whole    supported    by    two  solid    bearings  carried    on  an   all- 
round  bedplate. 

The  motor,  to  meet  the  varying  claf5ses  of  work,  was  de- 
signed with  a  speed  range  between  190  and  270  r.I'.m.  at  full 
load,  and  a  compound  winding  automatically  gives  a  fall  in 
speed  from  no  load  to  full  load,  so  that  the  energy  stored  in 
the  flywheel  may  be  utilised. 

To  ensure  good  commutation  under  all  conditions  of  load, 
a  compensating  winding  is  added  to  the  field  to  neutralise 
the  heavy  armature  reaction  which  occurs  on  peak  loads. 

A  diverter  mounted  on  the  frame  of  the  machine  i.-;  used  for 
shunting  a  portion  of  the  current  flowing  round  the  com- 
pound winding,  and  enables  the  fall  in  speed  between  no  load 
and  full  load  to  be  adjusted  at  w^ill. 

The  fiuishmg  mill  motor  is  also  of  the  variable-.si>eed  type, 
the  range  being  400  to  500  b.p.m.  nt  full  load.  No  flywheel 
was  employed  in  this  case,  as  the  peak  loads,  owing  to  the 
long  length  of  material  rolled,  persist  for  an  appreciable 
period,  and  an  equalising  effect  conld  only  be  obtained  by 
having  a  flywheel  of  a  weight  which  would  prove  a  non- 
commercial proposition. 

The  results  obtained  from  this  drive  were  so  satisfactory 
that  the  conversion  of  the  remaining  plant  has  been  proceed- 
ing steadily  since  that  date,  and  throe  additional  motor  drives 
have  been  installed. 

The  mills  in  question  are  engaged  on  general  merchant 
work,  which  from  its  variety,  necessitates,  for  elificient  rolling, 
a  wide  range  of  speed  on  the  motor.  This,  in  turn,  renders 
the  employment  of  direct-current  motors  almost  obligatory, 
and  for  this  reason  the  generating  plant  was  of  the  direct- 
current  type. 

It  may  be  stated  generally  that  direct-current  motors  have 
proved  themselves  more  suitable  than  3-phase  mO|tors  over  a 
wider  range  of  work,  and  for  steel  works  practice  it  would 
appear  as  though  such  motors  would  be  the  more  widely 
adopted  in  the  future. 

A  new  mill  for  rolling  sheets  for  corrugating  and  other  pur- 
po.ses,  output  30  tons  i>er  shift,  was  arranged  for  an  electric 
drive  throughout.  The  main  rolling-mill  plant  consists  of 
four  stands  of  rolls,  two  stands  being  placed  on  each  side  of  a 
centre  flywheel,  which  has  a  grooved  periphery  for  taking 
2'2  2-in.  driving  roi>es,  is  30  ft.  in  diameter,  and  weighs 
approximately  104  tons.  The  rolls  are  32  in.  in  diameter,  and 
rim  at  a  top  speed  of  about  35  r.p.m. 

The  motor,  which  is  of  the  3-phase  induction  type,  is 
designed  for  a  normal  power  of  1,060  H.P.,  and  runs  at  a 
sjieed  of  200  r.p.m.  A  flexible  coupling  of  the  interlaced 
leather  belt  type  connects  the  motor  shaft  to  the  rope  pulley,  ' 
which  is  approximately  of  5  ft.  3  in.  diameter.  For  sheet 
rolling  a  constant  sj'teed  at  the  mill  is  required,  so  that  there 
is  no  necessity  to  adopt  a  fonn  of  drive  which  allows  for 
speed  regulation  beyond  the  necessary  fall  in  speed  from  no 
load  to  full  load  to  enable  the  flywheel  to  equalise  out  the 
peaks.  A  3-phase  motor  consequently  proved  quite  suitable, 
and  an  automatic  fall  in  speed  of  15  per  cent,  between  no  load 
and  full  load  was  produced  by  a  permanent  resistance  in  the 
rotor  of  the  motor.  The  type  of  mill  demand  when  engaged 
on  this  material  is  as  shown  in  fig.  1,  and  even  the  inter- 
position of  a  flywheel  of  the  weight  mentioned  above  only 
produces  a  partial  equalising  effect ;  the  motors  are  fre- 
quently called  upon  to  withstand  overloads  varying  between 
50  per  cent,  and  75  per  cent,  above  normal. 

The  whole  of  the  auxiliaries,  such  as  shears,  plate  flatteners, 
corrugating  machines,  &c.,  were  driven  by  small  motors. 

The  author  thanks  Messrs.  Siemens  Bros.  Dynamo  Works. 
Tjtd.,  for  pemiitting  him  to  publish  the  illustrations  and  show 
the  lantern  slides  which  accompany  the  papei'. 


KELVIN     AS     A     TEACHER. 


On  Thursday  last  week  the  ninth  Kelvin  Lecture  was  de- 
livered before  the  Institution  of  Electrical  Engineers  by 
Prof.  Magnds  Maclean,  D.Sc,  M.I.E.E.,  who  during  the  15 
years  he  acted  as  Lord  Kelvin's  chief  official  assistant, 
attended  every  lecture  he  delivered,  and  took  for  the  main 
theme  of  his  address  the  subject  named  above. 

There  was  no  systematic  cour.se  of  instruction  in  the  labora- 
tory. A.  number  of  Thomson's  scholars  were  always  engaged 
in  experimental  research,  and  new  students  were  attached 
singly  or  in  pairs  to  each  scholar,  and  had  to  help  in  making 
observations  and  devising  new  apparatus.  In  this  way  stu- 
dents got  practice  in  woodwork,  sawing,  planing,  and  fitting. 
Nothing  was  done  for  them.  If  a  student  had  to  solder,  he 
was  required  to  do  it  himself,  and  with  resin,  no  chloride  of 
zinc  being  allowed.  Tnie,  he  had  an  opportunity  of  seeing 
how  it  was  done  by  a  senior  student  or  scholar  T\hilc  he  was 
at  the  stage  of  looking  on  and  helping.  But  Kelvin's  atti- 
tude to  beginners  is  quite  explicitly  enunciated  in  his  re- 
mark in  a  letter  to  the  author:  "Let  any  .students,  if  there 
be  any,  stand  by  and  learn,  and  help  when  they  can." 
Kelvin's  method,  or  want  of  method,  had  many  disadvan- 
tages, but  the  more  modem  methods  prevalent  in  every 
British  laboratory  are  by  no  means  free  from  defects  also. 

He  was  quick  in  temper,  as  in  mind.  Little  mishaps,  or 
an  apparent  want  of  economy  on  the  part  of  a  student,  oft«n 
sent  the  great  scientist  into  a  paroxysm  of  passion. 


Incident.-,  of  this  kind  .stand  out  pioiumently  in  the  authors 
rxpciience  while  as.sistant.  It  had  been  one  of  his  duties, 
lu  conjunction  with  the  mechanic,  to  prepare  the  previous 
afternoon  all  the  exiieriments  deemed  necessary  for  the  lec- 
ture next  morning  This  frequently  involved  hours  of  work. 
But,  alas!  next  morning  an  mianswered  que>1ion  liy  a  student 
in  the  oral  examination  set  the  lecturer  olf  at  a  tangent  to 
discuss  subjects  quite  different  from  those  that  were  to  be 
illustrated  by  the  experiments  prepared.  This  was  no  un- 
common occurrence,  and  very  initating  to  the  one  whose 
labour  was  wasted. 

Towards  the  end  of  his  first  session  the  author  had  a  violent 
altercation  with  him  over  a  trifling  mishap;  from  that  time 
their  relations  became  more  cordial,  and  instead  of  asking 
for  dozens  of  experiments  to  lie  got  ready  for  him,  he  would 
look  in  during  the  afternoon  and  ask  what  had  been  got 
ready. 

In  1901  the  author  read  a  paper  on  "  Kelvin's  Electric 
Measuring  Instruments.  "  It  is  noteworthy  that  a  consider- 
able number  of  the  instniments  described  and  illustrated  in 
the  1901  paper  are  not  now  being  manufactured.  Those  which 
are  still  manufactured  have  been  .subject  to  continual  im- 
provement of  detail  and  arrangement  to  meet  the  vai-ying 
conditions  of  practical  u.se  and  manufacture,  but  the  basic 
jiiinciples  as  laid  down  by  Lord  Kelvin  are  maintained  in 
Iheir  design. 

The  ampere  balances  have  been  modified  in  detail,  in  view 
of  their  extended   use  on  alternating-current   circuits. 

The  watt- balances  have  been  for  some  time  in  process  <>l 
complete  re-design,  so  as  to  reduce  the  possibility  of  error 
due  to  eddy  cmrents  in  the  main  conductors  and  metal  parts 
of  the  instruments  in  the  neighbourhood  of  the  coils.  Thos<- 
dealing  with  large  cuiTents  employ  concentric  main  conduc- 
tors, by  -nhich  errors  due  to  eddy  currents  and  skin  eft'ects 
are  ehminated  and  a  robust  construction  is  retained.  These 
are  being  manufactured  in  collaboration  with  Mr.  A.  E. 
Moore. 

In  the  multicellular  voltmeters  the  casings  are  insulated  on 
the  outside  surface,  thus  providing  safety  while  maintaining 
efficient  screening.  By  the  use  of  non-inductive  resistances 
,with  suitable  tappings  for  multipliers,  multirange  instruments 
of  various  kinds  are  available." 

The  rail-bond  testing  instruments  now  make  use  of  the 
biidge  method,  and  the  indicating  instrument  is  a  moving- 
coil  galvanometer.  The  contacts  applied  to  the  rails  are 
similar  to  those  in  the  older  instrument,  but  are  at  a  fixed 
tlistance  apart  and  are  constructed  in  hardened  steel  with 
cutting  edges  to  eft'ect  eificient  contact  on  the  rail  surfaci-. 
The  present  instrument  is  much  lighter  than  the  earher  pat- 
tern described  in  the  1901  paper. 

Recording  ammeters  and  voltmeters,  and  feeder  logs :  fo'' 
direct-current  work  the  moving-coil  type  of  instrument  is  now 
invariably  used  instead  of  the  older  coil-and-plunger  pattern. 
The  use  of  the  moving-coil  instrument  enables  large  currents 
to  be  dealt  with  by  means  of  shunts,  and  also  admits  of  the 
instruments   being  standardised   as  to  sensibihty. 

The  coil-and-plunger  pattern  ampere  gauge  has  also  been 
Veplaced  by  the  moving-coil  type  of  instrument  for  direct - 
current  work.  .\  new  pattern  "moving-iron  "  instrument  is 
manufactured  for  alternating-current  work,  in  which  the  foni! 
of,  and  the  flux  density  in,  the  moving  iron  are  so  arranged 
that  large  changes  of  frequency  or  of  wave-form  are  practi- 
cally without  effect  on  the  instrument.  They  are  damjx'd 
pneumatically  instead  of  by  an  oil  dash-pot,  and'  are'  thus 
more  portable. 

The  portable  indicating  wattmeters  have  a  minimum  of 
metal  near  the  active  coils,  and  that  metal  is  of  very  high 
specific  re.sistance.  This  eliminates  eddy-current  eiTors  for 
all  practical  purpo.ses.  The  whole  of  the  movement  and  tin- 
fixed  coils  are  rigidly  carried  on  a  base  casting  which  is 
machined  out  in  order  to  form  the  damping  chamber,  in 
which  chamber  there  move  two  light  vanes  attached  to  the 
movement  spindle.  The  instniment  can  be  aiTanged  foi- 
voltages  up  to  about  -500,  and  by  means  of  change-over  links 
on  the  current  terminals  two  ranges  can  be  obtained  by  put- 
ting the  main  coils  in  series  or  in  parallel.  The  main  coils 
foi*  large  currents  are  wound  with  stranded  conductor,  each 
strand  of  which  is  insulated  from  its  neighbours. 

The  author  gives  a  selection  from  a  great  number  of  letters 
received  from  Lord  Kelvin  from  1880  onwards.  They  refer  to 
the  experiments  that  were  going  on  in  the  laboratory  at  the 
time,  or  to  the  calculations  that  were  beieg  made  for  one  or 
other  of  his  papers.    Two  of  the.se  are  given  in  fac-simile. 

He  had  always  thought  of  Kelvin  as  one  of  the  most  gifted 
and  .successful"  of  niaukind  alike  in  his  early  distinction,  tin- 
length  and  brilliance  of  his  career,  his  wonderful  genius,  and 
the  uniform  physical  health,  which  enabled  him  to  carry  on 
his  work,  so  that  almost  to  the  end  it  might  be  said  that 
his  eye  was  not  dimmed  nor  his  natural  .strength  abated. 
What  was  even  more  astonishing,  his  zest  for  research  and 
his  interest  in  all  the  complicated  problems  of  the  material 
universe  never  waned.  He  seemed  to  live  to  wrest  from 
Nature  her  secrets,  .and  it  gave  one  pleasure  to  consider  how 
much  richer  the  world  was  to-day  through  the  efforts  of  his 
giant  intellect.  UnUke  the  work  of  many  another  brilliant 
man,  his  success  could  not  in  any  sen.sc  be  regarded  as 
ephemeral,  for  liis  achievements  were  interwoven  into  the 
fabric  of  scientilic  progress  which  shall  continue  to  help  an<l 
push   forward  mankind. 
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THE     RONTGEN     SOCIETY. 


ATthe  meeting  of  the  Rontgen  Society,  on  February  5th,  Dr.  G.  B. 
Batten  gave  a  demonstration  of  a  simple  means  which  he  has 
introduced  for  obtaining  static  effects  in  treatment  from  an  induc- 
tion coil.  The  coil  which  he  found  to  work  best  was  one  of  large 
voltage  and  small  milliamperage,  and  he  used  in  conjmiction  with 
it  a  condenser  purely  to  serve  as  a  resistance.  The  disadvantage  of 
the  coil  was  that,  in  comparison  with  the  ordinary  static  machine, 
its  milliamperage  was  so  considerable.  With  the  static  machine  one 
got  up  to  (*00.000  or  a  million  volts  with  very  little  mUliamperage 
at  all.  With  his  present  coil  he  did  not  pretend  that  he  could  get 
more  than  100,000  volts  at  the  best,  but  it  was  purely  a  question  of 
getting  a  coil  built  so  as  to  give  a  very  high  voltage,  and  then  one 
would  hardly  have  to  cut  down  the  milliamperage  by  the  condenser  at 
all.  Even  withthismachinehefoundthat forthestaticbath treatment 
he  could  cut  out  the  condenser  altogether,  but  care  had  to  be  taken 
that  there  was  no  spark,  otherwise  the  effect  was  too  great.  He 
could  not  get  thestatic  breeze  effect  at  all  satisfactorily,  but  he  thought 
that  this  was  purely  a  question  of  increasing  the  voltage  by  a  suit- 
ably wound  coil.  He  was  able  to  get  tetanic  contractions  by  very 
rapid  interruptions,  and  by  running  the  apparatus  very  fast  indeed 
he  got  also  tissue  contractions  quite  well.  In  the  case  of  one 
lady  who  had  been  cured  of  an  occupation-neuritis  by  his  static 
applications,  what  were  produced  in  the  first  instance  by  the  use 
of  the  current  were  not  muscle,  but  tissue  or  tetanic  contractions. 
He  hoped  that  the  arrangement  would  do  something  to  overcome 
the  dilBculties  occasioned  by  the  climate,  which  were  such  a  bug- 
bear in  the  use  of  the  ordinary  static  machine. 

Capt.  G.  W.  C.  Kaye  thought  it  very  dangerous  to  draw  a  dis- 
tinction between  static  electricity  and  faradic  electricity.  There 
was  no  distinction  at  all  from  the  physical  point  of  view.  In  the 
one  case  there  were  rather  higher  voltages  than  in  the  other,  but 
it  was  only  a  question  of  relative  amounts.  Personally,  he  would 
like  to  see  both  terms  abolished. 

Dr.  E.  p.  Cumberbatch  said  that  while  the  modern  coil  used 
for  X-ray  work  had  not  enough  voltE^e  and  too  high  a  milli- 
amperage for  static  purposes,  it  would  be  possible  to  wind  a  trans- 
former of  thick  wire  on  the  secondary  for  the  purpose  of  getting  a 
sufficiently  high  voltage,  and  if  one  could  get  a  spark  12  in.  long 
with  such  an  arrangement,  it  would  be  much  cheaper  than  the 
modern  American  static  machine,  which  cost  in  pre-war  times 
£200.  and  now.  perhap:;,  cost  £230  or  .!i:2i0,  and  was  very  difficult 
to  use,  owing  to  the  dampness  of  the  climate. 


NEW   PATENTS   APPLIED   FOR,    I9I8. 

(NOT    VET    PUBLISHED.) 

Compiled  expressly  for  this  journal  bv  .Messrs.  W-  P.  Thompso.n  &  Co., 
Electrical  Patent  .Agents,  285,  High  Holborn.  London,  W.C,  and  ;it 
Liverpool    and   Bradford. 


1.577.     "  Locking  device 
January  28th. 

1,620.     "  Electric    mach: 


for    electric    lampholders."      M.   .\kcher   S;   J. 

Es."     H.  PiEPER.     January   28th. 
1,621.    **  Starting    apparatus    lor    internal-combustion    ( 
DIER.     January   28th- 


&c." 


Odier. 

1,626.  "  Glands  and  stuffing-boxes  for  electric  cables."  A.  C.  Purd.av. 
January   2«th. 

1,627/1,632.  "  Dynamo-electric  machines."  Submersible  &  J-L.  Motors, 
Ltd.,  &  H.    K.   Wh'TEHOKN.     January   28lh. 

1,634.  '*  Device  for  regulating  voltage  of  current  generated  bv  a  dynamo." 
R.   Boscii  Akt.   Ges.     January  38lh.     (Germany,   January  26th,  1917.)  ' 

1,638.  "  Sparking  pljgs  for  internal-combustion  engines."  V.  Perrett. 
January  28th. 

1.686.  *'  Electric  storage  battery-charging  systems."  British  Thomsos'- 
HouSTON    Co.    (General    Electric    Co.,    U.S.A.)     January  29th. 

1.687.  "  Dynamo-electric    machines."      D.    Scchostawer.     January    29th. 
1,690.    "  Dynamo-electric  machines."     G,  A.   Juhlin    &   J.   S.    Peck.     Janu- 
ary 29th. 

1,697.  '*  Electric  ignition  apparatus  for  internal-combustion  engines."  Akt. 
Ges.  Brown,  Boveri  et  Cie.  January  29th.  (Germanv.  February  13th. 
1917.) 

1.728.  "  Means  for  enhancing  radiation  or  diffusion  of  light  from  electric 
lamps,    gas   burners,    &c."     W.    C.    HoSKlNS.     Jaunary    30th. 

1,757.  "  Wireless  signalling  systems."  British  Ihomson-Houston  Co. 
(General    Electric   Co.,    U.S.A.)      January   30th. 

1.765.  '*  Cells    of   electric   batteries."      M.    Robin.      Janaury    30th. 

1.766.  "  Means  for  supporting  and  attaching  electric  cables  to  insulators." 
R.  A.  Scott  &  R.  Watt.     January  30th. 

1,773.  "  Variable-speed  dynamo-electric  machines."  FuiXER  ,Acci;mi.'l^\toic 
Co.    &  A.   P.   Welch.      January   31st. 

1,790.  "  insulators  (or  supporting  electric  conductors."  H.  R.  Lamb. 
January   31st. 

1,795.     "  Protecting    devices    of     alternating-current     apparatus."  1.     .\. 

KUVSER.     January   31st. 

1,804/1,805      "Sparking  plugs   for   ignition."     A.   E.    Heath.     January    31st. 

1,817.    "  Process    for    manufacture    of    copper    compounds."       Hlttenwerk 

NiEDERSCHOVEWElDE     AKT.     GeS.     VORM.,     J.     F.     GiSSBERG     &     E.     C.     R.      MaRKS. 

January   31st 

1.833.  "  Telegraphic,  &c.,  instruments  and  installations."  J.  Hettincek 
AND  C.  A.  Vandekvell.     January  31st. 

1.834.  "  Sparking  plugs."  A.  L.  Billo.n-DacueRRE.  Januarv  31st.  (France. 
November   14th,  1916.) 

1,847.  "  Electric  bracket  for  dashboard  lighting  on  aeroplanes."  H.  C.  S. 
Sanders.     February    1st. 

1,852.    "  Galvanometers,   &c."     L,    Johnson.     February   Isl. 

1,865.  "  Device  for  stopping  a  motor,  or  giving  warning  when  an  obstruc- 
lion  occurs  between  its  armature  and  magnets.*  J.  RoBB  &  P.  Ruther- 
ford.     February    1st. 


1.S78.  "Process  for  manufacture  and  use  of  copper  protoxide."  Hcrirv 
wEKK  Neiderschoneweide  .*\kt.  Ges.  vorm..  J.  F.  Ginsberg  &  E.  C.  K 
y.  \KKS.     February  1st. 

1,879.  "  Electrolviic  1-aths."  flirrTENWERKE  Niederschoneweide  .^kt.  G  — 
VORM-.,  J.  F.  Ginsberg  &    E.   C.   R.   Marks.     I'ebruary  1st. 

1.886.    "  Wireless     signalling    systems."      British    Thomso.s-Hocston     l 
(General    Electric    Co.,    U.S..\.)     February   1st. 

1.894.  ■'  Connections  or  connectors  for  electric  conductors."  K.\^^  Iim 
il.jx    Co.     February    lit.      (L.S.A.,   July   12lh.    1917.) 

1.89,1.  "Circuit  breakers  for  ignition  svstems."  K.W.  Ignition  C. 
February    1st.     (U.S.A.,   July   23rd,  1917.) 

1.896.  "  Electric  furnaces."  Indl'strial  Electric  Furnace  Co.  &  A.  E. 
White.     February  1st. 

1.897.  "  Engine-starting  devices."  Davton  Engineering  Labor.\tori£s  Co. 
AND  A.   E.  U'hite.     February   1st. 

1.903.     "  Electrical    magnetic    drive  and    clutch."     D.   C.    Henrv.      February 

"  -Secondary  or  storage  cells  for  batteries."  Commerci.u.  Truck 
J.   Y.  Johnson       February    1st. 

"  Watertight  plug-and-socket  fittings  for  electrical  connections." 
i  Conduits,    Ltd.,   &   L.    M.   Waterhouse.     February   2nd. 
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"  SeU-starlers  (or  internal-combustion 
E  Accessories  Co.    and  F.    Wood.     Febru 

"  Magneto-electric  machines  for  ust- 
&c."      J.    H.    RuNBAKEN.       February    2nd. 

"  Armatures    and    coils   for    magnetos,  &c. 


2nd. 


Electric 


nternal-combustion  , 


*^  Wireless    valves."      ( 
"  Sparking     plugs    for 

February   2nd. 
"  Electric  glow-lamp   sockets. 


J.   Blue.     February    2nd. 
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PUBLISHED   SPECIFICATIONS. 


T\u-  numbers  in  parentheses 
prmted   and    abridged,  and    all 


e   those  under  which   the  specifications   will   b-- 
ubsequent    proceedings   will    be    taken. 


X9X8. 


14.417.     Electric    Motors       Submersible    &  J-L.   Motors,    Ltd.,    and  C.   \\'. 
Durnford.     October    10th,    1916.      (112,475.) 
14,439.     Electrodes    for    Stor.\ce    Batteries.      R.    Saville.      October    11th. 

1916.  (112.476.) 

17.476.  .Method  for  Multh'LYInc  the  Frequencv  of  Electric  Currents. 
.Marconi's  Wireless  Telegraph  Co.  &  I.  Shoenberg.  December  5th.  191'i- 
1112.481.) 

19X7. 

282.  ..Vltern.\ting-curre.nt  Dynamo-electric  M.achines.  Lancashire  D\namo 
and   .Motor   Co.   S:  W.   StansEeld.      January    6th,    1917.     (112,495.) 

306.  Electrical  Sign.alung  Systems.  Sterling  Telephone  &  Electric  Co.. 
F.  G.  Bell  &  \V.  C.  Davey.  January  6th,  1917.  (Cognate  application. 
8,416/17.)      (112.497.) 

560.     Electric   Lampholders.     W.  Engelke.     January  11th,   1917.     (112,507.! 

935.     Electro-deposition  of  Copper.       S.  O.  Cowper-Coles.       January  18ih. 

1917.  (112,516.) 

1,2.56.  Sparking  Plugs.  V.  Perrett.  Januarv  25th,  191".  (Cognate  appli- 
cation,  4,652/17.)     (112,520.) 

1,412.  Electrical  Governors  or  Spee^  Regulators  for  Electric  Motors- 
AND  the  like  Dynamo-electric  M.achines.  S.  J.  Anderson.  Januarv  29th. 
1917.      (112,525.) 

1,517.    Telephone    Systems.      H.    Symes.      October    10th,   1916.     (110,339. 

1.576.  Flywheel  Magneto  Devices  for  Intern.al-co.mbl'stion  Engives. 
\illiers  Engineering  Co.,  G.  Funck  &  F.  H.  Farrer.  January  31st,  1917. 
(U2,.i29.) 

1,629.  Ignitio.n  Magnetos  for  !ntern.u,-combustion  Engines.  E.  A.  Wat- 
sun  &    ML.    .Magneto   Syndicate.     February   1st,  1917.     (112,532.) 

3,360.    Telegraphic    Relays.     J.   A.    Fleming.     March   "th,   1917.      (112.S44.I 

3,437.  Systems  of  Electric  Motor  Control.  British  Thomson-Houston 
Co.   (General   Electric  Co.,    U.S.A.)     March    8th,    1917.      (n2,.54S.) 

3,914.  Magneto-electric  Ignition  Machines.  O.  In  rav  (Bosch  Magneto 
Co.).     .March  17th.  1917.     (112,547.) 

4,418.  Electric  .Arc  Lamps  for  Projection  Purposes.  A.  H.  Railing,  M. 
Solomon  &    A.    E.  Angold.     March    27th.    1917.     (112,552.) 

4,790.  Electric  Ignition  Plugs  for  Intern.yl -combustion  Engines.  R.  F. 
Spiller.    A.   M.    Paton  &  C.   Hurst,   Ltd.     .April    3rd,    1917.      (112,556.) 

8,470.  Electric  Switchboards.  G-  Pailin  &  Ferguson,  Pailin  &  Co. 
June  13th,  1917.      (112,530.) 

8,792.  Ignition  Device  for  Explosion  Motors.  M.  A.  \'iolet.  June  23rd. 
1916.     (107.388.) 

14.446.  Electric  Motors.  Submersible  &  J-L.  .Motors,  Ltd.,  and  C.  W . 
Durnford.     October   10th,   1916.      (Divided   application  on  14,417/16.)     (112,602.) 

15,488.  Radio-telegraphv  or  Radio-telephony.  Soc.  Francaise  Radio- 
Eleclrique.     October  24lh.   1916.      (111,472.) 

18,069.  Electric  Sigsalung  Systems.  Sterling  Telephone  &  Electric  Co. 
F.  G.  Bell  &  W.  C.  Davev.  Januan  6th,  1917.  (Divided  application  on 
»16/17.)     (112.610.) 


Research  for  the  Navy. — Dr.  ilacnaiuava  recently  stated 

that  reports  of  progress  and  recommendations  were  receired  by  the 
Board  of  Admiralty  from  time  to  time  from  the  Central  Committee 
of  the  Board  of  Invention  and  Research.  Mr.  C.  H.  Merz,  the 
well-known  consulting  electrical  enjrineer,  who  had,  as  already 
announced,  been  appointed  Director  of  Experiments  and  Research 
(^unpaid)  at  the  Admiralty,  to  supervise  all  the  executive  arrange- 
ments in  connection  with  the  organisation  of  scientific  research 
and  experiments  for  the  Navy,  had  been  added  to  the  Central 
Committee.  The  appointment  had  been  made  as  part  of  a 
considered  scheme  by  which  the  scientific  experts  assisting  the 
Admiralty  would  work  iu  much  closer  co-operation  than  hitherto 
with  the  officers  of  the  technical  departments  concerutd.  None  of 
the  distinguished  scientists  who  were  assisting  the  Admiralty  as 
members  of  the  Committee  were  accepting  any  salary  for  their 
services.  The  Admiralty  desired  to  continue  to  have  the  benefit  of 
the  valuable  advice  and  assistance  of  the  Committee,  and  the 
revised  organisation  and  appointment  of  Mr.  Merz  had  received 
the  unqualified  approval  of  the  Central  Committee. — The  Timen. 
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Gordon  i  Gotch. 


We  cannot  say  that  we  cordially  approve  of  the 
manner  in  which  the  Government  is  divulging  the 
contents  of  the  reports  of  the  Committees  that  sat 
to  investigate  the  position  of  the  electrical,  engi- 
neering, iron  and  steel,  and  other  trades.  As  our 
readers  are  aware,  the  decision  to  give  publicity  to 
these  reports  in  their  complete  form  has  not  yet  been 
arrived  at.  but  they  are  ap'pearing  in  "  Bits  "  in  the 
Board  of  Trade  Journal.  We  can  quite  understand 
that  it  may  be  regarded  as  necessary  in  the  interests 
of  National  or  Allied  policy  to  hold  up  certain  re- 
commendations tmtil  a  more  suitable  occasion,  but 
tlie  piecemeal  method  that  is  being  followed  at  pre- 
sent is  far  from  being  satisfactoa-y.  We  do  not  say 
that  it  is  uninteresting-  to  see  where  there  is  agree- 
ment between  the  different  committees  respecting 
such  matters  as  standardisation  and  ■combination, 
for,  of  course,  by  means  of  these  comparative  state- 
ments we  may  be  enabled  to  decide  where  a  general 
policy  common  to  them  all  or  to  several  of  them 
might  be  applicable.  But  the  present  practice  will 
leave  us  always  in  doubt  as  to  whether  we  have  had 
all  that  ought  to  be  vouchsafed  to  us.  So  far  as  the 
electrical  and  engineering  trades  reports  are  con- 
cerned, we  hope  it  will  be  possible  to  publish  these 
as  separate  documents,  even  if  it  has  to  be  indicated 
that  certain  matters  are  withheld  for  a  time  in  the 
public  interest. 

A  week  ago  we  referred  in  our  "■  Notes  "  to  the 
first  edition  of  extracts  which  showed  the  need  for 
combination  amongst  our  manufacturers  in  order 
to  secure  the  extension  of  standardisation,  and  to 
the  necessity  for  their  adjusting-  tnemselves  to  meet 
the  requirements  of  foreign  markets  where  acces- 
sories of  types  that  they  do  not  make  hold  sway.  On 
another  page  to-day  we  quote  from  the  Board  of 
Trade  Journal  some  further  extracts  which  we  deem 
of  g-reat  importance  to  our  readers.  The  argument 
in  favour  of  combination  and  co-operation  between 
British  electrical  companies  and  firms  for  the  pro- 
motion of  export  trade  is  very-  familiar  to  readers  of 
the  Electrical  Review,  and"  the  various  steps  that 
have  been  taken  during  the  past  few  years  in  such 
a  dii;ection  by  a  number  bf  batteiy,  motor,  and 
switchgear  firms  have  been  recorded  here.  It  is 
-many  years  ago  now  siyce  we  first  placed  before  the 
trade  the  pressing-  need  that  existed  in  certain  mar- 
kets for  combined  action  to  enable  the  British  elec- 
trical trade  to  stand  up  against  the  strong  competi- 
tive efforts  of  Teutonic  org-anisations.  Such  combi- 
nation or  co-operation  was  urged  not  merely  in 
respect  of  selling  organisation,  but  also  in  respect 
of  manufacturing,  A  few  years  ago  it  was  common 
knowledge  that  our  isolated  manufacturing  efforts 
in  certain  lines  led  to  suicidal  competition  which 
was  quite  as  harmful  as  the  unhindered  competition 
of  foreign  traders.  Happily,  the  development  of 
the  spirit  of  co-operation  and  a  better  organisation 
within  the  industry-  at  home  led  to  considerable  im- 
provement in  this  respect.  But  if  we  accept  the  con- 
clusions of  the  Electrical  Trades  Committee  we  have 
still  a  long  way  to  go,  both  in  co-operative  manu- 
facturing and  in  co-operative  selling,  before  we 
can  consider  that  we  are  established  in  effective 
strength  to  resist  after-war  onslaughts  which  pre- 
sent enemies  are  preparing  to  make  upon  whatever 
markets  will  admit  them.  As  the  Committee  state 
in  the  section  of  their  report  now  published,  the 
serious  compeLiiion  which  British  exporters  have 
to  face  is  almost  entirely  with  the  two  or  three  big- 
German   organisations    which    for    years  past   have 
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consistently  followed  the  amalgamation  and  associa- 
tion policy  so  as  to  resist  ourselves  and  all  other 
comers.  The  immense  resources  of  these  concerns, 
their  highly-trained  staffs,  their  branches  estab- 
lished all  over  the  world,  and  their  elaborate  re- 
search organisations  made  possible  by  the  large 
extent  of  their  operations,  were  understood  here 
before  the  war,  and  their  enormous  financial 
strength  through  their  close  working  arrangements 
with  the  leading  financial  institutions  on  the  Conti- 
nent was  recognised  as  a  factor  which  it  was  almost 
impossible  for  us  to  meet  successfully  under  the  un- 
accommodating and  inelastic  financial  system  that 
existed  here.  It  will  be  obs.erved  that  the  Committee 
makes  a  comparison  of  the  Teutonic  policy  of  com- 
bination with  our  own  disposition  to  discourage 
combination,  greatly  to  the  disadvantage  of  the 
traders  of  this  country.  A  few  weeks  ago,  when 
representatives  of  the  Government  trade  depart- 
niients  were  delivering  speeches  in  some  of  the  in- 
dustrial centres  urging  certain  trades  to  combine  or 
be  prepared  to  go  under,  we  supported  that 
advocacy.  The  report  of  the  Electrical  Trades 
Committee  abundantly  supports  the  combination 
speeches.  Amalgamation  or  association  for  com- 
mon purposes  is  regarded  as  the  basis  on  which  a 
sound  and  permanent  industry  can  be  established, 
and  only  by  the  creation  of  strong  combina- 
tions will  it  be  possible  for  Great  Britain 
to  compete  with  the  great  foreign  corpora- 
tions. It  is  obvious  from  a  good  deal  that  is  being- 
said  that  the  Government  recognises  such  combina- 
tions as  essential.  Some  evidence  to  this  effect 
appears  in  the  terms  of  reference  with  which  the 
Minister  of  Reconstruction  has  appointed  his  latest 
Committee: — "In  view  of  the  probable  extension 
of  development  of  trade  organisations  and  combina- 
tions, to  consider  and  report  what  action,  if  any, 
may  be  necessary  to  safeguard  the  public  interest/' 
The  combinations  that  we  advocate  have  to  do  with 
the  engineering  and  electrical  trades,  not  with  food, 
and  such  like.  The  new  Committee  will  consider 
the  effects  of  the  application  of  the  principle  to  all 
trades.  Labour  is  represented  on  the  Committee, 
and  we  have  no  doubt  that  from  the  inquiry  it  will 
learn  a  great  deal  of  very-  useful  information  respect- 
ing the  difficulties  of  industrial  management  and 
international  trade. 


The  first  public  meeting-  of  the 
Industrial         Industrial   Reconstruction  Council, 
Reconstruction,     which  took  place  on  Friday  last  in 
the     Guildhall     Council     Chamber, 
was  a    memorable    war-time    event.     The    piece   of 
business  that  the  Council  has  formed  itself  to  under- 
take   is   obviously    regarded    as    important    by    the 
powers  in  authority,  or  Lord  Bumham,  Dr.  Addison 
(Minister  of   Reconstruction),   Air.   G.'  H.    Roberts 
(Minister  of  Labour),  and  Mr.  J.  H.  Whitley,  M.P. 
(Chairman     of    the     Whitley    Report     Comrnittee), 
would  not  have  been  there.'  After  all  that  we  have 
already  published  regarding  the  objects  of  the  Coun- 
cil, and  reflecting  the  views  of  Dr.  Addison  and  Mr. 
Roberts  concerning   the  need  for  making  prepara- 
tions which  shall  encourage  more  harmonious  rela- 
tions between  employer  and  employed  in  the  post- 
war period,   we  need  hot  refer  to  the  speeches  at 
length,    but    there    are    one    or    two    incidents    or 
features   which   required   comment.     After  we   had 
recovered  from  the  cold  douche  of  the  Lord  Mayor, 
who    reminded   us   that   we    were    still    at    war— as 
though  we  were  likely  to  forget  it  in  these  critical 
months~Dr.  Addison  said  that  tlije  carr^-ing  out  of 
all  our  preparations  for  the  future  depended  funda- 
mentally upon  our  being  able  to  pay  for  them,  and 
the  governing  consideration  was,  therefore,  the  in- 
creased production   of  wealth.     Employers  and  em- 
ployed must  co-operate  in  increasing  production  or 
"distress  must  be  our  lot."     "  Unless  we  have  In- 


dustrial Peace  none  of  these  things  can  be  added 
unto  us."  We  must  so  arrange  our  affairs  that  one 
man  or  one  shop  must  not  be  able  to  throw  a  whole 
industry  into-  confusion.  Whitley  Councils  should 
go  a  good  way  toward  avoiding  trouble.  No 
organisation  of  employers  or  workmen,  said  Dr. 
Addison,  can  help  industry  by  promoting  civil  war, 
or  by  the  manipulation  of  prices  so  that  they  keep 
their  customers  poor.  "  They  cannot  help  industr\- 
by  bolstering  up  inefficiency  in  any  form.  They  can- 
not help  a  man  who  will  not  help  himself.  They 
ought  not  to  ti-y  to  regulate  the  pace  by  the  pace  of 
the  slowest.  They  ought  not  to  encourage  inefficiency 
in  any  way.  They  ought  not  to  fetter  any  man"s 
freedom!  to  make  the  best  use  of  his  own  skill  and 
brains."  Familiar  truths — wholescwne  truths — 
these,  but  very  necessaiy  for  both  sides  to  remember 
as  we  set  out  upon  our  new  industrial  era.  The 
Council  receives  the  Governmental  blessing  largely 
because  it  designs  to  Iielp  industries  to  help  them- 
selves. 

Mr.  Roberts's  speech  was  delivered  in  his  usual 

effective   style,    and   contained   some  of  that  sound 

sense  which  is  so  essential  to  the  encouragement  of 

reason  when  industrial  revolution  appeals  to  the  pas-' 

sions  of  violent  sections.     He  was  careful  to  remark 

in  this  connection  that  sure  progress  only  flows  from  * 

slow  modifications  of  an  existing  order,  and  he  was    •; 

deliberate    in    liis    expression  of  feelings  of  strong"    ' 

opposition  to  those  who  "  would  lead  my  class  into  J 

the  portals   of  forlorn   hope."     The  gathering  was  _!, 

entertained  later  by  a   thorough-going   representa-  ; 

tive  of  Labour  who,  with  a  sincerity  as  impressive  i 

as  his  speech   was  vigorous,    let  it  be  known   that    . 

if  the  Whitley  Report  was  seriously  intended  to  re-  ). 

move  from  his  class  the  hardships  from  which  they  ( 

had  suffered  in  the  past,  if  the  employers  were  sin-  j 

cere  in  their  desires  for  true  co-operation,   if  they  ^ 

were  prepared  to  give  the  workers  a  fair  share  in   s 

the  fruits  of   their   labour,    if  they   were   going   to  i 

prevent   Labour    being  thrown    on   the    scrap-heap   '■ 

when  slump  periods   followed   periods  of   plethoric  ' 

production,    the    Whitley    proposals    were    accept-  ; 

able     as     a    step     in    the    right   .direction.        But  \ 

if     those      proposals     were      a      means     for     per-  ^ 

petuatiiig    the    old    conditions    under   the    label    of  ; 

industrial  peace,   he  was  a  revolutionary  of  revolu-   ; 

tionaries.      The   Industrial   Reconstruction    Council  j 

has  been  planned  with  the  view  to  securing  the  co-  j 

operation  of  all  parts  of   industry,    and  it   was  oot  .; 

inappropriate     that     this    voice    should     be     heard  '■ 

and    this    point    of    view    be    expressed,    but    our  ; 

impression  was  that   there  was   little   enough   of  a  ^ 

spirit     of    conciliation    to    be     found    in    it.        To  ! 

pooh-pooh  Mr.  Bevin's  charges  and  claims  on  be-  ) 

half  of  his  class  would  be  imwise,  but  it  must  not  > 

be  imagined  that  all  Labour  runs  along  the  revolu-  ' 

tionary  course   any  more  than   it  can   be   supposed  j 

that  all  the    workers  will    be   persuaded   to  accept  i 

the   moderate   or  reasonably   evolutionary   ideas   of  ' 

Mr.  Roberts.     Both  speakers  were  applauded  by  the  , 

Guildhall  audience,   and  probably  between   the  two  ] 

the  ultimate   course   of  industrial  harmony   will  be  ] 

found  to  lie.    A  point  in  the  speech  of  Mr.  Whitley  ; 

which  we  think  took  the  meeting  by  surprise,  was  i 

the  fact  that  he,  as  chairman  of  the  committee,  had  | 

received  more  inquiries  respecting  the  report  from './ 

men  with  the   Forces,  and  from   correspondents   in  ■ 

other  parts  of  the  world,  than  from  inquirers  in  this  ; 

countr\\        We    suppose    the    explanation    is    to  be  ' 

found    in    our    nearness    to    and    occupation    with ! 

actual  hostilities  or  with  war  production.    But,  as  we  i 

mentioned  last  week,  practical  interest  in  the  Whit-  ; 

ley  report  is  now  more  general  in  industrial  centres  i 

here  than   it  was,    and    it  is  to  be   hoped   that   the  i 

propagandist  efforts  of  the  new  Council  will  be  the  j 

means  of  stimulating  furmer  interest  in  its  proposals  ' 

as    a    practical  measure    for  providing    against  the' 

times  when  angi-y   passions   may  be   far  too  easily  • 

stirred  up,  and  for  sectxring  increased  production  of 

wealth  without  unfairness  or  friction. 
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NATIONAL     ELECTRICITY     SUPPLY. 


By  .\  POWER  STATION  EKGINEEE. 


The  Interim  Report  issued  by  the  Coal  Conserva- 
tion Sub-Committee  to  the  Minister  of  Reconstruc- 
tion is  one  of  the  most  important  which  those 
engaged  on  the  supply  side  of  the  electrical  industrj' 
have  had  to  consider  in  recent  years.  Xor  can  it 
fail  to  be  of  interest  to  all  manufactiu"ers  through- 
out the  country',  as  they  are  deeply  concerned  in  the 
adoption  of  the  most  economical,  cheap,  and  reliable 
system  of  power  in  order  that  they  may  be  assisted 
to  maintain  the  supremacy  which  this  country  has 
established  in  the  production  of  manufactured 
articles  for  the  markets  of  the  world.  During  the 
last  few  years  this  supremacy  has  been  challenged 
by  more  than  one  other  country,  and  had  not  the 
war  intervened  it  is  possible  that  the  business  which 
this  comitry  has  done  so  much  to  build  up  in  the 
fast  would  have  gradually  been  transferred  to 
competitors  who,  by  the  adoption  of  more  modern 
methods  of  manufacture  and  salesmanship,  have 
been  slowly  but  surely  encroaching  upon  what  has 
often  been  considered  our  own  special  preserves. 

In  view  of  the  criticism  levelled  against  the 
composition-  of  the  Committee  appointed  by  the 
Board  of  Trade  to  consider  the  future  of  electricity 
supply,  it  will  be  of  little  advantage  to  comment  at 
any  length  on  the  personnel  of  the  Coal  Conserva- 
tion Sub-Committee.  Several  members  are  undoubt- 
edly well  qualified  to  offer  advice  on  the  subject 
matter  of  the  report.  The  case  for  coal  conserva- 
tion by  means  of  increased  adoption  of  electrical 
motor  power  is  so  strong  in  itself  that  no  useful 
purpose  appears  to  have  been  served  in  the  report 
by  deliberately  going  out  of  the  way  to  belittle  the 
work  which  local  authorities  have  carried  out  in  the 
past  in  connection  with  the  development  of  elec- 
tricity supplv.  Few  will  question  the  fact  that  many 
men,  who  have  been  at  one  time  or  another  eni- 
ploved  on  the  spadework  of  municipal  development, 
would  have  been  willing  and  able  to  assist  in  the 
consideration  of  this  important  problem,  and  whose 
presence  on  the  Committee  would  have  tended  to 
restrict  within  reasonable  limits  the  objectionable 
comments  introduced,  without  in  any  way  detracting 
from  the  principles  which  the  report  seeks  to  estab- 
lish. The  spirit  underlying  the  whole  report  is  one  of 
undoubted  hostility  to  the  work  at  present  carried  on 
bv  local  authorities.  No  public  service  has  appar- 
ently been  rendered  by  them  in  the  past,  nor  should 
there  be  any  place  for  them  in  the  future.  Only 
one,  or  possibly  two,  electricity  supply  concerns  re- 
ceive the  Sub-Committee's  blessing,  i.e.,  the  group 
of  companies  on  the  \orth-East  Coast  and  the 
power  station  of  the  Underground  Railways  at  Lots 
Road.  All  the  large  municipal  undertakings  in  the 
Kingdom  with  the  exception  of  Glasgow,  which  by 
curious  chance"  or  intention  is  not  mentioned,  are 
condemned  for  one  reason  or  another. 

I  have  no  intention  of  offering  any  criticism  in 
reg'ard  to  many  of  the  matters  dealt  with:  there  is 
nnich  that  must  receive  the  unstinted  support  of 
those  who  are  in  the  best  position  to  give  an 
opinion  as  tO  the  ways  and  means  to  be  adopted  in 
the  future  if  electricity  supply  is  to  become  what 
by  rights  it  must  and  ought  to  be  become,  i.e..  ''  The 
key  industry  of  the  countn-,"  but  that  is  no  reason 
why  one  should  not  examine  and  comnrent  upon 
some  of  the  data  on  which  the  Conmiittee  appar- 
ently founds  its  conclusions.  The  report  is  un- 
doubtedly strong  in  the  main  features  of  its  find- 
ings, but  the  facts  and  figures  on  which  many  of 
the  arguments  are  based  are  lamentably  weak,  or 
absolutely  inaccurate,  and  I  propose  as  shortly  as 
I  can  to  deal  with  some  of  these  points. 

The  report  is  intended  to  deal  with  coal  conserva- 
tion only,  and  therefore  proceeds  to  review  the  pro- 


duction of  fuel  by  -the  collieries,  and  the  subsequent 
disposal  of  it.  Of  a  total  get  of  2S0  million  tons 
in  1913,  it  is  assumed  that  some  80  million  tons 
represent  the  quantity  Used  for  the  production  of 
power,  including"  railways,  and  this  is  the  amount 
^vhich  may  be  ati'ected  by  any  general  improvement 
in  methods  of  consumption.  After  a  somewhat 
lengthy  discussion  on  the  result  to  the  country  if 
industries  would  increase  their  production  threefold, 
which  is  probably  a  matter  more  nearly  concerning 
chambers  of  commerce  than  coal  conservation,  the 
report  goes  on  to  point  out  that  this  desirable  end 
may  easily  be  obtained  if  only  the  consumption  of 
fuel  per  H. p. -hour  is  reduced  by  one-third.  Refer- 
ence is  also  made  to  the  fact  that  during  the  last 
25  years  the  coal  consumption  per  h. p. -hour  has 
been  halved.  The  argument  is  developed  to  show- 
that  if  all  the  power  requirements  were  supplied 
electrically,  and  the  present  average  consumption 
of  5  lb.  fuel  per  h. p. -hour  reduced  to  the  equivalent 
consumption  in  the  N.E.  Coast  power  stations  of 
1.54  lb.  per  H. p. -hour,  the  total  coal  used  at  present 
for  power  purposes  would  be  reduced  by  56  million 
tons  per  annum.  In  order  to  obtain  such  a  result, 
practically  all  existing  power  stations  would  be 
scrapped,  and  new  super-stations,  having  from 
100,000  to  250,000  K\v.  total  capacity,  and  pos'sess- 
ing  generating  sets  of  30,000  to  50,000  kw.  size, 
would  be  provided  instead.  It  may  be  of  interest  to 
obsen-e  that  although  the  North-East  Coast  is 
several  times  mentioned  as  being  the  one  example 
of  all  that  is  right  and  proper  in  power-station,  prac- 
tice, and  the  district  supplied  is  undoubtedly  one 
suitable  for  the  development  of  electricity  supply, 
those  responsible  for  the  design  of  the  power  sta- 
tion's have  not  yet  found  it  advisable  to  install  any 
individual  generating  sets  of  so  large  a  size  as 
20,000  KW.,"not  to  mention  50,000  kw.,  although  we 
are  told  that  substantially  all  the  power  users  of  im- 
portance are  already  taking  a  supply  from  the  com- 
panies. The  question  naturally  arisies  why  one  of 
the  members  of  the  Committee  who  is  largely  res- 
ponsible for  the  companies'  operations  has  not 
adopted  such  large  units  of  plant  in  one  of  the  most 
concentrated  industrial  districts  in  the  country,  and 
vet  advocates  their  use  under  less  favourable  condi- 
tions elsewhere.  The  claim  in  regard  to  supplying 
practically  all  of  the  industries  in  the  North-East 
Coast  is  oae  which  may  well  be  challenged.  In- 
formation is  available  which  makes  it  more  than 
doubtful  whether  this  desirable  end  is  yet  obtained. 
Statistics  would  probably  show  that  possibly  only 
one-half,  or  even  one-third,  of  the  industries  are 
being  supplied  from  the  public  source,  and  if  the 
district  has  already  reached  the  saturation  point  elec- 
trically, there  is  a  less  brilliant  future  before  the 
group  of  companies  than  appears  to  be  contemplated 
by  those  associated  with  them. 

It  is  generally  recognised  that  one  important 
point  on  which  the  successful  development  of  an 
electrical  supply  undertaking  may  be  judged  is  the 
units  supplied  per  inhabitant  of  the  area  in  which 
the  supply  is  given.  It  offers  a  fair  indication  of 
"  the  initiative  and  resource  of  supply  undertakings  " 
on  which  so  much  stress  is  made  in  the  report. 
Considered  from  this  point  of  view,  and  taking  the 
output  of  the  North-East  Coast  companies  as 
approximately  400  million  units  per  annum,  and  the 
population  on  the  basis  of  the  191 1  census  as 
2,300,000,  the  units  sold  per  head  amount  to  about 
174  per  annum,  and  this  includes  a  supply  to  rail- 
ways, a  class  of  supply  which  has  been  given  by 
only  one  or  two  other  supply  undertakings  in  the 
country.  There  are  already  a  number  of  local 
authorities  iq  the  Midlands  supplying  over  200  units 
per  head  of  the  pof)ulation.  In  this  connection  also 
it  is  of  interest  to  note  from  the  published  reports 
of  the  Lancashire  and  Cheshire  Interconnection 
Committee  that  26  undertakings,  having  a  popula- 
tion of  2.376,000,   supplied  about  370  million  units 
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dliriiit;-  1915-16,  giving  an  average  of  156  units  per 
hWd  of  the  population,  excluding  any  supply  for 
railway  purposes.  With  this  information  available 
to  guide  them,  it  is  difficult  to  understand  why  those 
responsible  for  drafting  the  report  should  state  that 
the  N.E.  Coast  companies  supply  three  times  as 
many  units  per  head  of  the  population  as  the  Lanca- 
shire municipal  undertakings,  when  such  a  state- 
ment is  quite  contrary  to  the  facts. 
(To  be  conrhided.} 


TELEPHONE     EXCHANGE     TRANSFERS 
AND     THEIR     ORGANISATION. 


By  F.  G.  C.  BALDWIN,  A.M.I.E.E. 


[Abstract  of  paper  read  before  the  IxsTrrUTiON  of  Electrical 

Engineers.) 
A  TR.ANSFEB  of  Subscribers'  lines  from  an  exchange  in  opera- 
tion to  another  exchange  usually  coincides  with  a  change  in 
the  sj'stem  of  working,  and  the  replacement  of  old  plant  by 
more  modem  equipment;  in  this  country  the  change  most 
frequently  met  with  is  from  magneto  to  central-battery  work- 
ing, with  lamp  signalling,  and  the  methods  of  transfer  are  to 
some  extent  standardised.  Transfers  may  be  effected  in  three 
ways : — • 

(a)  By  transferring  each  line  independently. 

(())  By  transferring  the  subscribers  in  gi'oups. 

((■)  By  transfening  the  whole  of  the  lines  at  one  operation. 

Method  (c)  is  the  one  usually  adopted.  The  operation  can 
lie  carried  out  expeditiou.sly — the  time  taken  being  measured 
in  seconds — and  a  period  can  be  selected  for  the  change  when 
the  least  possible  interruption  to  the  service  will  ensue. 
i  The  subscribers'  lines  to  be  diverted  must  be  dealt  with  in 
*uch  a  way  as  to  render  each  line  avaOable  for  simultaneous 
connection  to  the  new  exchange  when  the  eu'cuit  is  severed 
from  the  old. 

It  will  be  necessarj'  to  install  new  cable  plant  from  the  new 
exchange  to  one  or  more  suitable  points  where  the  lines 
affected  may  conveniently  be  tapped.  These  points  may  be 
situated  as  follows  : — 

(a)  On  the  existing  main  underground  routes. 

(b)  On  the  existing  overhead  Unes. 

(c)  At  the  old  exchange. 

Existing  conditions  ^-ill  to  a  large  extent  govern  the  line- 
plant  arrangements  to  be  adopted.  In  one  of  the  simplest 
arrancements,  new  cable  plant  is  provided  between  the  new 
exchange  and  a  point  conveniently  located  on  the  existing 
cable  system  at  which  the  whole  of  the  lines  are  available. 
.\t  this  point  Teed  connections  are  made,  thus  linking  the 
circuits  to  the  main  distributing  frame  of  the  new  exchange. 

Generally  speaking,  the  tapping  of  the  existing  lines  at  the 


this  case  the  point  at  which  the  lines  are  Teed  will  be  situated 
at  the  main  distributing  frame  of  the  new  exchange.  This 
arrangement  greatly  stmplities  the  operations  to  be  performed 
both  at  the  transfer  and  afterwards;  but  the  cost  of  provi- 
sion of  the  circuits  between  the  old  and  new  exchanges,  for 
the  purpose  of  accommodating  the  subscribers'  services  until 
they  are  transferred,  increases  with  the  distance  between  the 
two  exchanges,  and  unfortunately  precludes  the  adoption  of 
this  method  in  every  case. 

This  arrangement  is  a  highly  satisfactory  one,  and  possesses 
the  following  important  advantages : — 

1.  Elimination  of  external  teeing  points  and  consequent 
immunity  of  faults  from  that  source. 

'2.  Alterations  to  working  circuits  after  transfer  reduced  to 
a  minimum. 

3.  Severance  of  the  old  from  the  new  plant  automatically 
at  transfer,  and  possibility  of  trouble  arising  from  old  plant 
left  in  circirit  removed. 

4.  All  Tees  assembled  at  one  perfectly  safe  point,  affording 
facilities  for  their  prompt  removal. 

5.  Transfer  operation  conducted  wholly  in  the  apparatus 
room  of  new  exchange. 

6.  Cost  avoided  of  possible  renewals  to  old  plant  to  be  after- 
wards discarded. 

When  the  distance  between  the  old  and  new  exchanges  is 
considerable  and  the  circuit  capacity  of  the  line  plant  is 
necessarily  limited,  it  may  be  advisable  to  have  recourse  to 
the  method  of  transfer  in  groups.  Several  disadvantages  are 
inseparable  from  this  method. 

Circumstances  do  not  always  permit  of  one  arrangement 
only  being  employed,  and  in  some  cases  two  or  more  different 
arrangements  are  necessarily  embodied  in  one  scheme. 

Fig.  1  shows  that  portion  affected  of  the  electrical  circuit 
of  one  subscriber's  line  only,  prepared  for  transfer  from  a 
magneto  to  a  central-battery  exchange.  " 

The  problem  is  to  disconnect  all  the  working  lines  from  the 
old  exchange  and,  simultaneously,  to  connect  them  for  imme- 
diate service  to  the  rew  exchange.  Upon  reference  to  the 
diagram  it  will  be  seen  that  'f  the  heat  coils  at  the  old  ex- 
change are  -n-ithdrawn,  the  exchange  line  will  be  disconnected 
there,  and  that  if  the  insulating  separators  shown  between 
the  spring  contacts  of  the  cut-off  relay  situated  at  the  new 
exchange  be  thereafter  removed,  the  circuit  will  be  at  once 
thrown  on  to  the  new  equipment,  leaving  the  portion  of  the 
line  between  the  Teeing  point  and  the  old  exchange  as  a  Tee 
upon  the  new  circuit. 

It  is  essential  that  the  withdrawal  of  the  separators  from 
the  cut-off  relays  should  not  be  attempted  until  all  the  heat 
coils  at  the  old  exchange  have  been  removed ;  failure  in  this 
respect  will  result  in  the  circuit  being  closed  through  the 
indicator  winding  at  the  old  exchange,  and  the  calling  lamp 
at  the  new  switchboard  actuated. 

The  means  adopted  for  the  extraction  of  the  heat  coils 
must  be  such  that  the  whole  are  removed  within  the  space  of 
a  few  seconds.  This  can  best  be  effected  by  means  of  two 
fairly  strong  tapes  threaded  behind  the  coils  from  top  to 
bottom,  one  on  each  side  of  the  strip,  the  two  ends  at  top 
and  bottom  being  bound  together.  If  the  bound  extremities 
of  tne  tape  be  held,  one  in  each  hand,  a  fairly  smart  and 
extended  pull  will  cause  all  the  heat  coils  in  the  strip  to 
spring  out  of  their   clips.        The  possibility   of   faults   being 


Fig.  1. — Circuit  Ark.angemexts  for  Tr.ansfrr  of  Subscriber's 
Line  from  Magneto  to  Central-b.attery  Exchange. 


Fig.  2. — Method  of  Making 
Temporary  Tee  Connection's  on 

Maix  Distributing  Frame 
when  all  lines  are  diverted 

THROUGH  New  ESCHj\NGE 
Prior  to  Tr.ansfeb. 


old  exchange  is  undesirable,  in  consequence  of  the  difficulty 
in  avoiding  interruptions  of  the  working  lines  when  cutting 
them  out  of  the  old  premises  after  the  transfer. 

If  the  distance  between  the  old  and  new  exchanges  is  not 
excessive,  it  may  be  an  economical  proposition  to  divert  the 
whole  of  the  subscribers'  lines  into  the  new  exchange,  and 
thence  to  extend  them  temporarily  to  the  old  exchange.     In 


caused  by  displacement  of  springs  or  carbon  blocks  of  arresters 
during  withdrawal  of  the  heat  coDs  should  be  guarded 
against.  If  the  protectors  are  of  the  earthing  type,  precau- 
tions are  necessary  to  prevent  th^  springs  making  earth  when 
the  heat  coils  are  withdrawn.  To  avoid  possibility  of  earth 
faults  appearing  during  the  period  intervening  between  the 
transfer  operation  and  the  removal  of  the  Tees,  the  whole  of 


Vol.82.  No.  2,100, febkuary  22, 1918.]  THE    ELECTRICAL    REVIEW. 


173 


the  carbon  blocks  and  mica  separators  may  bo  withdrawn, 
dusted,   and  replaced  before  the  tapes  are  fixed. 

To  withdraw  the  fibre  separators,  a  length  of  tape  is  passed 
Bucoessively  through  holes  punched  in  the  10  separators  of 
each  relay  mounting,  and  loops  are  provided  at  each  end. 
The  10  separators  may  be  withdrawn  siumltaneously  by 
smartly  drawing  forward  the  tape  whilst  the  loops  at  its 
extremities  arc  held  one  in  each  hand. 

Where  the  protestors  are  provided  with  additional  springs 
in  order  to  admit  of  the  insertion  of  the  te.st  plug  without 
first  removing  the  hejit  coils,  wooden  insulating  phigs  may  be 
inserted  between  the  .sprmgs,  so  insulating  the  Teed  lines 
from  the  new  exchange  plant.  The  withdrawal  of  these  plugs 
will  serve  the  same  purpose  as  the  withdrawal  of  the  separa- 
tors from  the  cut-off  relays.  A  cord  threaded  through  holes 
bored  in  the  insulating  plugs  provides  means  for  their  simul- 
taneous extraction.  This  method  has  the  advantage  that  it 
avoids  disturbance  of  the  cut-off  relays;  also  during  the  time 
the  preparatory  work  is  in  hand,  the  heat  coils  may  be  kept 
in  position  from  the  outset,  the  new  equipment  being  com- 
pletely isolated  by  the  wood -wedges  from  the  portion  of  the 
circuit  external  to  the  new  exchange.  If  it  be  required  to 
test  any  line  with  the  new  exchange  equipment,  the  insulat- 
ing plugs  associated  with  the  respective  line  may  be  re- 
moved (sufficient  slack  being  left  in  the  cord  to  admit  of  this 
being  done)  without  removing  the  heat  coils. 

To  provide  testing  and  other  facilities  two  break  jacks  are 
permanently  included  in  the  circuit  of  each  junction  line  at 
the  exchange.  The  jacks  as.sociated  with  the  whole  of  these 
circuits  entering  an  exchange  are  usually  mounted  together 
in  a  convenient  po.sition  on  the  main  distributing  frame.  Fi'om 
a  convenient  jioint  on  the  line,  a  Tee  is  conveyed  into  the 
new  exchange,  where  the  line  is  insulated  Ivv  the  insertion  of 
an  insulating  plug  in  one  of  the  break  jacks.  The  insertion 
of  a  similar  plug  into  the  jack  at  the  existing  exchange  (or 
alternatively  the  withdrawal  of  the  heat  coils)  and  the  with- 
drawal of  the  plug  at  the  new  exchange  will  have  the  effect 
of  disconnecting  the  line  from  its  existing  exchange  and 
throwing  it  on  to  the  new. 

The  central-battery  system  demands  that  the  line  plant 
should  be  maintained  with  a  relatively  higher  standard  of  in- 
sulation. Fleeting  troubles,  such  as  intermittent  earths,  con- 
tacts, and  short-circuits  of  but  little  moment  in  the  case  of 
the  magneto  system  must  be  eliminated.  Therefore,  when 
th^  change  is  from  magneto  to  central  battery  it  is  advisable 
that  the  open  line  plant  be  overhauled,  and  such  weaknesses 
removed. 

In  view  of  the  peculiar  troubles  to  w'hich  open  lines  asso- 
ciated with  a  central-battery  system  are  likely  to  give  rise, 
it  is  desirable  that,  .so  far  as  economically  possible,  the  pro- 
portion of  oi^en  line  plant  should  be  limited.  Where  the 
establishment  of  a  central-batteo'  sy.stem  is  justified,  it  is 
generally  economical  to  arrange  an  underground  system  with 
distributing  points  from  which  the  subscribers'  services  are 
completed  by  means  of  small  distributing  cable.s  underground 
111-  short  .sections  of  open  wire.  In  this  way  the  mileage  of 
open  line  is  minimised. 

The  provision  of  Tee  connections  in  association  with  the 
transfer  of  a  large  exchange  is  a  matter  of  considerable  im- 
portance. The  manner  in  which  the  connections  are  first 
made  and  afterwards  maintained  has  considerable  influence 
upon  the  .£;uccess  with  \\hich  a  transfer  is  accomplished.  An 
unsystematic  arrangement  of  indifferently  made  Toes  will  un- 


Fio.  3. — Method  of  making  The  Connections  on  Paper- 
Insul.wed  Conductors  in  Underground  C.ables. 

diulitedly  be  an  endless  source  of  trouble  and  anxiety  to  the 
<  iiuineer  controlling  the  oi>erations. 

Tiie  small  gauge  wires  on  large  cables'  (600  and  800  pairs) 
commonly  used  in  modern  telephone  systems  demand  excep- 
tional care  in  this  connection,  and  it  is  highly  desirable  that, 
when  once  the  Teod  connections  have  been  made,  they  should 
not  be  subjected  to  more  disturbance  than  is  absolutely  un- 
avoidable. 

Fig.  3  illustrates  a  suitable  fonn  of  Tee  comiection.  The 
method  permits  the  removal  of  the  Tee  without  disturbing 
the  through  connection,  and  facilitates  identification  of  the 
wive  to  be  c'ut  away. 

Cnst-iron  cable  boxes  have  been    utili.sed   in   :in   attempt   to 


facilitate  hermetical  closure  of  the  cable  and  to  provide  ready 
means  of  access  to  the  Tee  connections.  If  such  a  measure 
be  adojited,  it  is  still  desirable  that  the  w;ires  should  _  be 
waxed  and  bound  in  order  that  they  may  satisfactorily  with- 
stand any  handling  to  w'hich-they  may  be  subjected;  The 
box  introduces  limitations  in  the  available  space,  and  access 
to  the  wires  is  even  more  difficult  than  in  the  case  of  an 
oi>en  joint.  No  advantage  is  gained  by  their  use  except 
)>erhaps  where  the  number  of  wires  to  be  dealt  with  is 
limited. 

A  suitable  method  of  forming  Tee  connections  on  open- 
wire  hnes  is  illustrated  in  fig.  4. 

When  the  line  arrangements  for  transfer  adrnit  of  the  Tees 
being  made  within  the  new  exchange  the  serious  difficulties 
introduced  by  external  Teeing  points  are  entirely  removed. 
In  some  cases  the  Tee  connections  can  conveniently  be  made 
at  the  main  distributing  frame  of  the  new  exchange,  and  a 
suitable  method  of  forming  the  individual  Tees  is  shown  in 
fig.  2.  This  method  is  economical,  admits  of  temporary  dis- 
connection of  the  Tee  piece  for  testing  purposes  without  dis- 


Fri.  4.— Method  of  making  Tee  Connection  at  Point  on 
KxisTiNG  Open-wire  Line. 

turbance  of  the  permanent  portion  of  the  new  circuit,  and 
the  Tees  can  be  cut  away  rapidly  without  disturbing  the 
through  cotmection,  which  is  left  in  its  permanent  state,  no 
further  attention  being  required,  and  no  evidence  of  the  Tee 
remaining. 

The  removal  of  a  telephone  exchange  is  often  accompanied 
by  a.  change  from  magneto  to  central  battery,  by  which  the 
introduction  of  a\itomatic  calling  and  clearing  effects  a  quicker 
vpvvice.  The  displacement  of  the  magneto  generator  and 
primary  batteries  at  the  subscriber's  station  renders  a  com- 
plete change  of  apparatus  desirable,  although  not  absolutely 
necessary. 

Existing  apparatus  may  be  modified  to  permit  of  central- 
liattery  working  until  the  modern  central-battery  apparatus  is 
installed  after  the  transfer.  It  will  usually  be  economical  and 
conM'uitiit  In  adopt  this  alternative  in  ca.ses  of  subscribers' 
^illl|l|r  -I  t-.  ;ind  at  stations  with  only  one  exten.sion.  In  the 
casi'  lit  iii.vt:illations  with  switchboards  it  is  advisable  to  install 
new  centra  1-1)3 ttery  apparatus  prior  to  the  date,  of  transfer, 
introducing  the  modifications  necessary  to  provide  for  satis- 
factory working  until  the  transfer  has  been  made.  The 
modifications  required  consist  only  of  the  provision  of  ringing 
facilities  and  of  battery  power  for  speaking  purposes. 

It  is  necessai"y  to  ensure  that  the  receivers  of  all  instru- 
ments are  connected  in  such  a  way  that  the  cun-ent  received 
over  the  line  from  the  central  battery  will  augment  rather 
than  reduce  the  maeneti.sm  of  the  jeceiver  magnet. 

In  ordinary  ca.scs  the  work  to  be  carried  out  at  the  existing 
exchange  prior  to  transfer  will  be  mainly  that  of  testing  out 
the,  circuits  in  conjunction  with  instrument  fitters,  and  mak- 
ing line  changes  with  line  foremen  and  jointers.  Where  a. 
largo  number  of  subscribers'  lines  is  concerned,  the  amount 
of  testing  to  be  done  will  be  considerable,  and  it  may  be 
nercssary  to  augment  the  existing   testing  equipment. 

A  suitable  figure  representing  the  minimum  insulation  per- 
nii.s,><ible  is  100,000  ohms  for  a  central-battery  exchange  work- 
ing at  40  volts. 

Final  tests  of  subscribers'  lines  are  made  at  the  test  desk 
of  the  new  exchange,  and  may  occupy  several  days.  Each 
circuit  to  be  transferred  is  proved  to  ensure  that  the  insula- 
tion and  conductivity  of  the  line  are  satisfactory,  each  sub- 
scriber is  connected  to  the  correct  exchange  equipment,  the 
^■ondenser  is  in  circuit,  and  speaking  is  .satisfactory.  Bach 
junction  circuit  to  be  transferred  requires  to  be  finally  tested 
under  actual  Working  conditions  between  the  new  exchange 
and  the  distant  exchange.  The  readings  of  sub.scribers' 
meters  must  be  recorded  immediately  prior  to  the  transfer. 
•  .\fter  withdrawal  of  the  fibre  separators  from  the  cut-olT 
relays  at  the  transfer,  it  is  advi.sable  to  verify  that  the  relay 
springs  are  making  contact.  A  headgear  receiver  and  a 
2-microfarad  condenser  are  connected  in  series,  the  free  ter- 
minal of  the  condenser  being  connected  to  earth.  A  wire  ' 
nttaclied  to  the  free  terminal  of  the  receiver  is  first  tapped 
uiKiii  the  lower  spring  of  the  cut-off  relay,  then  against  th^ 
upper.  This  should  alternately  charge  and  discharge  tho 
condenser,  and  a  click  should  be  heard  in  the  receiver.  The 
absence  of  a  click  denotes  a  fault. 

C)n  the  evening  of  the  day  prior  to  that  fixed  for  the 
transfer,  rehearsal  of  the  operation  should  be  carried  out 
under  the  direction  of  the  oificer  responsible.  Each  man  who 
is  to  take  part  should  be  interviewed  at  the  position  allotted 
to  him  by  th?  oificer  controlling  the  transfer,  in  order  to 
make  certain  thnt  the  duties  are  thoroughly   imderstood. 

The  success  of  the  operation   will  largely   depend  upon   the 
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tborousliness  \\ith  which  the  whole  of  the  preliminary  work 
h;is  been  airanged  and  carried  out. 

During  the  period  immediately  prior  to  the  transfer,  the 
circuits  already  connected  in  working  condition  to  the  no\\ 
cxchaniTe  .should  be  tested  out  and  pro\ed  in  order. 

Xt  the  pre-arranged  lime,  the  hrat  portion  of  the  junction 
circuits  to  be  transferred,  viz.,  tboee  which  have  been 
.-scheduled  for  treatment  in  advamv  of  the  subscribers"  line.-, 
and  which  niav  approximate  to  about  half  the  total  number 
of  junction  circuits  to  be  dealt  with,  should  be  divei-ted.  Tliis 
is  accompMshed  by  lii'.st  inserting  insulating  plugs  in  the 
junction  test-jacks  of  the  circuits  concerned  at  the  old  ex- 
change, and  immediately  afterwards  withdrawing  the  plugs 
fiom  the  correspontUng  jacks  at  the  new  exchange.  The.^> 
circuits  may  then  be  tested  out,  and  any  faults  cleared  before 
proceeding  "with  the  remainder  of  the  lines. 

.\t  the  appointed  time  the  subscribers'  lines  and  the  re- 
mainder of  the  junction  lines  shoidd  be  dealt  with  as  rapidly 
as  possible  in  the  following  manner  : — 

(n)  The  test  clerk  at  new  exchange  requests  over  special 
telephone  line  the  removal  of  heat  coils  at  old  exchange,  and 
waits  for  advice  that  this  has  been  accomplished. 

(/))  On  receipt  of  this  inthuation,  the  test  clerk  gives  pre- 
ariauged  signal  to  :  — 

I.  Extract  separators  from  cut-off  relays,  and 

■1.  Withdraw  remainder  of  plugs  in  junction  test-jacks. 

(c)  The  exchange  supervisor  and  the  test  clerk  at  old  ex- 
change are  then  advised  that  the  transfer  has  been  accom- 
plished, and  the  officer  deputed  to  carry  out  relay  tests  is 
directed  to  proceed. 

(cl)  The  test  clerk  at  old  exchange  informs  supervisor  there 
that  transfer  is  completed. 

Trafhc  conditions  must  be  taken  into  account  in  selecting 
a  dav  and  time  for  the  transfer  operation.  For  several  reasons 
it  is' desirable  that  a  time  should  be  chosen  when  the  volume 
of  traffic  to  be  handled  will  be  at  a  minimum,  and  that  the 
same  condition  should  obtain  for  as  long  a  period  as  possible 
immediately  following  the  transfer  operation.  This  will  ease 
the  operating  staff,  give  them  an  opportunity  for  the  requisite 
testing,  minimi.se  interruptions  to  the  service,  and  permit  of 
a  large  proportion  of  the  junction  circuits  being  transferred 
in  advance  of  the  subscribers'  hnes;  also  opportunity  will  be 
alTorded  to  remedy  any  detects  which  may  arise,  and  to 
carry  out  any  work,  such  as  the  removal  of  Tee  connections, 
which  requires  to  be  done  before  busy  traffic  conditions  are 
resumed.  .  n      -i.   • 

In  order  to  secure  uniformity  of  attention  to  calls,  it  is 
necessary  to  distribute  subscribers'  circuits  over  the  answer- 
ing positions  of  the  switchboard  not  in  numerical  order,  but 
m  relation  to  their  traffic  activities.  Such  distribution  must 
be  based  upon  actual  observation  of  conditions  obtaining  for 
each  subscriber's  line,  undertaken  many  weeks  before  the 
transfer  is  due,  so  that  a  scheme  for  the  grouping  of  the  sub- 
scribers' circuits  may  be  complet-ed  by  the  time  the  inter- 
mediate frame  is  in   readiness  for  cross-connecting. 

A  programme  of  instruction  for  the  guidance  of  the  operat- 
ing staff  concerned  in  the  transfer  should  be  drawn  up,  in 
order  that  no  essential  detail  be  overlooked. 

Operators  who  are  to  be  transferred  from  the  existing  to 
the  new  exchange  should  be  familiarised  with  the  working 
and  local  conditions  of  the  new  board  in  advance  of  the 
transfer. 

After  the  transfer  has  been  accomplished,  the  cutting  awav 
ipf  Tees  should  not  be  commenced  until  the  exchange  staff 
has  luiished  the  tests  of  the  whole  of  the  transferred  lines. 
Assuming  that  the  exchange  as  a  whole  is  then  working  satis- 
t',ict<irily,  in.structions  may  be  given  to  cut  away  all  Tees 
terminating  on  the  springs  of  the  protectors  at  the  old  main 
frame.  The  early  removal  of  all  Tees  is  advocated,  as  a  pos- 
sible source  of  faults  vriM  thereby  be  removed.  In  cutting 
away  Tees  in  underground  cables,  each  wire  of  a  pair  should 
be  cut  separately  to  avoid  the  momentai-y  glow  of  the  call- 
ing lamp  which  would  otherwise  be  occasioned.  When  all 
the  Tees  at  one  point  have  been  removed,  the  final  jointing 
operations  may  be  proceeded  with,  and  when  completed  the 
joints  should  be  plumbed  in  the  ordinary  way. 

The  prompt  severance  of  all  Tees  on  open-wire  lines  should 
lie  immediately  followed  by  removal  of  the  discarded  portion 
of  the  circuit  and  the  final  restoration  of  the  open-line  plant 
where  necessary. 

To  secure  the  mo-st  economical  and  efficient  results  in  con- 
nection with  a  transfer  of  material  dimensions,  careful  organi- 
.sation  of  the  whole  of  the  work  involved  is  obviously  neces- 
sary. 

I'^rom  the  point  of  view  of  economy,  it  is  particularly  essen- 
tial that  the  various  sections  of  work  should  be  co-ordinated 
in  such  a  manner  as  will  preclude  delay  being  caused  to  any 
ortion  I'f  the  work  bv  non-completion  of  any  other  section 
within   the  requisite   time. 

In  order  to  reduce  to  a  minimum  the  Uabihty  of  interrup- 
tion to  which  the  service  will  necessarily  be  subjected,  it  is 
preferable  that  the  various  works  associated  with  a  transfer 
should  be  organised  in  such  a  way  that  no  wck  which  can 
possibly  be  done  before  the  actual  ti'ansf'>r  be  left  until  after- 
wards. ,  Rea.sons  for  the  adoption  of  this  precaution  are  as 
follows!:— 

(<i)  There  is  a  creater  possibility  of  disturbance  in  carrying 
out  work  on  the  cfptral-battery  thtan  with  the  magnp-to 
svstem. 


(h)  Workmen  inexperienced  in  central-battery  working, 
although  accustomed  to  the  magneto  system,  may  not  at  fiist 
•appreciate  the  great<>r  care  required. 

(c)  Ojierators  transferred  from  a  magneto  to  a  centraj-bat- 
tcry  switchboard  do  not  at  once  obtain  full  proficiency,  and 
should  be  caused  as  little  trouble  as  po.s.siblc  from  uiterference 
with  working  c'ircuits. 

An  esM>ntial  to  successful  transfer  is  the  preparation  of  a 
complete  programme  embracing  the  whole  of  the  work  in 
Vdlved  in  the  final  prejia rations  and  in  the  actual  tran.-U  i 
oiieration.  'Hiis  will  guard  against  any  essential  operation  ■  i 
lequireraent  being  overlooked. 

It  is  advisjible  that  cniuplete  control  of  the  transfer  opera- 
tion should  be  vested  in  one  individual  situated  at  one  recog- 
nised iwiut  of  A-antage,  The  mo.st  faiitable  ixisition  will  no 
doubt  be  at  or  in  dose  proximity  to  the  test  clerk's  desk. 


Discussion  lv  London. 

Mr.  Stubbs,  in  opening  the  discussion,  said  telephone  men 
would  be  grateful  for  the  author's  valuable  contribution  to 
this  important  branch  of  the  art.  He  was  glad  the  author 
dismissed  the  idea  of  pieceme;il  transfeis;  even  yhere  two 
■exchanges  were  to  be  transfened  to  one  site  it  was  still 
good  practice  that  both  should  be  transferred  simultaneou.sly. 
The  transfer  of  the  line  plant  by  Teeing  underground,  &c.. 
was  also  sound  practice,  where  it  could  be  done;  the  idea  of 
Te«ing  lines  at  the  old  exchange  was  much  more  open  to 
question,  and  did  not  appear  to  have  any  advantage  over 
excluding  the  old  exchange.  The  author  did  not  appear  to 
like  the  arrangement  he  referred  to  where  plant  was  limited ; 
but  he  (the  speaker)  thought  it  had  considerable  attractions, 
and  it  was  well  worth  while  to  consider  it.  In  the  case  of 
an  ordinary  subscriber,  when  transferring  to  an  automatic  ex- 
change, it  was  impossible  to  leave  the  old  instrument,  and 
in  this  case  they  arranged  for  {he  bell  condenser  to  be  trans- 
ferred while  the  old  instrument  was  in  use.  The  time 
programme  showed  how  essential  was  care  and  experience 
in  successful  transfer  work. 

Mr,  Mom  said  the  paper  brought  out  the  gi'eat  difference 
between  the  light  and  heavy  sides  of  electrical  engineering. 
The  telephone  engineer  had  not  only  to  connect  to  his  sub- 
scriber, but  to  cany  his  wires  back  to  the  exchange  and  con- 
nect through  apparatus  there,  which  accounted  for  the  wejilth 
of  detail  in  the  paper,  A  break  could  cause  great  trouble;  as 
an  instance  of  this,  a  fire  in  a  subway  which  affected  a  few 
telephone  cables  necessitated  the  making  of  19.00(i  new  joints 
Ijefore  the  service  was  restored.  As  regarded  the  fibre  separa- 
tors, sometimes  a  small  piece  of  fibre  was  left  between  the 
contacts,  and  he  preferred  a  small  wooden  plug  under  the 
relav  spring.  It  was  necessary  to  use  great  care  to  secure 
favourable  conditions  for  installing  the  equipment  in  a  newly- 
built  exchange.  The  Post  Office  authorities  were  not  shy 
of  transfers,  as  they  had  opened  nine  new-  exchatiges  in 
London  with  62,0(K}'  subscribers  between  taking  over  the 
system  and  the  war,  and  19  cases  for  new  exchanges  were 
being  investigated  at  the  time  war  broke  out. 

Mr.  E.  S.  Bynd  said  transfers  of  exchanges  were  due  mostly 
ito  lack  of  capacity ;  it  was  interesting  to  note  that  engineers 
now  worked  on  a  planning  period  of  15  years  when  esti- 
mating the  building  requirements  for  new  telephone  ex- 
changes in  order  to  avoid  too  frequent  tranisfers.  Obsolescence 
oft^?n  occun-ed  due  to  the  introduction  of  new  operating 
methods:  in  some  eases  the  ideal  position  for  the  exchange 
altered  due  to  development  of  one  part  of  the  area,  and  it 
might  be  economical  to  secure  a  more  central  p<isition.  The 
termination  of  tenure,  or  a  fire,  might  also  necessitate^  ,a  trans- 
fer. The  difficulties  and  risks  of  having  external  Teeing 
|K>ints  could  not  be  over-emphasised  with  multicircuit  cables. 
Where  it  was  iwssible  to  divert  hnes  riii  the  new  exchange 
it  was  preferable,  as  it  avoided  exteraal  Tees,  which  were 
idways  im.satisfactory.  If  capacity  was  limited, it  might  be 
jiecessarv  to  interconnect  several  large  caliles  in  a  manhole, 
and  a  plumbing  flaw  if  the  manhole  were  flooded  might  break 
down  the  whole  telephone  service.  The  method  of  making 
Tees  illustrat-ed  bv  the  author  was  a  great  improvement  on 
the  old  method,  where  the  three  wires  were  made  in  the 
same  twist.  A  telephone  transfer  was  the  most  difficult  work 
which  fell  to  the  telephone  engineer,  and  the  paper  would 
be  of  great  value  to  engineers  in  the  future. 

Mr.  Brv.^nt  mentioned  that  in  the  ca.se  of  the  National 
Telephone  transfers  from  magneto  to  common-batter>',  hard- 
wood wedges  were  uMimately  adopted  for  .separating  the 
relav  contacts  after  trying  various  methods. 

tttr.  E.  A.  L.ATDLAW  agreed  that  trouble  was  experieno'd 
with  fibre  and  paper  separators — numerous  tests  had  shown 
that  about  .six  weeks  afl^^-r  opening  trouble  ensiled,  and  more 
J'aults  were  experienced  than  with  wixid  phigs.  The  author's 
method  of  transfer  was  a  cmd  one.  luit  costly;  at  a  large 
centre,  such  as  Manchester,  it  had  been  found  that  by  making 
suitable  arrangements  for  transfer  with  subscribers  at  the 
week-end,  straight-through  joints  could  be  made  for  practi- 
cally all  of  them;  of  300  subscribers,  it  had  been  found  that 
in  only  eiglit  cases  was  it  necessary  to  maintain  the  con- 
nection on  Safurdav  afternoon. 

J[r  Edmonds  said  there  would  He  a  very  large  amount  of 
transfor  work  to  hr  done  ininipdiat.r|v  normal  times  i-ainc. 
and  the  paper  would  be  particularly  valuable  then.  Even 
telephone  engineers  might  question  whether  the  cost  incurred 
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n  carrying  out  the  work  set  out  in  the  palmer  was  justified; 
,he  prime  reason  was  to  avoid  interference  with  the  public 
■ti-vice,  and  it  was  worth  a  large  capital  expenditure  to  avoid 
lepreciating  the  value  of  the  telephone  service  in  the  eyes 
jl  the  public.  When  the  new  exchange  could  be  connected 
n  parallel  with  the  old  one,  it  was  possible  to  clear  up  faults 
jclore  the  transfer  took  place;  experiences  of  this  method  at 
Victoria  had  been  quite  satisfactory.  It  was  necessary  for 
the  traffic  staff  to  closely  co-operate  with  the  engineering 
itaff;  the  engineer  must  be  sure  that  the  service  point  of 
view'  was  properly  appreciated  by  his  men.  Faults  in  trans- 
fers could  not  be  avoided,  but  the  operation  of  the  new  ex- 
jhange  was  often  on/a  higher  pliine  than  that  of  the  old  one. 

Mr.  Anson  said  it  .was  generally  agreed  that  the  wedge  was 
the  best  method  of  separating  relay  contacts;  the  paper  was 
valuable  as  showing  the  organisation  necessary  in  transfer 
work. 

Mr.  Headley  said  the  usual  Post  Office  practice  in  connec- 
tion with  line  plant  was  to  use  outside  Tees  and  the  grouped 
Une  method;  he  would  like  to  know  of  instances  where  Tee- 
ing at  the  exchange  was  better.'  It  was  always  an  advantage 
to  make  use  of  existing  plant,  and  this  justified  the  grouped 
line  scheme;  two  .•<ubscril)prs'  lines  were  required,  one  to  the 
old  exchange  and  the  other  conuecting  the  old  and  new  ex- 
changes; work  had  to  be  done  in  manholes  outside,  and  it 
would  be  useful  to  have  a  diagram  showing  the  method 
adopted.  The  grouped  line  scheme  was  the  hei^t  one  for  large 
transfe'-s,   and  it   saved  heavy  expenditure  in   some  cases. 

The  Author,  in  his  reply,  mentioned  that  hi.s  experience  of 
the  method  of  transfer  with  limited  line  plant  was  that  the 
expense  during  the  period  of  preparation  was  much  in  excess 
of  the  annual  costs  for  soLue  years  of  the  additional  cable 
plant  required. 

Discussion  .\t  Newc'.\stle. 
At  a  meeting  of  the  Newcastle  Local  Section  of  the  Institu- 
tion  OP   Electrical  Engineeks    at    Newcastle,   on    February 
11th,   Mr.  F.   G.  C.  Baldwin  submitted  his  paper  upon  the 
subject  of  telephone  exchange  transfers. 

Mr.  J.  R.  M.  Elliott,  in  opening  the  discussion,  said  the 
transfer  of  a  telephone  exchange  was  a  subject  that  had  re- 
ceived scant  attention  in  literature ;  it  ^as  often  an  operation 
uf  the  first  magnitude,  the  cost  in  many  instances  rimning 
into  many  thousands.  The  conditions  to  be  met  in  carrying 
out  a  transfer  were  varied  and  difficult.  Mr.  Baldwin  had 
given  just  the  information  that  was  wanlcd.  The  develop- 
ment of  the  telephone  service  had  been  gieatly  retarded  in 
consequence  of  the  war,  but  once  mattei-s  were  in  their 
normal  state  again,  there  would  be  a  great  progi'amme  of 
work,  and  a  number  of  exchanges  would  be  dealt  with,  for 
an  attempt  would  be  made  to  unify  the  systems  of  the 
National  Co.  and  the  Post  Office,  and  that  could  only  come 
about  by  the  establishment  of  new  exchanges,  with  common 
battery  systems  and  automatic  systems,  instead  of  the  mag- 
neto. As  to  Mr.  Baldwin's  three  methods  of  carrying  out  a 
transfer,  he  thought  that  the  most  efficient  and  most  econo- 
mical system  was  that  of  transferring  the  whole  of  the  sub- 
.scribers  at  one  operation;  he  had  never  heard  of  a  transfer 
being  made  by  an  individual  line  at  a  time.  The  line  re- 
arrangement was  a  niOst  imjxjrtant  factor,  but  he  thought 
no  hard  and  fast  rule  should  be  laid  down;  it  was  a  question 
of  local  conditions,  and  these  varied  too  greatly  to  allow  of 
a  standaid  method  being  fixed.  '  Wheio  it  could  be  done,  he 
would  strongly  adyi.se  the  adoption  of  the  method  proposed 
by  Mr.  Baldwin,  to  divert  the  whoU'  of  the  subscribers'  lines 
into  the  new  exchange,  and  then  ten)|x)rarily  to  extend  them 
to  the  old  exchange.  This,  he  thought,  even  if  carried  out 
at  a  slightly  increased  cost,  \\i)uld  be  more  efficinnt  than  the 
other  methods  under  consideration.  He  thought  Mr.  Bald- 
win's method  of  withdrawii\g  the  heat-coils  was  a  barbarous 
one,  and  that  they  woidd  lie  liable  to  get  damaged.  .\  lietlcr 
way  would  be  U>  encircle  each  coil  with  a  cli[i.  and  thread  a 
tajie  through  the  clips,  .m)  that  when  the  taiws  were  drawn 
the  coils  would  come  away.  That  rai.spd  the  que.stion  whether 
momentary  changes  over  were  necessary.  He  did  not  think 
they  were.  If  a  definite  time  were  given  for  each  operation, 
so  that  the  whole  transfi>r  could  be  spread  over,  say,  five 
minutes — it  might  sause  a  little  inconvenience  to  subscribers — 
he  thought  the  freedom  in  ojiei-ation  would  justify  the  delay- 
They  had  found  a  good  time  to  make  the  change  was  two 
'  o'clcK'k  on  a  Saturday  afternoon,  for  it  gave  a  gtxid  amount 
of  time  before  Monday  morning.  Passing  to  a  consideration 
of  the  reference  in  the  pai>er  to  insulation,  the  .speaker  .said 
that  the  recommendation  made  bv  Mr.  Baldwin  of  1(10,000 
ohms  \vas  not  clear  to  him.  He  did  not  favour  the  fixing  of 
a  mininnnn;  the  insulation  depended  upon  the  weqfher.  and 
lie  thought  a  great  deal  must  be  left  to  the  testing  officer 
hiin.seU'.  He  raised  the  que.stion  as  to  the  number  of  faults 
that  woulil   arise,    weic  thi-  I'xchange   made   I'vcr   so  (aii'TMllv. 

He   II wilt  the.st-   shonlil   nol   !„•  iu,,iv   |l,,ni,  'J   r,,.|-  ,viil, 

Mr.    KncMl-\    ;.ai.l     l\<r    .|iir,sli,,ii    (li   storaiic    had     iml     l.cni 

mriilioiir,!   bv    Mr.    lialdvMii.   ami    lir   tliuuybt   in   r. iiciirnu.' 

the  "'Ilk  of  exchange  .soiiu'  >-irt  of  .■-torage  slioiild  be  arrancd 
for;  if  that  were  don*-,  and  there  wa.s  i  good  storekeeper,  the 

work  would  be  greatlv  f uibtated.  From  the  time  of  e.sti- 
niating  for  an  ex'-han'ie  to  fh"  actual  time  of  removal,  can- 
v.'j.ssing  for  subscrihcvs  sh--uld  be  discontinued.  With  regard 
to  the  te.sting  of  heaf-cnils,  he  siiacested  that  the  difficiilty 
of  getting   back    heat-coils,   could    he  overcome   by   making   a 


limit  gauge.  He  differed  from  Mr.  Elliott  as  to  the  insula- 
tion of  the  hue.  He  thought  it  was  very  necessary  that  they 
should  have  a  standard. 

Mr.  Peel,  Mr.  Bailey,  and  Mr.  A.  C.  Hover  also  took  part 
in  the  discus.sion,  the  last  remarking  that  subscribers  dishked 
their  numbers  changed  in  what  appeared  to  be  a  very  auto- 
cratic manner;  their  number  was  to  some  traders  almost  like 
a  trade  mark. 

Mr.  Baldwin,  in  the  course  of  his  reply  to  the  points  raised, 
said  he  had  known  a  newly-opened  exchange  have  fewer 
faults  than  the  old  one;  by  careful  organisation  they  had 
managed  to  get  the  faults  reduced  to  .'2  to  .5  per  cent.  As 
to  what  had  been  said  as  to  the  methods  of  transfer,  a  combi- 
nation of  all  the  methods  he  had  named  might  be  made, 
and  there  were  also  other  methods.  To  attempt  to  make  a 
standard  method  would  be,  he  agreed,  a  mistake,  they  were 
governed  so  largely  by  local  circumstances.  The  method  of 
the  lowest  cost,  all  else  being  equal,  was  usually  the  method 
adopted.  As  to  the  suggestion  that  he  treated  the  heat-coils 
in  a  barbarous  manner,  and  Mr.  Elliott's  suggestion  that  clips 
should  be  used,  they  must  consider  that  heat-coils  were  them- 
selves inexpensive  things,  and  whatever  method  they  might 
adopt  nuLst  not  cost  more  than  the  heat-coils  that  were 
damaged  or  broken.  He  was  no  advocate  of  a  momentary 
change-over.  With  regard  to  what  had  been  said  as  to  insula- 
tion, he  thought  there  should  be  a  minimum.  If  a  circuit 
would  work  on  a  set  insulation  there  was  no  rea-son  why 
money  should  be  .spent  on  increasing  the  insulation  beyond 
that  figure. 


ORGANISED     EFFORT. 


By  a.  L.  STANTON,  A.M.l.E.E. 


{Abdiuct  aj  an  adilicxH  (hlivercd  before  llic  Swansea  ,\mi 
Iiistkict  Institute  oi'  EnhiiiNKErs.) 
a  little  thought  upon  the  conditions  immediately  preceding; 
the  war  will  very  clearly  indicate  that  "limitations"  wcic, 
more  or  less,  the  order  of  the  day.  The  histoi-y  of  industrial 
disputes,  the  failure  to  realise  the  advantages  to  be  derived 
from  the  adoption  of  co-operative  principles  as  against  waste- 
ful competition  in  industrial  enterprise,  and  a  disinclination 
to  overcome  the  obstacles  tending  to  hold  up  the  expendi- 
ture of  wealth  on  the  development  of  industries  along' the 
most  modern  lines — all  provide  striking  evidence  of  "  limita- 
tions "  which  foiTu  a  serious  drag  upon  the  wheel  of  pro- 
gress. The  concep'tions  of  life  immediately  ahead  can  never 
again  be  as  they  were.  We  are  passing  through  an  era  of 
destruction,  but  after  its  destructive  power  has  exhausted 
itself,  the  ever-present  constructive  force  at  work  again 
demonstrates  its  absolute  supremacy  in  the  realm  of  reality, 
and  movement  after  movement  for  the  attainment  of  a  greater 
freedom    from  limitation    follows. 

The  State  should  recognise  the  advantages  to  be  g&ined 
from  equipping  its  citizens,  so  that  all  may  successfully 
engage  in  that  primary  function  of  physical  life — the  earning 
of  a  living,  free  from  the  nightmare  of  poverty.  "Patriotism" 
used  to  be  more  or  less  associated  with  Empire  Days,  national 
history  days,  and  Navy  League  annuals,  but  the  militant 
spirit  is  only  one  aspect  of  the  fidl  spirit  of  true  patriotism, 
which  makes  a  demand  upon  the  eveiyday  life  of  the  indi- 
vidual, during  both  days  of  pro.sperity  and  those  of  stress  and 
trial. 

Too  often  do  we  all  set  limits  to  ourselves.  .Xs  one  result 
of  it.  the  average  trade  unioni.st  is  iu)t  so  interested  in  the 
value  ot  the  work  he  p<'i-forms  from  a  national  point  of  vii'W 
as  he  is  ill  the  siH-iiring  of  personal  advantages  from  the  doing 
oi  It.  .\  similar  spirit  also  too  often  animates  the  employer. 
If  it  were  otherwi.se,  then  discord  and  di-strust  between  Labour 
and  Capital  could  not  exist.  Moreover,  a  belief  in  the  power 
of  ilrsi liiclivc  criticism  i>revails,  which  is,  in  itself,  produc- 
tive of  much  discard.  A  real  need  exists  for  coiiKinictiri- 
criticism,  and  this  can  only  be  developed  through  cultivating 
til'.'  [lower  for  right  and  independent  thought  among  all  con- 
cerned. A  primary  duty  to-day,  therefore,  is  to  give  heed 
to  the  necessity  for  developing  the  con.structive  sense  in  its 
full  power. 

This  war  constitutes,  more  than  any  other,  a  truer  vision 
of  organised  effort  betwe<m  nations.  Organised  effort  has 
become  the  predominant  thought,  for  \(ar  under  present-day 
conditions  has  become  a  national  industry.  .\ll  errors  dii" 
to  proved  inet'lieieiie\  are  invariably  associated  with  wa^ie 
of  some  kind,  (lermany  recognised  the  value  of  this  prin- 
ciple long  ago,  with  the  result  that  when  the  call  came,  every 
individual  had  a  pre-arranged  definite  part  in  the  organi.stvl 
<lfoit  which  the  eonditioiiK  were  deemed  to  demand;  all  had 
I  heir  relativi^  iiositions  delineated  on  the  .scheme  of  opt>ra- 
lioiis.  HO  as  f<i  provide  for  a  minimum  of  national  waste.  Its 
results  are  self-evident  in  the  prolonged  resistance  they  have 
been  able  to  put  up,  against  the  vast  re.sourees  arrayetl 
against  them,  and  in  the  rapidity  with  which  they  have 
changed  their  tactics,  or  methods,  when  any  principle  in 
operation  proved  defective. 

It  is  only  by  making  an  analy.sis  of  the  cause.'?  which  en- 
abled Germany  in  a  few  decades  to  rise  from  comparative 
obscHiitv   to  a    loininant  position   in   the  indu'^ti'i^'   'if^  <^f  f'l'^ 
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world,  that  one  is  enabled  to  gain  some  idea  of  what 
"organised  eii'ort  "  means.  Every  student  of  economic  his- 
tory knows  that  in  Germany  it  commenced  with  the  child, 
an^  continued  throughout  the  lite  of  the  individual.  Collec- 
tive efficiency  was  the  watchword;  individuality,  as  we  know 
it,  was  never  fostered.  Moreover,  just  as  every  boy  in  China 
used  to  be  taught  geography  from  the  point  of  view  that 
China  was  the  ccntie  of  the  commercial  world,  so  was  the 
young  German  led  to  think  that  the  main  elements  of  modern 
science  origin.itcd  with  his  ^ople.  We  ourselves  have  very 
largely  fosteied  the  belief  in  the  superiority  of  other  indus- 
trial nation.s  by  the  publication  of  sensational  articles  be- 
littling our  own  methods,  and  have  put  a  premium  upon  effici- 
ency by  stifling  originality  and  initiative.  If  the  maintenance 
of  our  industrial  life  is  to  be  held  secure,  "incentive  to 
achievement  "  free  of  limitation  for  the  really  efficient  worker 
must  be  recognised  as  a  fundamental  demand  of  the  new 
conditions  which  the  conclusion  of  the  war  will  bring  about. 

Is  not  a  heavy  penalty  being  exacted  for  its  past  non- 
recognition  even  now?  Obviously  the  German  system  had 
grave  detects,  but  withal,  it  did  produce  huge  numbers  of 
highly -trained  men  in  the  technical  and  industrial  sense  who 
willingly  worked  for  comparatively  low  wages,  by  reason  of 
the  incentive  given  through  research  work  and  industrial 
prizes  of  high  value.  They  were  thus  able  to  make  and  sell 
many  commodities  at  a  lower  price  than  their  competitors,  and 
if  to  the  featui'es  outlined  are  added  a  more  positive  control  of 
labour  than  was  possible  elsewhere,  with  the  co-operation  of 
the  Government,  and  that  in  an  autocratic  sense,  for  the 
pushing  of  exportation  and  transportation,  no  surprise  can  be 
expressed  upon  learning  that  such  a  system  produced  results. 
Efficiency  undoubtedly  begets  confidence,  and  that  particular 
qualitv  associated  with  the  German  system  developed  it  in 
bulk.  " 

The  prime  attraction  of  the  German-made  article  was  its 
cheapness,  coupled  with  the  fact  that  the  German  manufac- 
turer never  forced  standardised  articles  upon  his  customers. 
On  the  contrary,  he  was  always  willing  to  make  any  article 
according  to  the  demand,  and  moreover,  gave  free  advice  on 
it.  These  are  all  points  which  count,  and  it  is  self-evident 
that  business  organisation  acting  in  an  "organised  effort" 
with  technical  skill,  can  effect  progressive  enterprise  to  an 
extent  not  possible  otherwise. 

All  industrial  activity  depends  for  its  operation  upon  a 
continuous  supply  of  energy,  and  few  will  contradict  the 
assertion  that  electiicitj'  is  the  most  convenient  and  flexible 
form  whereby  energy  can  be  transmitted,  distributed,  and 
utilised;  but  at  the  present  time  its  generation  and  distribu- 
tion is  conducted  upon  anything  but  efficient  lines.  A  proper 
recognition  of  this  has  only  been  brought  about  by  the  war 
limiting  the  output  of  fuel.  The  value  .of  "organised  effort" 
in  this  field  of  utiUtarian  activity  will  be  self-evident  if  the 
enomious  saving  and  extension  of  service  rightly  to  be  antici- 
pated as  a  result  of  putting  into  operation  well-designed 
t^chemes  of  linking-up  areas  are  realised.  The  question  of 
main-line  railway  electrification  is  another  field  which  the 
near  future  should  bring  right  to  the  forefront.  Anyone 
interested  in  either  electrical  or  railway  development  will  be 
acquainted  with  the  serious  limitations  imposed  by  legisla- 
tion of  an  obstructive  nature.  Is  it  too  much  to  hope  that 
one  can  look  forward  to  the  time  when  some  legislative 
control  of  a  constructiveyiiature  will  be  exercised  over  matters 
relating  to  the  standardisation,  development,  and  purchasing 
power  of  natural  resources?  It  may  not  be  amiss  to  point 
out  yet  another  aspect  of  national  waste,  wherein  "  organised 
effort  "  can  assist  utilitarian  ends.  It  is  weU  known  that  the 
British  iron  and  steelmaster  has  in  the  past  shown  reluctance 
to  give  the  by-product  recovery  coke-oven  a  chance  to  demon- 
strate both  its  saving  power  and  its  earning  capabilities  when 
compared  with  the  bee-hive  oven.  Fully  three-fourths  of  the 
coke  produced  here  is  made  by  the  bee-hive  oven  process, 
which  undoubtedly  is  one  of  the  most  wasteful  industrial- 
jirocesses  in  operation.  The  only  saleable  product  of  the  bee- 
hive oven  is  coke,  whereas  the  by-product  recovery  plant 
type  produces,  in  addition  to  coke,  power  gas,  benzol,  tar. 
and  sulphate  of  ammonia.  Furthermore,  as  the  acid  required 
lor  the  conversion  of  the  ammonia  by-product  into  nitrate 
now  admits  of  being  made  by  electric  jxiwer.  on  sound  com- 
mercial lines,  at  the  point  where  the  by-product  itself  is  col- 
lected, the  increased  value  of  this  most  essential  element  of 
life  under  the  present  conditions  must  of  necessity  draw 
attention  to  continual  advances  being  made  along  lines  which 
break  down  aU  existing  limitations.  Looking  still  further 
ahead,  it  is  not  difficult  to  visuahse  the  cominc  into  vogue 
of  entirely  new  ideas  which,  with  the  possibilities  of  a 
national  electric  supply,  will,  so  far  as  furnace  work  is  con- 
cerned, admit  of  doing  away  even  with  the  necessity  for  coke 
at  all;  but  it  is  of  interest  to  know  that,  prior  to  the  war.  no 
German  ironmaster  had  a  bee-hive  oven  plant  in  operation, 
either  for  blast-furnace  or  reduction  work. 

I  am  convinced  that  there  is  coming  a  time  when  the  bar- 
riers which  national  lethargy  has  built  up  must  crumble 
away.  Those  who  follow  up  the  advances  made  in  the 
spheres  of  electrochemical  and  electrotherrnic  processes  will 
need  no  reminder  of  the  revolution  manv  processes  of  present- 
day  production  must  undergo  if  our  industries  are  to  hold 
their  own.  and  'organised  effort"  has  a  great  opportunitv 
here.  The  chief  thing  which  made  Germany  a  most  formid- 
able foe  lay  in  the  recognition  given  to  "  thoroughness  of 
efficiency  "    in    industry,    and    mass    intelligence    control.      I 


venture  to  think  that  one  of  the  greatest  compensations  likely 
to  result  from  the  struggle  will  be  a  world-wide  recognition 
of  this  principle,  not,  however,  as  the  German  believed  in  it, 
but  as  apphed  to  constructive  jrad  regenerative  processes  of 
thought.  Because  of  it,  the  aim  of  education  must  inevit- 
ably become  more  utilitarian  than  ever  before,  a  greater 
attention  must  also  be  paid  to  vocational  training,  and  a 
changed  view  on  the  part  of  a  large  section  of  the  general 
public  regarding  the  mechanical  professions  and  allied  trades 
must  come  about.  The  new  conditions  imposed  upon  com- 
mercial life  will  demand  it,  and  the  need  for  lietter  trained 
men  will  be  greater  than  ever.  True  co-operation  and  right 
organisation  but  neeil  to  be  biought  to  bear  upon  our  daily 
lives  in  order  to  obtain  the  maximum  yield  from  the  service 
rendered. 


CORRESPONDENCE. 


Letters  received  hij  ns  after  5  P.M.  ox  Tdesday  cannot  appear  until 
the  following  ireek.  Correi^pondentx  ulunild  forward  their  commutti' 
caiions  at  the  earlieit  possible  moment.  So  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


The  12^  per  cent.  Award  and  Clerical  Staffs. 

Having-  read  in  your  last  issue  the  letter  from  "Chief  Clerk."  may  I 
also  through  your  esteemed  columns  express  my  hearty  supirart  of 
his  views,  which  I  am  sure  are  shared  by  the  clerical  sections  of 
the  technical  staffs  of  all  the  supply  companies  and  Borough 
CouncUs  throughout  the  kingdom.  It  seems  rather  a  pity  that  the 
Award  was  not  framed  in  such  a  way  as  would  leave  no  doubt  that 
clerks,  who.  in  the  majority  of  cases,  are  relied  on  quite  as  much  as 
the  actual  electrical  assistants,  were  intended  to  particijiate  in  this 
bonus.  -Vppaiently  at  the  present  moment,  the  companies  or 
public  bodies  are  left  with  the  option  of  either  iucluding  or  ex- 
cluding the  clerical  side  of  the  technical  staff  according  to  their 
own  construction  of  the  terms  of  the  "  Award,  '  and.  therefore,  it  is 
not  surprising  that  the  vast  majority  have  adopted  the  latter, 
especially  as  the  clerical  profession  are  not  likely  to  invoke  the 
assistance  of  a  Union  to  voice  their  demands,  which  is  the  reverse 
of  the  case  if  the  manual  workers  in  connection  with  electric 
supply  work  had  t)een  left  out. 

Seeing  that  this  bonus  is.  I  take  it,  to  help  pay  the  increased 
cost  of  living,  there  is.  in  my  opinion,  no  good  reason  why  clerks 
(who  are  also  privileged  to  pay  the  present  prices)  should  be  left 
outside  its  scope. 

I  therefore  hope  that  some  official  ruling  will  be  given,  in  order 
that  we  clerks  who  are  engaged  on  technical,  statistical,  and  other 
work  in  connection  with  the  generation  or  distribution  of  elec- 
tricity for  supply  to  private  and  public  users,  including  munition 
factories,  may  be  included  in  the  Award  in  question. 

I  trust  that  you  will  use  your  good  efforts  on  our  behalf  on  this 
point,  and,  by  doing  so.  yon  wUl  earn  the  deep  appreciation  of  a 
body  of  workers  who  have  certainly  been  as  hard  hit  in  the  matter 
of  liviug  exjjenses.  ..*cc..  as  any  other  section  of  the  community, 
without  having  the  opportunities  to  obtain  redress  such  as  aie 
open  to  the  manual  workers  in  the  eleotrical  line. 

One  last  point  :  as  apparently  men  who  act  as  storekeeper^  in 
generating  or  distributing  stations  benefit  by  the  12i  per  cent. 
Award,  how  is  it  that  men  who  act  as  clerks  and  storekeepers  (but 
happen  to  be  rateil  as  clerks  ou  the  wages  sheets,  v*cc.)  do  not 
participate  .' 

Another  Chief  Clerk. 

February  Voth.  1918. 


British  Water  Power. 


Regarding  the  article  on  British  water  power,  in  your  issue  of 
February  Mh.  while  expressing  my  appreciation  of  the  same.  I 
would  like  to  point  out  some  omissions.  The  author  has  given 
England.  Wales,  and  Ireland  but  scant  attention  :  the  impression  is 
given  that  Chester  possesses  the  largest  water-power  plant  outside 
Scotland.  This  is  not  so.  as  the  Aluminium  Corporation  have  a 
7.000-H.P.  plaut  uear  Colwyn  Bay.  North  Wales,  and  plenty  of 
water  is  available  for  any  extensions.  The  Xorth  Wales  Power  Co. 
have  a  5,000-h.p.  plant  near  Llanberis.  the  head  in  each  case  being 
about  1.000  ft. 

Kiwi. 

[Our  abstract  was  necessarily  very  brief,  and  we  do  not  think 
the  author  intended  to  convey  the  above  impression  :  his  point 
with  regard  to  Chester  was  the  successful  utilisation  of  a  low  head 
on  a  river. — Eds.  Elec.  Rev.] 


Examinations  in  "  Electrical  Installation  Work." 

As  one  of  those  whose  age  ranges  between  l."i  and  60  yeai%,  as 
referred  to  by  Mr.  W.  EUerd-Styles  in  his  letter  of  the  llth  inst.. 
I  can  only  say  that  it  is  no  fault  whatsoever  either  of  the  South- 
western Polytechnic  or  of  the  instructors  if  full  advantage  is  not 
taken  of  the  opportunities  offered  to  the  students,  for  I  am  con- 
vinced. siJeaking  from  practical  experience,  that  these  technical 
institutes  are  a  real  boon  to  anyone  who  wishes  to  learn,  no  matter 
what  the  subject  may  be.  The  only  faidt.  so  to  speak,  that  one 
has  to  find  with  the  institute  is  that  it  is  not  better  known,  and  it 
is  a  matter  of  regret  that  the  governing  body  do  not  take  steps  to 
this  end. 
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What  the  percentage  may  be  to  which  Messrs.  Liiiidberg  refer  is 
a  matter,  of  course,  of  which  I  have  no  opportnuity  of  judfrin?, 
but  perhaps  many  of  the  students,  especially  some  of  the  seniors, 
may  not  have  joined  the  classes  with  a  view  to  going  up  for 
examination. 

Such  are  the  advantnfre.s  that  these  technical  institutes  offer, 
that  I  am  convinced  that  it  would  be  a  frood  thinff  for  the  country 
and  for  the  empire  if  every  boy  or  man  under  a  certain  ag'e  work- 
ing' in  a  factory  should  be  compelled  to  spend  so  many  hours  a 
week  of  hia  working:  time  at  one  of  the  institutions,  .is  thereby  he 
would  be  able  to  grain  a  technical  as  well  as  a  practical  knowledge 
of  his  work,  and  that  it  should  also  be  a  regulation  that  every 
workman  should  piiss  his  examination,  and  thereby  be  able  to 
produce  a  certificate  of  his  skill. 

K.  Warner. 

London,  S.W.,  Vehnuinj  VM/i,  11118. 


Switchboard  Passageways  and  "  High  Visibility." 

I  have  a  suggestion  to  hand  on  to  those  engineers  who  are  con- 
cerned with  the  maintenance  of  main  switchboards. 

In  a  great  number  of  cases  the  backs  of  the  panels  have  a  dull 
.surface,  nearly  black  in  colour ;  with  this  as  a  background, 
efficient  inspection  and  maintenance  is  rendered  difficult  to  a 
degree.  This  state  of  things  is  common,  but  can  be  readily 
improve;!,  at  a  small  cost,  Ijy  coating  tlie  exposed  surface  on  the 
back  of  the  panels  with  white  enamel,  the  wall  forming  the  otlier 
side  of  the  passageway  being  treated  in  a  similar  manner  if  necessary. 

There  is  at  least  one  m.ake  of  enamel  which  has  a  fine,  hard 
gloss,  and  remains  white  for  a  long  period  ;  needless  to  say,  the 
brushes  used  for  the  work  should  be  non-metallic. 

The  improvement  the  above  treatment  effects  is  considerable  ; 
the  nuts,  lugs,  &c..  show  up  clearly  and  sharply  against  the  white 
background,  work  is  done  better  and  more  ciuickly,  less  artificial 
lighting  is  required,  and  the  ri.sk  of  accidents  is  minimised. 

Chas.  Cuthbertson. 

Stoke-on-Trent,  Fehniani  \St!i,  liUS. 


system  of  business  the  plaintiff  carried  on.  That  was  the  gravest 
allegation  to  bring  against  a  man  like  the  plaintiff,  who  had 
practised  in  the  City  of  London  for  a  number  of  years.  The 
grounds  for  saying  that  the  plaintiff  was  fraudulent  were  that  the 
goods  sold  were  not  as  shown,  that  the  upper  layers  of  goods  con- 
tained 7 5  per  cent,  of  effective  and  2.5  per  cent,  worthless  batteries,  and 
that  the  underneath  layers  consisted  almost  exclusively  of  worthless 
batteries,  which  proved  the  goods  were  not  as  shown.  Neither  the 
plaintiff,  counsel  said,  nor  anybody  in  his  employ.  ha<l  anything  to  do 
with  the  packing  of  the  cases,  andthev  were  sold  in  the  same  way  as 
received.  The  defendant  had  alleged  that  the  plaintiff's  condition.s 
of  sale  were  obviously  prepared  to  enable  him  to  carry  on  a 
fraudulent  .system  of  business.  The  plaintiff's  conditions  of  sale 
were  similar  to  those  to  be  found  in  all  auction  sale  catalogues, 
and  were  framed  to  protect  the  .auctioneer  as  much  as  possible. 

After  hearing  the  evidence,  the  jury  sent  an  intimation  to  the 
Recorder  to  the  following  effect : — "  My  Lord,  the  jury  are  agreed 
that  an  auctioneer  should  not  be  held  responsible  for  the  condition 
of  goods  lie  sells.  The  defendant  should  pay  for  the  goods, 
apologise  and  withdraw  the  charges  he  raatle." 

Mr.  Merlin,  for  the  defendant,  s.aid  he  had  evidence  to  put 
before  the  Court  at  the  proper  time,  but  he  refused  to  do  so  before 
the  present  jury.  It  was  useless,  under  the  circumstances,  to  go  on' 
with  the  case,  and  he  made  an  application  for  a  new  trial. 

The  Recorder  said  in  that  case  he  would  take  the  verdict  of 
the  jury,  which  was  for  the  plaintiff  for  the  amount  claimed,  and 
for  the  plaintiff  on  the  counterclaim. 

An  order  was  made  that  the  costs  on  the  counterclaim  should  be 
taxed  on  the  scale  above  £50.  A  stay  of  execution  was  granted 
the  defendant  for  seven  days,  to  enable  him  to  give  notice  of  his 
intention  to  move  for  a  new  trial. 


LEGAL. 


Ai.r.EOED  Electric  Cable  Detention-. 
Ix  the  High  Court  of  Ireland,  Dublin.  Mr.  Justice  Gordon  granted  an 
application  on  behalf  of  the  defendant  for  discovery  of  documents 
in  an  action  by  Messrs.  Richard  Farrell,  Ltd.,  merchants,  Goughal. 
against  Mr.  John  Landy.  Rathfarnham,  Dul)lin,  for  the  return  of 
a  quantity  of  electric  cable,  or  for  its  viilue  (£143),  and  damage.s 
for  its  detention.  Counsel  said  the  point  at  issue  between  the 
parties  was  whether  the  cable  was  sold  to  the  defendant  by  an 
agent  of  the  plaintiffs. 


Sullev  /•.  Withers. 
In  the  Lord  Mayor's  Court,  on  February  11th,  before  the  Recordf  J' 
(Sir  Forrest  Fulton,  K.C.)  and  a  jury,  plaintiff,  an  auctioneer  and 
surveyor,  4i>,  Cannon  Street.  B.C.  sued  the  defendant,  Mr.  Stephen 
Withers,  East  Sheen,  to  recover  £-lli  lUs.  upon  a  dishonoured  cheque 
given  by  the  defendant  for  the  purchase  of  certain  lots  of  electric 
pocket-lamp  batteries  bought  by  him  at  an  auction  sale  held  by  the 
plaintiff  on  November  2(ith  last,  at  premises  situate  at  26,  Totten- 
ham Square,  Tottenham  Road,  Dalston.  The  defendant  raised  a 
counterclaim  for  damages,  and  alleged  that  the  plaintiff  had  'been 
guilty  of  fraud,  and  that  he  had  carried  on  a  fraudulent  system  of 
business. 

Mr.  Morle,  for  the  plaintiff,  said  that  the  facts  of  the  case 
were  quite  simple,  but  the  defendant  h.id  thought  fit  to  place  on 
record  a  grave  and  serious  charge  against  the  plaintiff.  In  the 
latter  part  of  November  last  year  the  plaintiff',  in  the  ordinary 
course  of  his  business,  was  instructed.by  Mr.  Grizard.  of  Tottenham 
Square,  Tottenham  Road,  Dalston,  to  offer  for  sale,  by  pulilic 
auction  at  his  premises  an  assortment  of  articles  that  had  been 
acquired  in  the  ordinary  course  of  business.  Mr.  Grizard  was  a 
buyer  of  odd  and  damaged  stock.  Plaintiff  prepared  a  catalogue  of 
the  things  to  be  sold,  the  sale  to  take  place  on  November  2(;th.  A 
copy  of  the  catalogue  reached  the  defendant  some  days  before  the 
sale.  Amongst  *"he  articles  for  sale  were  27,000  pocket-lamj) 
batteries.  Prior  to  the  sale  the  goods  were  on  view  on  Satur- 
day, November  21th,  from  10  a.m.  to  H  p.m.,  and  also  on  the 
morning  of  the  sale,  which  was  to  commence  at  11  o'clock.  The 
auctioneer  (gave  the  pl.ainest  and  fullest  warning  that  intending 
purchasers  must  buy  at  their  own  risk.  In  the  conditions  of  sale 
apjiearing  in  the  catalogue,  plaintiff  also  gave  warning  that 
intending  purchasers  mu.st  rely  upon  their  own  judgment  in  con- 
nection with  their  pur^ases.  The  catalogue  bore  tlie  words  :  "  A 
salvage  sale  of  salvage  goods."  The  defendant  had  examined  thegoods, 
and  ha«l  said,  in  connection  with  the  batteries,  that  although  there 
were  some  "'  duds  "  amongst  them,  he  should  niiike  a  bid  for  thein. 
The  defendant  attended  the  sale,  the  lots  for  which  the  cheque  in 
question  was  given  being  knocked  down  to  him  some  time  in  the 
afternoon  of  the  day  of  sale.  He  bought  three  lots  of  I.OOO  each 
at  Is.  per  100.  The  batteries  came  from  America,  and  instead 
of  g'etting  on  the  market  through  the  usual  channels,  they 
received  damage  on  the  way  and  got  into  a  salvage  sale.  The 
defendant  did  not  clear  the  goods  at  once.  Several  days  passed  ;  no 
doubt,  he  (counsel)  suggested,  defendant  was  trying  to  find  a 
purchaser  for  the  goods.  On  November  30th  defendant  gave  his 
cheque  and  proceeded  to  remove  the  goods.  At  tlie  time  of  the 
removal,  defendant  had  a  conversation  which  showed  he  knew 
perfectly  well  he  w.as  buying  a  speculative  assortment  of  goods. 
Four  days  later  defend.ant  complained  that  only  a  third  of  the 
goods  were  really  effective  batteries,  and  he  refused  to  accept  them. 
His  cheque  was  returned  dishonoured,  being  marked  "  R.D."  That 
happened  on  December  -Ith,  and  on  December  7th  the  present  pro- 
ceedings were  broug-ht.  The  defendant  now  set  up  that  he  ought 
not  to  b3  called  upon  to  pay  for  the  goods,  because  he  w.as  induced 
to  give  the  cheque  by  the  plantiffs  fraud  and  by  the  fraudulent 


WAR  ITEMS. 


More  from  "  Over  There." — A  Naval  Officer,  writing  from  the 
Orkneys,  says  : — '  I  wish  to  take  this  opportunity  of  again 
thanking  you  for  sending  me  the  Electrical  Review  so 
regularly.  It  is  very  much  appreciated  by  us  all,  and  serves  as  a 
connecting  link  between  the  present  life  and  the  profession  we 
have  temporarily  left." 

A  technical  correspondent  with  the  R.F.C.  writes  thanking  us 
for  the  E.R ,  which  reaches  him  regularly  every  Monday.  He 
adds  : — ''  There  are  now  20  of  us,  all  electrical  men,  billeted  in  one 
hut,  and  the  pleasure  that  the  arrival  of  the  Review  gives  us 
cannot  be  exaggerated.  I  am  in  Blighty  on  leave.  ...  I  only 
hope  that  this  will  be  the  last  leave  I  shall  get,  and  that  before 
the  next  one  is  due  Peace  will  be  proclaimed." 

Exports  to  China.— The  London  Gazette  contains  a  further  list 
of  persons  and  bodies  in  China  to  whom  exports  may  be  consigned. 

Trading  with  the  Enemy.— The  T^c/cAih  fi^n.-i-Mp  for  Febru.ary  l.ith 
contains  a  further  list  of  persons  and  bodies  in  the  following 
countries  with  whom  trading  is  prohibited  : — Argentina,  Paraguay 
and  Uruguay.  Bolivia,  Brazil,  Chile.  Costa  Rica,  (Jreece.  Guatemala. 
Hayti  and  Dominican  Republics,  Honduras,  Moi-occo,  Netherlands, 
Netherland  East  Indies,  Nicaragua,  Norway,  Panama,  Peru.  Portu- 
guese East  Africa,  Salvador.  Spain.  Venezuela. 

Exemption  Applications. — .Vt  Ashton-under-Lyne,  last  week,  the 
application  for  exemption  made  by  J.  N.  Bardsley  (31,gra<le  3), 
electrician,  Waterloo,  was  not  assented  to  after  April  l.'ith. 

Stratford-on-.\von  Rural  Tribunal  heard  a  review  of  the  case  of 
Arthur  Baldwin  (40,  B  1 ),  electric  light  attendant  for  Mr,  J.  Fielden.  of 
Kineton  House.  On  November  Itith  last  the  case  was  put  back  for 
the  military  to  provide  a  sul)stitute.  and  one  has  not  yet  been 
found.  Mr.  Fielden  said  that  the  man  provided  the  current  for  the 
war  hospital.  Major  Neilsou  said  that  the  question  of  substitution  was 
now  out  of  his  hands  and  rested  with  the  employer.  He  suggested 
that  the  man's  place  should  lie  filled  by  a  man  of  lower  category. 
Two  months  were  granted  to  see  if  a  substitute  can  be  obtained. 

At  Torquay,  an  appeal  w.as  made  by  Geo.  Davis  (33),  tram- 
way storekeeper,  who  was  said  to  be  absolutely  unfit  for  military 
service  owing  to  heart  affection.  The  appeal  was  respited  for  a 
further  medical  examination. 

At  Truro,  G.  H.  Lear  (24,  Grade  2),  electrical  engineer,  applied 
to  go  before  the  Central  Medical  Board  for  re-esnmination.  He 
said  that  the  local  Medical  Board  took  no  notice  of  his  doctor's 
certificate.  Tlie  Tribunal  granted  the  request,  and  gave  exemption 
until  March  1st, 

The  East  Sussex  .Vppeal  Court  lias  disallowed  a  military  appeal 
against  exemption  until  March  Mth  grantetl  to  a  Brighton  elec- 
trician'aged  30. 

At  Hastings,  Mr.  V.  W.  Edwards,  manager  of  the  tramways, 
applied   for  leave  to  renew  an   appeal    for  an   employ^  named 
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Tapsell,  whose  category  ha<l  been  lowered  from  A  1  to  Grade  2. 
The  chairman  said  that  the  distinction  was  a  small  one,  and  leave 
■would  be  refused.  A  motorman  was.  on  the  recommendation  of 
the  military,  allowed  three  months'  conditional  exemption. 

At  Cambridge,  the  National  Service  Representative  appealed 
ag-ainst  exemption  granted  to  W.  0.  Piljirim  C40,  Grade  1),  elec- 
trician, with  Messrs.  Bailey,  Grundy  &  Barrett,  electrical  encfineers. 
It  was  stated  that  the  man  was  putting'  in  practically  his  whole 
time  at  the  fras  works,  where  work  of  great  importance  was  done 
Ijy  electricity,  and  unless  the  firm  had  a  competent  electrician  it 
would  be  a  very  serious  matter  for  the  town,  the  military  hospitals, 
and  the  railway.     Pilgrim  was  directed  to  join  up  by  May  1st. 

At  Wolverhampton,  six  employes  were  appealed  for  by  the 
manag^er  of  the  Corporation  tramways.  Two.  who  are  Reservists, 
were  given  conditional  exemption  ;  the  others  were  dii'Scted  to  go 
before  the  National  Service  Medical  Board. 

At  Cirencester.  Major  R.  A.  Scott,  of  Hatherop.  appealed  for  the 
retention  of  F.  J.  Turrill  C37).  electrician.  He  served  seven  years 
in  the  Navy,  but  had  been  three  times  rejected  tor  the  Army  since 
the  outbreaJc  of  war.     The  Tribunal  ordered  a  medical  examination. 

On  appeal  of  the  manager  of  the  Corporation  tramways,  Mr. 
Lambert,  the  Maidstone  Tribunal  has  granted  six  months'  exemption 
to  A.  E.  Chittenden  (33.  B  2),  spare  driver,  and  three  months  to 
F.  Rose  (37,  Grade  3),  a  regular  driver. 


ELECTRIC  POWER  SUPPLY. 


Wk  have  received  from  Mr.  H.  F.arad.ay  Proctor,  hon.  secre- 
taiy  of  ths  Incorpurated  Municipal  Electrical  Association,  a 
copy  of  the  following  statement,  which  has  been  agreed  by 
the  Council  of  the  I.M.E.A.  in  conjunction  with  the  Associa- 
tion of  Municipal  Corporations.  The  statement  has  been  for- 
waided  to  the  Secretary  of  the  Board  of  Trade  Electric  Power 
Supply  Committee,  with  the  comment  that  while  it  repre- 
sents the  views  of  the  Council,  the  membership  of  the  Asso- 
ciation includes  many  of  the  smaller  undertakings,  which 
may  not  be  in  agreement  with  the  whole  of  the  views  set 
lorth  :  — 

Electric  Power  Supply. — St.wement. 

1.  To  ensure  that  there  shall  be  an  adequate  and  econo- 
.njical  supply  of  electric  power  it  is  necessary  that  the  areas 
of  supply,  instead  of  being  local  government  areas,  .should 
be  areas  specially  delimited  as  areas  suitable  for  electric 
supply,  having  regard  to  demand  and  facilities  for  obtaining 
suitable  sites  for  generating  stations.  The  application  of  this 
principle  must  depend  upon  the  local  circumstances,  includ- 
ing the  position  of  existing  supplying  and  distributing  autho- 
lities,  and  the  facilities  possessed  by  them  and  their  liabili- 
ties and  obligations. 

•2.  Different  considerations  will  apply  to  generation  and 
distribution,  and  these  need  not  in  all  cases  be  in  the  same 
hands.  Generation  should  be  on  a  large  scale,  and  extend 
over  a  considerable  area.  Distribution  which  includes  dealing 
with  individual  consumers  may  conveniently  lie  organised  in 
.smaller  areas. 

3.  The  new  areas,  both  for  generation  and  distribution, 
should  be  continuous,  and  will  in  many  cases  include  within 
their  limits  places  which  at  present  are  without  a  supply, 
either .  because  no  powers  exist  there,  or  because  existing 
powers  have  not  been  excrci.sed. 

i.  Having  regard  to  the  paramount  requirements  of  an 
adequate  and  economical  supply,  the  best  u.«e  possible  .should 
1)0.  niade  of  existing  systems  of  generation,  transmission,  and 
distribution,  and  also  of  the  local  knowledge  obtained  by 
established  undertakings.  The  suggestions  which  follow  are 
jmt  forward  as  alternatives  to  be  moulded  in  each  ca.se  by 
the  Central  Authority,  according  to  the  circumstances. 

5.  Tn  many  cases  a  joint  board  might  be  established  for  the 
generation  of  all  the  energy  required  in  a  large  area,  and 
for  the  transmission  of  such  energy  by  means  of  trunk  mains, 
leaving  the  di.stributioii  to  be  eifected  locally.  This  board 
should  comprise  representatives  of  all  the  local  authorities 
supplying  electricity  within  the  .irea  in  question,  and  all  the 
existing  generating  plant  and  transmission  mains  would  be 
transferred  to  it.  It  would  have  power  to  raise  capital, 
either  by  means  of  a  precept  on  the  constituent  authorities 
or  by  borrowing  on  the  credit  of  its  undertaking  and  of  the 
rates  levied  by  those  authorities. 

The  distribution  areas  would  not  necessarily  be  identical 
with  existing  siipply  areas,  as  ground  might  have  to  be 
covered' which  is  not  now  within  the  area  of  any  .supply 
authority.  It  is  suggested  that  exi.sting  .supply  authorities 
might  undertake  the  distribution  within  larger  areas  than 
their  present  ones. 

fi.  The  following  alternatives,  which  have  been  adopted 
with  excellent  results  in  the  supply  of  water  and  gas.  jiiay  l)e 
found  solutions  to  the  problem  in  certain  cases  :— 

(a)  Where  there  is  a  large  undertaking  which  is  detached 
or  i.solated  from  other  large  undertakings,  with  a 
number  of  small  undertakings  in  the  neighbourliood 
po.sse.s.sing  their  own  separate  sources  of  .supply,  the  object 
would  be  attained  by  facilitating  an  extension  of  the  large 
area  for  the  purpose  of  the  generation  and  transmission  of 
energy,  so  as  to  include  the  small  areas,  and  by  transferTing 
to  the  large  undertakings  upon  fair  terms  the  generation  and 
transmission  Ky.stems  of  the  small  undertakings.  The  distri- 
bution, including  the  areas  now  without  supply,  would  be 
carried   out   locally  either  by   the  existing  authorities  or  by 


the  large  authority.     The  remarks  as  to  distribution  areas  in 
paragraph  5  would  also  apply  in  this  case. 

{b)  A.  new  authority  might  be  established  similar  to  that 
outlined  in  paragraph  5  to  carry  out  the  generation,  trans- 
mission, and  distribution  of  electrical  energy  throughout  a 
large  area,  acquiring  on  fair  terms  all  the  existing  interests 
within  such  areas. 

7.  When  the  whole  or  a  portion  of  an  existing  undertaking 
is  tiansferred  to  a  larger  authority,  suitable  provision  would 
be  made  in  regard  to  the  rights  and  obligations  of  existing 
undertakings,  the  capital  commitments  and  the  responsibili- 
ties towaiils  any  officers  whose  status  or  remuneration  would 
be  affected. 

8.  In  our  opinion  it  w-ould  be  a  fatal  mi.stake  to  depart 
from  the  principle  ujwn  which  Parliament  has  acted,  with 
very  few  exceptions,  lor  many  years  past,  that  undertakings 
of  this  description,  which  involve  a  monopoly,  and  upon 
which  the  prosperity  of  the  people  depends  so  largely,  should 
be  entirely   in  the  hands  of  the  public  authorities. 

V).  Tliese  proposiils  would  be  complicated  in  di.stricts  which 
are  now'  partly  supplied  by  companies.  With  the  exception, 
however,  of  London,  and  of  an  area  on  the  Xorth-East  Coast 
of  England,  there  are  very  few  places  where  undertakings 
of  any  size  are  vested  in  comp:'nies,  and  probably  where 
there  are  such  undertakings  the  bi,',:  course  would  be  for  the 
joint  board  or  the  extended  municipal  undertaking  referred 
to  m  paragraph  5  to  acquire  them  upon  fair  and  equitable 
terms. 

10.  The  que,stions  of  Toidon  -"-l  the  Korth-East  Coast 
require  si^ecial  consideration,  and  the  foreffoing  observations 

.are  not  intended  to  apply  to  the:;i.  ^ 

11.  We  have  also  considered  t!'  >  question  of  a  Central  Gov- 
ernment -\uthority.  and,  whatever  may  be  the  ultimate  form 
or  constitution  of  the  authority,  we  think  that,  in  view  of 
the  many  important  decisions  to  be  made  in  the  immediate 
future,  and  the  new  duties  and  powers  which  will  fall  to  be 
administered,  it  should  be  strong  on  the  technical  and  in- 
spectorial sides.  We  consider  also  that  whatever  central 
authority  is  entrusted  with  such  work,  it  must  be  responsible 
to  Parliament. 

Standing  Conference  of  Electricity  Supply  Assocmtions. 

Mr.  Proctor  also  notifies  us  of  the  formation  of  the  con- 
ference above-named,  which  has  been  established  so  that 
there  may  be  one  single  body  representative  of  the  whole  of 
the  electricity  supply  undertakings  throughout  the  Kingdom, 
whether  municipal  or  company  owned.  The  conference,  is 
con.stituted  as  follows:  — 

The  Incorporated  Municipal  Electrical  Association,  repre- 
senting 196  municipalities. 

Tlie  Conference  of  Chief  (Officials  of  I^ondon  -Electric 
Supply  Companies,  representing  W  companies  in  London. 

The  Incorpoiated  Association  of  Electric  Power  Companies, 
representing  11  power  companies  in  the  provinces. 

The  Provincial  Electiic  Supply  Committee  of  the  United 
Kinffdom,  representing  provincial  companies. 

The  conference  will  deal  with  matters  relating  to  condi- 
tions of  employment,  the  rates  of  remuneration  of  staff  and 
employes,  and  other  matters  of  general  concern. 


BUSINESS  NOTES. 

Combiaation  Rumours. — Accordintj  to  several  news- 
papers, negotiations  are  reported  to  be  in  progress  for  an  important 
combination  of  big  shipbuilding,  armour  plate,  and  iron  and  steel 
interests.  Companies  named  are  Vickers.  Beardniores,  and  several 
concerns  on  the  North-East  Coast  and  in  the  Midlands.  It  is  ex- 
pected that  the  capital  will  amount  to  a  huge  figure,  and  that  the 
combine  will  have  far-reaching  effects. 

Sweden. — Thk   Swedish   OtxEii-Ar,    Electric  Co.,   of 

Stockholm,  has  recently  acquired  control  of  the  business  of  the 
Swedish  Ljungstrom  Turbine  Works  Co..  of  Finspong,  having 
purchased  the  majority  of  the  shares  of  the  undertaking. 

Depreciation  of  Macliinery. — In  leplj  to  a  question 
asked  in  the  House  of  Commons  by  Mr.  George  Terrell.  Mr.  Bonar 
Law  said  ;— The  income-tax  allowances  in  respect  of  the  deprecia- 
tion of  machinery  and  plant  fall  to  be  determined  not  by  the 
Commissioners  of  Inland  Revenue  but  by  the  respective  bodies  of 
Income-Tax  Commissioners  upon  whom  it  devolves  to  allow  such 
deductions  as  they  may  think  just  and  reasonable. 

Liquidations. — Vafghan  Esgixeering    ^'orks,  Ltd., 

22,  Cross  Street.  Islington. — First  meetings  of  creditors  and  con- 
tributories,  March  1st,  at  38.  Carey  Street.  'SV.C.  2. 

Balcke  i;  Co..  Ltd..  27.  Clement's  Lane.  London,  EC— On  the 
petition  of  the  Board  of  Trade  for  the  winding  up  of  this  company 
under  the  Trading  with  the  Enemy  Act,  Mr.  .Tustice  Younger  in 
the  Chancery  Division  on  Tuesday  said  it  was  desirable  that  there 
should  be  a  winding-up  order.  He  made  the  usual  order  allowing 
the  costs  of  the  company. 

Plant  for   Sale. — Swindon   Corporation   electricity   and 

tramways  department  has  for  disposal  one  300-KW.  generating  set, 
consisting  of  a  Davey-Paxman  triple-expansion  engine  coupled  to 
two  l.'jO-KW.  D.c.  dynamos. 

Basingstoke  Corporation  electricity  department  has  a  small 
electrical  plant  for  disposal.  Particulars  are  given  in  our  adver- 
tisement pages  to-day. 
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Catalogues  and  Lists.— Messks.E.  Bkxnts,^  Co., Ltd., 

2S,  Victoria  Street.  LodJod.  S.W.  1. — Thirty-two-pa^e  cataloj^ue 
containing-  very  full  and  illustrated  descriptive  and  other  matter 
relatinff  to  their  patent  coking-  stokers.  The  latest  improvement.s 
are  summarised,  and  notes  are  given  on  the  methods  of  operation, 
also  particulars  of  test  results.  Copies  of  the  catalogue  will  be 
forwarded  on  application  to  the  firm. 

Messrs.  British  Utilities,  Ltd..  148,  South  Park  Road. 
Wimbleilon.  S.W.  19. — Leaflet  giving  prices  of  batteries  for  pocket 
lamp.  bell,  and  other  service. 

Messrs.  HiGrss  Bros..  Summer  HUl  Street.  Birmingham. — 
Stock-list  of  standard  shunt-wound  ventilated  motors.  Such  a  list 
is  to  be  issued  monthly. 

The  Key  Emmxeerixc  Co.,  Ltd.,  of  Trafford  Park,  has  issued  a 
vest-pocket  celluloid  calendar  for  1918. 

"  Scholey's  Magazine  "  for  January  contains  interesting  opening 
notes  on  amalgamations  in  industry,  the  status  of  the  engineer,  and 
other  subjects.  Descriptions  are  given  of  the  "  Kutmor  "  electric 
drills  and  grinders,  the  "  Premier "  electric  suction  cleaner  for 
factory  service,  and  other  Scholey  manufactures.  The  objects  of 
the  Industrial  League  are  slated,  and  its  progress  is  reviewed. 

Messrs.  Ward  i:  Gold.stoxe.  Salford. — Circular  giving  illus- 
trations of  a  range  of  assembled  cables  and  cords  with  various 
terminal  ends,  manufactured  by  them  for  all  piu'poses. 

Bankruptcy  Proceedings. — William  T.  Smith,  electrical 

and  mechanical  engineer.  Bolton. — The  public  examination  was 
fixed  for  February  13th,  at  the  Court  House.  Bolton,  hut  was 
adjourned.  The  Official  Receiver  (Mr.  Gibson)  said  debtor  ha*l 
submitted  a  proposal  for  a  composition,  and  the  public  examination 
could  not  be  concluded  until  the  meeting  of  creditors  had  been 
held  and  closed.  The  meeting  of  creilitors  had  been  adjourned  for 
a  month,  so  the  examination  must  also  be  adjourned. 

George  Edward  Hipkixs.  electrical  engineer.  48.  Wolver- 
hampton Street,  Dudley. — Last  day  for  receipt  for  proofs  for 
dividend,  March  .5th.  Trustee.  A.  M.  Fairbairn,  1.  Priory  Street. 
Dudley.  An  application  was  made  at  the  Court  House.  Dudley. 
recently,  for  the  discharge  from  bankruptcy  of  the  above-named 
debtor.  It  appeared  that  the  ranking  liabilities  were  .fi.ilO,  and 
the  assets  amounted  to  £1.51,  and  a  first  and  final  dividend 
of  3s.  3Jd.  in  the  it  had  been  paid.  The  debtor  commenced  as 
an  electrical  engineer  in  January.  1913,  and  in  September.  1913, 
went  into  partnei-ship  with  another  in  another  business  at  Dudley 
Port.  The  Official  Receiver  reported  that  the  debtor's  assets  were 
not  equal  to  10s.  in  the  £  on  the  amount  of  hLs  unsecured  liabili- 
ties, that  he  had  omitted  to  keep  such  books  of  account  as  were 
usual  and  proper  in  the  business,  and  that  the  debtor  had  brought 
alx)ut.  or  contributed  to  his  failure,  by  rash  and  hazardous  specu- 
lation and  neglect  of  his  business  affairs.  The  Official  Receiver 
stated  that  since  the  report  had  been  filed  debtor's  friends  had 
offered  to  pay  £100  on  his  behalf,  which  would  make  up  the 
dividend  to  10s.  in  the  £.  Debtor  had  served  in  the  Army  for  over 
two  years,  and  had  been  wounded.  His  Honour  granted  the 
application  for  discharge,  and  judgment  was  entered  against  the 
debtor  for  £100. 

An  Electrical  Amalganiation. — The  following  statement 

appeared  in  the  Timi-x  "  City  "  column  on  February  loth  : — 

■■  We  learn  that  the  rumours  which  have  been  in  circulation 
regarding  the  acquisition  by  the  General  Electric  Co.,  Ltd..  of 
Fraser  &  Chalmei-s.  Ltd.,  are  well  founded.  Negotiations  have  been 
in  progress  with  the  object  of  amalgamating  the  two  businesses. 
but  they  have  not,  we  understand,  yet  reached  a  stage  at  which  an 
official  statement  can  be  made.  Such  a  fusion  would  no  doubt 
enlarge  the  scope  of  operations  of  the  General  Electric  Co.  and  its 
associated  enterprises,  and  might  indeed  form  an  important  link  in 
the  scheme  for  placing  the  electrical  industry  in  this  country  on  a 
footing  which  would  enable  it  to  compete  advantageously  with 
foreign  manufacturers  after  the  war.  Fraser  A;  Chalmers  are  the 
well-known  manufacturers  of  mining  and  other  machinery'  and 
have  an  established  connection  with  the  principal  mining  fields. 
The  company  was  originally  formed  to  acquire  the  control  of  an 
American  company,  but  in  1901  the  American  business  was  dis- 
posed of.'' 

We  may  state  that  what  has  happened  is  this  : — The  General 
Electric  Co.,  Ltd..  has  purchaseil  the  works  and  entire  establishment 
of  Fraser  &  Chalmers.  Ltd.,  at  Erith,  and  will  add  to  its  alreaily 
wide  range  of  electrical  engineering  manufactures  turbines,  coal- 
conveying  and  gas-cleaning  apparatus,  and  steam  boilers.  The 
whole  of  the  Fraser  ,Sc  Chalmers  business  thus  becomes  transferred 
to  the  fieneral  Electric,  with  the  exception  of  the  gold-miuing 
equipment,  which  will  be  continued  by  Messrs.  F.  cV:  C.  A  further 
in'ieresting  development  is  the  purchase  by  the  G.E.C.  of  a  con- 
trolling interest  in  the  well-known  electricity  meter  manufacturing 
firm  of  Chamberlain  l\c  Ilookham,  Ltd.  The  latter  firm  will  operate 
under  the  same  name  as  hitherto,  and  will  be  conducted  as  a 
sepai-ate  compaiiy. 

Trade  Announcements. — The  Century  ELEfTRic  Co. 

have  removed  from  No.  U  to  No.  28,  Brown  Street.  Manchester. 

Messrs.  Ferr.\xti,  Ltd.,  are  to-day  v.acating  their  Kingsway 
offices  and  taking  up  temporary  quarters  at  'i',  St.  John's  Square, 
Clerkenwell  Road.  E.C.  1.     New  telephone  number  :  Holborn  1018! 

Bool{  Notices. — T/ie  SiUtvani-Ghal  Hnilroehiliir  Power 

Project  in  the  Chltindmira  Di-tti-iH.  By  E.  Batchelor.  I.C.S. 
Allahabad  :  Pioneer  Press.  Price  2  rupees. — In  this  brocluire  the 
author  deals  with  the  possibility  of  developing'  a  very  large 
amount  of  power  at  a  low  cost,  in  the  neighbourhood  of  Chhind- 
wara,  which  is  situated  in  the  Central   Prorinces  of  India.     He 


details  various  purposes  to  which  the  powtr  could  lie  applie.1. 
citing  numerous  authoritie-f  for  his  data,  and  descritjes  thi.' 
characteristics  of  the  district  relevant  to  the  subject,  with  es- 
timates of  the  cost  of  the  works,  which  involve  the  construction 
of  a  good  many  storage  peservoirs.  pipe-lines  and  canals,  and 
separate  generating  stations.  The  total  power  available  is  stated 
to  be  nearly  70.000  KW..  and  the  total  cost  of  the  power  plant  is 
put  at  <i.">,23,740  rupees,  or  Rs.  93  jier  KW.  The  cost  of  reservoirs, 
canals,  .and  pipe-lines,  with  a  small  allowance  for  compensation 
to  landowners,  is  estimated  at  Rs.  2,62.70,000,  bringing  the  aggre- 
gate outlay  up  to  Rs.  3,27.93,740,  or  Rs.  470  per  KW.  The 
revenue  at  "2  anna  per  unit  would  be  Rs.  77,00,000.  the 
working  costs  Rs.  6.80,000.  and  the  profit  Rs.  70.20,000  per 
annum. 

'  Journal o(  the  Institution  of  Electrical  Engineers. "  Vol.  LVI. 
No.  271.  February,  19is. — This  issue  contains  the  following 
papers  : — "The  Pros  and  Cons  of  the  Metric  System.  "  by  Sir.  LI.  IJ. 
Atkinson  ;  "  A  Case  for  the  Adoption  of  the  Metric  System,"  by 
Mr.  A.  J.  Stubbs  ;  "  Electrical  Signalling  and  Control  of  Railways," 
by  Mr.  C.  M.  Jacobs. 

•  Science  Abstracts.  "  AandB.  Vol.  XXI,  Part  1.  JanuarySlst. 
1918.     London  :  E.  &  F.  N.  Spon.  Ltd.     Price  Is.  6d.  each  net. 

Messrs.  Henry  Sotheran  ..t  Co.  have  issued  a  catalogue  of  rare 
.  and  standard  books  on  "  Exact  and  Applied  Science  "  tprice  2s.  fid. 
net),  including  the  scientific  portion  of  the  library  of  the  late 
Lord  Justice  Stirling,  George  Rennie,  Samuel  Roberts,  and  other 
well-known  scientists  :  the  catalogue  (which  cannot  be  sent  gratis, 
owing  to  Government  restrictions)  comprises  2.50  pages,  of  which 
some  22  are  devoted  to  "  Engineering. " 

"  Tables  of  British  Decimal  Coinage.  Metric  and  British  Weights 
and  Measures,  ^c."  By  A.  J.  Lawson,  JI.Inst.C.E.  London  :  Eyre 
and  Spottiswoode.  Ltd.     Price  5s.  net. 


LIGHTING  AND  POWER  NOTES. 


Barnsley. — Plant  Extensions. — The  T.C.  has  adopted 

the  recommendation  of  the  Electricity  Committee  as  to  the  grant- 
ing of  the  12-1  i)er  cent,  bonus  in  addition  to  the  20s.  to  the  various 
grades  in  the  electricity  department.  In  moving  the  adoption  of 
the  minutes  Alderman  Rose,  in  referring  to  the  wages  advances, 
said  Ije  was  afraid  the  financial  balance  of  the  department  would 
be  on  the  wrong  side  at  the  end  of  the  year.  If  the  Council 
adopted  the  suggested  scheme  of  extension  the  total  cost  of  the 
undertaking  would  be  £76.ii(iO.  that  would  enable  the  Committee 
to  produce  4,?00.000  units  per  year  compared  with  only  two 
million  units  in  1912.  when  the  debt  was  £(i.S,00O. 

Bath. — The  E.L.  Committee  has  authorised  the  sale  of 
the  Diesel  engine  set.  owing  to  the  load  having  outgrown  the 
capacity  of  the  machine,  and  to  the  prohibitive  price  of  oil  fuel.  It 
is  proposed  to  obtain  turbine  plant  to  replace  it. 

Bedworth. — Street  Lir,HTixrT. — The  Parisli  Council 
has  decided  to  ask  the  Electric  Power  Co.  for  an  estimate  for  the 
lighting   of  the  whole  of   the  street  lamps  for   a  period  of  12 

months. 

Belfast. — The  Special  Committee  appointed  to  inquire 
into  the  working  of  the  Corporation  tramway  and  electrical  under- 
takings has  recommended  that  the  present  single  Committee  system 
be  discontinued,  and  that  one  Committee  be  formed  for  the  tram- 
way and  another  for  the  electrical  undertaking.  The  approval  of 
the  Corporation  is  a  foregone  conclusion. 

Birmingham.^E.vTF,  Relief. — As  a  result  of  the  con- 
ference last  week  on  the  question  of  the  amounts  the  trading 
departments  of  the  Corporation  should  make  to  the  relief  of  rates 
fund  for  the  ensuing  year,  the  following  contributions  will  be 
made  :— Gas  department.  £30,000  :  electric  supply,  £2.5,000  :  tram- 
ways, £25.000;  against  this  there  is  a  deficit  of  £120,000  on  the 
water  undertaking,  the  balance  being  provided  by  the  general 
nates. 

Blackpool. — Price  Increase. — The  Electricity  Com- 
mittee, last  week,  decided  that  a  further  .5  per  cent,  be  added  to 
electricity  consumers'  accounts,  to  come  into  force  on  April  Ist. 
This  is  due  to  the  general  increase  in  the  cost  of  production,  and 
notably  in  coal  and  wages. 

Bray  (Co.  Wickiow).— Tar  Oil.— On  a  report  from  the 
electrical  engineer  as  to  shortage  of  petroleum  supply,  and  the 
risk  of  having  to  close  down  the  day  supply  of  current  during  the 
summer  months,  the  Council  decided  to  order  tar-oil  apparatus. 

Buxton. — A   Coiiiinittee  formed  by  the  T.C.  to  I'onsider 

the  condition  of  the  electricity  undertaking  ret.-ommeuds  the 
installation  of  a  gas-driven  generating  plant,  and  gradually  t<>  dis- 
pense with  the  existing  steam  plant  :  the  provision  of  a  battery 
approximately  ilouble  the  size  of  the  present  one.  the  provision  of 
a  new  engine-room  gallery  and  switchboard ;  a  ci>mplete  equip- 
ment of  working  tools  to  enable  repairs  to  be  done  on  the  premises  : 
the  disposal  of  an  unuse<l  generating  plant,  a  disabled  gas  engine, 
and  obsolete  fittings  and  sundries  ;  the  erection  of  feeder  pillars  ; 
the  substitution  of  the  present  public  lamp  fittings  by  more  service- 
able and  efficient  lanterns  ;  and  the  establishment  of  a  showroom 
at  the  Town  Hall.  The  utilisation  of  water  power  at  the  works, 
and  the  poissibility  of  ohtaining  energy  in  bulk  from  Manchester, 
are  also  to  be  considered. 
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Colchester. — In  order  to  bring  the  prepiiyracut  consumer 

up  to  the  level  of  other  consumers  who  are  payinjr  an  increased 
lu  per  cent,  for  current,  the  T.C.  has  decided  to  discontinue  the 
free  supply  of  lamps,  and  to  levy  a  meter  rental  of  6d.  per  quarter 
as  from  April  1st. 

Continental. — Spain. — La  Socieckd  Cataluna  de  Gas  y 
Electricidad  has  secured  a  concession  to  establish  a  plant  to  utilise 
the  water  power  of  the  River  Ecera,  near  Seira  (Province  of 
Huesca),  in  the  generation  of  electrical  enerfry  for  lig-hting  and 
power  purposes. 

Sweden. — The  A.B.  Junjrers  Elementbelysning  BoIa<r  is  the 
name  of  a  new  company  which  has  lately  been  formed  in  Gothen- 
burji;  with  a  capital  of  about  £83,000  to  undertake  the  establish- 
ment of  electric  lisrhtiuK'  plants  in  small  towns,  country  houses, 
farms,  kc. 

Devizes  (Wiltshire). — The  T.C.  ha.s  appointed  a  Special 
Committee  to  consider  the  question  of  li,£rhting  the  town  by 
electricity  after  the  war. 

Dublin. — Plant  Extensions. — The  Council  has  adopted 

the  repirt  of  the  Electricity  <.'ommittee  recommendin<r  that 
application  be  made  to  the  L.G.B.  for  Ireland  for  sanction  to  a  loan 
of  £175,000  for  extensio  is  to  the  electricity  undertakinsr,  as 
detailetl  in  our  last  issue.  A  leu^rthy  discussion  took  place  on  the 
toatter,  and  it  was  pointed  out  that  in  1916  Mr.  P.  W.  D' Alton 
had  advised  the  necessity  of  providing  modern  plant,  with  which 
the  Corporation's  enginears  agreed.  Mr.  Sherlock,  the  newly- 
electei  chairman  of  the  Electricity  Committee,  rather  doub^ed 
whether  they  would  get  the  loan  under  present  conditions,  but  if 
not,  the  responsibility  would  not  be  theirs. 

Dundalk. — ilr-   P-  A.   Spalding,  electrical    engineer   to 

the  Council,  reported,  last  week,  that  during  the  year  ended 
December  3 1st  last  the  total  number  of  units  generated  at  the 
power  station  was  l.lOii.itlil.  of  which  olS.91S  units  were  for  the 
Great  Northern  Railway  (Ireland)  supply,  the  balance  being  for 
town  supply  and  Council  purposes  on  the  premises.  The  engines 
had  been  adapted,  at  a  cost  of  *:  9s,"),  for  the  burning  of  tar  oil. 
This  expenditure  had  enabled  a  saving  to  be  made  during  the 
year  of  £1,903,  while  the  saving  during  the  present  year  was 
anticipated  at  not  less  than  £2.500.  A  detailed  table  was  submitted 
showing  the  loss  on  the  supply  to  the  Great  Northern  Railway  in 
consequence  of  a  delay  of  11  months  in  starting  the  main  agree- 
ment, and  of  further  loss  in  the  subsequent  carrying  out  of  the 
agreement  due  to  the  Council's  working  expenses  being  considerably 
in  excess  of  the  original  estimate,  which  was  based  on  pre-war 
figures.  The  income  of  the  undertaking  for  the  nine  months  to 
December  31st  last  marked  an  inci-ease  of  £  1.450,  but  the  cost  of  fuel 
and  lubricating  oil  alone  ha<l  increased  by  £1,305  as  compared 
with  the  corresponding  period  of  191G. 

Dundee. — Xegotiations   have   taken  place   regarding  an 

electricity  supply  for  the  new  shipyard  of  the  Caledon  Co.  The 
latter  proposes  erecting  a  sub-station  and  coverting  its  own  supply  : 
the  station  is  to  ccst  £7,000. 

Ealing. — Price    Increase. — The   T.C.   has  decided  to 

increase  the  charges  for  electricity  from  March  next  as  follows  : — 
Private  lighting,  fiat  rate  (i>id.),  to  8d.  per  unit,  and  for  all  other 
methods  of  charging  in  proportion  :  public  lighting  in  proportion  : 
cooking  and  heating,  from  l-}d.  to  I'd.  per  unit. 

Fochabers. — A  new  installation  has  been  completed  at 

the  power  station  on  the  River  Spey  for  the  Gordon  Castle  estate. 
The  new  set  comprises  a  Crossley  crude  oil  engine  of  132  b.h.p., 
together  with  an  80-KW.  G.E.C.  belt-driven  dynamo.  The  engine 
is  supplied  with  two  compressed-air  starters,  and  can  take  a 
temporary  overload  of  20  per  cent. 

Gloucestershire  Electric  Power  Co.'s  Bill. — The  Xails- 

worth  U.D.C.  has  decided  to  join  with  other  neighbouring  public 
bodies  in  opposing  the  above  Bill  :  the  Stroud  U.D.C.  in  order  to 
protect  the  interest  of  the  ratepayers,  has  decided  to  oppose  the  Bill 
jointly  with  the  Gloucestershire  C.C. 

Greasborough. — Prov.  Order. — The  U.D.C.  has  entered 

into  an  agreement  with  the  Rotherham  Corporation  whereby  the 
Council  is.  amongst  other  things,  withdrawing  its  application  to 
the  B.  of  T.  for  a  prov.  order,  and  has  agreed  to  support  the  Cor- 
poration's application.  If  the  Corporation's  Bill  is  approved  by 
Parliament,  electricity  will  be  supplied  in  the  Councils  area  at  the 
same  price  as  that  charged  to  Rotherham  ratepayers  and  residents. 

Hereford. — Price  Increase. — The  price  of  current  for 

lighting  has  been  increased  by  an  additional  10  per  cent.,  and  that 
for  power  from  35  to  45  p3r  cent.,  as  from  the  end  of  the  Dacember 
q  uarter. 

Hove. — Price  Increase. — The  Electricity  Committae 
ha?  adopted  a  scale  of  increased  charges  for  lighting  and  power  : 
the  Aldrington  rates  are  also  increased. 

Kilmarnock. — The   T.C.   has   agreed   to   pay  Sir  Alex. 

Kennedy  100  guineas  for  a  report  on  the  electrical  undertaking 
and  100  guineas  as  a  retaining  fee  as  expert  adviser. 

King's     Lynn. — Plant    Extension.  —  The  electricity 

department  has  paid  the  12i  per  cent,  bonus  to  the  employes  of  the 
electricity  department.  It  was  decided  to  undertake  extensions  to 
the  electricity  works,  at  an  estimated  expenditure  of  £15.000. 
subject  to  the  necessary  powers  being  obtained,  provided  that  an 
agreement  for  a  supply  of  power  was  entered  into  with  the  British 
Farma  Mills  Co..  who  propose  to  establish  works  in  the  town. 


Limerick. — The  machinery   for  the  erection  of   electrii' 

cranes  at  the  quays  has  been  malici^usly  damaged,  and  a  special 
force  of  police  was  last  week  detailed  to  protect  it. 

London. — The  Stoke  Xewington  and   Shorcditch  B.C.'s 

liave  agreed  to  give  the  12!  per  cent,  bonus  to  their  employes. 

Londonderry. — At  a  meeting  of  the  Corporation  Lighting 

Committee  it  was  stated  that  the  estimated  revenue  for  the 
current  year  from  the  city  electrical  undertaking  was  £26,347,  and 
that  the  output  and  income  had  increased  in  the  past  seven  years 
by  300  per  cent. 

Manchester. — Rate  Relief. — -The  Special  Committee 
of  the  Corporation  appointed  to  consider  the  basis  on  which  the 
various  trading  committees  should  make  contributions  to  the  aid 
of  the  city  rate.-;,  has  issued  its  report.  It  recommends  that  the 
actual  surplus  profits  of  the  electricity,  gas,  and  tramway  depart- 
ments be  paid  over  to  the  city  fund,  with  a  fixed  minimum  of  1  per 
cent,  upon  the  aggregate  capital  expenditure  of  the  electricity 
undertaking.  1  per  cent,  upon  the  gas  undertaking,  and  5  per  cent, 
upon  the  tramways.  The  capital  expenditure  upon  the  electricity 
undertaking  up  to  March  last  was  £3.165.134.  making  the  suggested 
minimum  £31,651,  and  on  the  tramways  £2,237,827,  the  suggested 
5  per  cent,  minimum  upon  which  is  £111,891. 

Midlothian. — -A^u  outbreak  of  fire,  on  Sunday,  destroyed 
thj  electric  power  statioa  anl  air  compression  engine  hous?  at 
Dalkeith  Colliery.  Smeaton.  ^ 

Montrose. — Electricity  Prices. — The  Electric  Light 
and  Power  Co.  has  applied  to  the  Council  for  permission  to  inci'ease 
the  charges  for  electricity  other  than  for  street  lighting  by  10  per 
cent.  The  town  clerk  was  instructed  to  obtain  information  as  to 
the  charges  in  towns  similarly  situated. 

Runcorn. — Proposed  Scper-Power  SiATiON.^Accord- 

ing  to  the  daily  Press,  the  Mersey  Power  Co.,  of  Runcorn,  which  is 
a  subsidiary  of  the  Salt  Union.  Ltd.,  has  decided  to  erect  a  large 
new  power  station  in  proximity  to  the  existing  station  at  Weston 
Point.  The  immediate  provision  of  25,000  H.P.  is  suggested,  with 
eventual  development  to  130,000  h.p..  with  the  object  of  supplying 
local  industries.  At  present  a  6,000-h.p.  plant  is  in  use.  It  is 
understood  that  the  Ministry  of  Munitions  favours  the  scheme. 

South  Africa. — The  Paarl  (Cape  Province)  Municipality 
proposes  to  borrow  £2.200  for  the  purpose  of  extending  the  electric 
lighting  system  in  the  streets. 

Durban'. — An  accident  of  a  serious  nature  recently  occurred  on 
the  Bluff,  when  one  of  the  camp  natives  sustained  horrible  inj  uri^s. 
In  spite  of  a  warning  which  had  been  previously  given,  he  had 
attempted  to  get  through  a  live  electric  wire  fence,  receiving 
dreadful  burns,  and  a  severe  shock. 

The  Cape  Town  Council  is  to  hold  a  ratepayers'  meeting  for  the 
purpose  of  obtaining  consent  to  an  expenditure  of  £180,5.50.  viz, 
£115.610  for  generating  plant.  £68.000  for  distribution  purposes, 
.and  1 16.940  for  workshops. 

Tottenham. — Street  Lighting. — The  North  Metropo- 
litan Electric  Supply  Co.  has  suggested  to  the  U.D.C.  that  the  street 
arc  lamps  should  be  removed,  and  incandescent  lamp?  substituted 
therefor.  The  substitution  of  incandescent  lamps  will  give  effect  to 
the  Council's  wishes,  and  tlie  engineer  reports  that  a  saving  of  over 
£1,000  per  annum  will  be  effected.  The  altered  .system  of  lighting 
is  to  be  agreed  to.  and  the  engineer  is  to  make  the  most  favourable 
terms  possible  with  the  company. 

United  States.— The  first  section  of  the  new  power 
station  of  the  Public  Service  Co.,  of  Northern  Illinois,  near  Joliet, 
which  has  recently  been  completed,  is  of  interest  liecause  of  the 
high  steam  pressures  employed,  which  makes  possible  a  higher 
overall  plant  efficiency  by  increasing  the  upper  limits  of  the 
thermal  cycle.  The  initial  plant  consists  of  two  10.000-KW. 
(12..500-K.V.A.),  12,000-volt.  1.,><00-R.P.M.  turbo-alternators,  with 
three  cross-drum  Babcock  boilers  :  the  latter  operate  at  325-lb. 
pressure,  and  supply  steam  at  about  300-lb.  pressure  at  the  turbine 
stop  valve,  superheated  225°.  giving  a  steam  temperatui-e  of  650°  F. 

The  boilers  are  of  standard  type  but  of  heavier  construction  : 
the  drum  plates  are  IfV  in.  thick,  the  longitudinal  seam  being  a 
butt  and  double  cover  strap  quadruple  riveted  joint.  The  high- 
pressure  steam  piping  is  extra-heavy  and  of  relatively  small 
diameter,  owing  to  the  density  of  the  steam  :  on  pipes  above  4  in. 
bore  a  special  bolted  joint  with  a  welded  seal  at  the  periphery 
is  used,  and  fittings  of  cast  or  forged  steel.  Integral  super- 
heiters  are  fitted  to  the  boilers,  and  economisers  with  m-ought 
steel  headers  and  galvanised  drawn  steel  tubes  are  built  over  the 
latter,  the  gases  passing  through  an  induced  draught  fan  to  the 
stack.  Tvvo  chain  grates  are  fitted  in  a  common  furnace  to 
each  boiler:  each  1,000  sq.  ft.  of  boiler  heating  surface  has  23  4 
ST.  ft.  of  grate,  313  sq  ft.  of  superheater,  678  s  j.  ft.  of  economiser, 
and  38  sq.  ft.  of  stack. 

Wakefield. — The  electrical  engineer  having  recommended 
certain  extensions  at  the  electricity  works,  thi  Ministry  of 
Munitions  and  the  L.G.B.  are  to  be  interviewed. 

Warminster. — Prov.  Order.— The  B.  of  T.  has  extended 

for  another  year  the  prov.  order  for  electric  supply. 

Weymouth. — -^s  the  result  of  inquiries,  the  Electricity 
Committee  is  satisfied  the  employes  of  the  electricity  department 
are  entitled  to  the  12-]  per  cent,  award,  and  has  adjusted  the  rates 
of  pay  accordingly. 
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TRAMWAY  AND  RAILWAY  NOTES. 


Bradford. — At  the   inquest,  last  week,  on  the  body  of 

Win.  Gill,  driver  of  the  Corporation  traracar  which  jumped  the 
metals  and  overturned  on  a  hfll  on  the  Allerton  route,  it  was  stated 
that  the  car  was  the  one  which  had  been  blown  over  by  the  wind 
in  1913,  but  had  since  had  new  brakes  and  a  new  under-can-iage 
fitted.  The  brakes  were  found  to  be  quite  in  order  after  the 
accident.  The  driver  was  pinned  underneath  the  car  and  died. 
The  jury,  in  returnins:  a  verdict  of  "  Accidental  death,"  thoug:ht 
the  accident  was  due  to  miscalculation  by  the  driver  owinj;  to  the 
darkness  and  fog,  and  thought  there  ought  to  be  more  light  at 
.^uch  a  point  in  the  dark  early  mornings. 

Continental. — S\\itzeri,and.  —  New  locomotives  have 
been  constructed  by  Messrs.  Brown-Boverie  &  Co.  for  the  Jungfrau 
Railway.  The  line  has-  6'2  km.  of  section  operated  by  cogged 
wheels,  and  3'2  km.  by  ordinary  adhesion.  The  locomotives  have 
to  draw  trains  of  35  tons  at  S'."!  to  9  km.  per  hour  on  the  cog-wheel 
sections,  and  at  18  km.  per  hour  on  the  remaining  sections.  When 
descending,  electric  braking  is  used,  the  current  being  returned  to  the 
line.  The  locomotives  have  two  axles  :  the  electric  equipment  consists 
of  two  slip-ring  induction  motors  of  125-h.p.  houi-ly  rating,  and  350- 
H.p.  maximum  rating.  The  electric  braking  is  ensured,  even  in  case  of 
the  trolley  not  making  contact,  by  the  provision  of  a  direct-current 
series  machine.  This  machine  excites  two  phases  of  the  stator  of 
the  motor,  so  that  it  operates  as  a  synchronous  generator  delivering 
current  to  resistances.  By  this  means  speeds  of  li  to  9  km.  an  hour 
may  be  maintained  on  the  cog-wheel  section,  and  12  to  18  km.  an 
hour  on  the  remaining  sections.  An  air  turbine  is  provided  to  cool 
the  resistances.  This  machine  is  coupled  to  a  13-i[.p.  squirrel-cage 
induction  motor  and  to  a  (J-KW.  compound-wound  direct-current 
machine,  the  latter  being  provided  for  supplying  current  for 
braking  and  lighting  in  emergencies.  The  locomotive  weighs 
ls,020  kg.,  and  the  electrical  equipment  10,000  kg. — /eif.  ihs  Ver. 
Deidsflier  In;/.,  December  22nd,  1917. 

Glasgow. — For  the  period  from  June  1st,  1017,  to 
February  2nd,  1918,  the  receipts  of  the  Glasgow  tramways  have 
been  £932, .519,  an  increase  of  £103,153  as  compared  with  the  pre- 
ceding year.  The  number  of  passengers  was  285,1)51 ,28i;,  as  against 
258,893,237  for  the  previous  year,  showing  an  increase  of 
26,761,049. 

Harrogate. — Electric  Vehicle. — The  T.C.  has  approved 

a  decision  of  the  Highways  Committee  to  purchase  a  3J-ton  electric 
tipping  wagon,  subject  to  the  grant,  by  the  Ministry  of  Munitions, 
of  a  priority  permit. 

Middlesbrough. — Tramavay  Pcrchase. — At  a  meetin? 
of  the  T.C.  on  the  12th  inst.,  the  General  Purposes  Committee 
recommended  the  Corporation  to  exercise  its  right  to  purchase  that 
portion  of  the  tramways  undertaking  belonging  to  the  Imperial 
Tramways  Co.  situateil  In  the  borough,  and  .that  notice  be  served 
on  the  company.  This  was  agreed  to,  and  a  Committee,  with 
powers  to  take  the  necessary  steps,  was  appointed. 

Rochdale. — Electric  Vehicles. — The  Cleansing  Com- 
mittee has  provisionally  agreed  to  the  purchase  of  three  electrically- 
driven  lorries. 

Southport. — Fare.S.— The  Tramways  Committee  recom- 
mends an  increase  of  all  fares  by  one  farthing  per  journey,  a  pro- 
portionate increase  on  return  tickets,  and  reduced  tare  tickets  for 
children  under  15  ye.ars  of  age. 

-An  application  from  the  Amalgamated  Society  of  Tramway  and 
Vehicle  Workers  for  an  increased  war  bonus,  with  21  days'  notice 
of  the  withdrawal  of  labour,  has  been  received  by  the  Tramways 
Committee  and  referred  to  the  Wages  Committee. 

The  report  for  the  year  ending  March  last  of  the  Corporation 
tramways,  just  issued,  shows  a  net  profit  for  the  year  of  .1:719.  as 
against  £909  for  the  preceding  year. 


Macclesfield.— March  18th.  Cheshire  County  Asylum. 
stores  (10).  Electrical  goods  for  six  or  twelve  months.  Forms 
from  W.  G.  F.  Tingay,  Parkside,  Macclesfield. 

Manchester.  — •  Mardr-^  1 2th.  Corporation  Tramways.' 
(,(/)  Permanent  way  .special  trackwork.  (li)  Copper  rail  bonds. 
General  Manager,  55,  Piccadilly,  Manchester.  Specifications  for 
(«)  21s.  (returnable"). 

Portsmouth. — March  12th.  Tramways  Committee.  Si.v 
months'  supply  of  tramway  stores.     See  "  Otticial  Notices"  to-day. 

Warrington. — Fchrnary  2()th.      Electricity  Department. 

Steam  pipework.     See  "  Official  Notices  "  February  8th. 

March  .">th.  Electricity  Department--  k.h.t.  switchgear.  See 
"Official  Notices  "   February  l.itli. 


CLOSED. 


Barnsley.  — Electricity  Committee.  Accepted  tender, 
Babcock  ^;  Wilcox,  Ltd.,  4:3,900,  for  a  water-tube  boiler. 

Glasgow. — The  T.C.'s  Electricity  Committee  recommends 

the  acceptance  of  the  following  offers  in  connection  with  the  new 
generating  station  at  Dalmarnock  : — 

Turbine,  condensing  plant,  alternator  and  tvanslormer.— Dick,  Kerr  and 
Co  ,  Ltd  ,  £98,400. 
Supply  and  maintenance  of  storage  batteries  : — 
Premier  Accumulator  Co.,  Ltd.— £4,778  for  battei-ies,  and  £283  per  annum 
for  maintenance. 
The  engineer  has   been  authorised  to  extend  the  contract  with 
Messrs.  ReyroUe  &  Co.,  so  as  to  include  the  supply  of  switchgear 
required  in  connection  with  the  additional  generating  plant  already 
referred  to. 

Edison  .Accumulator  Co..  Ltd — Five-ton  electrical  motor  vehicle,   £1,740. 

London. — Metropolitan  Asylums  Board.  Accepted  tender, 
Rhodes  Motors,  Ltd.,  at  ,£20  I3s.  6d.,  for  the  installation  of  an 
electric  motor  at  Queen  Mary's  Hospital. 


FORTHCOMINQ     EVENTS. 


Physical  Society  of  London.— Friday,  February  22nd.     At  5  p.m.     At  the 

IniixTial  Oolli-gc  of  Science,  South  Kensington,  S.W.    Ordinary  meeting. 
Greenock    Electrical    Society.— Saturday,    Februai7   23rd.      At   2.30   p.m. 

Visit  to  Jteiiiin  Mill. 
Illuminating  engineering  Society.— Tuesday,  February  aGth.    At  the  Royal 

S.'iKtv    of  Alls.   John  Street,   Adelphi,   W.C.    At  6  p.m.    Paper  on  •■  A 

Siuvev   uf   lli'thcitls  of   Directing  and  Concentrating  Light,"    by  Lieut. 

Comiiiaiuler  H.  T.  Harrison. 
Royal  Institution  ot  Great  Britain.— Tuesday,  February  2)th.     At  3  p.m. 

.Vt  Albemarle  Street,  W.     Lecture  on  "A  National  Laboratory  of  Indusirial 

Research,"  by  Sir  R.  T.  Glazebrook.  F.R.S.    (Lecture  I.I 

Saturday,  March  2nd.    At  a  p.m.     Lecture  on  "  Problems  in  Atomic 

Structure," 'by  Prof.  Sir  J.  .J.  Thomson,  F.R.S. 
Association  of  Electric  Station  Enginfers.— "Wednesday,  February  27th. 

At.  thi-  Y.M.C.A.,  Albion  Place,  Leeds.    At  1  p.m.     Inaugural  meeting. 

.ViLlresses  by  Messrs.  Lunn  &  Thomas  (.Manchester  Section). 
Boyal  Society  of  Arts.— Wednesday,  February  27th.    At  4.30  p.m.    At  John 

street,  Adelphi,  W.C.  Paper  on  "  Organisation  of  Commercial  Intelligeuce," 

by  Sir  W.  H.  Clarke. 
Institution  ot  Electrical  Engineers.— Thursday,  Febi-uary  28th:    At  2.31  p.m. 

At  the    Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.    Private 

and  informal  meeting  for  the  purpose  of  discussing  the  provisions  of  the 

Patents  and  Designs  Bill. 

(Manchester  Local  Section).— Tuesday,  February  2fith.     At  7  p  m. 

\t  the  Engineers'  Club.     Paper  on  •'  Large  Batteries  for  Power  Purposes," 

by  Mr.  C.  C.  McKinnon. 

(Stadents'  Section).— Thureday,  February  28th.    At  7  p.m.    At    the 

Northampton  Polytechnic  Institute.     Paper  on  "The  Testng  of  Pyro- 
meters," by  Mr.  R.  Gates. 

Salford  Technical  and  Engineering  Association.— Saturday,  March  2nd. 

At  the  Royal  Technical  Institute.  At  7  p.m.    Paper  on  "  Road  Transport." 
bv  Mr.  H.'Dodgson. 


CONTRACTS  OPEN  AND  CLOSED. 


NOTES. 


Aberdare. — Mar 

Department.    Stores  for  12  mouth: 


OPEN. 

31  St.       Electricity   nnd    Ti'iimways 


See  "  Otticial  Notices  "  to-day. 


Australia. — Melbournk. — -April  5tli.  Department  of 
the  Navy.  Motor-driven  hydraulic  pump.  Director  of  Navy 
Contracts,  Melbourne. 

Belfast.  —  March  IStli.  Tramways^  and  Electricity 
Committee.  Six  or  12  months'  supply  of  stores,  *;c.  Sec  ''  Official 
Notices"  to-day. 

Cavan. — March  4th.  B.  of  G.  Storage  battery,  wiring, 
electrically-driven  pumps,  pipes,  &c.  See  "Official  Notices"  February 
15th. 


New  Electrical   Industries   for  After   the  War.— With 

reference  to  the  Kut;ineerinjr  Tnitles'  (New  Industries')  Committee 
appointed  by  the  Ministry  of  Reconstruction,  we  learn  that  a 
number  of  Branch  Committees,  each  of  which  will  consider  a 
certain  trade  or  jrroup  of  trades,  has  been  set  up.  Mr.  .John  Taylor 
(of  Messrs.  Mather  ,S:  Piatt,  Ltd.)  has  been  appointed  chairman 
of  the  Electrical  Branch  Comniittee.  Any  reader  who  has 
specific  recommendations  to  make  under  the  terms  of  reference 
concernintf  the  electrical  industry,  should  address  communications 
as  follows  : — Mr.  .John  Taylor,  Chairman  Electrical  Branch  Com- 
mittee, Room  HI,  Armament  Euildinjrs.  Whitehall  Place.  London, 
S.W.  1. 

Inquiries. — ifakcrs   of   the 

apparatus  are  a-^ked  for. 


'  Falco "    electric    cooking 
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Concert. — On  Satunlay  last,  the  new  recreation  hall, 
with  seating:  capacity  for  700,  which  the  directors  of  the  Sterling: 
Telephone  and  Klectric  Co.  have  built  and  equipped  with  an  organ 
and  grraud  piano  for  their  employes  at  their  Da>j;enham  Works,  was 
crowded  with  an  enthusiastic  audience,  who  jrreatly  appreciated 
the  talented  artistes  whom  Mr.  Guy  Burney,  as  managing  director 
of  the  company,  on  behalf  of  himself  and  his  co-directors,  had 
engag-ed  for  a  grand  evening  boncert  to  signalise  the  opening  of 
the  hall,  which  contains  a  fine  stage  with  footlights.  The  electric 
lighting  was  carried  out  by  the  electrical  department  of  the  works. 
In  addition  to  well-known  artistes,  the  Sterling  Orchestral  Society 
(.conductor,  Mr.  H.  G.  Sniith)  gave  excellently-rendered  selection.s, 
anil  the  wealth  of  talent  which  abounds  at  the  works  was  also 
freely  drawn  upon.  Mr.  H.  NichoUs  was  a  capable  stage  manager, 
Mr.  A.  W.  James  (.assistant  works  manager)  w,is  .an  able  M.C.,  and 
Mr.  E.  Gordon  Lloyd  (chairman  of  the  Sterling  Athletic  and  Social 
Club)  a  ubiquitous  chief  steward. 

During  the  evening,  Mr.  Guy  Burney  made  a  brief  speech,  and 
a  vote  of  thanks  was  enthusiastically  passed  to  him  and  to  the 
directors. 

Electrical  Power  Engineers'  Association  (Tlie  Recon- 
structed A.E.S.E.).— Mr.  F.  H.  O.  Hiiwes,  hon.  seethe  Electrical 
Trades  Benevolent  Association,  has  been  asked  to  address,  the  above 
Association  at  its  March  meeting. 

Applications  from  senior  engineers  above  the  rank  of  engineer- 
in-chorge  continue  tp  come  in,  and  to  date  the  Association  includes 
4.5  chief  assistants  and  chief  technical  assistants  among  its 
members^ 

A  Selection  Committee  has  been  appointed,  consisting  of  mains 
engineers  and  charge  engineers  from  company  undertakings,  ami 
chief  assistants  and  mains  engineers  from  municipal  undertakings. 

Mr.  H.  W.  Mortimer  has  been  elected  representative  for  Croydon 
on  the  Council  of  the  Association. 

An  ordinary  Council  meeting  will  be  held  on  Thursday,  March 
14th.  at  7  p.m.,  at  St.  Bride's  Institute,  Fleet  Street,  E.C. 

Tlie 

meetinj: 

February 

"That  a 

Branch." 

present. 

promises 

addition 

meeting, 


A.E.S.E.    in    Siieffield    and    District. — A   general 

of  the  al)ove  was  held  in  Atkinson's  Cafe  on  Monday, 
11th,  11I1.S.  The  following  resolution  was  adopted: — 
local  section  be  formed  and  attached  to  the  Manchester 
A  Committee  was  afterwards  elected  by  the  members 
By  the  enthusiasm  which  was  shown,  and  according  to 
made,  it  is  anticipated  that  there  will  be  a  substantial 
to  the  membership  by  the  time  of  the  next  general 
which  will  be  held  in  the  course  of  a  week  or  so. 

Atmosplieric    Nitrogen    Production    in    England. — Sir 

L.  W.  Evans  states  that  important  developments  have  been  made  in 
Allied  and  neutral  countries  in  the  fixation  of  atmospheric  nitrogen, 
and  th.it  considerable  supplies  are  becoming  increasingly  available. 
It  is  believed,  he  says,  that  enemy  countries  are  now  relying 
entirely  on  this  source  of  supply  for  the  production  of  explo- 
sives. Arrangements  have  been  completed  by  the  Ministry  of 
Munitions  for  similar  production  on  a  large  scale  in  this  country, 
and  it  is  probable  that,  in  order  to  save  tonnage  and  owing  to  the 
length  of  the  voyage  from  Chile,  it  will  be  found  necessary  to 
develop  this  policy  still  further.  This  source  of  supply  is  also 
expected  to  be  of  great  value  after  the  war  for  the  production  of 
fertilisers. — The  Times. 

Volunteer  Notes. — London  Army  Troops  Companies, 

'Volunteer  Engineers. — Headquarters:  Balderton  Street,  Gros- 
venor  Square,  W.  1. 

Oi-ders  for  the  week  ending  March  '2nd,  1918,  by  Lieut. -Colonel  C.  B.  Clay, 
V.D.,  Oommanding. 

Orfleer  for  the  Week.— Uieat.  P.  Bowden. 

^fxlfor  Duly  — Lient.  W.  J.  A.  Watkins. 

Monday,  February  25th,— No.  S  Company,  6.30—8.30.  Becruits'  Drill, 
6.30-8.30.      Signalling  Seotion,  B.80— 8.30. 

Tuesday,  February2ith.— Lecture  on  "  Demolitions,"  at  6.30.  Physical  Drill 
and  Bayonet  Fighting,  at  7.30. 

Wednesday,  February  27th.— No.  1  Company,  Knotting,  &c.,  6.80—8.30. 
Recruits'  Drill,  6.30. 

Thursday,  February  QHth. — No.  2  Company,  Knotting,  &c.,  6 — 8.  Recruits' 
Drill,  6.30—8.30.    Signalling  Section,  6.30—8.30.    Ambulance  Section,  6.30—8.30. 

Friday,  March  1st.— Musketry,  5.30—8. 

Saturday,  March  2nd.— Entrenchments,  &c.,  for  the  whole  corps,  2.45—4.45. 
Recruits,  2.45—4.45. 

Speciai  Noliee. — All  drills  will  take  place  at  Headquarters,  unless  otherwise 
stated. 

(By  order)  Maoleod  Yeabsley.  Capt.  and  Adiutant. 

Foreign  Trade. — Thk  .Iantary  Figures. —  The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  : — 

.fiiniinrji.  Iiir,  or 

Imports.  i;ii8.  ilee. 

Electrical  goods 1^0,947  -f      12,04.") 

Machinery  (;.'^lj..sii,s  —     i:^,s,-,i) 

Exports. 

Electrical  goods 13r),684  -    141,240 

Machinery  1,268, 23.'')  -   2i6,,S96 

The  A.S.E.  and  Man  Power. — The  voting  of  the  Amal- 
gamated Society  of  Engineers,  on  the  question  of  accepting  or 
rejecting  the  Government's  man-power  proposals,  was  as  follows  : — 
In  favour  of  accepting,  27.470  ;  against,  121,017  ;  majority  against, 
93.547. 

The  Labour  correspondent  of  the  Dailt/  Telegraph  states  that  the 
present  membership  is  27"),000  approximately.  Allowing  for  those 
on  active  service,  in  the  Colonies,  or  under  18  years  of  age,  the 
effective  voting  power  is  215,000.  of  whom  only  148,487  have  voted. 
Therefore,  66,513  have  not  voted, 


Board  of  Agriculture   Electroculture  Committee. — The 

announcement  is  made  that  the  President  of  the  Board  of  Agri- 
culture and  Fisheries  has  appointed  a  Committee  to  advise  in 
regard  to  all  electrical  questions  in  connection  with  the  carrying 
out  of  experiments  in  electroculture.  and  particularly  in  regard 
to  the  construction  of  apparatus  suitable  for  use  on  an  economic 
scale,  and  to  the  making  of  such  electrical  measurements  as  may 
be  necessary  in  connection  Avith  the  experiments. 

The  Committee  is  constituted  as  follows  :^Sir  .lohn  Snell, 
M.Inst.C.E.  (chairman),  Mr.  A.  B.  Bruce,  M.A.,  Prof.  V.  H.  Black- 
man,  F.R.S..  Dr.  Chree.  F.R.S.,  Mr.  W.  R.  Cooper.  M.A..  Dr.  Vi.  H. 
Eccles.  M.I.E.E.,  Mr.  J.  S.  Highfield,  M.I.E.E.,  Prof.  T.  Mather, 
I'.R.S.,  Dr.  E.  J.  Russell.  F.R.S.,  and  Mr.  C.  T.  R.  -Wilson,  F.R.S. 

Mr.  B.  W.  Phillips,  of  the  Board  of  Agriculture  and  Fisheries, 
will  .act  as  secretary  to  the  Committee,  and  all  communications 
should  be  addressed  to  him  at  4.  Whitehall  Place.  S.W.  1. 

Revision   of  Charges  under   Existing  Contracts. — Mr. 

H.  Faraday  Proctor  has  received  a  letter  from  the  Ministry  of 
Munitions  with  regard  to  the  revision  of  charges  under  existing 
contracts  for  electricity  supply,  made  necessary  by  the  adoption 
of  the  12i  per  cent,  award,  stating  that  in  general  the  business  of 
electrical  undertakings  may  be  allocated  to  the  following  classes 
of  consumers,  viz.  :-  - 

1.  Consumers  with  long-term  contracts  at  pre-war  rates,  whose 
works  are  "  controlled  establishments." 

2.  Consumers  with  long-term  contracts  at  pre-war  rates,  whose 
works  are  uncontrolled. 

3.  Consumers — both  for  power  and  light— supplied  under  con- 
tracts which  are  alterable  by  short  notice. 

With  regard  to  the  first  class,  the  Minister  is  of  opinion  that  a 
reasopable  advance  in  price  should  be  paid  for  energy  supplied  to 
controlled  establishments,  provided  that  the  following  conditions 
are  observed,  viz.  : —  I 

1.  That  so  far  as  possible  all  classes  of  consumers  shall  be 
similarly  dealt  with  ;  that  is  to  say,  that  the  burden  shall  be 
spread  over  all  classes,  although  not  necessarily  by  an  addition  of 
the  same  percentage  advance  in  each  case. 

2.  That  the  revenue  resulting  from  an  advance  in  prices  shall,  if 
more  than  sufficient  to  show  the  same  return  on  capital  as  was 
earned  during  the  financial  year  prior  to  the  outbreak  of  war, 
after  .setting  aside  the  same  rate  for  depreciation  or  reserve,  be 
dealt  with  in  such  manner  as  the  Minister  may  decide. 

3.  That  any  advance  in  price  under  long-term  contracts  shall 
continue  only  during  the  period  of  Government  control,  unless  the 
consumer  otherwise  agrees. 

With  regard  to  the  second  class  of  consumers,  the  Minister  is  of 
opinion  that  such  consumers  should  voluntarily  comply  with  the 
demand  of  the  public  service  undertakings  for  a  temporary  advance 
in  price  on  similar  terms  to  those  proposed  in  the  case  of  the  first 
class,  and  in  this  opinion  the  Board  of  Trade  concur.  Should 
difficulty  be  experienced  in  securing  by  consent  an  increj^se  in 
price  h-om  uncontrolled  establishments  still  paying  pre-war  rates 
for  energy,  procedure  is  open  to  suppliers  under  the  Courts 
Emergency  Powers  Acts,  but  the  Minister  hopes  that  in  very  few 
cases  would  it  be  necessary  to  have  recourse  to  this  procedure. 

With  regard  to  the  third  class  of  consumers,  the  Minister  under- 
stands that  charges  have  been  increased  more  or  less  generally,  and 
that  as  a  rule  there  is  still  a  margin  within  the  prescribed  maximum 
prices  which  would  permit  of  a  further  increase  if  necessary  ;  but 
in  the  case  of  those  undertakers  whose  Act  or  Order  provides  for 
a  revision  by  the  Board  of  Trade  of  the  maximum  prescribed.  It  is 
understood  that  the  Board  are  prepared  to  consider  applications  on 
their  merits. 

Industrial  Management.— A  group  of  large  firms  engaged 

in  the  principal  industries  of  the  Manchester  district  has  offered  to 
the  Governing  Body  of  the  School  of  Technology  the  sum  of 
£3,000,  spread  over  a  period  of  five  years,  towards  the  cost  of 
establishing  a  new  department  of  industrial  management.  It  is 
proposed  that  a  lecturer  should  be  appointed  for  this  period  of  five 
years  at  a  salary  of  £600,  to  conduct  research  in  the  subject  of  in- 
dustrial management,  to  organise  a  new  department,  to  lecture  to 
members  of  the  University  and  to  the  public,  and  to  assist  indus- 
trial concerns  in  the  solution  of  management  problems.  A  number 
of  managers,  directors,  scientific  experts,  and  others  who  have  had 
special  experience  or  are  responsible  for  important  innovations, 
will  also  be  invited  to  deliver  public  lectures,  being  offered  sub- 
stantial fees  which  will  not  only  pay  them  for  placing  their  know- 
ledge at  the  disposal  of  their  fellow-managers,  but  serve  to 
encourage  enterprise  and  experiment  in  matters  connected  with 
management. 

Appointments  Vacant.  —  Charge   Engineer  (.£19(;),  for 

the  Borough  o.f  Sunderland  Electricity  Department ;  charge  engineer 
C70s. ),  for  the  Wakefield  Corporation  Electricity  Department  ;  station 
engineer  (£3),  for  the  Xorthern  Command  power  stations  ;  charge 
engineer  (.583.):  junior  draughtsman  for  the  Paisley  Corporation 
Electricity  Works ;  engineer  (£225)  for  the  L.C.C.  Tramways 
Department.     See  our  advertisement  pages  to-day. 

The  Cape  Town  City  .Council  has  been  inviting  applications  for  the 
position  of  assistant  city  electrical  engineer,  at  £700  per  annum. 

Trade   Marks. — The  Trade  Marks  Committee   of    the 

Federation  of  British  Industries  lia.s  decided  to  oppose  Part  2  of 
the  proposed  new  Government  Bill  "  To  Amend  the  Trade  Marks 
Act,  11)05,"  on  the  ground  that  it  will  infiict  serious  injiu-y  on  the 
owners  of  perfectly  legitimate  trade  marks.  Part  2  deals  with 
"  Provisions  for  the  Prevention  of  Abuses  of  Trade  Marks."  It  has 
also  been  decided  by  the  same  Committee  that  the  proposed  British 
Empire  Trade  Mark  should  be  opposed. 
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Electric  Lighting  and  Engine  Starting  Sets  for  Motor- 
cars.— In  connection  ivith  the  discussion  as  to  whether  the  opera- 
tions of  electric  lishtinjr  and  enprine  startinj;  on  petrol  motor-cars 
should  be  carried  out  by  separate  machines  or  combined  in  a 
generator-motor,  it  is  interesting  to  learn,  as  indicating  the  current 
practice  in  America,  that  out  of  72  different  makes  of  cars  dis- 
played at  the  recent  Motor-Car  Exhibition  in  Xew  York,  no  fewer 
than  5(1  were  fitted  with  the  double-unit  variety — that  is,  separate 
generators  and  motors — while  on  only  l(i  was  the  single-unit  form 
adopted.  In  two  cases  the  makers  were  apparently  undecided,  as 
on  one  model  of  car  the  one  variety  was  adopted,  while  on  a  larger 
car  the  other  form  was  installed. 

Manganese  Dioxide. — ^Practically  iiicxh!Ui.stible  deposits 

of  manganese  dioxide,  which  is  extremely  valuable  as  an  iron- 
toughening  material  and  in  great  demand  for  war  munition  pur- 
poses, have  been  found  in  the  Cypress  Hill,  in  South-East  Alberta. 
Canada.  Eight  hundred  thousand  tons,  worth  approximately 
£11,000.000,  have  been  blocked  out  by  ordinary  post -hole  augers  in 
the  last  few  months. — Scie/icc. 

Educational. — In  a-  Report  on    the  Education  (No.  2) 

Bill,  the  British  Science  Guild  expresses  its  cordial  approval  of  the 
provision  made  in  the  Bill  for  the  general  development  and 
organisation  of  all  forms  of  eduction  other  than  elementary  ; 
practical  instruction  for  all  elementary  school  children,  provided 
that  such  teaching  does  not  involve  direct  instruction  for  a  trade  : 
continuation  schools,  and  compulsory  attendance  thereat  for  320 
hours  per  annum  :  the  co-operation  of  Local  Education  Autho- 
rities by  means  of  the  formation  of  federations  ;  abolition  of 
exemption  from  attendance  at  school  between  the  ages  of  five  and 
fourteen  ;  further  restrictions  as  to  the  employment  of  children, 
and  other  features  of  the  Bill.  The  Guild  recommends  that  pro- 
vision be  made  in  the  Bill  for  the  inspection  of  all  schools  not 
now  liable  to  inspection,  and  the  adequate  registration  of  all  schools 
and  other  educational  institutions. 

Institution   and   Lecture   Notes. — Physical   Society  of 

London. — At  the  meeting  held  on  January  2.">th.  the  presi- 
dential address  was  delivered  by  Prof.  C.  V.  Boys.  F.R.S. 
Referring  to  the  Daylight  Saving  Act,  he  said  that  scientifi- 
cally the  thing  was  a  sham,  and  as  such  was  naturally  dis- 
tasteful to  them  ;  but  the  community  at  large  was  not  scientific. 
and  had  a  very  vague  notion  of  the  meaning  of  time.  In  the  stress 
of  war  the  public  had  realised  the  desirability  of  starting  the  day 
earlier  to  save,  not  daylight,  but  paVaffin  and  gas,  and  the  simple 
operation  of  putting  all  the  clocks  wjong,  though  hateful  in 
principle,  did  not  disturb  the  public  at  all.  With  reference  to  the 
question  of  the  metric  system,  this  was  important  in  relation  to 
education.  He  believed  the  reason  why  English  schools  were  so 
liackward  in  mathematics  was  that  so  much  of  the  available  time 
had  to  be  devoted  to  memorising  tables  of  weights  and  measures 
and  similar  medieval  relics. 

Another  matter  of  public  importance  was  the  recognition  of 
science  as  an  element  of  general  education.  It  was  sometimes 
urged  that  our  otBcials  need  not  be  scientific,  becau.se  they  could 
get  all  the  scientific  advice  they  wanted.  But  they  might  not 
know  when  they  required  it,  or  appreciate  the  force  of  it  when 
they  got  it.  He  might  instance  in  this  connection  the  wasteful 
method  of  street  dai-keniug  which  still  prevaile<l  after  three  years. 
The  annual  trouble  with  frozen  water  pipes  was  another  example 
of  the  general  ignorance  of  scientific  principles.  Burst  pipes  were 
unknown  in  really  cold  countries,  where  the  elements  of  common 
sense  were  allowed  to  prevail. 

All  his  own  contributions  to  physical  science  had  Ijeen  experi- 
mental, and  some  words  on  the  art  of  experiment  might  not  be  out 
of  place.  In  order  to  succeed  as  an  experimentalist  it  was  neces- 
■  ary  to  find  by  personal  experience  how  as  many  materials  as 
p  ossible  behaved  under  as  many  conditions  as  possible,  and  this 
could  only  be  done  by  one  who  w  mid  practise  every  art  and  use 
every  tool  and  instrument  that  he  could.  While  endeavouring  at 
first  to  imitate  the  practices  of  the  professional  mechanic  and 
acquire  as  much  of  his  skill  as  possible,  the  experimentalist  must 
not  be  bound  by  tradition  and  custom  in  his  methods.  It  was  the 
slavery  to  tradition  and  practice  that  made  the  assistance  of  the 
professional  so  tire.=;ome  to  the  experimentalist.  In  this  connec- 
tion a  saying  of  Fresnel  had  greatly  impressed  him — "  If  you 
cannot  saw  with  a  file  and  file  with  a  saw  you  will  be  no  use  as  an 
experimentalist,"  or  words  to  that  effect.  He  had  made  it  his 
business  to  use  every  tool  and  to  handle  every  material  that  he 
could. 

At  the  annual  general  meeting,  held  on  February  .Sth,  the 
officers  and   Council  for  the  ensuing  session,  as  proposed  on  the 

balloting    list,    were    unanimously   elected.       These    included  : 

President,  Prof.  C.  H,  Lees,  D.Sc,  F.R.S.  ;  vice-presidents.  Prof. 
.1.  W.  Xicholson,  Prof.  0.  W.  Richardson,  Dr.  S.  W.  J.  Smith, 
Dr.  W.  E.  Sumpner  :  secretaries.  Dr.  W.  Eccles,  City  and  Guilds 
Technical  College,  Leonard  Street,  E.C.  2  ;  Dr.  R.  S.  Willows ; 
foreign  secretarv.  Sir  R.  T.  Glazebrook,  C.B.  ;  treasurer,  W.  R 
Cooper,  M.A..  B.Sc. 

The  President  announced  that  Dr.  R.  S.  Willows  was  resigning 
his  secretaryship,  on  leaving  London,  and  the  Council  had  ap- 
pointed Dr.  H.  Stanley  Allen  in  his  place. 

A  paper  on  "  A  Recording  Thermometer "  was  read  by  Prof 
C.  V.  Boys. 

Diesel    Engine    Users'    Association The   first    meeting    of 

the  Association  since  the  election  of  its  new  President,  Mr, 
Xapier  Prentice,  was  held  on  January  Slst.  Further  additions  to 
the  list  of  members  and  "  subscribers  "  were  announced.  The  Hon. 
Secretary  reported  recent  communications  with  the  Controller  of 
Munitions  Mineral  Oil  Production  in  connection  with  the  subject 


of  fuel  oil  supplies  and  the  use  nf  tar  oil  as  fuel  in  Diesel  engines. 
He  further  reported  the  appointment  by  the  Controller  of  a  Com- 
mittee to  assist  him  in  these  matters,  especially  in  connection  with 
applications  for  licences  to  use  tar  oil,  and  methods  to  adapt  Diesel 
engines  for  the  use  of  tar  oil.  This  Committee  is  to  be  styled  the 
Heavy  Oil  Engine  Fuel  Committee.  It  is  composed  of  the  nine 
members  of  the  General  Committee  of  the  Diesel  Engine  Users' 
Association,  to  which  have  been  added  two  further  members  nomi- 
nated by  the  Institution  of  Electrical  Engineers.  The  hon. 
secretary  of  the  new  Committee  is  Mr.  Percy  Still,  M.I.E.E.,  and 
the  offices  are  at  ISi,  Cadogan  (iardens,  S.W.  H.  Mr.  John  Milton 
read  .some  notes  giving  the  results  of  his  experience  in  the  use?  of 
tar  oil  as  fuel  in  Willans-Diesel  engines  without  pilot  ignition 
apparatus. 

Society  of  Engineers — In  his  presidential  address  to  the  Society 
on  Monday  hist.  Mr.  W.  B.  Esson  referred  to  the  fact  that  Ho 
years  ago  shipbuildi^ig  and  engine  building  were  great  in- 
dustries on  the  Thames.  Ships  of  war.  the  finest  ocean-going 
steamers,  and  the  fasiest  sailing  vessels  were  built  on  the  Thames. 
Xot  a  keel  was  laid  on  the  Thames  now.  There  was  much  business 
done  in  ship  repairing,  but  shipbuilding  had  departed  from  the 
Thames,  and  with  the  launch  of  the  super-Dreadnought  Tlmnd!  rer 
in  1911  the  long  history  of  shipbuilding  on  the  Thames  was  closed. 
With  the  gradual  disappearance  of  the  wooden  sailing  ship  and 
the  development  of  the  steel  steamship,  the  shipbuilding  yards  in 
the  South  Ykere  no  longer  able  to  compete  with  those  in  the  Xorth, 
which  were  close  to  both  iron  and  coal. 
,  Institution  of  Electrical  Engineers.— Among  those  present  at  the 
monthly  meeting  of  the  Scottish  Local  Section,  when  Prof. 
Magnus  ItlacLean  gave  his  Kelvin  lecture,  were  Mr.  Wordingham.  the 
President.  Mr.  Rowell.  the  secretary,  and  Colonel  Malcolm,  of  Poltal- 
loch.  whom  the  chairman  CMr.  Arch.  Page)  descri1)ed  as  the  only  sur- 
viving original  memberofthe  Institution.  Colonel  Malcolm  explained 
that  a  brother  officer  of  his.  Colonel  Webber,  w:vs  m  charge  of  some 
telegr.aph  sappers  in  London,  and  made  the  acquaintance  of  Sir 
William  Siemens  :  they  discussed  the  advisability  of  forming  some 
organisation,  and  he  was  invited  by  Colonel  Webber  to  join  it. 
The  three  began  the  work  in  a  modest  way.  and  were  soon  joined 
by  others.  He  had  not  much  directly  to  do  with  the  founding  of 
the  Institution,  being  then  at  Chathair  on  military  telegraph  and 
military  submarine  work,  but  there  was  one  thing  which  he  did 
for  them.  There  was  a  movement  to  get  money,  and  it  was  pro- 
posed to  turn  this  necessity  into  an  opportunity  for  admitting 
female  telegraph  oper.ators  as  members  of  the  Institution.  He 
strenuously  opposed  that,  and  saved  the  societj-,  whicli  was  now- 
one  of  the  most  imp -rtant  technical  institutions  in  the  world. 

Mr.  Wordingham  said  it  was  essential  to  progress  that  they 
should  have  co-operation  among  the  various  electrical  bodies  and 
institutions,  and  he  knew  of  nothing  which  would  tend  to  the 
promotion  of  such  joint  action  so  much  as  the  establishment  of  an 
engineers'  club.  The  Manchester  club  had  exercised  a  great 
intluence  already,  and  he  looked  forward  to  the  establishment  in  all 
important  centres  of  similar  clubs,  by  themselves  or  in  conjunction 
with  other  industries.  In  many  centres  the  necessity  lor  such 
clubs  was  acutely  felt.  Speaking  of  the  activities  of  the  Institu- 
tion. Mr.  Wordingham  acknowledged  the  valuable  assistance  lent 
by  the  Scottish  members  in  the  production  of  a  series  of  rules  for 
the  Institution  governing  the  equipment  of  ships,  a  proposition 
which  was  now  nearing  completion.  He  hoped  that  before  the 
rules  were  published  they  would  be  brought  in  draft  form  before 
the  Local  Sections  for  discussion.  Impoitant  research  work  was 
being  carried  out.  and  they  had  a  number  of  active  committees  and 
sub-committees  working-  in  the  closest  possible  touch  with  the 
B,E.  A.M.  A. .while  they  were  also  taking  part  in  the  work  of  amending 
the  Patent  Law.  They  were  also  engaged  in  the  movement  for  the 
establishment  of  an  electrical  clearing  house  for  British  manu- 
factures, and  had  arranged  for  a  joint  meeting  with  doctors  in 
connection  with  the  application  of  electricity  to  medical  treatment 
and  healing. 

Mr.  C.  P.  Sparks  has  been  appointed  by  the  Council  to  be  a 
member  of  the  Committee  of  Management  of  the  Benevolent 
Fund,  in  place  of  the  late  Mr.  W.  Duddell.  and  Mr.  C.  H.  Word- 
ingham. President,  has  been  appointed  representative  of  the 
Institution  on  the  Governing  Body  of  the  Impeiial  College  of 
Science  and  Technology,  for  the  same  reason. 

The  Committee  of  the  Privy  Council  for  Scientific  and  Industrial 
Research  has  made  a  supplementary  grant  of  .*;87  10s.  to  the  Insti- 
tution for  the  Research  on  the  Heating  of  Buried  Cables. 

With  regard  to  the  special  general  meeting  held  on  Xovember 
29th,  1917,  to  consider  the  question  of  the  expulsion  of  a  member, 
w:hen  the  matter  was  referred  back,  the  Council  finds  that,  under 
the  Articles  of  Association,  it  is  unable  to  take  action  upon  the 
reference. 

A  private  and  informal  meeting  of  members  of  the  Institution 
will  be  held  at  the  Institution  of  Civil  Engineers.  Westminster,  on 
Thursday.  February  28th,  at  2.30  p.m.,  for  the  purpose  of  discussing 
the  provisions  of  the  Patents  and  Designs  Bill. 

Junior  Institution  of  Engineers A  meeting  was  held  recently 

at  X"ewcastle  with  a  view  to  the  formation  of  a  Local  Section  of 
the  Institution,  and  a  resolution  to  that  effect. was  carried.  Mr.  N. 
Thornton.  13.  Xun's  Moor  Road.  Fenham,  Xewcastle-on-Tyne,  is 
the  local  hon,  secretary. 

Wages  Award. — Among  recent  decisions  given  by  the 
Committee  on  Production  and  the  Special  Arbitration  Tribunal  is 
the  following  :— British  Insulated  and  Helsby  Cables.  Ltd. — Men 
of  21  and  over,  and  paid  as  plain  time  workers,  bonus  of  I2i  per 
cent.  ;  pieceworkers  and  others  on  systems  of  payment  by  result*, 
7J  percent. 
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Water  Power  in  the  U.S.A. — Recent  important  develop- 
ments in  Washington  indicate  that  the  Ailministration  proposes  to 
accomiilish  something  definite  in  the  development  of  the  water 
power  of  the  country.  For  several  years  past  there  have  been 
independent  prog-rammes  in  the  House  and  Senate  coverinfr  the 
development  of  water  power  on  the  public  domain  and  on  navijrable 
streams,  but  due  to  a  lack  of  co-ordination  of  the  several  Govern- 
mental departments  involved,  nothinjj  of  consequence  has  resulted. 
Senate  and  House  apparently  have  taken  irreconcilable  positions 
in  the  past.  Both  have  passed  measures,  but  neither  has  been 
able  to  ajrree  with  the  other, 

Hitherto  the  attempt  has  been  made  to  pass  separate  measures 
pertaininpr  to  water  jiower  on  navifjable  streams  and  on  the  public 
domain,  but  the  present  effort  is  directed  towards  a  co-ordination 
of  the  interests  of  the  three  departments  concerned. 

The  new  Administration  Bill  provides  for  a  Federal  Power  Com- 
mission, to  be  composed  of  three  Cabinet  officers — Secretary  of  the 
Interior.  Secretary  of  Agriculture,  and  Secretary  of  War.  It  pro- 
vides for  an  executive  officer  of  the  Commission,  who  shall  be 
appointed  b.v  the  President  for  a  term  of  five  years.  It  provides 
for  the  payment  of  rentals  of  not  less  than  10  cents  per  H.P. 
per  annum,  a  feature  to  which  there  has  never  been  objection  of 
consequence  by  any  interest.  The  Commission  is  empowered  to 
Sfrant  licences  to  develop  water  power  on  public  lauds  and 
navig-able  streams  for  a  term  of  ."lO  years.  At  the  end  of  the 
licence  period  the  licensee  upon  application  for  a  new  licence  shall 
remain  in  undisturbed  possession  until  the  proposed  Commission 
shall  have  done  one  of  three  thing:s  :  Fii-st,  issue  a  new  licence 
under  laws  at  that  time  applicable  :  second,  give  a  licence  to  a  new 
licensee,  who  shall  pay  for  the  oriffinal  fair  value  of  the  property  ; 
or,  third,  take  the  property  over  upon  paying  for  its  fair  value. 
Fair  value  is  defined  to  include  actual  cost  of  property  taken  plus 
severance  damag'es  for  all  property  not  taken  over  and  damagred  by 
reason  of  severance.  Fair  value  does  not  include  any  allowance 
for  enhancement  of  values  on  land  or  water  rig'hts  <rranted  by 
the  United  States,  orfroodwill,  proing  value,  or  prospective  revenues. 
The  Bill  provides  for  alteration,  amendment,  or  repeal  by  Congress, 
which  expressly  reserves  such  rights,  but  in  case  of  alteration, 
amendment,  or  repeal  such  shall  not  extend  to  the  licensees  who 
have  exercised  rights  or  spent  money  under  the  BfU. — Met.  nml 
Chem.  £nqineeriiiq. 

Russian  Water-Power  Legislation. — A  Petrograd  journal 

says :  The  Ministry  of  Ways  of  Communication  estimates  the 
reserves  of  water  power  in  Russia  at  12,000,000  H.P.  Various 
inquiries  have  increased  this  estimate  to  20,000,000  H.P.  Until 
recently  in  Russia  only  1,000,000  H.P.  were  used,  while  for  turbine 
installations  less  than  a  quarter  of  the  total  quantity  of  the  local 
available  water  power  was  used.  One  of  the  chief  reasons  of  the 
limited  use  of  the  w-ater-power  wealth  of  Russia  is  the  lack  of 
special  legislation  on  the  subject  on  the  basis  of  which  develop- 
ment might  proceed.  Besides  this,  the  business  of  using  the  water 
power  of  the  country  has  generally  remained,  says  an  official  report, 
without  a  definite  control.  It  has  not  been  allotted  to  any  one 
Ministry  ;  hitherto  the  Imperial  Duma  his  not  paid  attention  to 
it.  and  no  deijartment  hastened  to  appropriate  it.  In  considering 
the  estimates  of  the  Department  of  Government  Landed  Property  for 
the  year  19 IS.  the  Imperial  Duma  showed  the  necessity  of  the  earliest 
possible  prejiaration  of  a  project  of  law  stating  the  legal  regula- 
tions for  granting  water  power  to  industries.  The  previous  Chief 
Government  of  Land  and  Agriculture  then  began  the  preparation 
of  a  plan  with  the  intention  of  keeping  the  business  in  that 
department.  But  the  Minister  of  Ways  of  Communication,  in  his 
turn,  submitted  "a  detailed  frq/et  i/e  lai  to  the  Council  of  Ministers 
subjecting  the  business  of  the  use  of  the  water  power  to  this 
Ministry.  The  leading  principle  of  the  Government  regulation 
showed,  however,  according  to  the  general  and  governing  accept- 
ance of  this  law,  that  only  those  watercourses  were  to  be  subjected 
to  the  Government  control  which,  by  special  Government  decrees, 
W3ra  proclaimed  as.  of  Government  and  of  communal  importance. 
The  Ministry  of  Land,  on  the  contrary,  considered  it  necessary 
to  extend  the  operations  of  the  law  to  all  watercourses  of 
over  300  HP.  Subsequently  the  Ministry  of  Trade  became 
interested  in  the  problem  ot  white  coal  in  connection  with  the 
bearing  of  the  acute  fuel  crisis  upon  industry.  It  was  considered 
that  in  view  of  the  importance  which  hydro-electric  installa- 
tions acquired  for  industry,  the  Ministry  of  Trade  should 
assume  the  role  of  proprietor  in  the  business.  One  cannot  estimate 
how  much  time  might  have  been  spent  in  the  struggles  of  the 
different  departments  on  the  various  projects,  if  the  revolution  had 
not  cut  this  Gordian  knot  along  with  others.  The  general  moral 
upheaval  and  the  general  accession  of  fresh  social  strength  played 
a  useful  part  here,  for  by  agreement  of  the  three  interested 
Ministries  a  provisional  law  on  the  use  of  water  power  was  prepared 
and  carried  through  the  Provisional  Government  in  the  course  of 
two  or  three  weeks.  Such  a  rapid  decision  on  the  question  w.as 
due  to  two  circumstances.  The  whole  matter  was  handed  over  to 
the  newly-formed  estra-depai-tmental  Committee  for  the  Use  of 
Water  Power,  and  in  place  of  the  exhaustive  and  cumbrous  projects 
of  the  Ministries  of  Ways  of  Communication  and  Land,  it  was 
decided  to  limit  them  to  basic  principles  on  condition  that  the 
further  regulation  of  the  question  should  be  carried  through  by  the 
Committee  itself.  The  importance  of  the  law  lies  in  the  recogni- 
tion of  the  Government's  right  to  dispose  of  all  the  water  power 
units  of  the  country,  in  so  far  as  such  may  be  exploited  by  means 
of  hydro-mechanical  installations.  (.Paragraph  1  says  : — "  Only 
on  the  basis  of  concessions  and  permits  granted  by  the  Govern- 
ment.") The  law  does  not  limit  the  extent  of  such  installa- 
tions ;  and  for  their  construction  it  is  necessary  to  obtain  n 
concession  from  the  Government.     Such  a  limitation  is  one  of  the 


delicate  points  of  the  whole  prolilem  of  white  coal  use  ;  as  it  is 
difficult,  or  even  generally  impossible,  to  find  a  criterion  that  would 
hp  sufficiently  elastic  whilst  adequately  dealing  with  the  problem  of 
ilefinition.  The  law,  therefore,  charges  the  Committee  with  the 
limitation  of  the  various  installations  and  the  fixing  of  the  most 
accurate  possible  conditions  for  their  existence,  and  requires  it  to 
jn-epare  and  submit  suitable  regulations  for  the  approval  of  the 
Provisional  Government.  Until  the  confirmation  of  these  rules 
the  basic  principle  of  each  concession  is  subject  to  legal 
review.  The  alienation  of  river-course  lands  and  their  modi- 
fication for  the  construction  of  installations  and  of  lines  for  the 
transmission  of  electrical  power  is  more  fully  regulated  by  the 
law.  The  law  allows  compulsory  alienation  for  all  installa- 
tions of  not  less  than  300  H.P.,  as  well  as  for  installations  of  less 
power  which  by  special  order  of  the  Committee  are  recognised  as 
of  Government  or  communal  importance.  On  the  very  difficult 
(|uestion  of  compensation  for  compulsory  alienation  of  lands  or 
properties,  the  law,  however,  lays  down  complete  regulations. 
Another  novelty  is  found  in  the  categorical  refusal  to  the  riparian 
pi'oprietors  of  compensation  for  such  profits  from  the  alienated 
watercourses-as  are  not  being  used  by  them  at  the  moment  of 
alienation.  In  other  words,  the  value  of  the  water  power,  as  such, 
will  be  compensated  for  to  the  owner  of  the  water  wheel  or 
turbine,  but  not  to  the  riparian  owner  who  has  not  yet  used  his 
watercourse,  although  it  may  have  been  specially  acquired  by  him 
for  tlve  use  of  the  water  power.  The  last  paragraphs  of  the  law 
are  devoted  to  the  organisation  and  definition  of  the  function  of 
the  Committee  on  Water  Power. 

B.   of  T.   Tramways  Committee. — At  a  conference  of 

tramway  authorities  in  Newcastle-on-Tyne,  the  Board  of  Trade 
representatives  mentioned  that  the  tramway  resources  of  the 
country  were  for  the  pi-esent  national  purposes  to  be  regarded  as 
pooled,  and  available  for  all  the  undertakings  when  necessary. 

It  is  recommended  that  Mr.  Hume.  Mr.  A.  H,  Scott,  and  Mr. 
J.  H.  Bruce  shall  represent  the  L.C.C.  Tramways  at  the  confereuce 
of  undertakings  to  be  held  in  London  on  the  27th  inst.  in  con- 
nection with  the  appointment  of  local  Advisory  Committees  to 
assist  the  B,  of  T.  Tramways  Committee. 

Summer  Time. — This  year  "  .Summer  Time  "  is  to  begin  on 

Sund.ay.  March  2 1th,  and  continue  until  Sunday.  September  29th. 

A  Light  Detector  for  the  Blind.— M.  F.  Haraes,  writing 

in  L'liii/iixtrii'  Elfiiri//iii\  makes  the  following  suggestions  for  a 
light  detector  which  might  do  something  to  alleviate  the  terrible 
plight  of  the  many  hunckeds  totally  blinded  during  the  war.  The 
detector  itself  would  comprise  a  thermo-couple  (such  .as  is  used  in  one 
type  of  Fery  pyrometer)  placed  at  the  focus  of  a  lens  or  parabolic 
reflector.  Two  such  detectors  could  be  mounted  to  form  a  pair  of 
spectacles.  The  receiver  .would  be  a  special  type  of  telephone 
receiver,  consisting  of  a  coil  through  which  passes  current  from 
the  thermo-couples,  and  a  soft  iron  diaphragm  traversed  by  inter- 
mittent current  from  a  small  Ruhmkorff  coil.  When  light  falls 
upon  the  thermo-couples  in  the  eye-pieces,  the  l)obbin  in  the 
receiver  produces  a  magnetic  field,  and  interaction  between  the 
latter  and  the  intermittent  current  in  the  diaphragm  causes  the 
iron  plate  to  vibrate.  The  intensity  of  the  note  emitted  should 
make  it  easy  to  determine  the  direction  of  the  sun  or  of  a  lamp  or 
window,  and  to  "  see  "  whether  a  lamp  is  alight,  and  so  forth. 
Experience  in  the  manufacture  of  such  instruments  would  doubt- 
less lead  to  improvements,  and  it  is  quite  likely  that  they  would 
prove  more  useful  to  a  blind  person  than  can  be  conceived  by  any- 
one who  has  not  been  deprived  of  his  sight.  The  receiver  could 
be  held  to  one  ear  by  the  spectacle  frame,  and  the  Ruhmkorff  coil 
and  dry  cell  or  accumulator  could  be  carried  at  the  waist  or  in  the 
pocket.  It  would  be  an  act  of  mercy  to  investigate  and  develop 
to  the  utmost  the  practical  possibilities  of  this  suggestion.  We  may 
point  out  that  it  is  not  at  all  necessary  that  the  detector  should  be 
carried  on  the  face. 

Calorised  Iron  for  Thermo-couples. — O.    L.   Kowalke, 

in  the  Frureeilini/x  of  the  American  Electrochemical  Societ.v, 
states  that  there  are  available  several  thermo-couples  with  iron  a< 
one  of  the  elements  which  have  high  electromotive  forces  and  are 
fairly  constantj  but  have  the  disadvantage  that  the  iron  element 
oxidises  rapidly  above  .500°  C.  If  iron  could  be  protected  from 
oxidation  by  some  sort  of  coating  which  would  not  greatly  change 
the  electromotive  force,  its  usefulness  as  an  element  for  thermo- 
couples would  be  greatly  extended.  It  has  been  shown  by  W.  E. 
Rudder  that  "calorising  "  iron,  which  consists  in  producing  a  rich 
aluminium  alloy  upon  the  surface  of  the  metal,  practically  pre- 
vents oxidisation  below  1,000^  C.  The  author  has  compared  the 
thermo-E.M.P.'sof  couples  of  calorised  iron-opnstantan  with  that  of 
uncalorised  iron-coustantan.  and  finds  that  they  are  identical  up  to 
1,000°  C.  ;  he  concludes  that  a  heavy  wire,  lightly  calorised,  gives 
as  constant  results  as  uncalorised  iron  and  has  a  much  longer  life. 
— Joiinuil  of  the  Franklin  Institute. 

A  Large  American  Electric  Steel  Furnace. — The  largest 

electric  furnace  in  the  United  States  is  at  work  in  the  steel  depart- 
ment of  the  Carnegie  Steel  Co..  at  Duquesne.  It  is  of  the  Heroult 
type,  and  has  a  capacity  of  20  tons,  but  has  made  as  much  as  25  to 
30  tons.  It  began  work  in  November.  l!il(),  and  requires  175  KW.- 
hours  per  ton  of  steel,  operating  basic  on  hot  metal.  There  are 
three  electrodes  of  12-in.  graphite,  and  the  electrode  consumption 
is  now  from  3  to  +  lb.  per  ton  of  steel.  The  current  is  three-phase, 
received  at  6.(i00  volts,  and  is  transformed  to  100  volts  at  the 
furnace.  Six  heats  are  made  per  day  of  24  hours,  and  each  heat 
averages  about  2-5  hours.  ■  The  steel  produced  by  the  furnace  is 
used  principally  for  small  gun  forgings.  ball  races,  and  steel  balls. 
—  Iron  iind  Coal  Tru(le!<  lleripw 
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Useless  Railway  Work.— According  to  the  New  York 
correspondent  of  the  Timi's.  a  statement  made  l.iy  Mr.  Henry  Ford 
occupies  the  foreground  of  the  discussion  of  the  railway  problem. 
He  makes  the  following  criticism  of  the  railway  service  :— The  freight 
car  weighs  as  much  as  the  load  it  generally  carries.  It  travels  two- 
thirds  full  and  comes  back  empty.  Passenger  trains  weigh  50  to 
l.JO  times  as  much  as  the  passengers  in  them.  A  Pullman  car 
weighing  oil  to  4(.i  tons  averages  less  than  a  ton  of  passenger  load. 
Four-fifths  of  the  work  of  a  railway  tb-day  is  hauling  the  dead- 
weight of  its  own  wastetully  heavy  engines  and  coaches.  This  is 
why  railway  presidents  have  such  a  hard  time  to  figure  out  freight 
-•ind  pa-senger  rates  high  enough  on  2U  per  cent,  of  the  live  luad 
111  cover  the  cost  of  hauling  this  enormous  SO  per  cent,  of  dead- 
weight around.  Nature  has  distributed  alloy  materials  which, 
with  heat  treatment,  make  steel  of  75  or  100  tons  tensile  strength 
instead  of  25  tons.  And  then  the  weight  can  be  cut  down  pro- 
portionately. Alloy  steels  of  high  tensile  strength  cut  down  the 
weight  of  truck  and  automobile. 

This  criticism  applies  also  to  electrical  vehicles  of  all  kinds,  and 
calls  attention  to  a  matter  of  great  importance. 

Time  Signals  between  the  Eiffel  Tower  and  Switzer- 
land.— On  the  outbreak  of  war  the  Swiss  Federal  Government 
seized  the  apparatus  at  all  wireless  stations,  so  that  these 
stations  could  no  longer  receive  the  daily  time  signals  from 
the  Eiffel  Tower.  At  the  urgent  request  of  several  establishments 
wliich  have  no  longer  the  means  at  their  disposal  for  checking  the 
time,  the  Swiss  Telegraph  and  Telephone  Administration  decided 
to  arrange  for  the  re-transniission,  by  telephone,  of  the  radio- 
telegraphic  signals  given  by  the  Paris  Observatory.  Since  August, 
1 II Ki,  Swiss  telephone  subscribers  have  thus  been  able  to  receive. 
by  telephone,  each  day  between  10. 5U  and  11  a.m..  the  Eiffel  Tower 
signals  transmitted  to  Berne  and  repeated  simultaneously,  A 
recent  communication  by  Monsieur  Paul  Ditisheim  to  the  Swiss 
Geophysical  Society  states  that  this  service  has  worked  perfectly, 
and  that  the  signals  transmitted  vary  not  more  than  +  O0S7 
second  from  the  time  as  transmitted  from  Paris. 

Electric  Precipitation  of  Solids. — ^ince  hot  smelter  sumke 

rises  higher  and  diil'uses  -o  nuicli  more  readily  than  colder  smoke,  the 
Cottrell  process  is  supplanting  the  liagliouse  for  clarifying  the 
gases  from  solids.  Baghouse  operation  depends  upon  relatively  low 
temperatures,  200°  F.,  or  thereabouts.  Hence  in  general  a  great 
deal  of  heat  must  be  taken  out  of  the  roaster  gases  if  they 
are  to  be  sent  more  or  less  directly  through  the  bag-house, 
and  loss  of  heat  means  that  the  height  to  which  such  cooled 
gases  will  rise  will  be  proportionate  to  the  amount  of  heat  remain- 
ing in  them.  The  Cottrell  process  of  clearance  permits  much 
higher  gas  temperatures,  thus  supplanting  the  baghouse. — Met.  ciitd 
( '/iciii.  h'/ii/hwrriiHi. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  tvilh  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 

.  tt(so  electric  tramway  and  railway  otficials,  to  Iteep  readers  of  the 
Electrical  Review  nested  as  to  their  movements. 


Central  Station  and  Tramway  Ofiicials. — Mr.  V.  Bkad- 
SH.\w,  of  Wigiin.  has  been  appoiuled  to  the  position  of  chief 
as.si.staiit  olectucd  engineer  to  a  luitionu]  lilhng  factory. 

Mr.  L.  \Vuor).\i.\-\',  electrical  engineer  to  the  Dover  Cor- 
poration, and  ilr.  E.  C.MiDEN,  manager  of  the  tramways,  have 
resigned  then'  apixiintments. 

The  Buxtein  T.U.  has  increased  the  salary  of  the  acting  elec- 
trical engineer  to  £'21o  a  year,  rent  and  rates.  . 

Conipany-Sergeant-Major  H.  P.  B.WiNH.am,  formerly  superin- 
tcndi'iit  lit  the  Carlisle  municipal  electricity  works,  who  joined 
thi"  KnMil  Sniiiiiarine  Mining  Corp.s  in  March,  1915,  has  been 
gi'imti'l  ;i  rKiiiiiiission. 

Tlu:  KiiNci.sham  T.C.  has  increased  the  salary  (jf  the  elec- 
trical engineer,  Mr.  G.  Sommkiuillk,  from  £'2tX)  to  M'25(l  a 
year  iis  from  October  la.st,  making  his  total  emoluments  ±"ASO. 

Londonderry  Electricity  Coumiittee  has  increa.sed  the  salai'y 
iiC  Mr.  R.  y.  Macrohy,  electrical  engineer,  by  i;2U0  per 
annu(ii.  making  it  i;600,  on  account  of  increased  work  and 
responsibility. 

Mr:  ,1.  A.  lloKERTSON,  borough  electrical  engineer  of  .Sal- 
ford,  has  leceived  information  that  hi.s  .son,  Second-Ijieutenant 
C.  .\.  Robertson,  who  was  reported  missing  on  November 
■M\th.  last,  is  a  prisoner  of  war  in  Germany,  and  .slightly 
wounded. 

The  Salforrl  Corporation  has  decided  to  increase  the  salary 
111  .Mr.  .J.  A.  Robertson,  borough  electrical  engineer,  by  three 
iniiuial  advances  of  i'lOO.  ±'1(K),  and  £oO  resiJectively  to  a. 
maximum  of  £1,2-50,  the  first  advance  to  commence  as  from 
.\pnl  1st,  1917.  The  Gorpor;-tion  has  also  adopt<Hl  a  scale  of 
sidaries  under  which  the  maximum  salaries  of  the  .staff  will 
be  increased  as  follows  :— Deputy  engineer,  from  £:U0  to  a 
mnxiunun  of  £500  i>er  annum;  mains  engineer,  from  £300 
to  W7.5:  station  .sirjiorintcndent,  £i50  to  .f.375;  charge  engi- 
neers. £200  to  £250. 

(ieneral.— Mr.  .J.   H.  Sandikord   has   resigned   his  position 

111    the    switchgear    department    of    Me.ssrs.    Perranti,    Ltd., 
Hollinwood.  in  order  to  take  up  an  appointment  with  Messrs. 


Ferguson,  Pailin  &  Co.,  Ltd.,  as  their  engineer  and  repre- 
sentative for  the  London  district.  A  presentation  of  an 
electro-plated  tea  set  was  made  by  Mr.  J.  Denham,  the 
manager  of  the  department,  on  behalf  of  the  stafE. 

Dr.  H.  E.  J.  G.  DU  BoiC  of  the  Berlin  University,  has 
lately  received  an  appointment  from  the  Dutch  Government 
as  Principal  of  a  new  Electricity  and  Magnetism  Department 
at  the  University  of  Utrecht. 

Roll  of  Honour. — Private  S.  Hay,  of  the  Essex  Regiment 
(Teiritorials),  was  killed  in  action  in  Palestine.  He  was  for- 
merly employed  at  the  Bognor  electricity  works. 

S.  Stocks,  B.R.A..  of  PLM.  Navy,  who  is  reported  missing. 
iiged  '.il,  was  employed  at  Accrington  Corporation  electricity 
works. 

Private  .'V.  Wkaver.  Che.shire  Regiment,  killed  in  action, 
aged  26,  was  employed  by  B.I.  &  Ilvlsbv  Cal)les,  Ltd., 
Helsby. 

.\.B.  Wn.nAM  Agnew,  who  was  in  the  employ  of  the 
British  \Ve.stinghouse  Co.,  Ltd.,  Ti-afford  Park,  and  previously 
an  electrician  in  the  service  of  the  ^^^lite  Star  Line,  is  oiB- 
cially  reported  drowned  at  sea  on  January  31st.  He  was  27 
years  of  age. 

Sapper  T.  Maddsley,  R.E.,  who  was  prior  to  the  war  elec- 
trician to  Major  Fermgr-Hcsketh,  of  Rufford  Hall,  is  re- 
ixirted  killed. 

Lance-Corporal  H.  Booker,  Royal  Fusiliers,  who  has  fallen 
in  action,  enlisted  from  the  works  of  the  Telegraph  Construc- 
tion  &   Maintenance  Co.,   East  Greenwich. 

Mr.  P.  .1.  Salter,  who  has  died  after  being  invalided  from 
the  A.S.C.,  was  prior  to  the  war  engaged  at  the  L.C.C.  gene- 
rating station  at  East  Greenwich. 

Private  C.  Broadbent.  who  had  died  of  wounds,  was  an 
electrical  engineer,  and  belonged  to  Douglas  (Isle  of  Man). 

Wireless  Operator  E.  Hollamby  lost  his  life  by  the  sinking 
of  H.M.S.   Uaghn. 

Gunner  G.  Spooner,  R.F.A..  who  was  engaged  with  Messrs. 
BuUers,  Ltd.,  of  Hanley,  is  reix)rted  missing. 

Will. — The  late  Mr.  ,T.  C.  Merryweather  (Merrvweather 
and  Son.  Greenwich)  left  £133,97.5  gross  and  £131,980  net 
personalty. 


NEW     COMPANIES     REGISTERED. 


Tees    Power    Station    Co.,     Ltd.     (149,607).— Registered 

l-Vbruary  13lh.  Capital,  £700,000  in  £1  shares.  To  acquire  from  the  Ncw- 
c.nstle-upon-Tyne  Electric  Supply  Co.,  Ltd.,  a  piece  of  freefiold  land  at 
llillinftham,  Durh.Tin,  to  erect  thereon  a  generating  station  for  electrical 
energy,  to  elect  any  siiiiilar  stations  elsewhere,  to'  enter  into  an  agreement 
with  the  said  Newcastle  Co.,  or  any  of  its  associated  companies,  for  operating 
the  said  station  or  stations,  to  utilise  and  sell  gases,  waste  heat,  I  and  other 
products,-  to  supply  electrical  energj^,  to  construct,  lay  down,  establish,  and 
fix  cables,  wires,  lines,  accumulators,  motors,  lamps,  and  works,  to  carry  on 
Ihe  business  of  electricians,  mechanical  engineers,  &c.  The  subscribers  (each 
with  one  share)  are:— J.  S.  Watson,  Royal  Exchange  Buildings,  Newcastle- 
on-Tyne.  engineer;  H.  A.  Bowes,  Royal  Exchange  Buildings,  Newcastle-on- 
Ivne,  engineer;  R  Harrison,  Koval  E.«hange  Buildings,  Newcastle-on-Tyne. 
ilerk;  H.  E.'  Nelson,  1.  Maritime  Terrace,  Sunderland,  clerk;  T.  Chrisp,  8, 
Kensington  Gardens,  Monkseaton,  clerk;  G.  N.  Nicholson,,  Royal  Exchange 
Buildings,  Newcastle-on-Tync.  accountant;  E.  S.  Patterson,  11,  Sydenham 
Terrace,  Whitley  Bay,  cashier.  Minimum  cash  subscription,  seven  shares. 
The  first  directors  arc: — J.  H.  Armstrong  and  R.  P.  Sloan.  Qualification, 
£1U0.  .  Directors  must  be  British  subjects.  Remuneration  as  fixed  by  Ihe 
company.  The  articles  contain  various  clauses  prohibil^g  foreign  control. 
Registered    office  :    Royal    Exchange    Buildings,    Newcasllc-on-Tyne. 

White  Electrical  Instrument  Co.,  Ltd.  (149,605).— Pri- 
vate company.  Registered  l-'ebruary  13th.  Ca|iilal,  £10,000  in  £1  shares. 
To  take  over  the  busineiis  of  an  electrical  and  scientific  instrument  manufac- 
turer carried  on  by  Kate  1.  B.  White,  at  2-6,  Gloucester  Street,  Clerkenwell, 
as  Ihe  White  Electrical  Instrument  Co.  The  subscribers  (each  with  one 
share)  are  :— Mrs.  Kale  I.  B.  White,  Woolacombe.  Wood  Street,  High  Barnet; 
C.  E.  Cox,  108,  Wellington  Road,  Bush  Hill  Park,  N.,  manager;  T.  J. 
Nance,  ]0,  Petvvorth  Street,  Baltersea,  S.W.,  secret.Try ;  VV.  Maskell.  7,  John 
Street,  Bedford  Row,  W.C.,  solicitor.  The  first  directors  are  :— Mrs.  Kate 
I.  B.  White  and  C.  E.  Cox  (managing  director).  Qualification,  £100.  Regis- 
tered oflice :    2-4,    Gloucester    Street,    Clerkenwell,    E.G. 

E.  G.  S.  Co.,  Ltd.  ( 149, 613^.— Private  comp<-uiv.  Regis- 
tered EebruarylSth.  Capital.  £30,000  in  £1  shares  (10,000  6  per  cent.  cum. 
pref.).  Electricians,  electrical  and  mechanical  engineers,  manufacturers  of 
accessories  and  appliances  for  ships  and  vessels,  oil  merchants,  drysalters, 
ni.'inufaelurers  of  and  dealers  in  chemical  prep;ir.itions.  motor  vehicle  manu- 
fi;ctuieis  and  dealers,  &c.  The  subscribers  (each  with  one  shnre)  are  t— 
Major  J.  I.  Marr.  Russell  Hotel,  London;  W.  I!.  Marr,  Glcnvllle,  Rokrr. 
Sunderland,  electrical  engineer;  J.  Dodds,  Winifred  House,  Cleadon,  viA 
Sunderland,  electrical  stores  merchant.  The  first  directors  are: — Major  J.  L. 
.Marr,  W'.  B.  Marr,  J.  Dodds  (managing  director),  and  J.  Marr.  Qualification, 
£100.      Registered    oHice  :    Pudding   Ch.ive,    Newcaslle-on-lyne. 

Medical     Supply     Association,     Ltd.     (149,598).— Private 

company.  Registered  February  12th.  Capital,  £10,000  in  £1  shares.  Manu- 
fiielurers  of  and  dealers  in  surgical  instruments,  medical  appliances.  X-r.ty 
and  electromedical  apparatus,  orthopaidic,  anatomical  and  dental  appliances, 
boots,  slays,  artificial  eyes  and  limbs,  bandages,  crutches,  chairs,  stretchers, 
ambulances,  chemicals, '  drugs,  and  hospital  requisites,  &c.  The  subscribers 
(each  with  50  shares)  are:— Mrs.  S.  Grevillc,  21,  The  Avenue,  Kew  Gardens, 
S.W.;  Ernest  E.  T.  B.  Grevillc.  21.  The  Avenue,  Kew  Gardens,  S.W.,  M.V).. 
surgical  instrument  maker.  The  first  directors  arc  : — E.  T.  B.  Grevllle,  Mrs. 
S.  Greville  (permanent).  Captain  E.  R.  G.  Grevillc.  R.A.M.C,  and  Mrs.  E. 
Howes.     Registered   office:    167-185,   Gray's   Inn  Road,   W.C. 

Metallic    Electrical    Enf^ineerinfJ    Co..    Ltd.    (149,515).— 

Private  company.  Registered  February  2nd.  Capital.  £15.000  in  '£1  shares. 
To  take  over  the  business  of  tube  factors  and  electrical  engineers  carried  on 
by  the  Metallic  Seamless  Tube  Co..  Ltd.,  it  Corporation  Street,  Birmingham, 
and  elsewhere,  as  a  branch  of  their  general  business  of  tube  makers.  The 
subscribers  (each  with  one  share)  are :— G.  Y.  lliffe.  Hazclhurst.  Russell 
Road.  Moore  Green.  Birmingham,  manufacturer;  A.  E.  Beck,  High  House, 
King's  Norton.  Worcs..  engineer.  The  first  directors  .are  : — G.  Y.  IlifTc,  A. 
E.  Beak.  G.  O'Connor  Holloway.  F.  W.  Bnvliss.  and  W.  H.  Bowater  (all 
permanen't).  The  .Metallic  Seamless  Tube  Co..  Ltd.,  mav.  while  holding 
three-fourths  of  the  paid-up  capital,  appoint  directors.  Solicitor  :  T.  W. 
Horton,    i.    Bennetts    Hill.    Birmingham. 
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OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Harrow  Electric  Light  &  Power  Co..  Ltd. — Menioiandum 

of  satisfaction  in  full  on  June  Isl.  1917,  of  mortgage  dated  December  31st, 
laOU.    securing   £l,3Jj.    ha>    been   filed. 

A.   Vernon   Ward    (Manchester).   Ltd. — Memorandum  of 

siCi>laction  in  full  between  June  16th.  1917.  and  Januur.v  25th,  1318,  of  deben- 
tures dated   February  tilh,   1917,  securing   £500,  has  been   filed. 

Electrical  Contracts  &  Maintenance  Co.,  Ltd. — Memoran- 

,'iiu  of  satisfaction  in  full  on  December  19th.  1917,  cf  debentures  dated 
l'),,    nibi-r    5th.    191li.  securing    i'l.OUO,   has    been   filed. 

British  Electrolytic  Zinc  Co.  (Isherwood  Process).  Ltd.— 

Issue  on  September  17th.  1917,  of  f3,800  debentures,  part  of  a  series  of  which 
p.irlicul.u-s   have    already    been    filed. 

Costa  Rica  Electric  Light  &  Traction  Co.,  Ltd.  (.56,447). 

—Capital  £l,iO,OU(l  in  £1  shares  Return  dated  January  11th,  1918.  AM 
share's  issued :  £7  paid ;  £129,993  considered  as  paid.  iMortgages  and  charges  : 
i-286,U50. 


(138, 


City  of   Freetown    (Sierra    Leone)   Electricity    Co.,    Ltd. 

8,058).— Capital,  £15,000  in    £5  shares.      Return  dated    Deceinber   31st,    1917. 

Capital 


Ltd.      (71,141). 


£1.000  paid.      Mortg 

Consolidated     Signal     Co.,  .  , 

£4-'.i  1)00  in  220.000  prel.  and  205,000  orj.  shares  of  £3  each.  214.19o  pref. 
and  1,-)0  5«S  ord  taken  up  to  December  25th,  1917;  £52,839  paid  on  24,999 
pr(fl.  and  27,840  ord.;  £311,904  considered  is  paid  on  189,196  pref.  and 
122,708  ord.     Mortgages   and  charges  :    N'!. 

Bastian  Electric  Co.,  Ltd. — Issue  on  February  4th.  1918, 

nf    t200    debentures,   part   of  a    series  of    which    particulars    have   already    beei« 


CITY  NOTES. 


London 

Underground 

Electric 

Railways. 


London  Electric  Railway  Co. — The  aggre- 
gate gross  traffic  receipts  of  the  five  com- 
panies parties  to  the  Common  FuntI 
.Agreement  (City  ct  South  London,  Central 
London,  London  Electric,  Metropolitan 
District,  and  the  L.G.O.  Companies)  w(?re 
i'o  M3,'201.  The  aggregate  gross  receipts  of  the  five  companies 
from  all  sources  were  £U,6l31,8(>l  The  aggiegate  amount  re- 
tained by  the  five  companies  for  revenue  liabihties  was 
i;fj,141,52t>.  The  balance  cf  ±'5'20,337  was  credited  to  the 
Coinmon  Fund.  This  company  is  entitled  to  ^loti.lOl  (30  per 
cent.),  to  which  i.s  added  i£"24.474  brought  forward.  Dividend 
for  the  year  on  the  ordinary  shares,  li  per  cent. ;  i'4-j.0(l(l 
to  reserve;  carrj--forward,  f30,()56.  Capital  expenditure  dur- 
ing the  year,  £9,348. 

Mctroimlitan  District  Hailicaij  Co.— This  company  is  en- 
titled to  i(52,440  (12  per  cent.)  of  the  balance  of  dE320,3;^7, 
iintl  it'2(i,tWS  l>rought  forward  is  added.  Dividend  on  the 
iscctintl  preference  stuck,  3  per  cent.;  f 45.000  to  reserve; 
carrv-forwai-d,  £29,029.  Capital  exi>eudituie  during  the  year, 
i'2.820.  .  .  ,    , 

Central  London  Railu-an  Co.— This  company  is  entitled  to 
£1(14.(107  (20  per  cent.)  of  the  balance  mentioned,  and  £12,079 
hroimht  forward  is  added.  Dividends:  3i  i>er  cent,  on  the 
iiiilinary  and  4  per  cent,  on  the  prefened  ordinary  stock, 
lo.jving  £11,147  to  carry  forward.  Capital  expenditure  during 
the  vear,  £47.740.  The  construction  of  the  extension  railway 
betwee'i  Wood  Lane  and  Ealing  Broadway  cannot  be  further 
proceeded  with  at  pre.=ent  owing  to  the  war.  The  conveyance 
of  parcels  by  train  and  delivery  by  cycle  messenger  service 
fniii   the  stations  has  been   disctintinued  during  the  year. 

('(7)/  d  South  London  h'ailwaii  Co.— This  company  is  entitled 
ti  (i  per  cent,  of  the  Ci>mmon  Fund  (£31.220),  to  which  is 
lidded  £17,24.5  brought  forward.  Dividend  on  consolidated 
'  ordin.iry  stock,  IJ  per  cent,  for  the  year;  £2.5,000  to  reserve; 
£21  2fi(i' to  i-arry.  forward.  Capital  expenditure  during  the 
vear.  £11,142.      - 

The  net  profit  for  1917,  after  payment _o[ 
mortgage  and  other  interest,  was  £33.2-58, 
against  £20.112  for  191(>.  and  £21.200  for 
1915.  Adding  £3,,86(i  brought  forward. 
.£37.124  is  ,nvnilnl.l.>  .Afte'-  paying  fi  per 
leiit.  cm  the  preference  .shares,  5  per  cent,  on  the  ordinar>'.  as 
against  3  per  cent,  la.st  year,  and  putting  £I2.(HI0  to  general 
reserve,  £4.391  is  to  be  carried  forward.  The  company  con- 
tinues to  make  substantial  progress.  During  the  year  there 
have  again  been  material  increa.ses  in  the  cost  of  labour  and 
■supplies.  In  November  la.st  a  6.(X)0-KW.  turbo-alternator  was 
nut  on  load,  and  an  additional  machine  of  the  same  output 
h;;.'--  been  ordered,  and  is  now  being  ei'ected.  To  meet  the 
ciist  thereof,  and  nf  considerable  extensions  to  the  companv's 
pl:int  and  mains  in  the  southern  portion  of  the  iir(;a_of  supply, 
the  'Ministry  of  Munitions  have  agreed,  in  addition  to  the 
£60.(;i00  mentioned  in  the  last  annual  report,  to  lend  to  th(> 
company  fm'ther  amcHuits  not  exceeding  £122,(KiO  which  will 
he  secureif  on  the  plant  and  mains  so  erected.  The  demands 
fir  electrical  energy  have  been  heavy  during  the  year,  ami 
large  developments  in  various  parts  of  the  company's  area 
are  beintr  made  which  will  call  for' further  supply  from  the 
comnanv's  mains.  To  enable  these  developments  tn  be  dealt 
Tcith.  the  directors  liave  secured  a  .site  at  Ferrybridge,  near 
Knottint'ley.  on  which  fo  erect  a.  genei-ating  station  with 
laroe  unit'-  cif  nl-int.  Oi  the  £71,6i1  of  ti  ner  cent.  nmi.  pref. 
shares  .-"uthori.^ed  in  Sentember.  1916.  £18.7.50  is  still  avail- 
able. 98  members  of  the  staff  have  (oined  the  Forces,  and 
eiaht  hav,-"  laid   dotvn  their  lives. 


Yorkshire 

Electric 
Power  Co. 


At  the  annual  meeting  of  the  company,  held  on  Tuesday, 
the  Chairman,  after  stating  that  the  year's  progress  was  satis- 
factory,   showing  an   increase  of  revenue  at  the  rate   of  2.j 
per  cent.,  reviewed    the   progress  made  during    the   last    12 
years.     Year   by  year   the  rate  of  progress  had   accelerated, 
indicating  a  fuller  appreciation   of   their  service  by   old  cus- 
ttiuicrs,  and  i  greater  readiness  to  make  use  of  it  on  the  part 
uf  others.     It  was  reasonable   to  anticipate  that  future  pro- 
gress would  be  much  more   rapid.     The  powers  of  the  com- 
pany under  their  Act  were  twofoltl ;  first,  to  supply  m  bulk 
to  liistricts  in  which  electric   distribution   powers  had    been 
grautfd    to   local    authontics    and    others,    and   secondly,    to  , 
sjppiy   ix>\\er  in    tUstricts    where    there    were    no   authorised 
distributors.     Lnfortunately,   under   their  -Act  they  were  not 
empoweied   to  supply   current  for  lighting  except   in  connec- 
tion   with   liower.      i'he  allied   company — Electrical    Distribu- 
tion of  Yorkshire,  Ltd.— had  therefore  uutlertakcn  this  dutj . 
and  with  the  approval  of  the  ItK-al  authorities  concerned  held 
lighting  orders   m    24    areas,    with  a  populaticin   of  330,000, 
which  otherwise  would  be  without  this  necessity  of  modern 
existence.     Their   business    was  inci-easing,    though   some  of 
their  Orders  were  held  up  owing  to  the  Wdv.    Experience  had 
.shown  that  a  multiplicity  of  distributing  authorities  did   not 
make  for  economy;  as  a  consetiuence,  14  local  authorities  in 
their  area  who  hail  obtained  supply  powers  allowed  them  to 
lapse,  eight   others    transferred   them   to    Electrical    Distribu- 
tion of  Yorkshire,  Ltd.,  and,  in  addition,  seven  local  author- 
ties  and  one  company  w^ere  taking  a  bulk  supply  from  the 
Power  Co.     Bulk  supply  was  steadily  growing,  though  it  had 
not    cleveloi)ed  so   rapidly  as  the  power   supply    business,    in 
which   the  company   dealt  with  the  u.ser  direct.     At  present 
their  mains  were  fed  from   three   stations,  at  two  of  which 
the    generating   plant  was  now    being  extended,    and    would 
continue  to  be  so  as  need  arose,  but  they  had  to  look  to  the 
future  and  the  much  larger  demands  that  were  before  them. 
The  future  cost  of  electricity  supply  depended  on  generation 
on   a   large    scale   on  sites  chosen  so  that  the    fullest  benefit 
could    be    obtained    from    the   use  of  large   gent^rating    units. 
Such  power  stations  as  would  be  n(?eded  for  the  future  should, 
on  the  score  of  health  and  on  account  of  the  value  of  land, 
be  situated  outside  the  large  towns  and   in   proximity  to  the 
coalfields,  and  they  jnust,  to  obtain  the  full  efficiency  of  the  ' 
mtidern    .steam   turbine,    be   adjacent  to  an   ample   supply  of 
water.     The    West   RitJing  was   well  supplied   with    streams, 
though,  individually,  on  a  rather  small  scale  compared  to  the 
reiiuirements  of  modern   central   generating  stations,  .so   that 
the  directors  had   felt  it  neces.sary  to  look  ahead.     They  had 
arranged  to  acquire  a  site  and  erect  a  .station  at  Ferrybridge, 
where  the   water  supply   and  the  proximity  to  the  coalfields 
would    enable    large    generating    units    to    be    installed    an<l 
worked   under  the   most  economical   conditions.     During  the 
war  they   had  been  called  upon  to  supply  power  to  various 
munition    works,    and   had  been  able   to  give    them  valuable 
a.ssistance  in  the  saving  of  time  as  well  as  money.     Owing  to 
their  supply,  the  country  had  made  a  clear  saving  during  the 
year  of  the  consumption  of  some  .5(I.(WI  tons  of  coal,  and  of 
the  extra  smoke  and  dirt  which  would  have  been  spread  over  ■ 
the   country  and  fouled  the   atmo.sphere.     The  treatment   of 
coal    so   as  to  extract   its  valuable    chemical  constituents,   as 
well  a.s   til  use  it  for  power  purposes,  was  a  problem   which 
was  engaging  the  attention  of  the  (iovernment.  the  coal  and 
chemical  trailes,  and  others,  and  in.  this  new   ilevelopment  the 
company   was  actively   assisting.     The  problem  was  such  an 
important    one  that  all    the   int<'rests  involveil    should    work 
togi'ther.  each  taking  its   part,  and   the  company  Iixiked    for 
a     further     ilevelopment     of    the    co-oiieration     with    colliery 
owners,  of  which  ■n\  instance  was  found  in  the  utilisation  of 
coke-oven   gas  at  the  company's  Barugli   iwwer  station.     The 
company's  area   of  supply  included  the  great  Yorkshii'e  coal- 
field with  an  annual  output  of  some  40  million  tons,  and  in 
which   .^oiiie   400  mines  were  being   worked.     Practically   the 
whole  of  these  mines  were  outside  the  large  towns,  and  the 
company's  syst-em  was  the  obvious  means  of  conveying  power 
geiierat<'il    in    the   coalfields   to   the   various   industrial  areas. 
The  collieries  themselves  were  already  import.ant  u.sers  of  the 
c/Mnpany's  supply  to  the  extent  of  over  one-third  of  the  total 
output,    and    the    growing  appreciation  of   the   advantages  of 
co-ol>eratioii  between  collieries  and  the  company  should  lead 
t(i  a  large  increase  of  this  busine.ss.     Great  developments  were 
also  taking   place   in  the  iron  and    st<^el    indu.stries.    arid    pre- 
jiaratioiis  were  being  made  for  the  time  when  peace  might  he 
restored.     These  developments  would    provide   a   demand    tor 
every  unit  of  electricity   that  they  could   geneiate,   and  their 
company  must  be  prepared  to  take  its  part  with  a   full  hand 
when   tile  tiiiw  came.      Pet^ferring   to  the  report   of  the   Coal 
CoiLservation   Siib-Committi^'  of   the   Mim'stry   of  Reconstruc- 
tion, a   commission,  the  Board  of  Trade  Electric  Power  Sup-, 
plv  Committee,   was  now  sitting  to  con.sider  how  the  desired 
results  coiiltl  lie  best  attained.     It  was  impossible  to  say  what 
form   their  reptirt    would   take,   but  there  was  no  doubt  that 
the   natitmal   waste   in.separable    from   small    MMiarat^e  installa-- 
tioiis  must    be  obviated.      He    had   cverv   niiindenci'   that    llie 
wiirk  in  this  dir»ctioii  wlii-h  had  been  <lcine  bv  this  coumnnv 
would   meet   with  recognition,     dne  solution   nf   the  nroblein 
t\-niild   be  co-operation  between  the   installations  of  the  l»rce 
municipalities   in   their  area   and   this   company,    the   smaller 
stations    being    gradually    closed     down,    and    taking    the'*' 
supplies     from     a     few     large     instnllations     which     should 
be     worked     on     the     most     scientific     basis     for     economv 
of    coal    consumptitm    and    the    reclamation    of    by-products 
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They  had  tried  to  obtain  co-operation  in  this  direction, 
and  -svoald  welcome  it;  il'  the  electrical  installations  could 
not  arrange  it  amongst  themselves,  he  believed  it  vrould 
be  forced  upon  them.  Already  they  were  working  in  concert 
with  the  city  of  Bradford,  and  they  hoi>ed  to  greatly  extend 
that  agreement  to  their  mutual  advantage,  and  they  were 
endeavouring  to  ent<M-  into  ^imilar  working  arrangements  with 
other  citit's.  These  new  departures  would  call  for  very  large 
cxten.sion.s  on  the  part  of  their  company,  but  when  the  time 
came  he  felt  coiilident  th'at  lie  might  count  on  tlie  support 
of  tlie  shareholders.  Plans  and  estinjates  for  the  Ferrybridge 
station  were  l>eiiig  prepared,  and  when  they  were  ready  they 
would  be  asked  tfi  siinction  the  further  issue  of  capital.  The 
scheme  was  a  big  one.  When  it  came  before  them  he  would 
ask  theiu  to  remember  that  they  had  now  established  their 
bu.siness  on  a  large  .scale,  that  they  had  a  growing  revenue, 
and  that  with  increase  of  output  would  come  relative  reduc- 
tion in  the  cost  of  generation  and  of  standing  estabhshment 
costs.  \\'hen  the  war  came  to  an  end  the  coymtry  would 
have  before  it  the  task  of  reconstructing  its  industries  to 
obtain  the  greatest  ix>ssible  output  for  labour,  and  for  this 
there  was  nothing  more  imixirtant  than  a  supply  of  power, 
which  would  render  every  man's  labour  more  efficient,  and 
enable  wages  paid  Ui  be  based  on  output,  as  in  America, 
where  so  much  greater  use  was  made  of  horse-power  per  head 
than  in  this  country,  and  where  they  had  recognised  that  it 
was  the  output  per  head  that  enabled  higher  wages  to  be 
paid  than  they  had  been  accustonied  to  in  this  country. 


Electrical  Distribution  of  Yorkshire,  Ltd. — Net  profit  for 
1917  ie3,ti93.  against  i3.49.5  in  1916  and  £3.63$  in  1915.  In- 
cluding £130  brought  forward,  the  disposable  balance  is 
j64,423,  out  of  which  6  per  cent,  dividend  (free  of  tax)  is 
paid  on  the  ordinary  shares,  and  ±'696  is  carried  forward 
subject  to  directors'  remuneration.  Under  war  conditions  the 
results  are  satisfactory.  Parliament  has  confirmed  the  grant- 
ing of  provisional  orders  for  Featherstone,  Garforth,  Horbury, 
Otley,  Penistone,  and  Rawdon,  but  they  will  not  come  into 
force  until  after  the  termination  of  the  war.  In  order  to 
provide  for  the  development  after  the  war  of  the  districts  for 
which  Orders  have  been  obtained,  and  to  make  extensions  in 
tho.se  districts  in  which  supply  is  now  being  given,  the  direc- 
tors recommend  the  increasing  of  the  nominal  capital  from 
f  50,000  to  £100,000. 

Lancashire  United  Tramways,  Ltd. — The  result  of  work- 
ing of  the  combined  undertaking  shows  traffic  receipts 
i;124.8i5,  electrical  energv  sold  and  miscellaneous  receipts 
i"16.389,  makmg  i;l41,-214;  less  workmg  expenses,  £70,093; 
cost  of  generating  energy  sold,  £10,480;  general  charges  (in- 
cluding direction,  management,  &c.),  £5,977;  rent  of  leased 
lines,  £5,191 ;  leaving  £49,47:^1  which  added  to  dividend  on 
holding  in  the  New  St.  Helens  &  District  Tramways  Co. 
£3.0(58.  makes  a  combined  profit  of  £52.541.  The  receipts, 
compared  with  the  previous  year,  show  an  increase  of  £32,94"2. 
The  traffic  earnings  per  car  mile  amounted  to  14.73d.  The 
increase  in  expenditure  amounted  to  £13, .506.  which  was  prin- 
cipally due  to  increases  in  wages  under  arbitration  awards 
and  to  the  high  price  of  materials.  To  meet  these  increased 
charges  the  dii'ectors  in  September  last  raised  the  fares  on 
the  system.  Agreements  have  been  entered  into  with  the 
Lancashire  Electric  Power  Co.  and  the  Leigh  Corporation, 
whereby  the  three  electrical  systems  are  linked  up  for  the 
purpo.sas  of  reciprocal  supply,-.  The  interest  and  dividends 
received  by  the  company  from  the  operating  companies,  to- 
gether with  sundry  receipts,  amounted  to  £21.985.  After 
deducting  interest  ni  the  prior  lien  debenture  stock,  income- 
tax  and  expenses,  there  remains  a  balance,  out  of  which  the 
full  interest  of  5  )>er  cent..  less  tax.  will  be  paid  on  the 
second  mortgage  delienture  stock  for  1917,  £68  being  carried 
to  depreciation  account. — Financial   Times. 

ElectrO'Bleach  &  By=Products,  Lid. — Further  interim 
dividends  on  account  of  the  year  1917  of  3^  per  cent.,  less 
tax.  on  the  preference  .shares  (making  7  per  cent,  with  the 
inttM-im  dividend  paid  in  September  last),  and  of  10  i">er  cent., 
less  tax,  on  the  ordinary  shares.  The  negotiations  between 
the  company  and  the  Government  in  regard  to  the  duties 
payable  under  the  Finance  Acts  and  the  Munitions  of  War 
.\cts  have  made,  considerable  progress,  and  the  directors  hope 
that  there  w-ill  not  be  much  fmther  delay  before  they  are 
in  a  position  to  issue  the  balance  sheets  for  1916  and  1917. 
The  directors  are  again  satisfied  with  the  progress  made,  but 
do  not  think  it  likely  that  they  will  recommend  the  payment 
of  further  dividends  on  account  of  the  two  years  in  question. 

Smithfield  Markets  Electric  Supply  Co.,  Ltd. — The  gross 
profit  for  1917  was  £2,268.  against  £3.797  for  191G,  and  the 
net  profit  was  £1.101,  compared  with  £2.467.  .  £-500  has 
lieen  written  ofl'  "  alleralion  of  pressure"  account,  and  £400 
placed  to  debentuic  stock  redemntion  fund.  The  balance  re- 
maining, including  £1.013  broiiaht  forward,  is  £1,214.  which 
is  to  be  carried  forward.  Mr.  G.  E.  Leon  has  been  appointed 
an  additional  director. 

British  Insulated  &  Helsbv  Cables.  Ltd. — The  directors 
have  di'iided.  subject  to  the  sanction  of  the  Tve;isury  being 
obtained,  to  ivc-ommend  to  the  shareholders  that  the  com- 
pain's  capital  should  be  increa.^ed  to  fuch  an  extent  as  to 
enable  the  issue  to  hf  made  to  the  shareholdnrs  of  on*^  fully- 
mid  ordinarv  share  for  each  ordinarv  .share  held  bv  them. — 
Ti, „,:.■. 


Llandudno  &  Colwyn   Bay  Electric  Railway  Co.,   Ltd. — 

•Profit  balance  £4.&74.  Imluding  £1-57  lirought  forward;  £1,695 
is  put  to  .sinking  fund  instalment;  dividend  3  jier  cent.;  carry- 
ing forward  £197. 

National  Electric  Supply  Co.,  Ltd. — Gross  profits  ,£13,825; 
to  reserve  for  depreciation  on  machinery,  &c.,  £5,000.  Divi- 
dend 3s.  Od.  per  share,  making  6a.  for  the  year,  carrying  for- 
ward £160. 

National  Boiler  &  General  Insurance  Cc. — In  addition  to 
the  intc-riiii  dividend  of  12s.  per  share,  the  directors  recom- 
mend a  dividend  of  los.  per  share,  less  tax,  putting  to  invest- 
ment  reserve  £6,748,  and  carrying  forward  £1,393. 

Globe  Telegraph  &  Trust  Co.,  Ltd, — Interim  dividend, 
2s.   per  .share,   free  of  tax,  on   ordinary   shares  for  quarter. 

Fife  Tramway,  Light  &  Power  Co. — Profits  for  the  year, 
£31,278.  Dividend  on  the  ordinajy  shares  at  5J  per  cent, 
per  annum,  less  tax;  to  reserve,  £10,000;  carry  forward, 
£8.390.  The  construction  of  the  tramways  from  Dunferm- 
line to  Rosyth  was  commenced  in  September  last,  at  the  re- 
quest of  the  Lords  Commissioners  of  the  Admiralty,  and  they 
will  be  ready  for  service  in  a  few  weeks.  It  will  be  neces- 
sary in  the  near  future  to  make  an  issue  of  debenture  stock 
to  meet  the  balance  of  the  cost  of  the  construction  of  the 
Rosyth  tramways,  and  to  provide  for  the  further  plant  re- 
quired by  the   growth  of  the  company's  undertakings. 

Mather  &  Piatt,  Ltd. — The  net  profits,  after  charging 
depreciation,  and  making  provision  for  doubtful  debts  and 
losses  ui  exchange,  amounted  to  £168,487.  There  has  been 
transferred  to  income-tax  equalisation  £35,000,  leaving 
£133,487,  plus  £66,514  brought  fonvard,  less  £5,000  to 
employes'  benefit  fund.  The  directors  recommend  a  divi- 
dend for  the  last  half-year  of  12J  per  cent,  on  the  ordinary 
shares,  making  17i  per  cent,  for  the  year,  less  tax,  carrying 
forward  £95,001.  The  large  carry-forward  is  arranged  in  view 
of  demobiUsatioti  and  reconstruction  after  the  war.  The  com- 
pany's as.sets  in  Russia  have  been  written  down  to  the  present 
nominal  rate  of  exchange. 

Traction  &  Power  Securities  Co. — Net  revenue  ^£28,499. 
A  dividend  of  6s.  6d.  pejr  share,  free  of  tax.  absorbs 
£27,7.58,  leaving  £9,908  to  be  carried  forward.  The  invest- 
ment in  the  Mersey  Railway  Co.  debenture  stock  remains  un- 
changed. 'The  position  of  the  Clyde  Valley  Electrical  Power 
Co.  has  further  improved.  Dividends  aggregating  2J  per 
cent.,  free  of  tax,  were  paid  on  its  ordinary  shares.  The  com- 
pany has  reahsed  its  holding  of  Clyde  Valley  preference 
shares  and  a  small  part  of  its  ordinary  shares,  along  with  cer- 
tain other  holdings,  and  has  advanced  £80,000  to  the  Clyde 
Valley  Electrical  Power  Co.  on  loan. 

Mersey  Railway  Co. — The  report  for  1917  states  that  the 
total  amount  available  for  payment  of  interest  is  £48,249, 
which  has  been  applied  to  pajTnent  of  interest  at  4  per  cent, 
on  the  1866  debenture  stock.  3  per  cent,  on  the  1871.  1882/3/5 
debenture  stocks,  and  1  per  cent,  on  the  "  B  "  debenture 
stock,  leaving  £195  to  be  carried  forward. 

Llanelly  and  District  Electric  Lighting  &  Traction  Co., 
Ltd. — -Available  profit,  including  £1.483  brought  forward, 
£15,185.  After  providing  for  debenture  interest  and  redemp- 
tion, writing  £1,100  off  machinery,  putting  £3,000  to  reserve 
and  renewals,  and  paying  the  preference  interest,  4  per  cent., 
less  tax,  is  to  be  paid  on  the  ordinai-y  shares,  and  £1,331  car- 
ried forward. 

Westminster  Electric  Supply  Corporation.  Ltd. — Total 
connections  increased  during  1917  from  43,969  KW.  to  4^.0.84 
KW.  .After  allowing  for  depreciation,  sinking  fund,  and  other 
charges,  and  the  4i  per  cent,  preference  dividend,  9  per  cent, 
for  the  year  on  the  ordinarv  shares  is  paid,  leaving  £13.267 
to  carrv  forward.  Lnits  sold.  27.813.326.  including  .a.c.  .sup- 
ply of  1,392.805;  used  on  works  2.84,632  units;  total,  28,097,958. 

City  &  South  London  Railway  Co. — .At  the  annual 
meeting.  Lpiii)  Sti'.mst  of  Womr.Ey  .^lid  that  had  it  not  been 
for  the  war  the  railway  would  have  been  reconstructed  and 
a  standard  type  of  tube  trains,  with  modernised  carriages, 
would  have  been  intrt)duced.  .At  present  nothing  could  be 
done,  llie  system  was  the  pioneer  of  tube  railways,  and  its 
rolling  stock  and  equipment  should  now  be  renewed  com- 
pletely. 

Bruce  Peebles  &  Co.,  Ltd. — .A  petition  has  been  presonte<l 
at  the  instance  of  the  company  asking  the  Lords  of  Council 
and  Session  to  order  meetings  of  meml'>ers  and  debenture 
holders  to  be  held  for  the  purpose  of  considering  and  approv- 
ing a   ,>;<'beme  of  anangemcut  specified  in  the  petition. 

Cambridge  Electric  Supply  Co.,  Ltd. —  The  total  profit  for 
1917  was  £8.072,  ))ius  £2.iW;' brought  forward.  After  deduct- 
ing debenture  and  other  interest  £1.772,  and  clacing  £1.50(t 
to  depreciation  fund,  a  dividend  of  5  per  cent,  is  paid  for  the 
year,  carrying  forward  £2.047. 

Liverpool  Overhead  Railway  Co. — Dividend  on  the  ordi- 
nary shares  31  ikt  cent,  for  1917.  canving  forward  £6.!>2;1. 
Pa-ssengers  canieil  16,609.;337— a  shght  decrease.  (iross 
revenue.    £12ij,870:    workmg  expenses.  £89.806 

France. — La     Society    des    Trefileries    et    Laminoirs    du 

Havre  i?  increasing  its  capital  from  £1,000,000  to  £1,800,000, 
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South   Metropolitan  Electric  tight  &  Power  Co.,  Ltd.— 

The  revi'inie  account  for  1917  shows  a  credit  balance  of 
£.V).\&,  plus  £7,249  brought  forward,  and  ±'1,00'2  dividend 
of  10  per  cent,  on  the  company's  holding  in  the  West  Kent 
Electric  Co.,  Ltd.  After  paying  debenture  ■  interest  less  in- 
terest received,  7  per  cent,  on  the  tirst  preference  share.?,  and 
0  per  c«nt.  on  the  second  preferen.  .  .  fls.!;,")!!  is  put  to  depre- 
ciation fund,  and  6  per  cent.,  lc.>  li;x.  i^  t.i  l)e  iiaid  on  the 
ordinary  sliart^s,  ;£7,C2()  being  carried  forward.  The  number 
of  con.sumers  increa.sed  from  (1,985  to  7.U1;  H.r.  connecteil 
iiisr  from  ■Jl.411  to  'iiOOo  H.P. ;  gross  revenue  advanced  from 
i:9.j,8.«  to  i;iai,9:J(:i ;  expenditure  fron>  f  4-5,373  to  .i'7(i,7r,7 ; 
net  revenue  from  ;£'oO,ol(l  to  ,i'5.T,l()3.  .\  further  substaiiti;!! 
improvement  is  shown  in  gross  revenue,  b.ut  the  expendituie 
h;is  been  largely  increased  by  the  high  price  and  unieliable 
qii.ilily  of  coal,  while  freights  have  been  exceedingly  high. 
Till'  -rcond  5,(XK)-KW.  turbo-alternator  was  put  to  work  last 
.Vunust.  The  revenue  of  the  West  Kent  Go.  has  increased 
from  £'27,677  to  £45,139,  and  the  net  revenue  from  £5,432  to 
£7,012.    Mr.  H.  B,  ik'nwick  has  been  appointed  a  director. 

St.  James's  &  Pall  Mall  Electric  Light  Co.,  Ltd.— During 

1917  the  connections  increased  from  16,(331  KW.  to  17,253,  and 
11.986.051  units  were  supplied  to  consumers.  (The  Central 
Electric  Supply  Co.  has  determined  to  pay  no  dividend  on 
its  sliinvs  lor  1917).  The  net  profits  are  £27,692,  plus  £2,.59g 
Induglil  loiwai'd.  After  paying  7  per  cent,  on  the  p.eferencc 
1111(1  9  per  cent,  on  the  ordinaiy  shares  for  the  year,  £5, '286  is 
l!>  lie  cairied  forwai'd.  Units  generated  by  -steam  plant, 
•304,9119;  purchased,  15,137,913.  Sold  for  private  •  supply, 
11,986,051;  works,  '283,495;  batteries,  236,016;  transmission 
and  transformation,  2,516,369;  distribution,  &c.,  620,891. 
Total  connections,  17,253  KW. 

Blackpool  &  Fleetwood   Tramroad   Co. — Dividend  4i   per 
(cMt.,  making  (il  per  cent,  for  the  past  year. 


STOCKS     AND     SHARES 

Tuesday  Evening. 
The  main  business  in  the  Stock  Exchange  mai'kets"  this  week 
has  once  moi'e  centred  around  industrial  shares  and  miscel- 
laneous issues  of  various  kinds.  Interruption  to  postal  ser- 
vices has  again  been  caused  by  the  familiar  air-raid  perform- 
ances, and  business  thereby  checked  in  many  markets  of  the 
Stock  Exchange,  so  there  is  not  much  going  on.  More  in- 
terest is  taken  in  getting  away  early  o'  nights  than  in  deal- 
ing in  securities;  some  people,  in  fact,  saying  that  they 
would  prefer  for  trade  to  go  slowly  during  the  bright  even- 
ings, in  order  that  they  might  leave  the  city  early. 

Two  of  the  principal  West-End  electric  lighting  companies 
have  issued  their  reports,  and  both  are  good.  The  W'est- 
minster  Electric  Supply  Corporation  announces  an  increase 
in  the  sales  of  current  which  has  brought  in  £'275,000,  some 
£57,000  more,  than  in  the  preceding  year,  and  the  gross  re- 
ceipts of  £306,000  are  £43,(500  up.  Increased  expenditure  is 
naturally  a  feature,  and  the  net  revenue  comes  out  at  £88. '200. 
showing  an  increase  of  £'22,600.  The  dividend  is  rai.scd  from 
7  per  cent,  to  9  per  cent,  for  the  year,  and  the  carry-forward 
of  £13,300  is  £10,000  up. 

The  St.  James's  &  Tall  Mall  Co.  secured  a  net  profit  of 
£27,700,  an  advance  of  about  £5,000  as  compared  with  1916. 
The  carry-forward  of  £5,300  is  just  double  that  of  the  pre- 
vious year,  and  in  this  case  also  the  dividend  is  increased 
fi'oin  8  per  cent,  to  9  per  cent.  St.  James's  stand  at  7i, 
Westminsiters  Ordinary  at  7,  and  the  yields  on  the  shares  to 
an  investor  at  the  present  prices  come  to  £6  4s.  2d.  and 
£6  8s.  7d.  respectively.  County  of  London  Preference  im- 
proved to  11^,  and  the  market  generally  is  a  good  one,  hopes 
naturally  being  current  that  other  companies  will  follow  the 
excellent  example  set  by  the  St.  James's  and  Westminster 
undertakings. 

Home  railway  i.ssues  show  no  further  sign  of  vitality. 
Prices,  in  fact,  are  dull  and  heavy.  Underground  Incomes 
receded  to  80J,  at  whieli  the  return  to  a  buyer  is  over  5  per 
cent.,  allowance  'or  the  £2  net  of  dividend  included  in  the 
present  price.  The  Ordinary  shai-es  are  down  J  at  1|.  There 
is  no  improvement  in  the  other  Undergrounds,  the  market 
as  a  whole  remaining  dull  in  sympathy  with  that  for  the 
stocks  of  the  steam  companies.  Ontral  London  Assented 
have  reacted. 

The  best  feature  of  the  electrical  markets  is  the  Note- 
worthy strength  of  manufacturing  shares.  The  air  is  thick 
with  nmiours.  Just  as  a  matter  of  interest,  we  mav  repeat 
the  report  which  links  the  General  Electric  Co.  with  'Vickers. 
anrl  which  allies  Eraser  &  Chalmers  with  one  or  other  of  the 
manufacturing  concerns.  That  there  are  negotiations  proceed- 
mg  between  some  of  these  companies  would  appear  to  be  be- 
yond doubt,  and  anticipation  is  kindled  to  a  high  degree  as  to 
\vhat  developments  may  .shoitlv  be  announced.*  Meanwhile 
It  IS  extremely  difficult  to  get  hold  of  shares.  General  Elec- 
tric Ordinary  at  19i  are  5s.  higher.  Henlevs  and  Callenders 
are  both  10s.  better  at  17J  and  15i  respectively.    British  In.su- 

[•A  reference  to  this  matter  appears  iia'  our  "Business 
Notices      to-day.— Eds.] 


la  ted.  at  3|  are  harder.  Telegraph  Constructions  gained  £1 
at  43.  Bi'itish  Westrnghouse  Preference  are  ^  up  at  2  15/10. 
The  movement  has  spread  to  others  of  kindred  character. 
Babcock  &  Wilcox  at  3  5/16  are  1/16  to  the  good.  Other 
industrials  are  firm  to  strong,  and  their  market  is  the  only 
one  in  which  there  is  anything  approaching   animation. 

Oriental  Telephones  have  further  risen  to  4k,  and  the  cable 
market  as  a  whole  keeps  good  without  showing  any  iiarti- 
cular  movements  on  the  week.  Marconis  have  quieted  down 
again.  Several  of  the  subsidiancs  are  a  trifie  easier.  Ameri- 
cans, for  instance,  eased  ott'  to  '208.  Globe  Telegraph  &  Trust 
Ordinary  and  Preference  are  both  i  harder  at  lij  and  iO^ 
res|H>ctivcly. 

in  tlie  foreign  group  there  is  not  much  going  on.  Mexi- 
cans are  passive,  as  ever.  British  Columbia  Electric  Ls.sues 
hold  their  improvements,  and  one  or  two  of  the  debenture 
stocks  of  the  Anglo-Argentine  Tramways  are  in  request. 
Singapore  Trams  have  gone  back  a  little.  A  remarkable  rise 
has  occurred  in  the  Ordinary  .shares  of  the  Lancashire  United 
Trains.  The  price  has  risen  to  4s.  6d..  whereas  quite  lately 
it  stood  at  half-a-crown  and  less.  British  Electric  Tractions  are 
hi'tter,  the  Ordinary  at  34,  and  the  6  per  cent.  Participating 
Pioference  "at  74.  Shawinigan  Rights  are  changing  hands 
freely  between  6d.  and  9d. 

The  rubber  share  market  is  somewhat  dull,  with  business 
proceeding  on  retail  lines.  Armaments  are  mostly  better,  on 
amalgamation  rumours.  Base  metals  keep  strong,  Austra- 
lians particularly  so.  Hydro-Electrics  are  le.ss  buoyant,  but 
the  price  keeps  fairly  steady  at  13s.  Victoria  Falls  ordinary 
at  18s.  lid.,  and  the  preference  at  '2'2s.  9d.,  are  hardly  affected 
by  an  easier  tendency  amongst  South  .African  mining  shares. 


SHARE    1 1ST    OF    ELECTRICAL    COMPANIES. 

H  «IK    ElE.  TKICIJV    CUMI'ANIKS. 

Dividend  Price 

/ «— V  Feb.  19,    Bise  or  fall 

1916,    1B16,  1918,        tbiBweek, 

Brompton  Ordinary       ....      10         9  6J  — 

Obaring  Cross  Ordinary          ..56  4  — 

do.       do.         do.     H  Fret,.       4i       4)  !»xd  — 

Cbelsea       4         8  9J  — 

City  of  London B         S  ISJ  — 

do.       do.    6  per  cent.  Fret,       8         6  lOA  — 

County  of  London          ..        ..       1         1  llj  +  J 

do.         6  per  cent.  Fref .       6         8  lOS  — 

Kensington  Ordinary     ....       7         6  6|  — 

London  Electric 8        Nil  1  — 

do.         do.  6  per  cent.  Fret.       6         4  31  — 

Metropolitan         8          8  8*  — 

do.            ii  per  cent.  Fret,       4)       4)  8^  — 

St.  James'  and  PaU  MaU          ..88  1}  —           ' 

South  London       6         6  8  — 

South  Metropolitan  Fret.         . .        7          7  ai/6  — 

Westminster  Ordinary  ....       7        #  7  — 

TiLXaRlPBS  AND  TaiilPHOHBa, 

Anglo- Am.  Tel,  Fret 6         6  94Jt  — 

do.            Det B3/6      1)  I'ij  — 

Chile  Telephone 8         8  7i  — 

Cuba  Sub.  Ord 6         7  Sj  — 

Eastern  Extension          ....        8         8  IR^  — 

Eastern  Tel.  Ord.            ..        ..        8         8  162 »  +1 

Qlobe  Tel.  and  T.  Ord 7         7  UJ  +i 

do.              Fret,           ..6         6  lOJ  +  i 

Great  Northern  Tel 39        34  86  — 

Indo-European     ..        ....      18       18  61i  — 

Marconi       10        16  84  — 

Oriental  Telephone  Ord.         ..      10        10  4 J  +   jV 

United  R.  Plate  Tel 8         8  7  —     ' 

West  India  and  Pan 6d,    6d.  If^  — 

Western  Telegraph        ....       7         8  I62  — 

BoHi  Buu, 

Central  London,  Ord,  Assented        4         4  62i  —2 

Metropolitan         1         1  22^  —  i 

do.         District       ..        ..      Nil      Nil  ISj  — 

Underground  Electric  Ordinary     Nil     "Nil  18  —1 

do,               do.     "A"     ..      Nil      Nil  6/3  — 

do,              do,     Income         6         4  60}  —  i 

FOBKION  T&iHS,  to, 
Dividend 

1915.    1916 

Adelaide  Sap.  6  per  cent.  Fret,        6         6  i'iii.d  +  i 

Anglo-Arg.  Trams,  First  Fret,          6i       6i  2^  — 

do,                and  Fref,  . .        5$      —  'i«  — 

do.               6  Deb.      ..5         8  66'  — 

Brazil  Tractions 4          4  45  -1 

Bombay  Electric  Fref 6          8  9i  — 

British  Columbia  Elec,  Rly.  Ffce.    6         5  46  — 

do,              do.           Preferred  Nil    Nil  3JJ  -H 

do,             do.           Deferred  Nil    Nil  23  — 

do.            do.           Deb.          4i       4}  60  — 

Mexico  Trams  5  per  cent.  Bonds     Nil    Nil  37  — 

do,            6  per  cent.  Bonds     Nil    Nil  8Ji  — 

Mexican  Light  Common         . .        Nil    Nil  17*  — 

do.             Fref Nil    Nil  29  — 

do,            1st  Honda       . .       Nil    Nil  38  — 

MANtTFAOTUBlNO  COUPAHIBB. 

Babcock  &  Wilcox         ....       16       16  8^  +  /, 

British  Aluminium  Ord.          ..         7        10  1?^  — 

British  Insulated  Ord 17i      20  8j  +  i 

British  Westinghouse  Fref,    ..        7J       74  2;!  +  i 

Callenders 20        90  isi  +  h 

do,       6  Fref 6         6  4  — 

Castner-Kellner 22        20  SA  — 

Edison  Swan,  fully  paid          .  ,        —       _  o^  _ 

do.       do.  4  per  cent.  Deb,        4         4  754  — 

Electric  Construction  ..        .,       7i       74  lA  —  .- 

Uen.  Eleo.  Fref 6         6  los"  —    ~ 

do,        Ord 10       10  nij  +  i 

Henley 36       96  174                 f  i 

do.      44  Pret 44       44  i  _ 

India  rubber       10        10  14J 

Telegrapb  Cod 30       90  iS  -^  1 

•  Dividends  paid  tree  ol  Income-lax 


6  18    6 
4  12    4 

6  13    4 


•4  18  3 

B  17  1 

6  U  6 

6    6  3 

4  16  1 

3  17  '3 

•5  14  4 
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RUSSIAN     ELECTRICITY     WORKS     STATISTICS     FOR     1914. 


The  followina:  statement  of  electricity  works  statistics  for  1914  is  issued  by  the  ElekMrhestn,,  the  official  orpan  of  a  number  of  Russian 
technical  and  "electrical  associations.  Its  publication  has  been,  of  course,  delayed  by  the  state  of  war.  Nevertheless  an  effort  has  been 
made  to  make  the  statement  fuller  than  previous  ones,  even  to  the  inclusion  of  data  on  stations,  ot  which  particulars  are  not  available 
later  than  for  190S  and  some  later  vear^  previous  to  1914.  The  compilers  of  the  statement  have  had  to  be  content  with  such  particulars 
as  the  owners  or  managers  of  the  respective  plants  have  been  pleased  to  611  up  in  the  forms  sent  them.  Errors  and  omissions,  particularly 
the  latter,  eriginate  therefore  more  probably  with  the  station  owners  or  manafrers,  than  with  the  compilers. 


1  Armavir 

2  Baku,  White  Town 
BibiEybat  .. 

3  Berdicheff   . . 

4  Bogorodskoye  (Nizhegorod) 

5  Byelgorod 

6  Voronezh 

7  GlazofE         

8  Eupatoria 

•J  Eisk 

10  Ekaterinosla£f,Ltg.4Try. 

11  Elabug  

12  Kazan  

13  Kostroma 

14  Kremenehug 

15  Lebedin        

16  Lugaosk       

17  Moscow  (Tramways) 

18  Moscow         „      (1S86  Co.) 

19  Nachichevan  on  Don 

20  Odessa  

21  Orenburg 

22  Peruau  

23  Petrogiad  (Tramways)    . . 

24  Petrograd 

25  Poti,  port 

26  Pskotf  

27  Reval 

28  Rybinsk        

■29  Simferopol 

30  Stavropol  (Caucasus) 

31  Suehum-Kale 

32  Tomsk  

33  Oman  

34  Karkoff        


35  Alexandrovsk 

36  Warsaw  (Tramways) 

37  Grodno 

38  Melitopol      ... 

39  Mohilieff  Podolia  . . 

40  Penza. . 

41  Petrograd  (1886)     . . 

42  Riga  (Lighting) 
Rjstofl,  Yaroslafl  . . 


Supply  authority. 


Frequency  and 


Total  Total 

capacity  .  con- 
of  plant         nectioDS 

in  Kw.  I      in  kw. 


Units  sold  (or 

all  purposes 

per 

aimum. 


Armavir  Electricity  Co. 

Electric  Power  Co. 

Electric  Power  Co. 

A.  R.  Chari,  Councillor 

G.  A.  Feldman,  Engineer 

Town 

Russian'Siemens  &  Halske  Co. 

Town 

Town 

Town 

Central  Electric  Co. 

Town 

Town  since  March  1,  1914 

Town 

Belgian  Electric  Tramways, 

&c.,  Co. 

Town 

Town 

Town 

1886  Electric  Lighting  Co. 

Town 

Electricity  Co. 


Town 

Town 

Belgian  Electric  Lighting  Co. 

Town 

Town 

Town 

Town 

Belgian  Simferopol  Electric 

Trams,  and  Lighting  Co. 

Town 

Suchum  Electric  Co. 

Technico-Indus trial  Bureau  and 

Tomsk  Electric  Lighting  Co. 

Russian  Electrical  Equip.  Co. 

Town 


Town 

Town 

Town 

Town 

Electric  Light  Co. 

Ya.  Milman  4  Ph.  Titoft 

Electric  Light  Co.,  1886 

Town 

Town 


1905 
1000 
1900 
1901 
1913 
1911 
1899 
1912 
1912 
1912 

1913 
1896 
1912 
18'jy 

1910 
1913 
1907 
1897 
1910 
1912 

1898 
19U7 
1907 
1898 
1906 
1UU7 
1913 
1907 
1914 

1909 
1909 
18% 


1910 
1908 
1912 
1901 
1912 
1907 
1898 
1904 
1905 


Direct 

565 

726 

433,125 

1,000  and  2,000 

3-phase 

36,500 
11,000 

80  257 
13,7:13 

16,053,161 

290 

558     ■ 

499 

Direct 

250 

— 

216,489 

2  X  120 

1-phase 

2,000 

1,264 

1,027,739 

Direct 

— i 

— 

Direct 

— 

972 

32  ,185 

Direct 

— 

239 

2  X  250 

Direct 



6,528 

2,000/110 
2  X  150 

1-phase 
Direct 

— 

109 
2,929 

1,566,552 

2  X  220 

Direct 

— 

568 

550  tram.,  2  x  115  Itg. 

Direct;  Iphase 

— 

2,744 

besides  trs. 

Direct 

— 

107 

100,862 

S-phase 

3,150 

— 

— 

6,600 

56.860 

2,110/120;  6,roo  for  long  dist. 

3-phase 

— 

103,0:14 

767,766 

2  X  220 ;  500  for  St.  Itg. 

Direct 

— 

6,000/217  ;  10,000/375  for  long 

3-phase 

— 

distance;  120—220 
2,000/120 

l-phase 

- 

1,321 
527 

714,349 
164,600 

600 

S-phase 

6,600 

— 

38.583,588 

110—120 

42-5  ^  ;  1-phase 

2,200 

Direct 

500 

2  X  250 

Direct 



1,474 

2  X  220 

3-phase 
Direct 

2,000 

1.318 
920 

469,775 

'  217  and  1^  ; 

Direct 

6,600 

1,981 

550  for  tramways 
2  X  2.i0 :  2  X  500 

Direct 

_ 

1,043 

551.606 

3,300/125  ;  500  for  street  Itg. 
110-115 

3-phase;  direct 
1-phase ;  50  ~ 

2,200 

347 

614,774 

3,000/200 

50  ~  ;  3-phase 

368 

171 

55,285 

2  X  125  Itg. ;  250  for  motors  ; 

Direct  and 

— 

60O  lor  trams,  and  street  Itg. ; 

3-phase 

3  X  190  and  110 

500 

712 

413,302 

Direct 

6,000 

8,832 

8,5,59,390 

2  X  220 

Direct 

— 

557 

Direct 

500 

Direct 

— 

217 

2i0 
2,200/120;  6,000/120 

2  X  220 

Direct 
3-phase 
3-phase 

3,000 
410 

57,562 

13,271 

626 

53,430,850 

6,371,626 

629,895 

41  Balaklava 

45  Batoum        

46  Bisk    

47  Warsaw  (Lighting) 

48  Wilna  

49  Vladivostok 

50  Vologda        

51  Ekaterinodar  (Lighting) . . 

52  Ekaterinodar  (Tramways) 
63  Ekaterinoslaff  (Trams.) . . 
54  Zhitomir 


55  Irkutsk 

56  Kovna 

57  Kieff  . . 

58  Libau 

59 


Lodz  (Lighting  )  . . 

60  Lodz  (Tramways) 

61  Novgorod  Syevyei-sk 

62  Novocherkask 

63  Pavlovsk 

64  Petrograd 

65  Poltava         

66  Rostoft     on     the     Don  : 

Lighting  * 

67  Rostoft     on     the     Don  ; 

Trfimways 

68  Smolensk 

69  Tver 

70  Chabarovsk 

71  Kerson 

72  Tzechotzinsk  Health  Re- 

sort 
1i  Chemigoff 

74  Yalta 

75  Elizabetgrad 

76  Minsk 

77  Nikolaiefif 

78  Yaroslavl 

79  Bvelostok 

80  viadimi 

81  Viatka 

82  Kishinieft 

83  Nikolsk 
a  Upha 

85  Chita.. 

86  Astracha 

87  Berdiansk 

88  Kieff  . . 

89  Taganrog 

90  Perm  . . 

91  Radom 

92  Riga  (Trai 

93  Samara 


Town 
Town 
Electric  Light  Co. 
/arsaw  Electricity  Co. 
Town 
Town 


I>   £1,  ±   SI. 

1911 
1900 
1900 
1903 
1903 


Town 

Town 

Belgian  Tramway  Co. 

Ekaterinoslaff  Tramway  Co. 

Russian  Town  and  Feeder 

Dines  Co. 

Town 

Kovna  Electric  Lighting  Co. 

Kieff  Town  Tramways 
Socii^te  Cont.  de  Traction  et 
d'Ejlairage  par  I'Electi  icite 
Lodz  Section  of  the  1886  Co. 
Lodz  Electric  Tramways  Co. 
Town  Mutual  Insurance  Co. 


N.  y.  Smirnoff,  engineer 

Belgian  R.  o/D.  EUctric  Tram- 
ways Co. 
Smolensk  Electric  Co. 
Tver  Elec.Ti-am.  &  Light  Co. 
Electric  Power  Co. 
Town 
Tzechotzinsk  Treasury   Water 
Cure  Establishment 
Town 
Town 


1904 
1906 
1900 
1897 
1899 

1910 
1900 
1890 
1899 

1908 
1898 
1901 
1900 
1911 


1901 
19.)1 
1906 
190t( 
1902 


5,000/126  ;  2  X  220 


:  220  lighting,  and  500 
tramways 
3,100/UO 


2  X  125,&toadd2,100/190/110 


550  trams. ;  2  x  220  lighting 
2,100  for  tram-. ;  110  lightmg 


1-phase 
^  ;  3-phase 
Direct 
3-phase 
Direct 
Direct 


1-phase 
Direct 
Direct 


Direct 

Direct 

Direct ;  3-pba 


Direct 
~  ;  3-pha 


Direct 
Direct;  3-pha 
Direct 
Direct 
Direct 

Direct 


3.  01 
2,00  I 


1,765 
1,001 
14,043 
3,715 


I>  a.  «;  a. 

< 

rad 

Town 

l'.«W 

Town 

19UI 

Town 

102 

Town 

19U0 

Berlin  Electrical  Concerns 

1910 

K.  A.  RussakofT,  Engineer 

1908 

Town 

190J 

Town 

190J 

ssurisk  . . 

Ussurisk  Electricity  Co. 

1908 

N.  V.  Konshin 

1898 

N.  P.  Polvakofl  &  Co. 

1906 

1  (Tramways)  . . 

Private 

— 

Town 

— 

Private 

— 

Private 

— 

Town 

— 

Private 

— 

mways)  . . 

Private 

— 

Town 

X908-19X1. 


3-pliase ;  direct 

Direct 
Direct ;  3-pha6e 

Direct 


500  (about) 


14,271 
(151) 
1,192 


20.000 

221,290 

62,500 

11,199,350 

1,547,362 

J, (,80,614 

149,361 
1.128,060 
2.;«7,743 
1,995,000 

950,2  ll 

1,012.692 

608,508 

13,378,921 

2,133,788 

31,701,417 
3,994..')00 
56,000 
588,689 
103,075 
22,90  ,666 
411,0>3 


3,041,000 

1,032.148 
605,294 
496,700 
718,773 
26,240 


£89.294 

638,781 

1,888,967 

(1,510,000) 

697..162 

106,:t)0 

553,852 

423,IKKI 

231,000 

4.10.860 

36,000  (about) 

l,4i4,.>.>J 
134,869 
10,916,.507 
40,000 
722,011 
401,000 

222,445 
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CO-OPERATION 


FOR      AFTER-WAR 
TRADE. 


EXPORT 


\Ve  make  the  following  extracts  lioin  au  impoitaut  article  in 
the  series  on  '  After- War  Trade"  appearing  in  the  Boajd  of 
Tiade  Journal.  The  matter  is  referred  to  in  our  leadei 
columns  to-day  : — 

In  the  course  of  their  iuquiiies,  the  After-War  Trade  De- 
partmental Committees  considered  the  instruments  which  the 
commercial  nations  of  the  world  have  created  for  the  distribu- 
tion and  exixjrt  of  products  and  the  expansion  of  trade.  Their 
purpose  was  to  det'ermine,  as  far  as  they  could  from  the  evi- 
dence before  them,  how  far  our  own  existing  ti'ade  methods 
were  likely  to  be  eft'ective  after  the  war;  to  consider  the 
strength  and  character  of  future  competition,  and  to  deter- 
mine whether  any  changes  in  our  trading  methods  are  expe- 
dient. 

The  export  trade  of  the  United  Kingdom  has  been  built  up 
by  individual  effort,  and,  in  consequence,  exhibits  several 
varieties  of  orgarfi.sa tion .  In 'great  part,  the  di'stribution  of 
products  in  external  markets  has  been  the  function  of  mei- 
chauts  who  have  bought  freely  from  any  producer,  though 
in  some  cases  merchants  have  become  attached  to  a  particular 
manufacturer  as  his  agent  or  partner,  and  in  other  cases  the 
manufacturers  themselves  have  estabhshed-^  .strong  dii'ect  con- 
nections with  individual  markets.  In  spite  of  the  very  con- 
siderable achievements  resulting  from  these  various  methods 
in  the  past,  the  Committees  were  generally  of  opinion  that 
they  called  for  Very  careful  reconsidei-atiou  in  the  light  of 
changed  conditions  and  foreign  methods. 

The  Committee  which  investigated  the  Iron  and  Steel 
Trades  anticipate  that  competition  in  externa!  markets  is 
likely  to  be  severe  after  the  war,  as  a  result  of  the  enormous 
increase  in  the.  world's  production  of  steel.  They  are  per- 
suaded that  only  solidarity  of  action  will  enable  the  iron  and 
steel  industi'ies  of  the  United  Kingdom  to  maintain  and  im- 
prove their  ix).sition  in  the  markets  of  the  world.  They  ap- 
prove generally  of  the  principle  of  concerted  action  in  the 
commercial  distribution  of  manufactured  iron  and  steel  goods. 
It  is  possible  that  in  the  case  of  highly  specialised  products 
it-s  application  might  not  be  necessary,  but  they  are  convinced 
of  its  value  in  respect  of  the  bulk  of  iron  and  .steel  products. 
Associations  of  this  chai-acter  are  not  necessarily  of  unifomi 
organisation.  Thus  in  the  engineering  trades,  the  Commit- 
tee mention  a  system  of  .small  co-operative  limited  companies, 
the  capital  being  subscribed  by  the  interested  firms.  The 
sole  busmess  of-  such  selling  companies  is  to  push  certain 
lines  of  goods  manufactured  by  the  subscribers.  The  goods 
sold  in  each  case  are  mutually  non-competitive.  Each  manu- 
facturer is  limited  as  U)  the  products  which  he  is  entitled  to 
have  sold  through  the  agency,  which  thus  acts  as  selling  agent 
for  a  large  dumber  of  maniifacturers  of  distinct,  though  per- 
haps allied,  products.  The  main  eiiticism  of  this  sV'Stem 
made  to  the  C-ommittee  was  that  the  agency,  having  no  special 
interest  in  any  particular  product,  followed  the  lines  of  least 
resistance,  and  consequently  pushed  tho.«e  goods  which  met 
with  a  ready  local  acceptance  at  the  exjiense  of  the  manufac- 
turers whose  goods  did  not  sell  so  easily. 

"It  appears  to  us  that  such  selling  agencies  can  usefully 
be  employed  in  the  early  stages  of  a  firm's  o{)erations  in  a 
new  counti-y,"  the  Committee  state.  "  When  a  clientele  has 
been  collected,  the  finn  if  sufficiently  large,  may  probably 
find  that  sepai-ate  representation  will  best  meet  its  interests." 
The  whole  system  of  pushing  export  trade  requii'es  a  some- 
what bolder  treatment  than  it  has  received  up  to  the  pre- 
sent. We  believe  that  the  excellence  of  British  goods  is 
evei-ywhere  acknowledged,  and  that  if  satisfactory  arrange- 
ments can  be  made  as  to  the  giving  of  credit  in  proper  cases, 
and  greater  attention  is  given  to  prompt  delivery,  the  export 
trade  of  this  country  can  be  very  largely  increased. 

The  Committee  add  : — "  In  the  engineering  trades  of  the 
I'nited  Kingdom  the  working  of  trade  comjjinations  leaves 
much  to  be  desired.  In  the  United  States  such  combinations 
as  a  rule  seem  to  take  the  form  of  amalgamations.  In  Ger- 
many trade  combinations  take  form  in  the  well-knovifn  cartels. 
In  the  ca.se  of  both  countries  the  object  aimed  at  is,  especially 
by  supporting  experimental  investigations  and  .scientific  de- 
partments, to  co-ordinate  production,  to  promote  efficiency, 
tc3  eliminate  waste,  to  push  home  trade,  to  facilitate  export 
trade,  and  to  unify  seUing  arrangements.  In  both  of  these 
countries  the  ideal  at  which  trade  combinations  aim  is  the 
maximum  of  production  at  the  minimum  of  cost.  In  this 
country,  .so  far  as  we  have  been  able  to  ascertain  from  the 
evidence  before  us,  trade  combinations  exi.st  only  for  the  pur- 
pose of  maintaining  home  prices.  Even  in  this  respect  they 
are  difficult  to  keep  going,  as  a  violent  slump  is  apt  to  bring 
such  a  combination  to  an  end. '  Apparently  we  had  in  this 
country  before  the  war  few  combinations  having  for  their 
objects  the  co-ordination  of  production,  the  pushing  of  trade, 
the  elimination  of  waste,  the  facilitating  of  exjxirt  trade,  or 
joint  sellinij  arrangements,  thnuch  we  understand  that  there 
are  some  amalgamations  which  have  to  some  extent  effected 
this  object." 

Very  emnhatic  views  on  the  advantages  of  cotnbination  to 
promote  joint  interests  in  the  exnort  trade  are  expressed  in 
the  follnwinc  statement  by  the  Committee  reporting  on  the 
electncal  trades  : — 

"  For  several  years  past  there. has  been  in  Germany  a  con- 


sistent pohcy  of  amalgamation  and  association,  and  several 
establishments  of  world-wide  importance  have  thus  been 
built  up.  Only  two  or  three  Gei-man  companies  are  seriously 
engaged  in  the  electrical  business  overseas,  and  the  competi- 
tion which  British  manufacturers  have  to  face  is  almost  en- 
tirely with  these  houses.  But  these  competitors,  though  few, 
have  immense  resources,  with  highly  trained  staffs  and  compe- 
tent workmen,  their  factories  are  well  equipped,  they  have 
established  branches  all  over  the  world,  and  maintain  elabo- 
rate research  lalwratories.  They  have  enormous  financial 
strength,  for,  in  addition  to  then-  own  capital,  they  are 
closely  bound  up  with  leading  financial  institutions  not  only 
in  Germany,  but  elsewhere  on  the  Continent,  in  a  manner 
which  does  not  exist  in  Great  Britain. 

In  contrast  with  this  policy  of  association,  which  has  provid 
.so  successful  both  in  Gennany  and  in  America,  Great  Britain 
has  always  discouraged  combination,  fearing  a  rise  in  prices 
to  the  detriment  of  the  consumer.  As  a  res\dt  of  this  policy 
of  isolated  effort,  numbers  of  small  concerns  have  arisen. 
each  struggling  against  the  other  for  bare  existence.  By 
association  it  would  be  possible  to  manufacture  each  class  of 
apparatus  in  the  most  suitable  factory,  the  management  of 
which  would  thus  be  concentrated  on  its  own  speciality  in- 
stead of  being  wasted  on  a  variety  of  products.  It  is  essen- 
tial that  output  should  be  thus  consolidated  instead  of  re- 
maining  in  the  hands  of  a  number  of  weak  concerns,  many 
of  which,  moreover,  have  further  reduced  their  competitive 
power  by  dabbling  in  a  variety  of  productions.  The  Com- 
mittee is  convinced  that  under  properly  organised  combina- 
tion or  association  the  cost  of  production  will  be  materially 
reduced,  and  that  there  ,is  no  reason  to  fear  that  enhanced 
prices  will  be  charged  to  the  consumer  as  a  result  of  such 
combination. 

"If  electrical  factories,  which  are  unquestionably  necessary 
on  national  con.siderations.  are  to  be  maintained  in  a  state 
of  efficiency,  steps  must  be  taken  at  the  earliest  possible 
moment  t<i  deal  with  the  problem.  A  sound  and  permanent 
industry  can  be  estabhshed  not  only  to  supply  the  home 
market,  but  to  secure  a  much  greater  proportion  of  the  over- 
seas trade  of  the  world.  This  can  be  done  either  by  amalga- 
mation among  the  companies  engaged  in  the  industry  or  by 
the  development  of  the  practice  of  association  for  common 
purposes.  In  whichever  direction  action  be  taken,  the  Com- 
mittee is  convinced  of  the  need  for  reform.  Only  by  the  crea- 
tion of  strong  combinations  will  it  be  possible  for  Great 
Britain  to  compete  with  the  great  foreign  corporations,  which 
not  only  manufacture,  but  undertake  comprehensive  con- 
tracts,  make  powerful  financial  alliances,  and  thus' exert  in 
every  direction  gi-eater  influence  than  is  possible  in  the  case 
of  any  individual  finn." 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readers  are    invited   to   submit    particulars   of  new   or   improred  ■ 
dsviees  and  apparatus,  which  will  be  published  if  considered  of 
sxifUcient  interest. 

.4n  Improved  Type  of  Outdoor  Terminal  Box. 

For  terminating  underground  cables  at  the  terminal  poles  i 
of  an  overhead  transmis.sion  line,  an  inverted  type  of  box  is  ] 
usually  employed,  i.e.,  a  box  from  which  the  insulators  point  ; 
in   a   downward  direction.     There  are   several   types   of   box 
at  present  used   which  answer  to   this   description,  and   the 
majority    of  them    are    fitted    with    insulators  which  requii-e  ; 
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Fig 


B.I.  &  H.C.  Outdoor  Terminal  Box. 


protection  from  the  weather  to  render  them  in  any  way  suit-  \ 
able  for  the  work  for  which  they  are  intended.  These  insu-, 
lators  are  usually  shielded  by  separate  castings  of  bell  shape,, 
fixed  to  the  box  by  screws,  or  similar  means,  or  a  shield  is; 
cast  solid  with   the  box.  _  _      ] 

The  disadvantage  of  protecting  the  insulator  in  this  fashion  ^ 

_  ^ J 
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is  that  the  efficiency  of  the  insulator  is  diminished,  owing  to 
the  radial  distribution  of  the  electrostatic  field  between  the 
conductor  and  the  shield,  as  compared  with  a  longitudinal 
.distribution  of  the  electrostatic  field,  more  or  less  parallel  to 
the  'Conductor,  when  no  shield  is  u.sed ;  hence  there  is  a 
tendency  to  diminish  the  factor  of  safety. 

It  i.s  evident,  therefore,  that  if  metal  shields  are  used,  apart 
from  protecting  the  insulators  so  that  the  latter  can  insulate, 
they  should  be  so  far  removed  from  the  conductors  as  will 
provide  a  reasonable  factor  of  safety.  Obviously,  this  means, 
in  the  case  of  boxes  used  on  h.t.  or  e.h.t.  circuits,  that  the 
shields  must  necessarily  be  of  large  dimensions;  consequently 
the  box  is  large,  and  the  amount  of  compound  liquid  required 
to  fill  it  is  considerable. 

With  a  view  to  getting  rid  of  the  disadvantages  of  metal- 
shield  protection  of  insulators,  and  at  the  same  time  providing 
a  box  with  a  high  factor  of  safety,  but  of  comparatively  small 
dimensions,  the  box  illu-strated  in  fig.  1  has  been  developed 
and  patented  by  ihe  British  Insulated  &  Helsbv  Cables, 
Ltd.,  of  Prescot,  Lanes.  The  insulators  of  this  box  do  not 
Tequii-e  protection,  as  they  are  so  shaped  that  they  are  self- 
shielding.  The  disk  formation  of  the  insulator  prevents  rain 
from  having  access  to  a  pert  of  the  surface  of  the  insulator 
which  lies  between  the  bare  conductor  and  the  earthed  box. 
so  that  under  the  worst  of  working  conditions  there  is  always 
.sufficient  insulation  to  prevent  a  flash-over. 

A  box  designed  for  working  at  11,000  volts  was  fitted  up  and 
tested,  with  the  following  results  : — 


Flash-over,  dry  

Plash-over,  wet  (under  heavy  spray) 


65,000  volts. 
58,000  volts. 


In  the  dry  test  the  arc  was  over  the  surface  of  the  insu- 
lator, but  in  the  wet  test  the  arc  bridged  the  gap  between 
the  lip  of  the  insulator  and  the  box.  Considering  that  this 
box  for  11,000  volts,  3-core  cable,  is  so  small  that  it  takes 
only  '26  lb.  of  compound  to  fill  it,  it  will  be  appreciated  that 
these  results  are  highly  satLsfactoiy. 

The  insulators  are  arranged  so  that  they  can  be  readily 
replaced  in  the  remote  event  of  breakage,  the  compound 
above  the  fork  of  the  cable  being  of  a  semi-duid  consistency. 
They  are  also  provided  with  hemp  threads,  and  are  screwed 
into  the  box,  the  hemp  acting  as  the  male  thread.  The  use 
of  hemp  in  this  way  provides  a  flexible  joint,  thus  obviating 
the  possibilitv  of  fracture,  due  to  vibration  (Patent  No. 
105,.586/16). 

The  box  is  arranged  for  filling  with  compound  to  the  level 
of  the  machined  joint  between  box  and  cover,  and  as  the 
cover  is  domed,  allowance  is  made  for  the  expansion  of  the 
compound  which  will  take  place  when  the  box  is  .subjected 
to  heat.  Cases  are  known  where  boxes  have  cracked,  due  to 
the  lack  of  such  provision. 

The  brass  gland  for  wiping  to  the  lead  of  the  cable  is 
arranged  for  attachment  to  the  box  in  such  a  way  that  the 
wiped  joint  may  be  made  away  from  the  box.  and  the  hole 
in  the  box  for  receiving  the  gland  is  of  such  size  that  it  is 
possible  for  the  terminals,  when  sweated  to  the  cable  cores. 
to  be  passed  through.  This  permits  of  all  the  jointing  being 
done  on  the  ground,  thus  reducing  the  cost  thereof,  and  simpli- 
fving  erection. 

B.E.V.   Electric   Industrial  Truck. 

The  British  Electric  Vehicles,  Ltd.,  of  Hoghton  Street, 
Southport,  are  manufacturing  two  sizes  of  electric  industrial 
truck,  viz.,  for  half  and  one-ton  loads,  but  a  light  and  heavy- 
duty  pattern  is  made  for  each  of  these  loads.    The  light-duty 


10  for  the  one-ton  machine.  The  loading  space  for  all  types- 
is  6  ft.  X  .3  ft.;  '27-cell,  .50-volt  Chloride  "  Ironclad  "  batterie." 
of  60  and  96-ampere-hour  capacity  are  fitted  to  the  half  and 
one-ton  sizes  respectively.  Special  ball-bearing  motors  and 
controllers  with  renewable  fingers  and  contacts,  giving  three 
speeds  in  either  direction,  are  provided;  the  frame  is  of 
riveted  steel,  fitted  with  solid  rubber-tired  wheels,  chain 
drive  from  motor  to  rear  wheel,  and  the  rated  speed  is  six 
to  seven  miles  an  hour,  and  rated  mileage  on  the  level,  20  to 
•25  miles  per  battery  charge. 

These  trucks  are  guaranteed  against  defective  material  antt 
workmanship  for  12  months,  and  undergo  full  tests  before- 
dispatch. 


REVIEWS. 


Fia.  2.— B.E.V.  Ei.ECTiiic  TuLCK. 

pattern  is  intended  for  level  runs  on  good  surfaces,  while 
the  heavy-duty  type  is  designed  for  use  on  rough  tracks,  and 
to  climb  gradients  up  to  1  in  20  for  the  half-ton,  and  1  in 


Manual  of  Reinforced  Concrete.  Bv  C.  F.  M.\RSH,  M.Inst. C.E  . 
and  W.  DuN!<^  F:E.I.B..4.  London  :  Constable  &  Co  . 
Ltd.    Price  lOs"  Od.  net.    X^^:  -h  475  pp.,  191  illustrations. 

This  is  the  third  edition  of  the  work,  and  has  been  re- 
written and  considerably  enlarged.  The  standard  notation 
proposed  by  the  Concrete  Institute  for  fonnulae  has  been 
adopted,  and  a  variety  of  new  methods  of  calculation,  new 
diagrams,  etc.,  has  been  incorporated  in  the  volume,  which 
now  comprises  475  pages. 

After  treating  of  the  materials  employed,  methods  of  con- 
struction, and  the  behaviour  of  reinforced  concrete  structures- 
with  regard  to  water,  fire,  &c.,  the  authors  proceed  to  the 
discussion  of  loads,  bending  moments,  and  shearing  forces  on 
structures  of  various  types,  giving  abundant  data  bearing 
upon  the  requu-ements  of  practical  conditions.  Many  of  the- 
subjects  dealt  with  are  of  immediate  interest  to  central-station 
engineers,  such  as  the  pressures  on  retaining  walls,  coai 
.storage  bins,  &c.  This  part  of  the  book  occupies  nearly  100 
pages,  and  is  followed  by  one  twice  as  long,  dealing  with 
methods  of  calculation,  with  the  aid  of  numerous  diagrams 
*  which  facilitate  the  quick  determination  of  the  required 
values  required,  by  graphical  means.  The  last  part  gives  gene- 
ral information,  tables,  &c.,  bearing  upon  the  subject.  A 
prominent  feature  of  the  work  is  the  use  wherever  possible- 
of  handy  methods  by  which  the  evaluation  of  formulae  is 
largely  avoided,  and  the  time  of  the  user  is  economised,  "and 
the  work  is  evidently  intended  to  meet  the  needs  of  the 
engineer  who  is  actually  engaged  in  the  design  and  erection 
of  ferro-concrete  structures.  It  contains  a  mass  of  practical 
information  which  should  render  it  indispensable  to  those 
concerned  in  such  operations. 


Handbook  of  Machine  Shop  Electricity.  By  C.  E.  Clewell.. 
London  :  Hill  Pubh,shing  Co.  Price  12s.  6d.  net. 
This  work  is  a  somewhat  curious  OUa  Podrida-Mke  collec- 
tion of  matter.  The  compiler  explains  in  his  prefatory  re- 
marks that  the  book  has  been  prepared  primarily  for  the 
practical  machine-shop  man,  and  is  offered  as  a  reference- 
book  and  guide  to  the  practical  everyday  applications  of  elec- 
trical energy  in  workshop  operations.  A  laudable  object, 
suiely,  but  after  a  close  perusal  of  the  compiler's  chosen 
subjects  and  hra  methods  of  treating  the  matter  one  is- 
forced  to  the  conclusion  that  the  really 
I)ractical  average  machine-shop  man  -will 
get  somewhat  confused  in  his  interpre- 
tation of  many  of  the  more  important 
branches  dealt  with,  and  the  reviewer  is 
inclined  to  think  that  some  of  the  guid- 
ance tendered  is  not  very  helpful. 

The  work  is  divided  into  10  sections, 
which  are  further  split  up  into  sub-divi- 
sions, the  various  subjects  in  each  sec- 
tion being  arranged  alphabetically.  The 
explanatory  text  is  generally  clear,  but 
there  is  much  redundant  matter,  ami 
many  superfluities  and  useless  repeti- 
tions that  ap|)ear  might  with  advantage 
have  been  omitted. 

Section  1  is  mainly  a  dictionary  of 
terms,  &e.  In  Section  2  on  "  Circuits," 
systems  of  tran-iiraission  and  distribution 
are  discussed,  and  the  reader  is  taken 
rapidly  from  conduit  running  to  man- 
hole construction,  resuscitation  from  elec- 
tric shock,  screws  and-  nails,  &c.  Wiring 
is  resumed,  and  runs  on  for  some  _3() 
pages,  when  a  pause  is  made  to  con- 
sider Ohm's  Law  and  its  practical  appli- 
cations. The  matter  on  costs,  in  Sec- 
tion 3,  can  hardly  be  considered  as  hav- 
ing any  practical  value,  on  this  side  of 
the  water  at  least,  and  the  reader  is 
advised  to  check  the  prices  given  against  quotations  from  manu- 
facturers. Section  4  contains  quite  a  lot  of  interesting  read- 
ing on  communication  and  control,  illustrated  descriptions  of 
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many  useful  devices  applicable  to  everyday  shop  wants  being 
given  herein. 

Too  much  has  been  attempted  in  Section  5;  the  reader  is 
liiistled  on  from  questions  of  efficiency  to  rheostats,  machinery 
foundations,  "grounds,"  machine  details,  and  thence  to 
parallel  operation,  stopping  a  brief  spoil  to  look  at  a  picture 
or  two  of  Ediison  and  other  cells,  until  he  arrives  breathless 
at  a  conventional  line  diagram  of  the  Scott  transformer  con- 
nection. Following  a  1'2-line  description  of  the  function  of 
-slip-ring.f.  this  chapter  ends  rather  abruptly  with  a  meagre 
and  not  very  lucid  sketch  of  the  static  transformer. 

Section  (5  gives  some  interesting  information  about  electric 
.soldering  and  welding,  but  the  data  tabulated  are  not  by  any 
means  up  to  date  as  representing  modern  shop  systems. 

The  use  of  the  magnet  or  clapper  switch  is  discussed  in 
Section  7,  and  .some  data  on  the  lifting  magnet  appear. 
Sandwiched  between  them  one  finds  mention  of  magnetised 
hammers,  screw-drivers,  and  such-like  small  tools,  also 
wrinkles  on  the  demagnetising  of  watches,  and,  later,  the 
extraction  of  metal  particles  from  the  eye  is  mentioned.  The 
electric  heating  of  various  shop  tools  is  described,  and  mag- 
netic chucks  are  discussed  at  some  length. 

In  Section  8,  on  lamps  and  shop  lighting,  the  requirements 
for  good  factory  lighting  are  considered  according  to  the 
code  of  the  lUuminatmg  Engineering  Society  of  New  York, 
the  11  articles  of  the  said  Society's  creed  being  reproduced 
.ill  extcnso.  A  description  of  lamps  and  fittings  which  follows 
does  not  inark  any  advance  by  comparison  with  modern  prac- 
tice on  this  side. 

Measuring  instruments  and  measurements  are  dealt  with  in 
Section  9.  Various  a.c.  and  d.c.  switchboard  instruments, 
photometers,  and  pyrometers 'are  shown  and  illustrated,  and 
a.  short  abstract  of  an  article  on  shop  operations  analysed  by 
graphic  meters  is  given.  The  power-factor  indicator  is  rather 
.-ummardy  dismissed  in  a  brief  half  colimnn.  The  voltmeter, 
watt-hour  meter,  and  wattmeter  are  collectively  disposed  of 
m  less  than  20  lines  of  text,  notwithstanding  the  important 
pa/i-t  played  by  the  indispensable  wattmeter  in  a.c.  power 
measurements.  The  handy  detector  galvo.,  and  the  univer- 
sally-used magneto  form  of  insulation-resistance  test  sets 
.seem   to  have  been  entirely  overlooked   as   shop   accessories. 

The  last  chapter.  Section  10,  deals  with  motors  and  applica- 
tions. Some  good  information  on  various  forms  of  driving 
is  given,  and  numerous  t}'t>es  of  switch  control  are  described. 
The  method  of  putting  fuses  on  the  "  live  "  side  of  the  main 
-switch,  as  .shown,  is  bad  practice.  The  tabular  data  on  the 
power  required  to  drive  machine  tools  should  be  useful  to 
those  'w-ho  have  to  deal  with  shop  tool  layouts.  Fourteen 
pages  are  devoted  to  the  cai-e  of  motors,  and  much  advice 
of  a  really  practical  nature  is  given.  Towards  the  end  of 
this  section  details  of  machine  design,  both  a.c.  and  D.c,  are 
.discussed  at  considerable  length,  the  explanatory  sketches 
being  good  and  clear.  The  volume  ends  after  disposing  of 
veiltilating  systems  in  four  pages,  no  reference  being  made 
to  the  electrically-driven  fan  or  blower  as  applied  to  modeni 
foundry-cupola  and  smithy  practice.  An  index  of  nearly  2,000 
references  is  provided. 

In  the  opinion  of  the  reviewer  this  work  fails  to  achieve  its 
avowed  object;  as  an  electrical  encyclopaedia  it  may  have 
some  claim  to  consideration  by  the  class  of  reader  to  whom 
it  is  proffered.  The  compiler  and  his  collaborators  have 
evidently  been  to  no  small  amount  of  trouble  in"  collecting 
material  for  this  compendium,  but  the  technical  reading 
public— on  this  side  of  the  Atlantic  at  any  rate— in  search  of 
daily  provender  have  long  been  wise  in"  discriminating  be- 
tween collected  catalogue  matter  and  really  i-eliable  informa- 
tion for  the  practical  engineer.  The  volume  is  profusely  illus- 
trated, in  fact,  rather  too  much  so,  many  of  the  figures"  shovy- 
ing  external  perspectives  of  proprietary  apparatus  being  more 
suitable  for  the  resjiective  makers'  lists.  Many  of  the  illustra- 
tions might  with  advantage  be  omitted  altogether  as  being 
in  no  wise  helpful  to  a  comprehension  of  the  text.  The 
A. B.C.  classification  is  irritating,  amounting  almost  to  a 
fetish,  andmuch  has  been  sacrificed  therebv.  Apart  from  a 
■*ew  obvious  typographical  slips  the  book  is  a  good  example 
of  the  printer's  craft,  and  is  of  convenient  pocket  size,  and 
■pleasing  appearance  externally.— S.  L. 
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Electrocnlture  at  Warrington. — The  Corporation  Elec- 
tricity Committee  and  the  local  Small  Holdings  and  Allotments 
Committee  are  to  co-operate  in  a  series  of  experiments  in  electro- 
culture,  which  are  to  be  carried  out  on  a  portion  of  the  acreage  in 
Victoria  Park,  which  is  to  be  planted  with  potatoes  this  spring. 
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MANUFACTURERS     AND     PRE-WAR 
CONTRACTS. 

A  COMMITTEE  appointed  by  the  Board  of  Trade  in 
April,  1917,  to  consider  the  position  of  British 
manufacturers  and  merchants  in  relation  to  con- 
tracts entered  into  by  them  before  the  war,  has  re- 
cently issued  its  report.  In  the  nature  of  things, 
it  was  hardly  to  be  expected  that  the  Committee 
could  or  would  prescribe  a  sovereign  remedy  for  all 
the  hardships  brought  about  by  the  war,  and  we  are 
not  surprised  to  find  that  the  report  contains  the  fol- 
lowing paragiraph : — "We  cannot  too  strongly 
emphasise  our  opinion  that  the  best  possible  solu- 
tion of  the  difficulties  we  have  been  considering  lies 
in  the  extension  of  this  spirit  of  compromise.  We 
are  confident  that  as  it  has  already  solved  many  of 
them,  it  will  solve  most  of  those  that  remain." 

This  finding  might  almost  be  regarded  as  axip- 
matic.  Were  litigants  ready  and  willing  to  corn- 
promise  t.ieir  differences  the  Law  Courts  might 
close  their  doors.  But  alas !  compromise  is,  and 
must  always  be,  based  on  a  recognition  by  each 
party  that  there  is  something  to  be  said  for  the  views 
of  the  other  side,  and  there  are  those  who  will  listen 
to  no  compromise  except  the  full  recognition  of  their 
legal  rights. 

To  give  the  Committee  its  due  it  is  necessary  to 
appreciate  the  extraordinary  difficulty  of  the  prob- 
lem it  had  to  consider.  It  had  to  inquire  into 
contracts  between  persons  in  the  United  Kingdorn, 
and  between  English  subjects  and  "  persons  or 
companies  in  the  United  Kingdom  or  in  allied  or 
neutral  countries."  If  the  rights  of  British  subjects 
inter  se  have  to  be  settled  our  legislation  or  our 
Courts  may  be  able  to  do  justice;  but  different  con- 
siderations arise  when  one  party  to  a  contract  is  a 
Frenchman  or  a  Swede.  He  will  look  upon  the 
matter  from  a  different  standpoint. 

Let  us  state  quite  briefly  what  the  law  was  as  to 
the  performance  of  pre-war  contracts,  and  then  indi- 
cate to  what  extent  it  has  been  modified  by  legisla- 
tion. It  is  not  until  these  points  are  considered  tiiat 
the  recommendation  of  the  Committee  can  be  ade- 
quately understood. 

Prima  facie,  if  a  man  bnids  himself  by  contract 
unconditionally  to  do  that  which  tunis  out  to  be 
impossible  he  will  be  held  to  his  bargain,  and  must 
pay  damages  for  his  failure  to  perform.  Where, 
however,  the  contract  becomes  impossible  of  per- 
formance, relief  will  be  granted.  But  impossibility 
here  means  commercial  impossibility.  Mere  in- 
creased cost  of  performance,  unless  to  an  enormous 
and  extravagant  extent,  does  not  make  it  impos- 
sible. A  man  is  not  prevented  from  performing  by 
economic  unprofitableness  unless  the  pecuniary  bui- 
den  is  so  great  as  to  approximate  to  physical  pre- 
vention. 

Impossibility,  for  this  purpose,  covers  the  case 
where  a  man  is  prevented  by  the  performance  of  the 
contract  being  illegal — as  when  it  involves  tradings 
with  tne  enemy,  or  an  infringement  of  regulatioQS 
made  under  the  Defence  of  the  Realm  Act.  So  it 
has  been  held  that  a  mere  rise  in  freights  at  sea  iis 
no  excuse  for  the  non-perfonnance  of  a  contract 
between  an  English  merchant  and  the  subject  of  a 
neutral  State. 

This  being  the  state  of  the  law  at  the  beginning  of 
the  war,  it  is  obvious  that  it  cannot  be  strictly  ap- 
plied without  very  considerable  hardship.  That 
hardship  in  the  main  falls  upon  the  seller,  and  not 
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on  the  buyer.  The  buyer  who  has  made  a  forward 
contract  hopes  to  be  able  to  sell  as:ain.  If  he  had  a 
contract  running  when  the  war  broke  out,  he  was 
able  to  advance  his  prices  to  the  consumer.  The 
seller,  on  the  other  hand,  who  stood  committed  to 
cei-tain  prices  on  August  4th,  1914,  had  no  redress. 
The  fact  that  relief  is  sought  by  seller  rather  than 
buyer  is  borne  out  by  the  fact  that  of  the  witnesses 
who  gave  evidence  before  the  Committee,  the  vast 
majority  were  contractors,  manufacturers,  sellers, 
and  suppliers.  In  only  a  few  instances  did  the 
tuyers,  or  consumers,  or  others  similarly  concerned 
come  to  emphasise  their  position — the  fact  being,  of 
course,  that  they  were,  m  the  main,  content  with 
the  present  position  of  affairs. 

The  existing  remedies  open  to  a  party  who  cannot 
perform  his  contract  are  as  follows: — At  a  very 
early  date  an  Act  was  passed  which  enabled  the 
Court  to  stay  execution  on  a  judgment  if  the  breach 
of  contract  which  led  to  tne  judgment  was  due  to 
the  war.  The  Court  in  bankruptcy,  too,  may  refuse 
fo  allow  a  man  to  be  made  bankrupt  in  a  similar 
case.  It  is  to  be  observed  that  this  measure  of  relief 
Only  extended  to  the  enforcement  of  remedies.  It 
did  not  relieve  a  contractor  from  his  obligations. 
Last  year,  however,  very  much  wider  powers 
were  conferred  upon  the  Courts.  In  July,  1917, 
another  Act  was  passed  under  which,  in  the 
case  of  any  pre-war  contract  for  the  construc- 
tion of  any  building,  or  work,  or  for  the  supply  pf 
materials  for  any  building  or  work,  if  the  Court  is 
satisfied  that  the  contract  cannot  be  enforced  accord- 
ing  to  its  terms  without  serious  hardship,  it  may 
be  annulled  or  suspended  on  prescribed  conditions. 
The  Court  must,  however,  be  satisfied  that  the  non- 
performance was  due  to  lack  of  materials  or  labour 
©wing  to  the  war,  and  may  not  make  any  provision 
for  compensation  to  either  party,  nor  has  the  Court 
power  to  frame  a  new  contract  for  the  parties. 

It  is  important  to  notice  that  these  powers  extend 
only  to  building  and  works  contracts.  The  manu- 
facturer who  is  under  a  pre-war  contract  to  supply 
machinery  could  not  invoke  these  powers  of  the 
Court. 

But  the  Act  of  1917  goes  somewhat  further.  In 
the  case  of  any  contract — not  merely  a  pre-war  con- 
tract— if  any  of  its  terms  cannot  be  performed 
without  serious  hardship  owing  to  what  may  be 
briefly  temied  Government  interference,  the  Court 
may  order  its  suspension  or  annulment.  Note  that 
this  power  applies  to  any  contract  made  at  any  time. 
It  gives  relief  from  liability  when  the  fulfilment  of  a 
contract  has  been  interfered  with  by  the  action  of  a 
Government  department,  or  of  a  competent  naval 
or  military  authority. 

While  the  Act  of  1917  does  not  in  either  case 
give  the  Court  direct  power  to  vary  a  contract,  it 
does  so  impliedly,  because,  instead  of  having  his 
contract  annulled  altogether,  the  partv  who  desires 
that  it  shall  be  enforced  according  to  the  letter  may 
consent  to  some  reasonable  variation  of  the  terms. 
In  this  sense,  therefore,  a  considerable  measure  of 
relief  has  already  been  extended  to  those  who  are 
suffering  from  the  burden  of  pre-war  contracts. 

Many  of  the  witnesses  urged  that  all  contracting 
parties  who  liav€  sustained  loss  through  the  advance 
in  the  cost  of  material  and  wages  should  be  recom- 
pensed by  the  Government.  The  Committee,  how- 
ever, does  not  approve  of  compensation  unless  the 
loss  involved  is  due  to  the  direct  interference  of  the 
Government.  It  suggests,  nevertheless,  that  an 
allowance  might  be  made— it  being  assessed  under 
the  principle  administered  by  the  Defence  of  the 
Realm  (Losses)  Commission.  Subject  to  its  pious 
mvocation  of  the  spirit  of  compromise,  this  is  practi- 
cally its  only  recommendation. 

To  a  suggestion  that  there  should  be  a  general 
cancellation  of  contracts,  the  Committee  replies  that 
as  many  contracts  of  the  kind  under  consideration 
were  made  with  British  subjects,   the  effect  might 


prove  disastrous  to  British  credit.  The  only  hope  of 
adjusting  differences  between  English  manufac- 
turers and  subjects  of  neutral  and  allied  Countries 
lies  in  the  establishment  of  some  kind  of  inter- 
national court  of  arbitration. 

It  is  conceived  that  a  study  of  the  foregoing  out- 
line of  the  Compiittee's  report  must  lead  to  the  con- 
clusion that  the  manufacturer  must  rely  mainly  upon 
the  spirit  of  compromise.  If  the  Committee  has 
not  seen  its  way  to  recommend  payment  of  com- 
pensation for  all  losses  out  of  public  funds,' it  is  un- 
likely that  Government  will  undertake  the  burden, 
having  regard  to  the  present  financial  position  of 
the  State.  For  our  own  part,  however,  we  cannot 
see  why  the  very  substantial  measure  of  relief 
already  granted  to  contractors  for  works  and  build- 
ings should  not  be  extended  to  manufacturers.  It 
is  true  that,  owing  to  daily  additions  to  the  number 
of  articles  which  cannot  be  purchased  without  an 
''A"  Certificate  from  the  Ministry  of  Munitions, 
cases  of  Government  interference  are  becoming 
more  and  more  numerous.  In  such  cases  relief  may 
possibly  be  obtained  under  the  second  provision  of 
the  Act  of  1917.  But  there  are  numerous  cases 
where  the  fulfilment  of  orders  for  machinery  is 
being  held  up  owing  to  the  "  diversion  or  insuffici- 
ency of  labour"  occasioned  by  the  present  war.  In 
our  opinion  the  law  should  be  modified  so  as  to  give 
the  manufacturer  rights  as  valuable  as  those  which 
are  at  present  enjoyed  by  the  builder  and  the  con- 
tractor for  works. 


The   reports    of   the  past  year's 
Electric  Rail=     working  on  the  railways  which  are  ; 
way  Results,     wholly  or  partially  operated  by  elec-  i 
trie  traction  cannot  but  be  gratify-  | 
ing  to  those  who,  like  ourselves,  have  consistently  i 
advocated  the  electrification    of  the  suburban   rail-  ■ 
ways  of  this  countrj'.     In  spite  of  a  vast  amount  of  ' 
discussion,   the  movement   has  made  comparatively  , 
slow    progress — out    of    the    maze    of    steam    rail-  j 
ways    in    the   Metropolitan  district,    only   some  200  * 
miles  are  as  yet  converted  to  electric  traction ;  th«  I 
directors  have  dallied   with  the  subject,  have  even  I 
admitted  the   probability   of   success,  but   have   ex- 
cused  themselves   from   cariying   out  the  work  on 
the  ground  of  uncertainty  as  to  the  best  system,  or 
other  feeble  objections.       Nevertheless,  some  pro- 
gress has  been  made,  and  from  time  to  time  a  sec- 
tion of  steam  railway  has  been  electrified — with  the 
immediate  result  that  the  traffic  has  increased  at  an 
unexpected  rate,  while  the  expenses  have  remained 
stationary,  or  have  been  reduced.     The  success  of 
the   South-Westem   electrification,  like   that  of  the 
Brighton   system,   has   been   immediate  and   pheno- 
menal; no  fewer  than  10,000,000  additional  passen- 
gers have  been  carried  during  the  past  year,  and  as 
the    chairman    remarked    at    the    annual    meeting, 
houses  in  the  district  served  are  now  unobtainable. 
The  improvement  in  the  service  given  can  only  be 
appreciated    by    those    who   are    familiar  with    the 
conditions    obtaining    both    before    and    after    the 
cliange.     The   new    service   on   the    North-Western' 
line  to  Watford  has  also  exceeded  all  anticipations. 
Unfortunately,   the  war  has  for  the   present   put  a 
stop  to  the  various  developments  contemplated  by 
these  companies.    We  hope,  however,  that  they  will 
proceed  with  their  schemes  at  the  earliest  opportu- 
nity, with  the  confidence  engendered  by  the  success 
already  attained    on  their   own    and    other   London 
suburban  systems;  the  results  are  not  in  doubt — nor 
have  they  been,  since  the   London   Bridge-Victoria 
section  of  the  Brighton  system  was  electrified  eight 
3^ears  ago.     All  that  was  wanting  to  emulate  that 
success  was  the  will  to  act  with  energv  and  zeal,  and 
we  hope   that   not    only  these,   but  also    the   Great 
Eastern    and    South-Eastern    companies    will    take 
vigorous  steps  towards  reform  the  moment  they  are 
permitted  to  do  so. 
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TEMPERATURE     EFFECTS     IN     DIRECT- 
CURRENT    METERS. 


By  G.  W.  STUBBINGS. 


Thk  effect  of  temperature  on  the  accuracy  of  electricity 
meters  is  frequently  treated  as  if  it  were  of  small  import- 
ance, and  the  high  temperature  coefficient  of  a  mercury 
meter  is  not  often  regarded  as  a  disadvantage.  A  little 
oonsideration  will  show  that  this  view  is  not  a  sound  one. 
A  temperature  variation  of  3°  C.  will  cause  an  alteration  in 
the  accuracy  of  an  unshunted  mercury  meter  of  about  1  per 
cent.  To  compare  the  performances  of  two  such  meters, 
the  one  fi.xed  in  the  living  room  of  a  house,  or  in  a  cup- 
board leading  out  of  the  same,  and  the  other  in  the  base- 
ment, the  average  temperature  of  the  first  in  the  winter 
months  during  its  hours  of -working  will  be  in  the  neigh- 
bourhood of  20'  C,  whilst  the  temperature  of  the  other 
may  average  not  more  than  8°  C.  As  the  difference  in 
temperature  will  be  12°,  there  will  be  4  per  cent,  difference 
in  the  accuracies  of  the  two  meters.  In  view  of  the  im- 
portance of  this  matter  of  the  temperature  coefficient  of 
meters,  a  brief  in^■estigation  of  the  magnitude  of  this  co- 
efficient for  meters  of  various  types,  and  of  the  factors 
which  cause  it  to  be  modified,  may  not  be  uninteresting. 

The  case  of  an  unshunted  meter  may  first  be  considered. 
Let  (0  be  the  angular  speed  of  the  rotor,  R  the  specific 
resistance  of  the  material  of  the  brake  disk,  b  the  braking 
flux  ;  the  eddy  currents  will  be  proportional  to  w  b/r,  and 
the  braking  torque  to  w  b^/R,  and  since  the  driving  torque 
is  proportional  to  B  c,  c  being  the  current  in  the  meter — 
(0  =  K  c  r/b,  k  being  a  constant. 

If  (oj  and  Rfl  be  the  speed  and  resistance  respectively  at 
■standard  temperature,  /  the  excess  temperature  of  working 
over  standard,  «  the  resistance  temperature  coefficient  of  the 
material  of  the  brake  disk — 

„  =  (1   +   a  0  K  C  Ro/b  =  0,0  (1    +   a  /), 

and  the  temperature  coefficient  of  the  meter  is  equal  to  the 
resistance  temperature  coefficient  of  the  material  of  the 
brake  disk.  In  the  majority  of  mercury  meters  of  recent 
manufacture  the  armature  disk  serves  also  for  braking,  and 
it  therefore  follows  that  as  copper  disks  are  used  in  such 
meters,'  the  temperature  coefficient  of  these  meters  will  be 
0'428  per  cent,  per  degree  C.  The  above  reasoning  is 
based  on  the  assumption  that  the  whole  of  the  line  current 
-passes  through  the  armature  disk.  This  is  not  strictly  true, 
as  actually  the  disk  is  shunted  by  the  mercury.  As  the 
resistance  temperature  coefficient  of  mercury  is  0'072  per 
cent,  per  degree  C,  the  actual  temperature  coefficient  of  the 
meter  will,  for  reasons  dealt  with  below,  be  only  about 
one-third  per  cent,  per  degree  C. 

The  second  case  to  be  considered  is  that  of  a  meter 
shunted  with  a  material  identical  with  that  forming  the 
meter  circuit.  In  this  case,  calling  the  resistance  of  the 
meter  and  shunt  circuits  respectively  r  and  v',  the  current  in 
the  meter  will  bee  r/(r  +  r,),  and  if  rnand  r,,'  are  the  values 
of  the  resistances  at  standard  temperature,  the  value  of  this 
current  will  \>o,fS  being  the  resistance  temperature  coefficient 
of  the  shunt  and  meter — 

C  'V  0+13  0/('-o  +  V)  (1  +  (8  0  =  c  ru'/('-o  +  '-o')- 
The  ratio  of  the  currents  in  the  meter  and  shunt  circuits  is 
therefore  independent  of  the  temperature,  and  the  tempera- 
ture coefficient  of  the  meter  accordingly  is  not  altered  by 
the  addition  of  a  shunt  of  similar  metal  to  that  of  the 
meter  circuit. 

If  the  meter  is  shunted  by  a  special  resistance  metal,  the 
expression  for  the  current  in  the  meter  circuit  will  now  be, 
calling  the  temperature  coefficient  of  the  shunt  S — 
c  ?■;  (1  +  S  /)/{'■,,'  (1   +  S  /)  -f  fo  (1  +  /i  0} 
=  c /■'/{'/•'  +  '\>(1  +  (8/)}, 
since  S  will  usually  be  so  small  as  to  be  negligible, 
equation  of  torques  will  now  be — 

C  r'  B/(r'    +   /'n  (1    +   /S  0}    =   K  w  bS/Ro  (I   -f   a  /), 
0,  =  K  C  r'  Ro  (1  -I-  a  /)/B{r'  +  /-o  (\  +  ISO) 
=  K  C  RgO  -I-  a  /)/i!  {1  +  w  (1  +  /?/)),  where  r,  =  /i  r' 
reducing  finally,  approximately,  to — 
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«  =  K  Eo/b  X  c/(l  +  n)  X  { 1  -t-  a  /  -  /3  /  "/(«  +  1)} 
=  o.o{l  +  ({a-  pn\{n  -It  1)}. 
The  temperature  coefficient  is  accordingly  a  —  P  »jOi  +  1  )• 
The  great  advantage  to  be  gained  by  shunting  a  meter  with 
a  metal  of  approximately  zero  temperature  coefficient  is  now 
apparent.  If  the  bulk  of  the  current  is  in  the  shunt— 
^hat  is,  if  n  be  large — the  temperature  coefficient  of  the 
meter  will  be  nearly  the  difference  between  a  and  /3. 
This  condition  is  usually  satisfied  in  commutator  meters. 
In  such  a  meter,  having  an  aluminium  sheath  for  the  arma- 
ture coils  to  serve  as  a  brake  disk,  the  temperature  coefficient 
of  the  meter  will  be  nearly  0-43— 0-42,  or  about  0-01  per  cent, 
per  degree  C.  It  will  be  noted  that  the  above  reasoning 
does  not  take  into  account  the  back  k.m.f.  of  the  meter 
armature.  Since  the  effect  of  this  back  e.m.f.  is  to  increase 
the  apparent  resistance  of  the  armature,  and  consequently 
to  increase  n,  a  -^  (i  will  be  a  still  closer  approximation  to 
the  temperature  coefficient  of  the  meter. 

The  equation  of  torque  for  an  unshunted  watt-hour-meter 
will  be,  neglecting  compensation  for  friction — 

c  v/r  =  K  b-  w/r, 
r  being  the  resistance  of  the  pressure  coils  and  armature. 
If  y  be  the  average  resistance  temperature  coefficient  of  this 
circuit — 

CO  =  0,,  (1    +   a  0/(1    +   7  0  =  «.   {  I    +   (a.  -  y)  ''}' 

the  temperature  coefficient  of  the  meter  accordingly  being 

a   —   y. 

The  cases  of  shunted  watt-hour-meters  and  of  Aron  clock 
meters  present  a  greater  nuuiber  of  variable  factors.  The 
problem  of  temperature  effect  in  such  meters  is  too  com- 
plicated to  be  investigated  profitably.  It  may  be  said, 
however,  that  in  such  meters  the  elimination  of  temperature 
effect  should  be  more  feasible  than  in  the  simpler  types, 
owing  to  the  greater  number  of  available  adjustments. 

The  high  temperature  coefficient  is  a  serious  defect  of 
the  small  mercury  meter.  There  seems  no  simple  way  in 
which  it  can  be  reduced,  judging  from  the  fact  that  no 
such  device  has  been  placed  on  the  market.  Till  this 
problem,  however,  is  solved,  the  commutator  meter  will 
retain  a  very  important  advantage  over  the  small  mercury 
meter,  in  that  the  temperature  coefficient  of  the  former 
meter  can  be  made  as  small  as  may  be  desired. 


PROBLEMS     OF     INDUSTRY. 


{Comliukd  from  page  149.) 
Recently  Sir  Herbert  Austin  delivered  an  address  on 
Works  Costs  at  a  meeting  of  the  Birmingham  branch  of  the 
National  Union  of  Manufacturers.  According  to  a  summary 
of  the  address  appearing  in  the  Birmimiham  Daily  Post, 
the  speaker  said  that  post-war  conditions  would  be  much 
more  stringent  than  any  experienced  for  many  years : 
Labour  would  demand  a  higher  minimum  wage.  Capital 
would  ask  for  a  higher  rate  of  interest,  credits  would  be 
more  expensive  in  every  way,  and  in  the  big  disorganisation 
that  Peace  would  bring,  the  subject  of  works  costs  must 
receive  serious  and  prompt  attention.  They  would  not  have 
any  time  or  opportunity  to  experiment,  to  dally  with  policy. 
or  show  any  indecision. 

To  enable  a  manufacturer  or  contractor  to  enter  confidently  into 
an  undertakinpr  involving  larjre  sums  of  money,  or  commitments  of 
various  kinds,  he  must  be  sure  of  his  Rrimnd,  and  it  was  here  he 
wished  to  make  his  chief  point— viz.,  working  to  n  standard  or 
predetermined  cost.  To  firms  ensjaired  on  contracting  ahead  for 
lonp  periods  or  for  seasons'  sales,  where  the  product  was  of  a 
variable  character,  he  counselled  that  the  cost  department  should 
be  prepared  to  lay  down  what  were  to  be  the  costs  and  profits, 
before  the  work  was  commenced,  or  even  the  order  accepted,  and 
then  every  day  to  check  and  assure  itself  that  the  a^rreed  or 
standardised  costs  were  not  exceeded.  It  mifrht  not  be  very  easy 
in  some  businesses  to  carry  out  this  scheme,  and  it  w<iuld  necessi- 
tate, in  most  cases,  the  provision  of  larsrer  and  more  expensive  staffs, 
but  the  confidence  it  save,  when  properly  installed,  and  the 
increased  efficiency  it  ensured  in  all  departments,  would  repay  the 
cost  a  hundredfold. 

The  war,  amonjr  other  thinjrs,  had  broufrht  them  into  a  frame  of 
mind  by  which  they  regarded  combinations  and  associations  of 
manufacturers  in  a  more  favourable  light  than  before,  and  they 
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realised  more  fully  that  an  inefficient,  badly-managfed  firm  or  under- 
taking in  their  own  line  of  business  was  a  source  of  dangler  to 
themselves  and  the  cominunity  at  lars'e.  Therefore,  it  should  be 
possible  in  the  future  for  anyone  requiring  assistance  in  an  orgran- 
isinj;  direction  to  appeal  to  the  members  of  his  association  or 
federation  to  help  him,  with  the  knowledge  that  he  would  receive 
sympathetic  treatment. 

In  reg'ard  to  watfes,  for  some  years  before  the  outbreak  of  the 
war  there  was  a  great  deal  of  agitation  against  payment  by  results, 
and  even  in  cases  where  men  were  employed  on  pieje  work,  or 
bonus  systems,  it  was  a  recognised  rule  to  hold  back  production  to 
prevent  anyone  earning  more  than,  say,  time-and-a-quarter  to 
time-and-a-half.  Obviously,  the  efficiency  of  the  shop  was  lowered, 
and  the  indirect  result  was  to  hold  back  also  tie  work  done  by  the 
day  workers — in  other  words,  a  general  lowering  flown  to  one 
agreed  level  of  production.  If  they  were  to  succeed  in  the  effort 
that  all  serious  thinkers  considered  imperative,  then  they  must 
change  this  levelling  down  of  the  efforts  of  labour.  It  must  be 
graded,  and  the  most  skilful  and  diligent  given  the  opportunity  to 
increase  their  productiveness.  It  was  just  asnecessary  to  grade  the 
labour  of  the  country  as  it  was  to  grade  for  military  service — the 
best  must  be  put  at  the  top,  and  the  others  assisted  and  offered 
inducements  to  make  themselves  more  efficient  and  valuable.  A 
rising  scale  of  rates  of  minimum  standard  pay  would  be  required, 
and  different  piece-work  prices,  with  an  efficiency  bonus  for  both 
day  and  piece  workers  who  exceeded  an  agreed  standard  of  output. 
To  carry  out  such  a  change  it  was  manifest  that  the  works  cost 
office  might  need  to  be  strengthened  to  cope  with  the  additional 
work,  and  a  definite  method  installed  of  obtaining  and  recording 
proper  standards  of  efficiency. 

Speaking  at  the  Birmingham  Rotary  Club  on  "  Problems 
of  Industrial  Manufacture,"  Mr.  Arthur  Cox  said  that  there 
was  in  reality  one  supreme  problem — that  of  industrial 
organisation. 

The  complete  set  of  problems  was  of  colossal  dimensions,  but  they 
had  to  be  solved.  Labour  was  getting  better  and  better  organised,  and 
employers  of  labour  would  have  to  be  better  organised— and  soon. 
National  success  depended  upon  the  amount  of  harmony  existing 
between  the  two  organised  bodies  ;  national  failure  and  disaster 
were  inevitable  if  the  two  bodies  were  to  be  antagonistic.  Labour 
wanted  the  assurance  of  a  good  living  wage  ;  better  conditions  of 
living  ;  more  say  in  the  conduct  of  businesses  ;  better  provision 
for  sickness  and  old  age.  The  employers  wanted  the  assurance  of 
being  able  to  secure  a  fair  and  reasonable  return  on  their  invested 
capital  ;  the  removal  of  all  restrictions  on  output  ;  full  scope  and 
recompense  for  initiative  and  enterprise.  The  nation  would  need 
the  highest  possible  productive  efficiency  for  many  years  following 
the  cessation  of  hostilities.  But  to  get  this  result  there  was  one 
thing  essential.  The  peculiar  psychology  of  the  British  working  man 
must  be  studied.  The  more  the  working  man  was  really  understood, 
the  easier  it  would  be  to  straighten  things  out.  Wage  payments 
must  be  based  upon  results  in  such  manner  as  to  form  true  profit- 
sharing  systems  which  the  working  man  could  easily  understand. 

According  to  the  Birminyliani  liuilij  Poxt,  Mr.  Cox  said  that  the 
Whitley  Report  had  sketched  out  a  good  general  idea  for  an  above- 
ground  p'an  for  a  building  proposed  to  be  erected.  The  new 
foundation  must  be  composed  of  the  old  granite  blocks  of  good 
fellowship,  but  a  new  formula  must  be  found  for  the  cement  which 
binds  them  together.  They  wanted  a  formula  for  what  was  a  full 
day's  work  for  a  full  day's  pay.  The  formula  for  determining  it 
must  be  very  simple.  It  must  take  into  account  at  all  times  the 
market  value  of  the  goods  produced,  and  that  there  must  be  a  con- 
siderable margin  between  cost  and  the  selling  price  if  provision 
is  to  be  made  for  superannuation,  and  for  full  pay  for  holidays  and 
during  sickness. 

Mr.  J.  Percy  Plant  said  that  there  were  difficulties  when  firms  came 
'  to  carry  out  the  recommendations  of  the  Whitley  Report.  His 
firm  had  attempted  to  do  this,  and  they  had  found  that  the  election 
of  a  Works  Committee  by  ballot  did  not  tend  to  produce  the  men 
who  were  really  representative  of  the  various  sections  of  the  works. 
That  was  an  element  of  weakness. 

The  Labour  Gazette  for  February  contains  the  full  state- 
ment of  objects  and  constitution  of  the  National  Council 
which  has  been  formed  in  the  Pottery  Industry,  and  as  this 
is  the  first  Whitley  Council  to  be. formed,  we  refer  our 
readers  to  the  Gazette  for  the  details  of  the  constitution. 
Space  only  permits  us  to  publish  the  objects  with  which  it 
has  been  set  up,  but  we  recommend  these  for  consideration 
by  the  electrical  and  engineering  industries  : — 

The  advancement  of  the  Pottery  Industry  and  of  all  connected 
with  it  by  the  Association  in  its  government  of  all  engaged  in  the 
industry. 

It  will  be  open  to  the  Council  to  take  any  action  that  falls  within 
the  scope  of  its  general  object.  Its  chief  work  will,  however, 
fall  under  the  following  heads  : — 

(rt)  The  consideration  of  means  whereby  all  manufacturers  and 
operatives  shall  be  brought  within  their  respective  Associations. 

(A)  Regular  consideration  of  wages,  piece-work  prices,  and  con- 
ditions, with  a  view  to  establishing  and  maintaining  equitable 
conditions  throughout  the  industry. 

((■)  To  assist  the  respective  Associations  in  the  maintenance  of 
such  selling  prices  as  will  afford  a  reasonable  remuneration  to  both 
employers  and  employed. 

(ti)  The  consideration  and  settlement  of  all  disputes  between 
different  parties  in  the  industry  which  it  may  not  have  been 
possible  to  settle  by  the  existing  machinery,  and  the  establishment 


of  machinery  for  dealing  with  disputes  where  adequate  machinery 
does  not  exist. 

(<■)  The  regularisation  of  production  and  employment  as  a  means 
of  insuring  to  the  workpeople  the  greatest  possible  security  of 
earnings. 

(./')  Improvement  in  conditions  with  a  view  to  removing  all 
danger  to  health  in  the  industry. 

(//■)  The  study  of  processes,  the  encouragement  of  research,  and 
the  full  utilisation  of  their  results. 

(/O  The  provision  of  facilities  for  the  full  consideration  and 
utilisation  of  inventions  and  improvements  designed  by  workpeople 
and  for  the  adequate  safeguarding  of  the  rights  of  the  designers  of 
such  improvements. 

(/)  Education  in  all  its  branches  for  the  industry. 

( /')  The  collection  of  full  statistics  on  wages,  making  and  selling 
prices,  and  average  percentages  of  profits  on  turnover,  and  on  ' 
materials,  markets,  costs,  &c.,  and  the  study  and  promotion  of 
scientific  and  practical  systems  of  costing  to  this  end. 

All  statistics  shall,  where  necessary,  be  verified  by  chartered 
accountants,  who  shall  make  a  statutory  declaration  as  to  secrecy 
prior  iki  any  investigation,  and  no  particulars  of  individual  firms  or 
operatives  shall  be  disclosed  to  anyone. 

(A)  Inquiries  into  problems  of  the  industry,  and  where  desirable, 
the  publication  of  reports. 

(/)  Representation  of  the  needs  and  opinions  of  the  industry  to 
Government  authorities,  central  and  local,  and  to  the  commnnity 
generally. 


GREAT     BRITAIN'S     INTEREST     IN 
THE    METRIC     SYSTEM     OF     WEIGHTS    AND  \ 
MEASURES.  J 


By  harry  ALLCOCK. 


1.  When  the  war  is  over  it  must  be  paid  for.     The  burden  of  j 
post-war  taxation  can  only  be  lightened  by  increased  production , 
and  by  the  sale  of  these  excess  products  to  overseas  consumers. 

2.  Provided  always  that  the  menace  of  a  conflict  between  Capital 
and  Labour  is  removed  without  reverting  to ''restriction  of  output," 
and  that  adequate  supplies  of  raw  materials  and  cheap  power  are 
assured,  we  shall  find  ourselves  at  the  end  of  the  war  with 
enormously  increa,sed  resources  for  cheap  production  as  compared 
with  our  pre-war  position.  The  capacity  of  our  industries  to 
absorb  the  labour  of  our  demobilised  fighting  forces  will  thus 
depend  mainly  upon  our  ability  to  increase  the  demand  for  our 
goods. 

3.  Unfortunately,  our  sales  organisations  have  necessarily  been 
neglected  during  the  war  period,  and,  in  addition  to  the  fact  that 
other  countries  have  not  failed  to  profit  by  our  temporary 
inability  to  execute  overseas  orders,  we  must  bear  in  mind  that 
post-war  economic  pressure  will  intensify  the  international  struggle 
for  commercial  supremacy. 

4.  We  shall  accordingly  find  ourselves  confronted  by  unusually 
keen  competition  abroad  at  a  time  when  the  national  interest 
demands  an  enormous  expansion  of  our  overseas  trade.  It  will 
thus  be  just  as  necessary  for  us  to  organise  our  export  trade  as  it 
was  for  us  to  organise,  for  instance,  the  manufacture  of  shells 
and  other  war  munitions. 

.").  This  necessary  organisation  and  development  of  our  export 
trade  will  demand  the  elimination  of  all  hampering  influences.  In 
this  connection  it  will  then  be  remembered  that  for  years  past  our 
overseas  representatives — both'  Government  and  private — have 
m-ged  the  importance  of  our  more  extensive  use  of  the  inter- 
national metric  system  of  weights  and  measures  which  so  many  of 
our  present  and  potential  overseas  customers  already  employ.  (The 
use  of  the  metric  system  is  obligatory  in  34  countries,  representing 
a  population  of  over  437  millions,  and  optional  in  a  further  eleven 
countries  having  a  population  of  over  727  million  people.) 

6.  Whether  we  like  it  or  not,  we  already  find  ourselves  compelled 
to  use  the  metric  system  for  a  portion  of  our  trade  and  to  an  ever- 
increasing  extent.  The  retention  of  our  own  British  system  thus 
compels  us  to  handicap  ourselves  by  working  in  two  systems  where 
one  would  suffice.  For  the  reassurance  of  those  who,  having  no 
intimate  knowledge  of  the  metric  system,  feel  some  alarm  at  the 
suggested  abandonment  of  the  British  system  in  its  favour,  the 
following  statAient  by  the  Right  Hon.  A.  J.  Balfour,  M.P.,  may  be 
quoted.     Replying  to  a  deputation  in  189.i  he  said  : — 

"  Upon  the  merits  of  the  case,  I  think  there  can  be  no  doubt 
whatever  that  the  judgment  of  the  whole  civilised  world,  not 
excluding  countries  which  still  adhere  to  the  antiquated 
systems  under  which  we  suffer,  has  long  decided  that  the 
metric  system  is  the  only  rational  system." 

7.  Germany  employs  one  system — the  metric  system — throngh- 
out  her  laboratories,  workshops,  home  trade,  and  foreign  trade. 
Britain  employs  the  metric  system  in  her  laboratories,  the  British 
system  and  the  metric  system  in  her  workshops,  the  British  system 
for  our  home  trade  and  the  metric  system  for  part  of  her  export 
trade.  (Our  Colonies  have  already  signified  their  desire  to  adopt 
the  metric  system  simultaneously  with  the  Mother  Country.) 

8.  When  we  realise  that  our  national  existence  depends  upon  our 
ability  to  sell  British  manufactured  goods  to  all  nations.  (./>.,  to- 
develop  a  world-wide  trade,  it  will  be  apparent  that  Great  Britain, 
more  than  any  other  country,  would  benefit  from  the  establishment 
of  a  universal  system  of  weights  and  measures.     It  will  be  obvious- 
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that  our  adoption  of  the  metrio  system  would  establish  it  as  the 
universal  language  of  quantity,  but,  on  the  other  hand,  it  is  equally 
clear  that  the  British  system  could  never  become  the  universal 
system,  because  of  its  inherent  defects.  In  the  early  seventies 
Germany  adopted  what  was  then  kuown  as  the  French  metric 
system,  notwithstanding  the  anti-French  sentiments  then  existing 
on  account  of  the  Franco-Prussian  war.  Since  that  date  the  use  of 
the  system  has  been  extended  to  21  additional  countries,  and  it  is 
now  truly  described  as  the  international  metric  system.  These 
facts  should  be  borne  in  mind  by  those  who  may  be  inclined  to  con- 
sider that  our  adoption  of  the  metric  system  would  benefit 
Germany  more  than  ourselves. 

9.  At  the  end  of  the  war  British  manufacturers  will  not  merely 
revert  to  their  pre-war  standiu-d  products — new  designs  and  new 
methods  will  be  the  order  of  the  day.  and  a  unique  opportunity  is 
thus  presented  for  the  reorganisation  of  British  livms  on  the  metric 
basis.  If  all  sales  were  then  compulsorily  made  in  terms  of  the 
metric  system,  it  would  follow  that  all  new  designs,  patterns,  &c., 
would  be  prepared  on  the  metric  basis,  but  the  old  patterns,  kc. 
could  be  continued  in  use  for  manufacturing  purposes  until  they 
became  worn  out  or  obsolete.  In'  selling  the  products  of  these  old 
British-dimensioned  patterns,  i:c.,  all  dimiusions  in  tenders, 
invoices,  Jcc,  would  be  given  in  metric  equivalents,  just  as  we  do 
to-day  in  our  export  departments.  With  the  .passage  of  time  such 
conversions  would  naturally  decrease  in  volume,  and  finally  dis- 
appear, whereas,  uudar  existing  circumstances,  they  must  increase 
continuously. 

10,  In  some  cases  where  the  coincident  use  of  the  British  and 
metric  systems  during  a  transition  period  could  be  shown  to  be 
especially  inconvenient,  it  would  not  be  unreasonable  for  the  Govern- 
ment to  bear  the  cost  of  the  change  by.  for  instance,  allowing  the 
firms  in  question  to  retain  out  of  the  amount  tbey  would  otherwise 
pay  in  excess  war  profits  a  sufficient  sum  to  enable  them  to  replace 
their  present  stocks  of  Britisb-dimensioned  patterns,  A:c.,  by  new 
metric  patterns,  &:c.  Any  costs  so  borne  by  the  nation  as  a  whole 
would  be  speedily  reimbursed  to  the  taxpayel:  through  the  medium 
of  the  reduced  taxation  rendered  possible  by  the  consequent  expan- 
sion of  our  export  trade  and  its  attendant  benefits. 

The  value  of  the  collateral  advantages  accruing  to  the  entire 
community  from  our  adoption  of  the  metrio  system  (e.g..  the 
economies  of  time  and  labour  in  education,  in  calculations 
involving  quantities  and  dimensions,  in  communications  between 
the  scientists,  the  producers,  and  the  consumers  of  the  world) 
cannot  be  expressed  .in  money,  but  it  would  be  admittedly  very 
great. 

It  should  also  be  remembered  that  the  longer  our  adoption  of  this 
inevitable  reform  is  deferred,  the  greater  will  be  the  magnitude 
and  extent  of  the  incidental  difficulties  to  be  overcome. 


SWITCHQEAR     STANDARDISATION. 


By  CHARLES  U.  GAKHARD,  M.I.E.E. 

{Abstract  of  paper  read  before  the  Institution  of  Electrical 

Enginekks.) 
Of  all  departments  of  electrical  engineering,  switchgear  is 
perhaps  the  one  whose  development  is  in  the  greatest  state 
of  dux,  and  in  which  more  changes  and  improvements  are 
continually  taking  place,  and  will  continue  to  take  place, 
than  in  any  other.  Under  these  circumstances,  at  first  sight, 
it  may  be  thought  that  it  is  a  very  unlit  subject  for  standardi- 
sation. Suclr-a  conclusion,  however,  betrays  a  want  of  appre- 
ciation of  the  true  and  best  meaning  of  standardisation. 
Standardisation  properly  understood  is  essentially  a  co-opera- 
tive action  on  the  part  of  the  designers  and  manufacturers 
concerned  in  order  that  the  best  product  may  be  produced 
in  the  shortest  time,  and  with  the  least  expenditure.  To 
attain  this  end  each  party  throws  into  the  common  stock 
his  knowledge  and  experience;  the  old-fashioned  secretive 
policy  is  abandoned,  it  being  recnmiised  thnt  in  this,  as  in  so 
many  other  departments  of  national  life,  the  purely  individua- 
listic policy  must  give  way  to  the  more  enlightened  and,  in 
thS  long  run,  better-paying  one  of  mutual  help  and  combined 
action. 

Apart,  however,  from  the  need  of  such  a  change  in  our 
methods,  if  we  are  to  maintain  our  position  in  the  world's 
engineering  market  in  the  future,  it  must  be  recognised  that 
it  is  also  necessary  if  we  are  even  to  put  ourselves  upon  an 
equality  with  other  countries.  Switchgear  standardisation 
has  already  had  considerable  attention  paid  to  it  in  America, 
Switzerland,  and  Germany,  and  one  object  in  view  in  sub- 
mitting this  paper  is  to  call  attention  to  this  fact,  and  to 
urge  that  such  steps  be  taken  as  will  put  an  end  to  this 
unsatisfactory  state  of  affairs. 

The  authority  for  engineering  standardisation  in  this  coun- 
try is  tjie  EnTineering  Standards  Committee.  According  to 
the  1017  report  nf  the  Committee  no  single  standard  specifica- 
tion dealing  with  any  form  of  switchgear  has  been  issued. 
In  fact,  there  does  not  seem  to  be  any  suitable  organisation 
■within  the  Standards  Committee  to  deal  with  such  \vork.  It 
would  appear  that  there  is  urgent  need  for  the  fornfation  of 
a  special  sub -committee  to  deal  specificallv  with  .switch  and 
controlling  cear. 

A  standard  test  pressure  should  be  agreed  upon   appbcible 


to  all  switch  and  controlling  gear.  This  should  be  higher 
than  the  corresponding  test  for  machinery.  The  American 
Standardisation  Rule  No.  500  specifies  for  machinery  a  test 
pressure  equal  to  1,000  volts..-{)!us  twice  the  normal ;  tor 
switches  and  control  apparatus  above  600  volts,  however, 
Rule  No.  509  calls  for  2,000  volts  plus  -2^  times  the  rated  volt- 
age. This  test  is  very  good  and  reasonable,  and,  moreover, 
is  a  sulhciently  high  one  for  any  form  of  switchgear.  We 
cannot  do  better  than  adopt  it. 

The  standardisation  of  copper  has  already  received  consider- 
able attention  from  the  Engineering  Standards  Committee, 
and  a  similar  standardisation  of  the  other  cunent-carrying 
materials  used  in  switchgear  should  be  made.  These  include 
brass,  gun-metal,  and  phosphor  bionze.  The  whole  subject 
(it  copper  alloys  stands  in  urgent  need  of  standardisation.  The 
^percentage  composition  of  a  "  brass  "  casting  is,  for  example, 
a  very  nebulous  quantity. 

A  standardisation  of  the  length  of  break  of  knife  switches, 
distance  between  the  centre  lines  of  the  poles,  sizes  of  ter- 
minals, current  density  in  the  material,  and  general  stjle 
of  con.struction  is  very  necessai'y.  At  the  pi'esent  time  various 
authorities  have  fixed  their  own  standards,  necessitating 
special  manufacture.  In  addition,  numbers  of  obsolete  re- 
quirements are.  still  insisted  upon  in  certain  quarters.  For 
example,  the  condition  that  the  hinge  of  a  knife  switch 
should  not  carry  current  still  survives.  This  should  be 
obviated  in  future.  As  regards  the  current  density  of  surface 
contacts,  it  is  not  desirable  to  fix  Umits  as  to  this,  as  appar- 
ently very  high  surface  densities  sometimes  yield  vei'y  good 
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Fig.  1.— Controller-finger 
TvpE  OF  Switch  tosT.^CT. 


Fig.  2. — Millivolt  Drop  .^t 
THE  J.nvs  OF  Knife  Switches. 


results.  There  is  much  to  be  said  in  favour  of  the  type  of 
switch  contact  illustrated  in  fig.  1.  With  the  ordinary  form 
of  flat  contact  the  current  really  only  passed  at  a  single  or  a 
few  points.  With  the  controller-finger  type,  however,  a 
definite  line  contact  is  obtained.  A  standardisation  of  the 
millivolt  drop  at  contacts  would  be  a  very  good  thing,  and, 
as  this  is  a  direct  measurement  of  the  capability  of  the  device 
to  make  contact,  has  much  to  recommend  it.  The  values 
given  in  fig.  2  are  founded  on  actual  practice  in  good  work. 
Considerable  variations  exist  at  present  in  the  practice  of 
dift'erent  manufacturers  in  regard  to'  back  connection  studs, 
more  especially  as  regards  the  screw  threads  adopted.  The 
type  of  thread  used  must  be  determined  more  from  con- 
siderations of  electrical  conductivity  than  from  mechanical 
ones.  The  W'hitworth  screw  threads,  for  example,  on  the 
larger  sizes  have  too  coarse  a  pitch,  which  cuts  unduly  into 
the  cross-section  of  the  rod.  A  standardisation  of  these  screw 
threads,  as  also  of  the  coiTCsponding  nuts,  is  very  neces.saiy. 
The  particulars  given  in  Table  I  have  been  found  suitable  by 

TABLE  I.— Suggested  Standards  for  Back  Connection 
Studs  for  Switches.  &c.    Whitworth-Shaped  Thread. 
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the  author.  It  will  be  seen  that  with  the  exception  of  the 
smallest  size  the  Whitworth  form  of  thread  has  been  adhered 
to.  In  all  sizes,  however,  about  |  in.  dianictor  the  pitch  is 
smaller  than  that  of  the  corresponding  diameter  Whitworth 
standard  screw.  .»\bove  3,000  amperes  the  form  of  construc- 
tion illustrated  in  fij.  .3  is  to  be  preferred.  Strip  connections 
riveted  and  soldered  into  the  switch  l>lock  constitute  a  better 
electrical  connection  and.  moreover,  are  cheaper  to  construct 
in  these  sizes  than  studs  would  be. 

The  nuts  for  making  the  connection  between  the  studs  and 
the  connection  strips  must  be  thinner  than  standard  Whit- 
^vorth  nuts.  This  i.^  necessary  in  tho  first  plare  from  con- 
siderations of  space,  which  is  naturally  iitoUed  at  the  back 
of  switchboards.  The  ch'.-f  n^int,  ho^-cver.  is  flint  't  must 
he  possible  to  mnlfe  )    ■    •■  'iltiplr  ittip  conpt^* 
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(ions  attached  to  the  studs  so  ananged  that  they  occupy  the 
minimum  of  space  consistent  with  efficient  ventilation.  The 
best  arrangement  is  to  make  the  spacing  nuts  double  the 
thickness  of  the  standard  connection  strip. 

The  nuts  should  be  practically  flat-sided,  the  comers  only 
being  .slightly  chamfeied  to  prevent  their  cutting  into  the 
material  of  the  sti'ips. 

The  standardisation  of  oil  switches  is  at  the  moment  receiv- 
ing attention,   and  will,  therefore,  not  be  discus.sed  at  great 


Fig.  3. — Larqe  Kmfe  Switch  with  Strip  B.\ck  Coxkections. 

Iqngth  here.  The  considerable  amount  of  work  which  has 
taken  place  in  other  countries  has  had  the  result,  before  the 
war,  of  greatly  assisting  our  foreign  competitors'  export  trade 
in  switchgear.  The  German  manufacturer,  for  example, 
fortified  with  a  set  of  carefully  worked-out  standards,  was  at 
a.  great  advantage  as  compared  with  the  British  manufac- 
turer, who  had  nothing  similar  to  put  forward. 

Ihe  German,  or  "  V.D.E.."  rules  referred  to  not  only  in- 
clude a  set  of  standards  as  regards  the  construction  of  the 
switches  themselves,  but  also  a  number  of  suggestions  -to 
guide  the  operating  engineer  in  his  selection  of  a  suitable 
fwitch  having  regard  to  the  possible  value  of  the  .short- 
circuit  current  at  the  situation  where  the  switch  is  to  be 
u.sed.    Such  a  set  of  rules  is  of  the  utmost  service. 

The  most  important  point  in  switch  standardisation  is 
their  rating  in  terms  of  breaking  capacity.  Such  a  rating 
can  only  be  reliable  if  based  upon  actual  experience.  Syste- 
matic t«sts  axe  necessary  if  progress  is  to  be  made  in  a 
reasonable  time.  Recently,  and  since  the  war,  the  Allge- 
meine  Electricitats  Gesellschaft  of  Berlin  has  built  a  special 
laboratory  for  the  specifio  purpose  of  testing  oil  switches. 

It  is  improbable  that  any  single  concei'n  will  go  to  the 
great  expense  of  establishing  and  running  a  research  labora- 
tory on  the  necessary  large  scale.  This  would  be  much  bettor 
dealt  with  by  co-operative  action  between  the  industry  as  a. 
whole  and  the  Government.  This  action  could  take  the  form 
of  the  establishment  of  a  national  high-tension  research  and 
standardising  laboratory,  which  could  deal  with  such  prob- 
lems as  this  and  those  mentioned  under  the  heading  of  light- 
ning arresters.  The  equipment,  staffing,  and  running  of  an 
efficient  laboratory  on  the  necessary  scale  mean  something 
altogether  different  from  anything  yet  attempted  in  this 
country.  The  very  best  engineering  talent  should  be  secured 
for  its  direction,  and  considerable  financial  resources  would 
have  to  be  available  for  the  large-scale  expeiiments  neres,sary. 

The  leading  consideration  to  be  borne  in  mind  when  in- 
stalling an  oil  .switch  on  a  large  system  is  the  maximum 
jxjwer  in  kilovolt-amperes  which  it  will  have  to  rupture.     The 
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]'"ir, .    4. — DiAGR.\M    Ili.dstk.vtin(!    the    usk   of    TW0-STH1>    OiIj 

SWITCHKS     HAVING     RESISTANCES,     OK    ChOKING     CoII;S, 
CONNECTEO   nPTWEEN   THE   STEPS. 

Iri;    ."..    cpRVE  Connecting  Total  Length  of  Break  and 
Voltage  of  On.  Switches. _ 

use  of  reactances  to  limit  the  short-circuit  curi'ent  has  no^ 
become  recognised  as  essential  for  continuity  of  supply.  It 
is  suggested  that  a  maximum  breaking  capacity  of  500,000 
k.v.a.  should  be  regarded,  at  present,  as  the  largest  short- 
circuit  load  with  which  any  oil  switch  should  be  called  upon 
to  deal.  This  is  considerably  larger  than  a«y  of  the  stan- 
dards set  up  by  the  V.D.E.,  and  would  therefore  constitute 
a   considerable  advantage  ov?r  those  rules. 

The  use  of  the  tWo-step  ftil  switch  (fig.  i)  having  a  resist- 
ance or  chokinc  coll  conhect^ed  between  the  two  steps  has 
been  advocaffd  in  soine  qit.liHers.  ..The  Swiss  Elektrotpch- 
jiitrtiPv   Verein  recctnmendg  this,     With   such  a  'n-itch.  on 


series  with  the  circuit,  and  then  short-circuite'd.  On  switch- 
ing off  the  order  of   procedure  is  reversed. 

The  use  of  the  charging  resistance  is  of  value  in  the  case 
of  s\^itching-in  large  transformers,  for  preventing  the  abnor- 
mal rush  of  current  which  sometimes  occurs.  Such  a  current, 
however,  lasts  only  for  a  very  .short  time,  and  the  only  real 
trouble  is  due-  to  the  tripping  of  the  overload  release  gear. 
This  can  be  guarded  against  by  a  time  lag  on  the  trans- 
foimer  switch.  For  switching-in  cables  such  double-contact 
switches  are  totally   unnecessary. 

Such  charging  rcMstances  are  also  sometimes  u.sed  for 
s\\  ?ti-hing-iii  large  inntnrs,  the  object  being  to  prevent  the 
cipiK  eiitiatinn  of  \(illM;;r  acro.ss  the  end  turns  of  the  windings 
and  consequent  danger  of  internal  short-circuit.  For  this 
purpose  a.  non-inductive  resistance  is  not  much  good,  but  a 
charging  choke  coil  should  be  used.  A  method  such  as  this 
is  simply  a  condonation  of  inferior  insulation  of  the  machine 
concerned.  If  this  latter  were  properly  constructed,  such 
special  switching  appliances  should  not  be  necessary. 

The  Swiss  Electi-otechnical  Society  base  their  recommenda- 
tion of  the  use  of  such  double-contact  switches  on  their 
alleged  capability  of  dealing  with  heavier  short-circuits  than 
single-contact  switches.  It  is  very  much  to  be  doubted 
whether  this  contention  is  right,  and  in  the  absence  of  reli- 
able test  results,  made  under  the  heaviest  conditions,  it 
should  not  be  accepted. 

It  is  possible,  by  means  of  special  constructions,  to  shorten 
considerably  the  length  of  break  necessary  in  an  oil  switch. 

It  is  better  to  have  such  a  length  of  break  that  a  reason- 
able degree  of  safety  is  secured,  even  if  the  special  devices 
mentioned  are  put  out  of  action.  By  length  of  break  is 
meant  the  total  length :  thus  if  there  are  two  breaks  per 
phase  it  is  the  sum  of  the  two  breaks.  F^g.  5  represents  the 
average  of  a  number  of  first-class  modern  manufacturers,  and 
may  be  taken  as  typical  of  present-day  designs.  For  switches 
of  exceptionally  large  breaking  capacity,  however,  the  breaks 
are  sometimes  larger  than  those  indicated  in  the  curve. 

In  all  cases,  for  switches  of  any  considerable  size,  insulat- 
ing barriers  should  be  arranged  between  the  phases.  The 
question  whether  a  separate  oil  tank  should  be  used  per 
phase  is  simply  one  of  size  and  weight.  On  the  larger  switches 
a  single  tank  becomes  too  unwieldy  to  handle.  For  great 
breaking  capacities,  therefore,  three  tanks  are  u,=ed,  and  with 
such  switches  it  is  better  to  arrange  for  actual  concrete  or 
brick  barriers  to  separate  the  phases  entirely. 
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1  Fig.  6. — Curve  Connecting 
Quantity  ok  Oil  and  Breaking 
Cai*citi'  op 
Oil  Circuit-breakers. 


Pig.  7.— Millivolt 
Drop  Across  Brush 
Contacts. 


As  the  oil  is  the  medium  for  taking  up  the  energy  hberated 
within  the  switch  at  the  instant  of  i-upture,  it  is  to  be  assumed 
that  the  more  oil  there  is  the  greater  the  breaking  capacity, 
provided.  f)f  coui-.se,  that  the  whole  of  the  oil  is  brought  into 
effective  use.  Much  larger  oil  tanks  than  wore  previously 
used  are  now  common.  The  curve  in  fig.  fi  connects  the 
total  quantity  of  oil  and  maximum  k.v.a.  breaking  capacity, 
and  may  be  taken  as  representing  good   modern  practice. 

A  high  speed  of  operation  is  now  recognised  as  an  important 
factor  in  increasing  the  breaking  capacity.  It  is  of  the 
utmost  importance  that  the  current  be  finally  ruptured  during 
as  small  a  proportion  of  the  total  travel  as  (lossible.  It  must 
be  borne  in  mind  that  if  there  are  two  breaks  per  phasse,  the 
circuit  is  being  actually  opened  at  twice  the  speed  of  the 
mechanism. 

In  circuit  breakers,  brush  contacts  are  usually  used  at  a 
very  considerablv  higher  contact  surface-density  than  the 
laws  of  knife  switches.  A  separate  .standard  of  specific  pres- 
sure drop  of  brush  contacts  is  therefore  required.  The  values 
given  in  fig.  7  represent  results  which  can  be  obtained  by 
reasonably  good  work,  and  which  do  not  result  in  tempera- 
ture  rises  above  thus"  suggested  later. 


(Tr.  h, 


rhi(Jr<i  ) 


Discussion  in  LondoX. 
The  President,  Mr.  C.  H.  WoRDiNGH.wr,  said  the  author 
gave  ,them  many  practical  suggestions.  There  were  one  or 
two  matters  to  which  reference  might  be  made  :  he  was 
.clad  to  see  that  the  .-^uthor  i-ecoanised  the  Encineering  Stan- 
dards Cdfnmittee  as  ihe  authoritv  on  .standardisation  in  this 
rountvv.  tt  was  fto.  in  fact,  and  all  enjinooviiig  anthoritie<; 
should  support  it.  A  cnnfprerlcp  had  been  held  last  year  with 
the  B.E.A.JIiA.  at  which  Mr.  Hobart  represefite'd  .American 
lnt*r«)rt»,  aai  H  #a*  igtuA  tfeaf  S.*    ^^ritcb  Hp.n^atdieaiion 
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should  be  taken  up  with  American  co-operation.  They  were 
about  to  set  up  a  strong  committee  which  would  deal  with 
the  matters  referred  to  by  the  author  in  the  near  future. 
A  standard  specification  was  about  to  be  issued  for  the  face- 
plate type  of  motor  starter,  w-hich  was  the  most  widely  used. 
He  agreed  as  to  the  necessity  for  investigation  in  switch 
design,  but  felt  it  would  be  better  to  use  existing  institu- 
tions rather  than  to  start  new  ones:  he  was  hopeful  that  the 
Standards  Committee  would  be  able  to  call  on  the  Institution 
for  help,  and  that  the  latter  would  induce  the  Local  Sec- 
tions to  assist  by  sub-dividing  the  work  amongst  them.  Stan 
dardisation  was  a  thorny  question :  it  was  largely  ji  question 
of  reconciling  conflicting  'nteresLs.  and  it  was  hopeless  to 
put  forward  standards  which  might  be  good  for  the  user 
unless  they  were  acceptable  to  the  manufacturer  also. 

Captain  A.  M.  T.wlor  said  he  was  personally  interested  in 
oil  switches,  in  regard  ^t<j  wliich  acquaintance  with  one  or 
two  serious  bm-n-outs  had  impressed  him  w-ith  the  necessity 
for  reliable  construction.  At  Birmingham  they  had  endea- 
voured to  use  switches  suited  to  the  maximurn  short-circuit 
current  at  the  point  nf  use ;  he  quite  agreed  with  the  neces 
sity  of  sectionalising  Inis-bar.';.  but  some  diversity  of  opinion 
existed  on  the  question.  The  two-step  switches  would  be 
very  useful  under  «)iue  condition.s.  It  was  misleading  to 
consider  breaking  cajiacity  in  relation  to  head  of  oil  over  con- 
tacts, as  this  was  unjust  to  tome  designs  where  the  best 
po.ssible  use  was  made  of  the  oil.  The  quantity  of  oil  was 
a  factor  when  a  conflagration  took  ijlace;  in  some  ca.ses  many 
hours  elapsed  before  the  switch  could  be  touched. 

Mr.  E.  W.  Cow.AN  said  he  agreed  almost  wholly  with  the 
author.  He  suggested,  however,  that  it  would  be  an  advan- 
tage to  specify  red-metal  for  castings  in  addition  to  brass  and 
gunmetal.  Eed-metal  should  take  the  place  of  cast  copper. 
Too  much  attention  was  naid  to  area  of  contact  in  switches. 
and  too  little  to  points  of  contact ;  he  agreed  as  to  the  value 
of  the  rnilhvolt  method  of  .standardising  drop  across  switch- 
contacts.  In  oil  switches,  the  liead  of  oil  wa.s  the  important 
thing;  he  described  a  method  ul  quenching  the  incandescent 
vapour  arising  froin  llie  break,  which  had  been  used  in  the 
Transvaal  systems.  He  agreed  that  standardisation  was  very 
necessary,  and  the  industry  must  assist  in  it. 

Mr.  H.  H.  Berry  said  the  paijer  gave  them  excellent  mate- 
rial for  future'  deliberation  in  connection  with  standardisa- 
tion The  primary  matters  were  standardi.s'ition  and  a  prov- 
ing-house  to  prove  the  designs.  Ac.  He  warned  them  not  to 
adopt  the  same  method  as  the  T'nited  States,  where  the 
manufacturers  whose  material  was  tested  .-supplied  the  funds: 
there  apparatus  had  been  standardiscil  to  the  exclusion  of 
much  simpler  apparatus  to  do  the  same  work.  Here  we 
)nust  endeavour  to  standardise  the  simplest  form  of  apparatus 
which  could  be  made  interchangeable ;  in  America  better 
apparatus  was  thrown  out  on  its  demerits  in  regard  to  non- 
interehangeability. 

Mr.  E.  T.  WiLLUMS  was  convinced  that  if  they  wanted  to 
compete  for  business  in  the  future,  they  must  take  up  stan- 
dardisation in  a  thorough  way.  The  primary  intention  in 
standardisation  was  not  in  reference  to  replacements,  but 
rather  the  avoiding  of  a  multiplicity  of  articles  where  one  or 
two  would  sutfiee.  They  must  not  stitle  invention  or  new 
development.  He  knew  that  there  w;as  a  pronounced  feeling 
that  if  anything  new  required  taking  up  they  had  to  go  to 
the  Americans  or,  before  the  war.  to  the  Germans.  They 
must  give   consideration  to   new  ideas. 

Mr.  GoTT  said  they  needed  a  clear  delruition  of  the  scope 
nf  .standardisation.  He  did  not  attach  much  importance  to 
the  author's  .specification  for  castings,  as  a  little  impurity 
had  a  great  effect  on  conductivity.  Something  could  be  said. 
in  the  case  of  large  switches,  for  clamping  the  switch  after 
making  conflict.  The  smaller  .size  threads  suggested  for 
switch  connections,  itc  were  too  small  for  mechanical 
rea.sons.  and  there  were  far  Ux)  many  .sizes  on  the  list.  He 
agreed  as  to  the  titility  of  two-step  switches,  and  had  no 
sympathy  with  the  intciiiiption  of  large  currents  disniptively. 

Prof.  Morris  agreed  with  the  views  expressed  on  stan- 
dardisation. He  suggested  that  certain  alloys  were  worth 
considering  to  take  llie  pla»c  of  materials  now  used  in  switch 
work;  rolled  ahiminiiiui.  for  instance,  .•should  be  included  in 
the  list.  He  agre<-d  that  contact  efficiency  was  far  more 
important  than  contact  area,  and  suggested  that  in  oil 
switches  a  series  of  oil  jets  issuing  throuah  perforations  in 
the  contact  surfaces  would  l>e  far  more  efficient  than  simple 
tank  immersion.  As  copper  fuses  blew  very  much  quicker 
than  lead  fuses,  it  was  possible  to  grade  fuses  so  that  they 
woul3  blow  in  the  right  order. 

Mr.  A.  H.  Ellis  said  that  nothing  less  than  f  in. 
diameter  studs  should  he  used  in  switeh  work.  It  was  an 
erroneous  impression  that  oil-switch  tanks  rarely  blew  off; 
.such  tanks  should  be  of  boiler  plate,  with  suitable  vents,  and 
very  pure  oil  .should  be  used.  It  was  a  question  whether  it 
wa*i  not  better  to  u."^  a  multiple,  break  rather  than  to  in- 
crease the  lensth  of  diioning:  he  disagieed  with  the  length 
■  of  break  for  oil  switches  given  by  the  author.  A  great  quan- 
tity of  oil  was  not -necessary.  "Fuses  should  be  tested  under 
the  worsts  conditions  at  the  station;  if  they  were  safe  there, 
they  Would  be  safe  oiit.side. 

Mr.  W  T  tA'L''>:T-B\TK<fAK  artree.d  as  to  the  need  of  stan- 
d!irc{i8ing.  though  if  it  rpCf-=sit,itecl  the  pooliuc  of  the  ideas  of 
ol!  ITJsipf* idei'"  '•^■d^iU  iv  t1iMl(Si**t'tn«rii.  APwIot*  »dtnlli)rlty  of 
mauwaeiare  was  not  B^eeeeot'y,  no  coefa  works  would  r«qiiir«' 


its  own  patterns,  tools,  &c.  Standardisation  was  necessary 
in  cases  where  other  people's  material  was  affected,  but  he 
could  not  agree  that  it  was  suited  to  oil  switchgeai-.  He 
suggested  that  temperature  rise  should  be  the  measure  of 
carrying  capacity  in  switches. 

Dr.  G.4RRAED  briefly  replied  to  the  discussion,  and  the  meet- 
ing closed. 


CORRESPONDENCE. 


Letters  receiied  by  us  after  5  P.M.  ox  TUESDAY  cannot  appear  inifit 
the  following  week.  Correxpimden's  xhoulil  forward  their  commvni- 
cations  at  the  earliest  posxihle  moment.  A'o  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  potsesrian. 


Comparative   Costs  of  Steam   and    HIectric  Drive. 

.\  certain  factory  us<s  steam  tor  manufacturing  and  driving. 
It  is  desired  to  compare  costs  for  steam  and  electrical  driving. 
What  are  the  most  essential  points  to  prove  which  is  the 
cheaper  to  run'.'  Labour  can  be  taken  at  pre-war  rates,  and 
coal  at  10s.  a  ton.  The  load,  JOO  H.P.,  which  is  fairly  com- 
pact, is  working  full  on  1(1  houi-s  a  day  for  five  days,  and  five 
hours  Saturday.  The  Lancashire  boilers  are  near  the  engine, 
and  one  is  used  specially  for  the  driving.  It  is  understood 
that  the  consumer  pays  for  -50(1  yd.  cable,  440-volt  D.c,  to 
couple  up  to  Corporation  mains.  Three  schemes  can  be 
taken  :—(!)  One  large  motor,  500  h.p.  ;  (2)  five  motors,  100 
H.p.  each;  (3)  20  motors.  30  h.p.  each. 

Steam. 

Electric   Power  Supply  in   Great  Britain. 

The  mterim  report  of  the  Coal  Conservation  Sub-Commit- 
tee, which  was  released  about  two  months  ago.  has  so  far 
evoked  very  little  serious  criticism,  and  whilst  I  realise  that 
perhaps  it  is  not  advisable  for  the  opponents  of  the  report  to 
lie  in  a  hurry  to  disclose  their  side  of  the  case,  yet  I  feel 
that  it  is  time  that  some  of  the  one-sided  statements  should 
be  challenged,  and  I  venture  to'  offer  the  following  comments 
iu  the  hope  that  others  ^ill  take  up  the  matter,  and  not 
allow  those  imacquainted  with  the  details  to  swallow  the 
report  as  being  the  one  and  only  cure  for  the  health  of  oui 
electric  power  supply. 

One  cannot  help  noticing  at  the  outset  that  the  report  i 
<lated  April  16th,  IS'17,  and  the  fact  that  it  has  been  kept 
.secret  so  long,  when  such  vital  interests  were  at  issue,  imme- 
diately raises  suspicion.  I  have  read  the  report  several  times, 
and  fail  to  find  anything  iu  it  that  can  be  said  to  "  assist  the 
enemy  " — unless  such  enemy  be  the  municipahties,  and  the 
tone  of  the  report  suggests  this. 

Suspicion  is  deepened  still  more  when  we  see  the  way  in 
which  the  Board  of  Trade  endeavoured  to  ignore  the  mimici- 
palities  in  the  composition  of  the  Committee  it  appointed  to 
report  on  the  Electric  Supply  of  Great  Britain. 

I  feel  it  is  up  to  the  municipalities,  through  the  I.M.E.A., 
to  issue  a  counter-report,  seeing  that  the  Coal  Conservation 
Sub-Committee,  which  is  without  a  municipal  representative, 
has  so  vigorously  attacked  municipal  ownership. 

Xow  a  few  remarks  on  the  report  itself :  — 

A  great  effort  is  made  to  show  a  "  total  possible  national 
advantage  of  ^lOO.OtKi.OOO  iwr  annum."  Xote  carefully  the 
wording — a  "possible  national  advantage."  No  word  as  to 
the  net  financial  result. 

The  report  is  noteworthy  in  its  silence  as  to  the  cost  of 
establishing  all  the  suiJer-stations  and  trunk  roads  to  obtain 
the  national  advantage  referred  to.  Not  a  single  figure  is 
given  as  to  the  capital  cost  that  will  be  involved,  or  the 
ultimati'  price  at  which  one  may  exix^ct  to  purchase  the 
power;  these  and  many  other  vital  financial  points  are  con- 
veniently ignored. 

Some  enlightenment,  however,  is  vouchs;ifed  in  .Vppendix 
D,  page  2(5.  It  is  there  stated  in  regard  t(i  the  North-East 
Coast  oiierations,  tha*.  "  its  development  and  the  growth  of 
its  ]>rofit-earning  capacity  were  considerablv  delayed  by  the 
work  which  had  to  ho-  done  from  time  to  timi-,  and  the 
sacrifices  that  had  to  be  made  to  secure  uniformity  of  sys- 
tem." If  this  has  been  the  case  in  one  district,  what  will 
be  involved  for  the  whole  of  Great  Britiin^  The  location  of 
K)me  of  the  larger  existing  ix>wer  stations  is  criticised,  but 
here,  again,  not  the  shghtesf  indication  is  given  that  suit- 
able sites  are  obtainable  which  will  embrace  the  three  essen- 
tials, viz.  :  — (1)  An  ample  supply  of  water.  (2)  close  proxi- 
mity to  coalfields  to  effect  saving  in  transport,  (3)  to  be  with- 
in reasonable  distances  of  the  districts  to  be  supplied. 

The  Newcastle  di.strict  is  held  up  as  a  pattern  for  the  rest 
of  (Sreat  Britain,  but,  of  course,  no  more  ideal  district  could 
be  found  for  such  a  scheme,  and  this  is  admitted  in  .Appendix 
D.  on  page  2(i  of  the  Report,  where  it  is  stated  that  in  coal. 
iron,  and  shipbuilding  the  North-East  Coast  figures  represent 
respectively  and  approximately  one-fifth,  one-third,  and  half 
(if  the  nation's  output. 

.Agam.  the  prices  charged  on  the  North-East  Const  are 
tompared  with  the  Lancashire  area.  Here,  of  course,  is  the 
V)ld  *a>ini?  that  iipures  can  be  made  to  prove  anything,  and 
the   WW    ny.-^-Tii'ai    "  n-^'T-.i'."    ie/ taken    to    juetify   the 

r  y-rr.i  ■■^icet  chare"!  to  hifividua'' 
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consumers  on  the  North-East  Coast  be  compared  with  those 
of  municipalities  where  the  consumers  take  equal  quantities 
of  power  under  similar  conditions,  there  will  not  be  found  to 
be  that  large  difference  which  the  report  suggests,  particu- 
larly bearing  in  mind  that  the  municipalities  pay  a  fixed 
interest  on  their  capital,  and  also  make  definite  repayments 
of  capital  each  year. 

Great  stress  is  laid  upon  the  necessity  of  one  large  con- 
trolling body  of  private  interests  for  the  electric  supply,  and 
comparison  is  made  with  the  railways,  but  there  is  this 
immense  difference — under  the  proposals  for  the  electric  power 
supply  there  would  be  an  absolut-e  mouoix)ly,,but  this  has 
not  been  the  c;ise  hitherto  with  the  railways;  for  instance, 
a  passenger  from  London  to  Edinburgh  had  the  option  of 
not  less  than  three  routes,  and  each  company  did  their  best 
to  make  that  particular  route  the  most  attractive. 

We  have  heard  a  great  deal  lately  of  the  soullessness  of  the 
War  Office,  and  one  knows,  to  their  sorrow,  what  Govern- 
ment control  means  in  business,  and  many  examples  could 
be  quoted  of  the  deterioration  of  public  services  once  they 
have  become  merged  into  one  immense  individually-controlled 
concern,  such  as  is  now  proposed  for  the  electric  power  sup- 
ply of  Great  Britain — soulless  is,  I  think,  the  best  descrip- 
tion. 

As  against  j;hese  examples,  let  us  consider  the  tramway 
systems  of  Great  Britain.  Can  it  be  said  that  the  Liverpool, 
Manchester,  Leeds,  Birmingham,  Sheffield,  and  Glasgow  (to 
quote  a  few)  systems  are  examples  of  municipal  rnismanage- 
ment,  and  can  any  company-managed  undertakings  show 
better  results  than  these?  Similarly  with  electric  power 
supply,  it  has  yet  to  be  proved  that  private  ownership  and 
management  is"  better   than  a  municipal  one. 

The  fetish  of  super-stations,  I  know,  is  the  reply,  but  such 
reply  can  only  be  accepted  if  backed  up  with  definite  proof 
that  the  change  is  going  to  be  a  sound  one.  not  only  nation- 
ally, but  financially,  unless,  of  course,  the  nation  is  pre- 
pared to  pay  for  the  advantage  it  will  obtain  in  the  calcu- 
lated conservation  of  its  coal  supply.  It  is  monstrous  to  sug- 
gest that  an  individual  must  pay  more  for  his  electricity  in 
order  to  benefit  the  nation  by  conserving  the  coal  supply. 

The  aspect  of  the  question  from  the  electric  supply  legisla- 
tion point  of  view  is  laboured  at  great  length,  and  here, 
again,  the  municipalities  come  under  the  whip.  It  is  well 
known  that  the  desire  of  the  pow'er  companies  was  to  traverse 
all  districts  and  scoop  up  the  large  and  remunerative  con- 
sumers, leaving  the  small  and  unremunerative  ones  to  the 
municipality,  and  this  idea  is  still  running  in  their  minds, 
as  on  page  16,  paragraph  40,  also  page  14  of  the  report,  they 
suggest  that  the  new  authority  take  over  all  existing  under- 
takings and  systems,  except  "  possibly  the  lighting  and  small 
power  consumers." 

Here  in  a  nutshell  is  the  answer  to  the  insinuations  made 
against  municipahties  in  the  second  paragraph  of  the  foot- 
note on  page  13,  and  indirectly  hinted  at  in  Appendix  B. 

It  is  not  that  they  (municipalities)  have  under-charged 
power  consumers  and  over-charged  for  other  services.  If 
anything,  the  reverse  is  the  case,  and  innumerable  instaiices 
could  be  quoted  to  show  that  the  sale  of  power  at  low  prices 
has  enabled  the  charge  for  other  services  to  be  reduced.  It 
is  the  small  consumer  that  is  a  drag  on  an  undertaking, 
unless  there  is  a  preponderance  of  large  consumers  to  make 
the  small  ones  a  negligible  quantity,  and  that  is  why  the  re- 
port suggests  that  the  new  authority  take  over  the  large 
remunerative  supplies,  leaving  the  small  and  unremunera- 
tive ones  to  local  bodies. 

Whilst  the  legislative  difficulties  of  power  companies  are 
emphasised,  nothing  is  said  about  similar  dilficulties  that 
municipalities  experience.  They  are  bound  to  accept  all  con- 
sumers, large  or  small,  and  treat  all  alike,  and  they  are 
always  jealously  watched  by  gas  authorities  and  others  to 
see  that  they  do  not  exceed  their  legal  powers  (the  recent 
Hackney  case  is  a  notable  example). 

Very  few  undertakings  have  power  to  hire  apparatus  or 
carry  out  any  installation  work,  all  extensions  to  the  plant 
and  mains  have  to  receive  the  solemn  sanction,  after  due 
inquiry,  of  the  L.G.B.,  and  the  annual  interest  and  repay- 
ment of  loans  have  to  be  rigidly  adhered  to. 

The  municipahty  is  bound  to  the  four  corners  of  its  provi- 
sional order  area,  and  any  new-  business,  although  a  sound 
commercial  proposition,  is  out  of  the  question  if  there  is.  the 
.«-'ightest  suggestion  of  preferential  charges.  Give  the  munici- 
palities the  same  power  as  it  is  proposed  to  give  to  the  new 
electric  supply  authority,  and  there  is  no  doubt  that  the 
same  saving  in  coal  wiU  be  realised  at  a  far  less  capital 
outlay. 

It  is  amusing  to  see  the  pretty  little  fable  at  the  foot  of 
page  11  resuscitated  in  a  serious  Government  report.  Doubt- 
less the  author  of  it  imagined  himself  to  he  the  only  man  in 
London,  probably  the  super-man.  He  appears  to  have  quite 
overlooked  the  fact  that  the  station  supplying  his  office  light 
vary  equally  cook  another  man's  breakfast  and  supply  the 
power  for  a  third  man's  train.  A  proposal  which  has  to 
resort  to  such  arguments  for  its  backing  must  evidently  be  a 
very  thin  one. 

It  is  also  very  pathetic  to  see  the  feeble  attempt  made  on 
page  15  of  the  report  to  obtain  the  support  of  the  Labour 
Party  by  dnngling  before  their  eyes  the  idea  of  a  universal 
supplv  of  cheap  elertri.itv.  Perhaps  the  authors  of  the  re- 
port could  enlighten  ur  as  to  how  far  this  has  been  realised 


in  all  the  workmen's  houses  in  that  "  clean-cut  example  "  of 
the   iSurlh-Last  Coast. 

In  conclusion,  1  would  say  that  it  behoves  every  municipal 
engineer  to  carefully  study  the  report,  and  see  that  both 
bides  of  the  question  are  fully  laid  before  their  respective 
-Members  of  Parliament,  as  that  is  the  most  effective  method 
uf  coimteracting  the  attempi;  that  is  being  made  to  take 
advantage  of  war  conditions  to  hustle  the  nation  into  handing 
over  our  electric,  power  supply  to  the  soullessness  of  company 
ownership,  whose  incentive  (according  to  Appendix  C,  para- 
graph E)  is  "  bigger  profits,"  or,  to  put  it  tersely,  coal  con- 
servation is  mere  camouflage  for  the  creation  of  a  huge 
piivate   monopoly  of  our  electric  power  supply. 

Fredk.   W.   Purse, 

City  Electrical  Engineer. 

Cailisle,  February  ilnd,  1918. 

P.S. — The  above  v\'as  written  before  the  statement  of  the 
I.M.E.A.  appeared.  To  be  correct,  of  course,  it  should  be 
"  statement  of  the  I.M.E.A.  Council."  The  comment  by  the 
Hon.  Secretary  that  the  views  set  forth  may  not  be  agi'ee- 
able  to  many  of  the  smaller  undertakings  is  especially  note- 
worthy w'hen  one  remembers  the  long  struggle  to  obtain  a 
more  adequate  representation  of  such  undertakings  on  the 
Council.  It  win  be  interesting  to  watch  how  the  opinions 
of  the  "  lesser  fry  "  will  be  considered  and  respected. — ^F.W.P. 


The  12-}  per  cent.  Award  and  Clerical  StaBs, 

The  letter  published  by  you  in  your  issue  of  February  18th, 
from  "  Ctiiet  Glerk,"  is  a  timely  one,  as,  without  doubt, 
there  exists  a  great  diversity  of  opmion  as  to  whether  clerical 
staffs  were  meant  to  come  withm  the  scope  of  the  award, 
and  it  is  this  lack  of  definiteness,  unfortunately  common  to 
many  of  the  orders,  A:c.,  issued  by  oificial  departments, 
which  no  doubt  prevents  many  chief  engineers  and  electric 
supply  committees  from  coming  to  any  decision  upon  the 
matter.  In  some  instances,  however,  it  provides  the  pro- 
verbial loophole  for.  "  driving  a  carriage  and  pair  through 
the  Act,  "  and  consequently  there  are  bound  to  be  instances 
of  employes  being  excluded  who  cannot  enforce  their  claim 
due  to  this  lack  of  clearness  of  definition. 

It  cannot  but  be  admitted,  however,  that  without  the 
assistance  and  loyal  co-operation  of  the  commercial  and 
clerical  staff's  electricity  undertakings  could  not  be  efficiently 
worked,  and  it  is,  therefore,  difficult  to  conceive  that  Sir 
George  Askwith  had  the  intention  of  excluding  them  from 
his  award  of  January  7th.  It  would  settle  what  is  at  pre- 
sent a  great  grievance  if  it  were  possible  for  Mr.  Proctor, 
in  his  capacity  of  Secretary  to  the  I.M.E.A.,  to  obtain  a 
definite  otticial  niling  upon  'his  point  for  the  guidance  and 
instruction  of  all  concerned,  and  would,  further,  ensure  uni- 
formity of  treatment,  which  at  present  does  not  exist.  Inci- 
dentally, this  would  also  avoid  the  necessity  for  the  usual 
stereotyped  inquii'y  being  sent  round  to  ascertain  what  other 
undertakings  were  doing,  and  consider  the  saving  of  time 
and  paper,  &c.,  it  would  mean  in  not"^equiring  to  comply 
with  the  usual  request  for  "  a  copy  of  the  tabulated  replies 
received  "  ! 

In  connection  with  the  definition  of  the  term  "  technical 
staff"  referred  to  in  the  award,  may  I  be  allowed  to  put 
the  following  query  : — 

How  many  clerks  are  there  who  have  not  been  granted  the 
l'2j  per  cent,  bonus,  but  who  have  been  claimed  by  their 
chiefs  in  the  return  on  Fonn  MM.82.S.  as  coming  under 
Code  Nos.  2,015  and  2,017  of  the  Schedule  of  Protected 
Occupations,  the  latter  of  which  provides  protection  (above  a 
certain  age  limit)  for  "  teclinical  staff  and  clerks  possessing 
high   technical  knowledge"'? 

I  am  afraid  the  definition  of  "  technical  staff  "  is  not,  in 
many  cases,  the  same  now  as  in  May,  1917. 

Diversity  Factor. 


I  have  been  much  interested  in  the  correspondence  in  your 
columns  from  "  Chief  Clerk  "  and  "  Another  Chief  Clerk  " 
.regarding  the  12i  per  cent,  award.  I  conclude  these  gentle- 
men are  in  a  similar  position  to  myself,  and  have  been  re- 
fused the  bonus  as  being  in  a  class  who  are  not  covered  by 
the  award. 

It  seems  to  me  to  be  hopeless  to  await  some  voluntary 
official  ruling  on  this  point,  and  even  if  there  is  a  remote 
possibihty  of  such  an  occurrence,  is  there  not  some  depart- 
ment or  power  to  which  we  could  independently  refer  our 
cases,  and  ask  for  a  decision?  Perhaps  you  can  enhghten 
us  on  this  matter. 

Inquirer. 

[As  we  have  already  indicated,  the  proper  course,  when 
a  difference  has  arisen  regarding  the  applicabihty  of  the 
award,  is  to  appeal  to  the  Chief  Conmiissioner. — Eds.  Elec. 
Eev.]  

The  Organisation  of  Electric  Supply  Officials. 

The  correspondence  and  other  columns  of  the  electrical 
papers  show  thai  organisation  is  in  the  air.  but  I  have  not 
seen  any  pubhc  suggestion  of  the  need  of  an  .\ssociation 
comprising  officials  on  the  commercial  side  of  the  electric 
supplv   mdustry. 

Such  a  proposal  is,  hnwe^er,  bound  to  come,  and  I  voatore 
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to  submit  for  discu.ssion  the  question  whether  it  is  more  to 
the  ndvantage  of  all  concerned  that  separa.te  associations 
should  be  formed  for  different  classes  of  officials,  or  that  all 
should  combine  in  one  organi-sation  for  mutual  protection 
and  the  advancement  of  the  industry.  I 

There  is.  I  think,  some  danger  of  jealousy  and  hostility 
being  created  between  different  classes  of  officials  by  the 
setting  up  of  exclusive  organisations,  and  such  a  state  of 
things  is  not  likely  to  redound  to  the  advantage  of  the  indivi- 
duals, or  the  efficient  working  of  the  undertakings  con- 
cerned. The  expected  developments  in  national  electricity 
supply  may  give  rise  to  many  questions  involving  the  in- 
t-erests  of  both  engineering  and  commei-cial  staffs  of  existing 
undertakings,  and  each  class  could  bring  to  a  combined 
organisation  some  help  in  defending  tho.se  kgitimate  interests. 
But  I  do  not  propose  to  argue  the  question  at  this  stage. 
Mv  object  is  to  arouse  discussion  by  others. 

G. 

February   mil,    1918. 


WAR  ITEMS. 

Exports  to  China. — The  Lomlun  Ua-ette  for  February  26th  con- 
tains names  of  further  persons  and  bodies  in  China  to  whom 
exports  may  be  consigned. 

A  German  Industrial  Council. — The  Amsterdam  correspondent 
of  the  Miiniiiiq  I'ust  quotes  the  L(t]ialnn:eiqer  to  the  effect  that  a 
German  Industrial  Council  has  been  founded  in  Berlin  consisting 
of  2'-)  representatives  of  the  Union  of  Manufacturers.  2.i  repre- 
sentatives of  the  Central  Association  of  German  Manufacturers, 
and  four  representatives  of  the  Association  for  the  Protection  of 
the  Interests  of  the  Chemical  Industry. 

Raw  Material  Stocks  for  Peace  Itlanufacturing. — Dr.  Addison 
has  appointed  a  Committee  to  consider  an  important  question 
affecting  after-war  industry.  It  is  entitled  "  The  Committee  on 
Financial  Risks  Attaching  to  the  Holding  of  Trading  Stocks,"  and 
consists  of  representatives  of  Government  Departments,  banking, 
merch.-vnts  and  manufacturers.  Trade  Unions,  and  others.  Its  duty 
is  thus  described  : — 

"  To  inquire  and  to  report  as  to  any  measures  which  could  he 
adopted  with  a  view  to  securing  that  manufacturers  should  be 
financially  in  a  position  to  hold  stocks  after  the  war,  and  that 
reasonable  safeguards  are  established  to  prevent  serious  financial 
losses  as  a  result  of  possible  depression  following  on  a  period  of 
great  inflation  in  respect  of  stocks  of  materials  required  for 
industry." 

It  is  understood  that  as  the  prices  of  materials  are  greatly 
inflated  at  present,  manufacturers  are  disinclined  to  purchase  stocks 
in  readiness  for  the  resumption  of  full  peace-time  production,  as 
they  are  in  fear  of  a  big  fall  when  Peace  comes,  and  they  will  be 
involved  in  loss.  Dr.  Addison  has  been  informed  that  they  are 
limiting  themselves  to  quantities  which  will  barely  tide  them  over 
contracts  to  which  they  are  already  committed,  and  deferring  the 
purchase  of  materials  for  making  articles  for  stocks.  The  Com- 
mittee is  appointed  because  the  above  action  will  probably  retard 
the  return  to  maximum  national  productiveness,  and  it  will 
investigate  the  matter  with  a  view  to  devising  a  way  out  of  the 
difficulty.  Any  body  or  association  of  important  trade  interests 
which  wishes  to  have  an  opportunity  of  presenting  its  views  on  the 
subject  should  communicate  with  the  secretary,  Mr.  R.  C.  Small- 
wood,  Ministry  of  Reconstruction,  2,  Queen  Anne's  Gate  Build- 
ings, S.W. 

The  Reconstruction  Advisory  Council. — Dr.  Addison  has  now 
announced  the  names  of  the  members  of  the  Advisory  Council 
which  will  assist  him  in  considering  the  proposals  that  his  Depart- 
ment has  to  handle.  There  will  be  four  separate  sections  ;  — (1) 
Finance.  Transport,  and  Common  Services  :  (2)  Production  and 
Commercial  Organis.ation  :  (3)  Labour  and  Industrial  Organisa- 
tion ;  (1)  Social  Development  Cincluding  rural  reconstruction). 
Included  in  the  list  are  the  following  t — Sir  Henry  Birchenough, 
Sir  C.  Fielding,  Major-General  Sir  Percy  Girouard,  Sir  R.  T. 
Glazebrook,  Mr.  W.  L.  Hichens,  Sir  Clarendon  Hyde,  Sir  C.  Met- 
calfe, Sir  H.  B.  Rowell,  Sir  H.  Babington  Smith,  Sir  Bowan 
Thomson,  and  the  various  representatives  of  labour,  social,  ship- 
ping, agricultural,  and  other  interests. 

Germany  and  Raw  Materials.— In  the  course  of  an  article  in 
the  FriDtkfiirtn-  Zeitintij  (quoted  in  the  Timeii)  the  following 
paragraphs  appear  : — 

"  As  regards  raw  materials,  our  aim  will  be  to  make  ourselves 
more  independent  than  we  were  before  of  foreign  countries.  It  is 
assumed  that  our  home  production  of  fibres  will  provide  a  substi- 
tute for  a  considerable  part  of  the  cotton  imports,  and  in  copper 
we  have  been  able  to  a  large  extent  to  make  ourselves  independent 
of  foreign  countries  by  our  splendid  technical  achievements. 

"  Not  the  least  important  question  to  which  the  Imperial  Office 
for  Economics  will  have  to  give  its  attention  is  the  question  of  the 
demobilisation  of  the  workmen,  which  involves  the  greatest 
difficulties." 

Discharged  Soldiers  as  Tram  Drivers. — At  the  Oldham  Local 
Tribunal,  a  Corporation  tramcar  driver  C^S).  married,  15  1.  was 
appealed  tor  by  the  tramway  department.  The  manager  was 
asked  why  the  Corporation'  supported  this  man's  claim  aud  not 
those  of  the  other  car  drivers  who  had  been  before  the  Tribunal 
during  the  afternoon.      Mr.   Priestley   replied   that   there   were 


reasons,  but  it  would  not  do  to  go  into  them  in  detail.  He  added 
that  the  department  was  likely  to  be  in  some  difficulty  in  the 
matter  of  engaging  discharged  soldiers,  as  (since  the  recent  acci- 
dent at  Dover,  when  a  number  of  persons  were  killed  through  the 
act  of  a  driver  who  was  a  discharged  soldier)  the  Board  of  Trade 
had  strongly  advised  against  such  men  being  entrusted  with  tramcar 
driving  unless  they  passed  a  very  strict  medical  examination.  The 
Tribunal  granted  temporary  exemption  to  .July  1st. 

Exemption  Applications. — At  the  West  Riding  Appeals  Tribunal, 
a  Harrogate  electrical  engineer,  who  had  been  ordered  to  get  work 
of  national  importance  and  recommended  to  substitute  an  engineer 
at  the  Fiirness  Hospital  at  Harrogate,  reported  that  he  had  not 
been  given  the  job,  as  they  said  he  had  not  enough  experience  to 
do  all  that. was  required.  He  was  required  to  do  general  electrical 
work,  repairs  to  gas  stoves  and  cookers,  to  lead  pipes  and  hydraulic 
lifts,  splicing  wire  ropes,  repair  and  refix  fall  pipes,  repair  steam 
pipes  and  taps,  fix  new  pipes,  mend  locks,  make  keys,  grind  and'set 
scissors,  repair  laundry  machinery,  repair  steam  engines  and  make 
new  parts.  &c.  The  National  Service  Representative  agreed  that 
they  would  never  find  a  substitute  to  do  all  that.  Exemption  was 
granted  to  April  2l8t,  conditional  on  finding  work  of  national 
importance. 

At  Wolverhampton,  four  appeals  were  made  by  the  Corporation 
Tramway  Department,  and  the  Chairman  (Mr.  L.  B.  Moreton)  said 
that  he  was  inclined  to  believe  that  two  of  the  men  were  engaged 
in  work  covered  by  the  certified  list  of  occupations.  Aid.  Craddock 
said  that  protection  was  only  given  electricians  at  electrical 
generating  stations.  The  peculiarities  of  the  municipal  tramway 
system,  however,  rendered  the  employment  of  men  similarly  skilled 
indispensable  to  the  carrying  on  of  the  undertaking.  The  decisions 
were  as  under  : — Battery  attendant,  six  months  ;  motor  man  and 
an  electrical  fitter,  conditional  upon  their  employment  ;  motor-'bus 
driver,  to  join  up  within  a  month. 

At  Nuneaton,  exemption  was  claimed  by  F.  M.  Howard  (33,  B  2), 
electrician  at  the  Newdegate  Colliery.  He  said  that  he  'r.ad  a  col- 
liery exemption  card  dated  March  Itith.  and  he  had  had  no  noti- 
fication of  its  withdrawal  beyond  the  calling-up  papers.  He  was 
still  engaged  on  the  same  work  as  when  the  card  was  issued.  He 
was  advised  to  return  the  calling-up  papers,  stating  that  he  held 
an  exemption  card,  and  the  appeal  was  respited  pending  the  result 
of  this. 

High  Wycombe  Tribunal  has  granted  six  months'  exemption  to 
E.  H.  Milner  (40,  C  1),  electrical  engineer. 

At  Mansfield,  an  appeal  was  made  by  Geo.  Cooper  (:i,').  Grade  2). 
electrician,  who  said  that  -his  business  was  now  on  the  exemption 
list,  he  having  contracts  with  the  military  and  other  important 
bodies.  He  was  given  conditional  exemption  so  long  as  his  occu- 
pation is  a  certified  one. 

Coventry  Tribunal  has  granted  six  months'  further  exemption 
to  R.  N.  James  (31,  Grade  3),  tramway  inspector,  formerly  in 
Class  B  1. 

At  Kendal,  the  Corporation  electricity  department  opposed  a 
military  appeal  against  exemption  held  by  a  stoker  (41).  The 
appeal  was  allowed,  and  temporary  exemption  until  July  15th  was 
substituted. 

Hitchin  Rural  Tribunal  has  granted  four  months'  exemption  to 
A.  Edwards  (C  3),  electrician,  appealed  for  by  Mrs.  Sowerby, 
Offley. 

At  Barnstaple,  the  Military  appealed  against  Frank  Bickford 
(Grade  3)  and  Geo.  W.  Branch  (31,  Grade  3),  electrical  engineers. 
Each  was  granted  six  months'  exemption. 

At  Brierley  Hifl,  Messrs.  Holmes  iV;  Cartwright  appealed  for  an 
electrical  engineer  (28,  C  2),  and  stated  tliat  bakers  were  now 
arranging  for  machinery  in  which  to  mix  potatoes  with  flour  for 
bread  baking,  and  the  man's  services  were  required  in  installing- 
the  necessary  plant.  He  was  the  only  man  the  firm  had  left,  and 
his  time  -was  almost  fully  occupied  on  electrical  work  at  numerous 
controlled  establishments.     Three  months  conceded. 


LEGAL 


Detention  ov  Cables, 
In  an  action,  at  Dublin,  by  Messrs.  Farrell,  timber  and  iron 
merchants.  Youghal,  against  a  Rathfarnham  merchant,  for  the 
recovery  of  about  two  miles  of  electrical  sierial  cables  and  damages 
for  their  detention,  the  jury  found  for  the  plaintiffs,  and  fixed  the 
value  of  the  wires  at  £10  and  damages  for  detention  at  Is.  It 
appeared  that  the  wires  had  originally  been  used  in  connection 
with  an  installation  at  Rathfarnham.  They  were  purchased  by 
the  plaintiffs  for  use  on  a  lighting  scheme  for  Youghal  for  £1,200 
from  Messsrs.  Baily  &  Gibson. 

The  Lord  Chief  Jhsticb  said  the  action  had  clearly  arisen  as 
the  result  of  a  misunderstanding  between  the  parties,  both 
plaintiffs  and  defendant  having  acted  perfectly  liom'i  Jide.  The 
former  believed  the  purchase  of  the  aerial  wire  by  them  was  com- 
plete, whilst  the  defendant  held  that  he  never  intended  to  sell  at 
the  sum  mentioned. — Irish  Independent. 


Hammond  Bros.  &  Champness.  Ltd.,  r.  Floyd. 
Mr.  Justice  Baiiji.^che,  sitting  without   a   jury  in  the  King's 
Bench  Division,  on  Friday,  February  2.'>th.  heard  an  action  brought 
by  plaintiffs,  electric  lift  engineers,  of  Old    Kent   Roivd.   S.E..  to 
recover  damages  from  Mrs.  A.  Floyd  for  alleged  breach  of  contract; 
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in  respect  of  the  construction  of  an  electric  lift  at  her  house  iu 
Mayfair.  Defendant  denied  liability,  pleadin>r  that  it  was  part  of 
the  contract  that  the  lift  should  be  placed  in  the  house  within  two 
months  of  the  completion  of  the  arrangements,  and  plaintiffs  had 
failed  to  do  this. 

Plaintiffs'  case  was  that  in  September,  1915,  they  agreed,  at 
defendant's  request,  to  erect  an  electrically-worked  lift  at  30. 
Xorfolk  Street,  in  accordance  with  specifications  submitted,  for  a 
sum  of  .^;270  and  7s.  fid.  per  yard  for  main  cables.  Defendant,  it 
was  said,  by  a  post-card  dated  December  2nd.  litl.").  refused  to  go 
uu  with  the  contract,  alleginpr  that  plaintiffs  had  delayed  the 
work.  It  appeared  that  an  earlier  contract  was  entered  into 
between  the  parties  under  which  the  plaintiffs  were  to  erect 
the  lift  with  a  D.c.  supply,  but  the  Metropolitan  Electric 
Supply  Co.  could  not  give  the  continuous  current,  and  the  fresh 
arrangement  was  made  on  September  24th.  the  lift  to  be  worked 
from  an  alternating  supply.  There  was  some  delay  in  the 
])assing  of  the  plans  by  the  L.C.C.  and  the  necessary  building 
alterations  to  the  premises  for  the  erection  of  the  lift,  but  the 
lilaintift's  had  already  prepared  to  get  the  material  and  were  ready 
to  complete  tbe  construction  when  the  defendant  cancelled  the 
contract.  They  were,  however,  able  to  sell  the  ijiotor  and  part  of 
tlie  plant  they  had  prepared  for  the  contract,  for  which  they  were 
willing  to  give  the  lady  credit. 

His  Lordship,  after  hearing  the  evidence  of  the  plaintiffs' 
witnesses,  came  to  the  Conclusion  that  there  had  been  a  breach  of 
I  he  contract  on  the  part  of  the  defendant,  and  gave  judgment  for 
lilaintift's  for  tlOf.  with  costs. 


BUSINESS  NOTES. 


Expert  Commissioners  for  the  Overseas  Markets. — We 

quote  the  following  extracts  from  an  article  on  "  Investigation  of 
Overseas  Markets."  appearing  in  the  Bomil  nf  Trade  Jntirnnl : — 

"  The  Board  of  Trade  have  frequently  in  the  past  dispatched 
special  Commissioners  to  examine  particular  markets.  Such  mis- 
sions have  been  sent  to  South  and  Central  America,  Canada, 
Australia.  South  Africa.  Persia,  China  and  Russia.  In  these  cases 
the  Commissioner  has  been  ch.arged  with  the  duty  of  reporting  on 
the  prospects  of  British  trade  as  a  whole,  but  the  growing  intensity 
of  the  competition  between  manufacturers  of  various  classes  of 
commodities  for  the  trade  of  the  large  consuming  markets  has  made 
it  increasingly  desirable  that  a  market  ■  should  be  surveyed  in 
respect  of  any  particular  industry  by  men  with  specialised  know- 
ledge. Indeed,  the  principle  is  one  which  has  been  acted  upon  by 
the  United  States  for  some  time  past.  Developments  accordingly 
have  recently  been  made  on  these  lines.  During  last  year  three 
tecUnical  investigators  have  been  sent  to  Spain  charged  with  making 
inquiries  with  respect  to  limited  ranges  of  goods.  Thus  oiie 
investigator  confined  his  activities  to  the  electrical  trades,  another 
to  the  marine  engineering-  trade,  whilst  the  third  was  called  upon 
to  cover  the  iron,  steel  and  engineering  trades.  These  technical 
investigations  of  the  Spanish  market  resulted  from  an  appreciation 
of  the  fact  that  an  effective  investigation  of  the  engineering 
possibilities  of  Spain  must  be  undertaken  by  an  engineer,  and  there 
.seems  little  doubt  that  the  nature  of  the  reports  sent  home  has 
fully  justified  the  departure. 

"  H.M.  Trade  Commissioners  and  Commercial  Attaches  in  various 
countries  overseas  have  recently  urged  with  some  frequency  the 
necessity  of  British  traders  sending  expert  investigators  in  their 
trades  to  examine  markets  abroad.  It  was  urged  that,  in  order  to 
make  these  investigations  effective,  it  was  desirable  that  the 
investigator  should  be  selected  by  the  trades  concerned,  and  that 
steps  should  be  taken  to  give  the  investigator  an  official  position, 
so  as  to  provide  that  ofBcial  backing  which  was  used  so  effectively 
by  the  German  Intelligence  system. 

"  In  the  early  part  of  last  year  the  matter  was  considered  by  a 
Sub-Committee  of  the  late  Advisory  Committee  to  the  Board  of 
Trade  on  Commercial  Intelligence,  who  were  required  to  report  in 
what  industries  it  would  be  desirable  that  efl'orts  should  be  made 
to  induce  manufacturers  to  combine  or  federate  for  the  promotion 
of  their  joint  interests  in  relation  to  theii'  export  trade,  especially 
for  the  appointment  of  travelling  investigators  in  overseas  markets, 
and  on  the  nature  of  the  assistance  which  the  Board  of  Trade 
coiald  render  in  facilitating  such  combinations.  The  Sub-Committee 
took  evidence  from  ii  number  of  trades.  As  a  result  of  the  Sub- 
( 'ommittee's  investigations,  they  recommended  that  the  Boai'd  of 
Trade  should  actively  take  uji  the  question  of  facilitating  the 
formation  of  export  a.<sociations  of  manufacturers  by  placing  before 
lepresentative  meetings  of  manufacturers  in  such  trades  the  advan- 
tages of  co-operation  for  export  purposes  :  by  offering  to  defray 
part  of  the  cost  of  the  dispatch  by  such  associations  of  expert 
investigators  to  approyed  overseas  markets ;  and  by  appointing 
officers  to  attend  the  meetings  of  the  Executive  Committees  of  such 
export  associations  in  an  advisory  capacity,  when  desired.  The 
Sub-Committee  considered  that  the  Board  should  contribute  to  the 
expense  of  the  investigations,  and  that  the  reports  of  the  investi- 
gators should  be  supplied  immediately  to  members  of  the  associa- 
tions, and  should  only  be  available  to  the  trade  generally  through 
the  Board  of  Trade  after  a  lapse  of  a  considerable  interval,  say,  12 
months. 

"By  the  system  recommended  it  is  posaible  to  obtain  for  each 
trade,  at  a  comparatively  small  expense  to  the  Government,  the 
advantages  which  accrue  from  expert  official  investigation  of  over- 


seas markets.  The  Board  of  Tratle  accepted  the  report,  and 
appointed  a  Committee,  consisting  of  Sir'  Henry  Birchenough, 
K.C.M.G.,  and  Mr.  Stanley  Machin.  who  are  charged  with  the  duty 
of    carrying    the    recommendations  of    the  Sub-Committee   into 

eft'ect."  " 

Russian  Trade. — The  Jsinuary  number  of  Russia  (C.d.)  Jj 

contains  a  number  of  interesting  articles  that  should  be  of  interest  -i 
to  all  in  this  country  who  have  been  looking  to  the  vast  Russian  ft 
markets  with  hope  during  the  past  three  years.  The  leading  article  S 
on  "litis  and  After"  deals  with  the  position  of  the  Bolshevist  jj 
"Government  '  and  analyses  the  factors  making  for  its  coming  jJ 
downfall.  S 

Bankruptcy  Proceedings. — Be    S.    S.   Coster    &    Co.  ^ 

(Samuel   Stephen   Coster,    trading    as),  electrical   and  mechanical  A 

engineers.   14,  Gladstone  Road,  West  Ham  Park. — The   affairs  of  'f 

this  debtor  came  before  Mr.  Registrar  Hope,  at  the  London  Bank-  I 

ruptcy  Court,  on  February  20th,  in  relation  to  his  public  examination.  -. 

He  commenced  business  in  August.  1908.  and  traded  till  November,  J 

I91ii.  when  his  stock-in-trade  and  effects  were  seized  by  the  Sheriff,  gj 

A  receiving  order  was  made  against   him  last  March,  under  which  ; 

accounts  were   lodged  showing   liabilities   iljTO   and   assets  "bad  . 

book  debts,  £490."     The  Senior  Official   Receiver  (Mr.  E.  Leadham  ,: 

Hough)  reported  that  on  December  .'ith  last  the  debtor  was  ordered  ! 
by   the   Court   to   lodge   cash    and    goods   accounts.      The   public 

examination   had  been  adjourned  on  no  fewer  than  five  occasions,  ! 

but  the  debtor  had  not  made  any  attempt  to  comply  with  the  order  '  i 

of  the  Court.     Under  these  circumstances,  he  asked  for  the  public  •,'( 
examination   to   be   adjourned   -liiif   'lie.     In   the   absence   of   the 
debtor,  his  Honour  made  an  order  in  those  terms. 

Catalogues  and  Lists. — Mkssus.  .J h;NSEN&  Nicholson,  '; 

Ltd.,    Goswell     Works,    Stratford,    London,    E. — New   publication  J 

giving  particulars,  preceded  by  the  firm's   Roll  of  Honour,  of  thtir  •\ 

electrical  varnishes,  enamels.  4;c.     These   insulating  varnishes  and  ' 

compounds  will  henceforth  be  graded  and  classified  under  registered  J 

names,    viz.,     "Lacwatt,"     "  Coilac. "     "  Corlac,"    "  Miclao."    and  j 

"  Mafinel."     The  goods  are  of  entirely  British  manufacture.  ',^4 

The    Davis    Furnace    Co.,   the   Diamond  Foundry,   Luton. —  i 

Pamphlet   describing   their   demonstration   plant    at    Luton,   and  fl 

illustrating  the  various  patterns  of  the   Davis  patent  burners  for  ' 

furnaces  fired  with  gas  or  oil,  as  well  as  Davis  crucible   furnace  2 

in.stallations.    natural    and    induced    draught    furnaces.    &c.,    for  ? 

industrial  purposes.  \ 

Italy. — The  Ilva  Co..  one  of  the  largest  industrial  con-  i 

cerns  in  Italy,  is  seeking  to  increase  its  capital  from  £2.000,000  to  v 
£(1.000,000.     This   firm   has   a   working   arrangement  whereby   it  i\ 
directs    the    operations    of    six   other   Italian    metallurgical    and    ' 
engineering  concerns,  thus   securing    uniformity  in  output.     The     , 
object  of  the  firm  in  seeking  this  increase  of  capital  is  primarily  to   ,i 
carry  out  a  programme  which  will,  as   far  as  possible,  render  Italy  ^J 
independent  of  foreign  supplies.     It    is    intended   to   develop  the  '"} 
scanty    fuel    resources   of    the   counti-y.   and  to  introduce  electric^ 
power  for  the  production  of  steel.     A  snlisidiary  company  has  been 
formed  for  supplying  the   Ilva  Co.  with  the  necessary  power,  and 
the  surplus  power  will  be  used   for  developing  electric  traction  in 
the  South  of  Italy. 

There  has  been  formed  the  Societa  Anonima  ludustria  Lampade  ] 
Elettriche,  at  Milan,  with  a  capital  of  600.000  lire. 

The  Officine  Italiane  Costruzioni  Elettriche  Roseio,  Fratelli  '. 
Partengo  e  Ca.  has  been  converted  into  a  limited  company  under  j 
the  style  of  Officine  Italiane  Costruzioni  Elettriche,  with  a  capital  J 
of  100,000  lire  and  operating  at  Milan. 

There   has   also   been   formed   at   Milan   the   Societa   Anonima  ^ 
Elettrotecnica  A.  Fantini,  for  the  manufacture  and  sale  of  electrical 
apparatus,  with  a  capital  of  liOO.OOO  lire. 

The  Societa  Elettrificazione  Ferrovie  del  Mezzogiorno,  Roma,  is  a 
company  formed  at  Rome  with  the  object  of  planning,  carrying 
out,  and  working  generating  plants.  tran.smitting  and  distributiiiL; 
e'ectrical  energy  for  every  use.  but  more  particularly  for  elertrir 
railway  traction.     Capital.  lOO.OuOlire. 

La  Motomeccanica  Societa  Anonima  has  been  constituted  at 
Jlilan  for  the  construction  of  industrial  motors  and  agricultural 
raachinery.     Capital.  100,000  lire. 

There  has  been  established  at  Sampierdarena  the  .Sori.ta 
Anonima  "  Fatus  '  Fornitura  Articoli  Tecnici  L'tensili,  having  inr 
scope  the  representation  and  sale  of  technical  articles.  Uiuh, 
machinery,  and  industrial  accessories  generally.  Capital.  T.'i.oOO 
lire. 

Book  Notices. — T/ie  Grcdl  Jjelienlure,  or  Hie  Paxsimj  of 
\„ti„n,il  I  iirest.  By  Cecil  Walton.  O.B.E.  (ila,sgow  :  Maclure, 
Macdonald  \  Co,  Is.  3d. — The  author,  who  is  the  general  manager 
of  the  Beardmore  National  Projectile  Factories  at  (Jla'gow,  iu 
trying  to  penetrate  the  veil  which  covers  the  approaching  years, 
attaches  a  gootl  deal  of  importance  to  the  unity  to  be  expected 
from  the  bearing  of  common  sorrow,  and  he  believes  that  the  pro- 
blem of  combining  Capital  and  Labour  can  be  solved  by  means  of 
what  he  terms  the  "  human  touch."  which  will  prevent  those  little 
causes  of  discontent  which  so  often  in  the  past  have  eventuated  in 
a  quite  unjustified  strike.  He  believes  in  payment  by  results — a 
system  in  which  every  worker  in  a  factory  receives  his  percentage 
on  output  in  proportion  to  his  basic  rate.  ''  Cheap  labour  does  not 
produce  cheap  goods."  "  High  wages,  coupled  with  high  horse- 
power, is  the  greatest  incentive  to  cheap  production."  If  the 
workman  be  allowed  to  get  the  impression  that  he  is  being  sweated 
to  make  profit  for  another,  he  will  adopt  practices  which  will 
ensure  that  that  profit  is  not  earned,  and  the  whole  nation  will 
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suffer.  Mr.  Walton,  in  urtring  the  necessity  far  improved  con- 
ditions in  factory  life  and  showiujJT  that  the  be.st  labour  may  l>e 
expected  to  migrate  to  works  where  such  are  in  voj;ue  is  optiraistii; 
enough  to  suggre.st  that  "  the  whole  industrial  population  and  the 
employer  are  in  a  state  of  fusion,  ready  for  solidification."  We 
profoundly  hope  that  he  is  not  wronsj.  but  we  must  remember  that 
we  are  under  war  conditions,  with  the  enemy  still  at  the  gate,  and 
with  the  State  as  the  employer  of  practically  all  of  us.  When  the 
enemy  falls  back,  and  State  control  with  the  advantages  that  it 
has  brontcht  to  the  worker  is  withdrawn,  fusion  will  be  more  than 
ever  necessary.  It  is  upon  the  question  how  to  secure  that  fusion 
then  that  we  are  all  exercising  our  minds  to-day.  Mr.  Walton 
finds  occupiers  of  the  seat  of  the  scornful  scoffing  at  the  idea  of 
the  "human  touch"  in  industry,  and  to  these  he  replies  that  the 
sooner  we  realise  that  ideals  are  things  to  be  sought  for  and  not 
imbecilities  to  be  laughed  at.  the  l)etter  for  tlie  nation  and  for 
the  woi-ld  at  large.  He  proceeds  to  show  liow  "  reconciliation  ' 
between  employer  and  employed  may  be  brought  about.  However 
well-meaning  Parliament  may  be,  Parliament,  in  his  opinion,  can- 
not do  this.  Those  experienced  in  the  problems  involved  on  both 
sides  must  themselves  move  toward  each  other,  and  the  State  could 
come  in  to  give  effect  to  whatever  arrangements  they  entered  into. 
Want  of  space  prevents  our  referring  to  the  author's  remarks  on 
the  skilled  man,  systems  of  payment,  piecework,  hours  of  labour, 
unemployment.  State  control,  uncontrolled  competition,  and  so 
forth,  or  tu  a  contribution  by  Mr.  J.  C.  Macfarlane  on  "  National 
Efficiency,"  in  the  course  of  which  reference  is  made  to  the  "  All- 
Electric  Scheme "  and  various  other  matters  i  but  those  who  are 
making  a  study  of  the  floods  of  literature  on  such  subjects  that  are 
almost  overwhelming  us  to-day  will  find  the  "  Great  Debenture"  a 
pamphlet  worthy  of  their  attention.  The  object  of  the  author,  as 
we  understand  it,  is  to  raise  discussion  on ,  what,  next  to  the  war 
itself,  is  our  greatest  problem  and  duty  of  the  days  to  come,  and  to 
point  ways  to  the  making  of  a  programme.  He  wants  everyone 
down  to  the  lowest  grade  to  be  interested  in  production  and  to 
receive  payment  for  all  that  they  produce  above  a  normal  output 
under  a  wages  scheme.  This  will  give  increased  output,  shorten 
hours  of  labour,  and  give  every  worker  an  object  in  life.  The 
capitalist  should  lend  his  property  to  a  co-ordinating  body  elected 
because  of  its  special  fitness,  under  a  guaranteed  rate  of  interest. 

"  Typical  Cases  of  the  Deterioration  of  Muntz  Metal  (60  :  40  Brass) 
by  Selective  Corrosion."  Technologic  Paper  No.  103  of  the  Bureau 
of  Standards.  Washington  :  Bureau  of  Standards.  Price  10  cents. — 
This  paper  reports  the  study  of  selective  corrosion  of  Muntz  metal, 
tubings,  sheets,  and  forgings.  The  condition  favourable  to  such 
corrosion  is  the  accelerating'  effect  of  the  closely  adhering  deposits 
■  of  chloride  resulting  from  the  attack  of  the  metal.  Other  con- 
ditions accelerate  the  corrosion,  such  a.s  contact  with  the  more 
electronegative  constituents,  increase  of  temperature,  and  service 
stresses.  Those  interested  '  may  obtain  a  copy  by  addressing  a 
request  to  the  Bureau. 

"  A  Method  for  Testing  Current  Transformers."  Bureau  of 
Standai'ds  (.Scientific  Paper  No.  iiOrt).  Washington,  U.S.A.  :  The 
Bureau. — A  general  method  is  outlined  in  this  paper  for  the  deter- 
mination of  the  ratio  and  phase  angle  of  current  transformers  in 
terms  of  the  constants  of  previously  calibrated  standard  trans- 
formers of  the  same  nominal  ratio.  It  has  been  shown  that  such 
methods  are  essentially  more  sensitive,  or,  conversely,  may  be 
used  with  much  less  sensitive  instruments,  than  tlie  laboratory 
methods  now  in  use.  Two  of  the  most  convenient  of  the  many 
possible  modifications  of  the  general  method  are  described  in  detail. 
Those  interested  may  obtain  a  copy  by  addressing  a  request  to  the 
Bureau. 

"  Glover's  Vade  Mecura,  1918."  Manchester  :  W.  T.  Glover  and 
Co.,  Ltd.     Price  12s.  Hd. 

"  Prweetlnnix  of  the  American  Institute  of  Electrical  Engineers." 
■Vol.  XXXVII.  No.'l.  January,  litis.  New  York  :  The  Institute. 
Price  SI. 

The  Heme  Gviievah-  ile  VEleolricitr  announces  the  establishment 
of  a  new  journal,  the  Journal  dc  la  Honille  Blanche,  dealing  with 
all  matters  connected  with  hydro-electric  power,  including  its- 
industrial  applications. 

Dissolutions  and  Liquidations. — Brown  &  Co.,  joiners 

and  general  wood  workers,  Waterloo  Sawmills.  Glasgow. — Mr.  G. 
Miller  retired  from  the  firm  last  September.  Mr.  W.  Jeffrey  is 
continuing  the  business  under  the  same  name,  and  will  attend  to 
debts,  &o.  ' 

RoTHEHHAM  ELECTRICAL  Enqinebrino  Co.,  Ltd.,  Rotherham. 
— First  meetings  of  creditors  and  contributories  March  1st  at 
Sheffield. 

Patent  Application. — AppHfatiou  has  been  made  by 
Jens  Orten  Boving  for  the  restoration  of  his  patent  No.  11,411  of 
lilUHor  "  An  improved  method  of  and  apparatus  for  compressing 
air  or  other  gases." 

Fire. — An  outbreak  of  fire  recently  occurred  at  the  work- 
shops of  Messrs.  Park  Bros.,  Ltd!,  electrical  engineers,  Ealing. 

Grinding  Allowance  Chart.— Mb,ssr8.  Alfued  Herbert, 

Ltii.,  of  Coventry,  have  sent  us  a  copy  of  a  chart  which  they  have 
just  issued,  showing  the  allowances  that  should  be  maile  on  turned 
or  bored  work  which  is  to  be  finished  to  size  by  grinding,  in  order 
to  avoid  waste  of  time  and  labour.  The  chart  covers  work  up  to 
12  in.  in  diameter  and  of  various  lengths.  A  copy  of  it  will  be 
sent  by  the  firm  post  free  to  anyone  interested. 


LIGHTING  AND  POWER  NOTES. 

Aberystwyth. — li.L.  Sche.-uk. — Mr.  A.  J.  Llodgkiuson- 
'Carrington  has  offered  to  the 'XC  a  pefpetual  lease  of  the  water 
rights  and  land  for  £2.")0  a  year  for  the  proposed  Rheidol  hydro- 
electric lighting  and  power  scheme,  and  to  make  surveys  and 
supply  plans  and  sections  of  the  ground  tor  100  guineas.  The 
matter  has  been  referred 'to  the  Public  Works  Committee. 

Barnes. — The  Special  Committee  appointed  to  consider 

the  report  of  the  L  C.C.  Committee  as  to  the  establishment  of  a 
central  authority,  to  be  known  as  the  Greater  London  Electricity 
Board,  has  recommended  the  District  Council  not  to  agree  to  the 
proposition,  and  to  withdraw  from  the  Conference  of  Local 
.\uthorities  Owning  Electricity  Undertakings.  The  i-econimendatiou 
has  lieen  agreed  to  by  the  Council. 

Blackpool.  —  During  .Fanuary  \\h^,■^\■^  units  were 
generated  at  the  Corporation  electricity  works,  an  increase  of 
13,880  on  the  corresponding  month  of  last  year.  The  total  for  the 
past  10  months  was  4,872.184  units,  an  increase  of  449.H36  on  the 
previous  similar  period. 

Brighton. — Lo.vn  Ai'I'lioatiox. — The  Iwrougli  electrical 

engineer  (Mr.  J.  Christie)  has  been  in  negotiation  with  the  pro- 
prietors of  a  new  diamond-cutting  factory  for  a  supply  of  power 
estimated  at  800  h.p.  :  the  cost  is  estimated  at  AS  10,000  for  mains, 
plant.  Jcc.  Application  is  to  be  made  to  the  L.G.B.  for  sanction  to 
a  loan. 

An  experimental  modified  form  of  street  lighting  arranged  by 
the  Ijorough  electrical  engineer,  with  the  consent  of  the  Chief 
Constable,  is  to  be  extended  to  the  principal  central  traffic  routes  of 
the  town. 

The  Council  has  %ppi-oved  of  the  grant  of  a  12i  per  cent,  bonus 
to  the  employes  of  the  electricity  undertaking,  provided  that  the 
resolution  shall  not  apply  to  employes  in  receipt  of  more  than 
£2.i0  per  annum  or  to  women  or  to  male  employes  under  21. 

Bury. — There  is  a  profit  of  £2,668  on  the  electricity 
undertaking  for  the  past  year. 

Coventry. — Loan  Application. — The  City  Council  has 
decided  to  apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £25,000  for 
extension  of  mains. 

Falkirk. — Price  Increase. — The  following  new  charges 
have  been  imposed  by  the  T.C.  : — Large  power  (over  20  h.p.  in- 
stalled). Ki:  per  H.P.  of  demand  and  Ifd.  per  unit  ;  small  power  (.up 
to  20  H.P.  installed)  maximum  demand,  4 id.  per  imit  for  first  hour 
of  maximum  demand  and  3d.  per  unit  for  remainder  ;  small  power 
(.flat  rate),  4Jd.  per  unit ;  lighting.  6d.  per  unit ;  outside  lighting, 
5id.  per  unit :  theatre  lighting,  5id.  per  unit  ;  theatre  power.  Ijd. 
per  unit. 

Farnworth. — The  directors  of  the  Suez  Doubling  Mill, 
Worsley  Road,  have  decided  to  install  an  up-to-date  electrical 
installation,  and  Mr.  Hutchinson,  electrical  engineer  to  the  Farn- 
worth U.D.C,  has  been  engaged  as  adviser. 

Glasgow. — LiNKiN(i-UP. — The  Electricity  Committee  h.as 

received  a  letter  from  the  Ministry  of  Munitions  regarding  the 
application  of  the  Electricity  Department  and  the  Clyde  Valley 
Electrical  Power  Co.  for  authority  to  put  down  additional  generat- 
ing plant  at  their  respective  works,  and  ihdicating  the  desirability 
of  (1)  interlinking  the  two  electric  supply  systems  ;  and  (2)  setting 
up  a  Joint  Committee  or  board,  consisting  of  an  equal  rppre.senta- 
tion  of  the  Corporation  and  the  Clyde  'Valley  Electrical  Power  Co., 
for  the  purpose  of  considerin.g  with  the  Ministry  of  Munitions 
what  ig  the  best  policy  to  adopt  for  an  extension  of  plant  for  thfe 
industrial  area  served  by  both  undertakings.  The  Comniittee,  after 
considering  the  letter,  agreed  to  recommend  that  it  be  remitted  to 
a  .special  Sub-Committee  for  the  purpose  of  considering  the  pro- 
posals, and.  if  so  advised,  conferring  with  the  Ministry  of  Munitions 
thereanent . 

Permission  has  been  granted  by  the  B.  of  T.  to  the  department 
temporarily  to  discontinue  the  supply  of  energy  to  certain  con- 
sumers. 

Loan  Application. — The  town  clerk  is  to  make  application 
to  the  Secretary  for  Scotland  for  authority  to  borrow  £750.000, 
which,  with  the  present  unexhausted  borrowing  powei-s,  will 
meet  the  requirements  of  the  electricity  department  for  the 
next  12  months.  This  recommendation  was  come  to  after  con- 
sideration of  a  report  by  the  engineer,  from  which  it  appeared  that 
the  total  borrowing  powers  were  £3,321.478,  and  that  C3,l.")l'>.0."«4 
had  been  borrowed  to  date.  It  was  explained  that  the  position 
was  (1)  amount  reciuired  for  Dalmarnock  station  and  connections  : 
(«)  cimtracts  in  operation.  J^')l)3,O0o  :  (A)  contracts  for  turbo- 
lalternators,  switchgear,  batteries,  and  brick  and  masonry  work  of 
boiler,  turbine,  and  switch  hou.ses,  £248,000 — £841.000  ;  (2)  amount 
reiiuired  for  general  exi)cnditure  during  year,  £ir)0,000  :  making  a 
total  of  £'.I'J1,000  ;  less  balance  of  borrowing  powers  noted  above,  * 
i:i(i."i.l21 — £82n,.")76  ;  and  less,  depreciation  for  the  year  11)17-18, 
£60,000  -£7«5,.57(i. 

Huddersfield. — Year's  "Woukino. — The  income  of  the 

electricity  depai-tment  for  1917  amounted  to  £87..')88,  an  increase  of 
£8,07y  over  that  of  the  previous  year.  The  expenditure  was 
£03,950,  an  increas'e  of  £9,093,  leaving  a  gross  surplus  of  £23.()37 
as  compared  with  £21,051.  After  paying  £11,32(;  for  interest  and 
.t  9,213  for  redemption  of  capital,  £2.250  is  being  allocated  towards 
the  relief  of  the  rates,  and  the  balance  of  £847  is  being  placed  to 
the  depreciation  fund. 


204 


THE    ELECTRICAL    REVIEW,     [voi.  S2.  no.  2,101,  march  1,  uns. 


Liiiking-up  Schemes.— A  conference  of  the  heads  of  the 

Lancasliire  and  Cheshire  electricity  supply  systems,  ami  the  Mayors 
of  various  towns  in  the  two  counties,  was  held  in  the  Manchester 
Town  Hall  on  Friday  last.  Sir  Guy  Calthrop,  the  Controller  of 
Mines,  spoke  on  the  necessity  for  a  further  conservation  of  coal 
supplies  in  electricity  and  other  municipal  undertaking's,  and  a  dis- 
cussion also  took  place  on  the  scheme  for  the  interconnection  of 
the  electricity  suppl.y  s.vsteni3  in  Lancashire  and  Cheshire.  To 
carry  out  the  scheme,  some  {>'2i  miles  of  mains  will  have  to  be  laid 
to  interconnect  the  various  undertakings,  and  the  estiniated 
expenditure  is  £281,397. 

The  Rotherham  Council  has  approved  the  proposal  of  the  Joint 
Sub-Committee  of  Sheffield  and  Rotherham  to  obtain  a  report  from 
Sir  John  Snell  and  Jlr.  Charles  Merz  as  to  the  best  method  of 
]irovidinjr  a  supply  of  electrical  enerjj.y  to  Sheffield  and  Rotherham 
and  the  surrounding  district,  includini?  the  supply  of  electricity 
to  the  South  Yorkshire  coalowners,  and  that  the  representatives  of 
the  Rotherham  Corporation  be  given  authority  to  complete  the 
arrang-ements  tor  carrying-  this  out. 

London. — Stepney. — Price  Increase. — The  Electricity 
Committee  recommends  that  the  practice  of  charg-ing  lighting- 
consumers  in  the  summer  months  at  the  higher  rate  for  two- 
thirds  of  the  average  March  quarter's  demand  be  discontinued, 
and  that  the  summer  months'  accounts,  in  accordance  with 
previous  practice,  be  based  upon  the  full  average  of  such  demand  ; 
and  that  the  charge  of  id  per  unit  (subject  to  the  advance  of 
50  per  cent,  now  in  operation)  to  consumers  guaranteeing  from 
£60  to  £200  per  half-year  in  respect  of  energy  supplied  under 
Scales  D,  E,  and  F  be  increased  to  |d.  per  unit. 

FuLHAM, — Price  Increase.-  -The  Electricity  Committee  recom- 
mends increasing  the  charges  for  private  lighting  to  6d.  a  unit  and 
for  power  and  heating  to  1  f d-  per  unit. 

Hacknev. — Loan  S.VNCTiON.^The  Finance  Committee  has  been 
in  communication  with  the  L.C.C.  with  regard  to  the  sanction  to 
the  borrowing  of  £40,000  and  £28,000  for  machinery  and  boilers 
for  the  electricity  undertaking.  The  L.C.C.  considers  th.at  the 
repayment  of  the  loans  which  the  B.C.  raised  at  the  commencement 
of  the  electricity  undertaking  on  a  42  years'  basis  should  be  expe- 
dited, as  the  average  unexpired  period  is  25J  years,  and  suggests 
that  the  period  should  be  reduced  by  one  half. 

The  Finance  Committee  reports  that  the  change  will  increase  the 
Joan  charges  by  approximately  £2,000  per  annum,  and  recommends 
t  he  B.C.  to  agree  to  the  conditions. 

Power  Bills. — -The  Newport  and  Cannock  U.D.C.'s  and 
the  Shifnal  R-.D.C.  have  decided  to  lodge  petitions  against  the 
Worcestershire,  Shropshire,  and  Staffordshire  Electric  Power  Bill. 

The  Saddleworth  Council  has  decided  to  oppose  the  Yorkshire 
Electric  Power  Co.'s  Bill. 

Rochdale. — A  remarkable  wages  application  was  made  to 
the  Electricity  Committee  last  week.  The  grant  of  12.J  per  cent, 
bonus  to  electricity  workers  was  made  retrospective  from  the 
beginning  of  October  ;  several  men  who  had  left  the  service  of  the 
department  in  the  interval  applied  for  the  12i  per  cent,  from  that 
date  until  the  time  when  they  left  to  enter  other  employment,  but 
the  Committee  declined  to  grant  the  request. 

Spenborough.  —  Price    Increase.  —  The    D.C.,    last 

week,  decided  to  increase  the  charges  for  electricity  as  from  April 
1st  by  ."iO  per  cent,  to  special-rate  power  co;  s  amers  ;  by  a  halfpenny 
per  unit,  and  the  addition  of  10  per  cent,  to  the  net  amount  of  the 
account  of  flat-rate  power  and  ordinary  lighting  consumers  ;  and 
by  a  halfpenny  per  unit  up  to  the  minimum  of  demand  and  a 
farthing  per  unit  above  the  minimum,  plus  10  per  cent,  on  the  net 
amount  of  accounts,  for  '"  H.p.''  consumers.  The  estimated  loss  for 
the  nine  months  ended  December  31st  last  was  stated  to  be  £l,2(i2, 
and  the  estimated  product  of  the  increased  charges  for  one  year 
is  £2,306. 

Swinton   and  Pendlebury. — The  U.D.C.  has  referred  to 

the  clerk  and  electrical  engineer  an  application  from  the  Lancashire 
Electric  Power  Co.  for  permission  to  supply  electricity  direct  to 
the  works  of  Messrs.  Gerrard  &  Sons. 

Tynemouth. — The  annual  report  of  Mr.  C.  Turnbull,  the 

borough  electrical  engineer,  for  the  year  ended  March  31st  last, 
shows  that  4,609, 40i)  units  were  sold,  as  compared  with  4, .528,958 
in  the  previous  year,  the  three-phase  supply  accounting  for 
2,690,370  units.  The  total  revenue  amounted  to  £22,435,  and  after 
meeting  all  charges,  there  remains  a  deficit  of  £126,  as  compared 
with  a  deficit  of  £513  in  the  previous  year.  In  his  report,  Mr. 
Turnbull  states  that  in  spite  of  war  conditions  the  charges  for 
electricity  have  not  been  increased  in  any  way,  and  that  the  small 
deficits  since  the  war  began  have  been  met  from  profits  in  hand, 
leaving  a  balance  of  £1,185  to  meet  future  contingencies. 


TRAMWAY  AND  RAILWAY  NOTES. 


B.  of  T.  Tramway  Conferences. — A  conference  of  repre- 
sentatives of  municii>ally  and  privately-owned  Scottish  tramway 
undertakings  was  held  in  Glasgow  recently  for  the  purpose  of  dis- 
cussing the  adjustment  of  the  working  of  theconoerns  to  meet  national 
needs.  Mr.  Devonshire,  chairman  of  the  B.  of  T.  Tramway  Com- 
mittee, who  presided,  indicated  that  among  questions  which  he  ex- 
pected would  be  dealt  with  were  the  increase  of  fares,  through  the 


abolition  of  the  halfpenny  fare,  rates  for  conveyance  of  parcels 
and  goods,  the  labour  problem,  the  better  utilisation  of  tramcars 
in  the  distribution  of' food,  and  the  transference  of  material 
and  equipment.  To  form  an  Advisory  Committee,  he  suggested  the  ■ 
appointment  of  one  memlior,  perhaps  the  manager,  of  each  tram- 
way concern.  In  the  course  of  a  general  discussion  it  appeared 
that  the  replacement  of  male  drivers  by  women  had  been  satis- 
factory. Paisley  being  the  only  case  in  which  women  drivers  were 
said  to  be  non -successful. 

Mr.  p'ell,  L.C.C.  Tramways,  stated  that  whenever  a  question  of 
policy  was  raised,  such  as  the  suggested  closing  of  a  route  or 
portion  of  a  route,  and  the  subsequent  lifting  of  rails  for  transfer-, 
ence  to  other  sections,  a  local  inquiry  would  iirst  be  held,  and  the 
opinion  of  the  local  Tramway  Committee  or  concern  invited.  It 
was  agreed  to  appoint  an  Advisory  Committee  consisting  of  one 
representative  from  each  concern,  with  Major  Coutts  (Paisley)  as 
honorary  secretary.  In  a  concluding  statement,  Mr,  Dalrymple 
(Glasgow)  said  matters  would  have  to  be  very  serious  before  they  . 
took  the  extreme  step  of  closing  an  undertaking.  At  the  same  time, 
some  of  them  might  have  to  close  particular  routes,  or  parts  of 
routes,  and  possibly  might  have  to  lift  the  rails  on  those  routes,  lu 
the  central  part  of  Glasgow  the  track  was  getting  into  a  very  bad 
condition. 

An  important  conference  of  Lancashire  and  Cheshire  tramway 
authorities  was  held  at  Liverpool  Town  Hall,  on  Thursday  last 
week,  relative  to  the  establishment  of  an  Advisory  Committee 
for  the  area.  Representatives  of  32  municipal  and  company 
owners  of  tramways  were  present,  with  representatives  of  Corpora- 
tions which  are  lessors  of  tramway  tracks.  The  Lancashire  and 
Cheshire  area  is  one  of  the  smallest  of  the  eight  into  which  Great 
Britain  has  been  divided  in  connection  with  the  scheme  of  -? 
tramway   control,  but  it  is  also  one  of  the  most  important,  y 

Mr.  James  Devonshire,  chairman  of  the.  Board  of  Trade  Com-  'J 
miitee,  presided,  and  pointed  out  that  the  Board  of  Trade  did  not  '-■ 
wish  to  control  tram  wa,y  undertakings,  but  rather  to  relieve  them  of  as  j 
many  of  their  difficulties  as  possible.  The  area,  like  each  other  area.  ■/, 
would  have  its  own  Advisory  Committee,  elected  by  itself,  which  i' 
would  have  charge  of  such  questions  as  labour,  rails,  permanent  "! 
way,  rolling  stock,  car  equipment,  and  priority  for  materials.  He  ■■i 
hoped  all  tramway  authorities  would  conduct  all  negotiations  for  -3 
tribunal  exemptions  through  the  Board  of  Trade  Committee,  J 
which  had  been  given  a  seat  on  the  Ministry  of  National  Service,  i 
Referring  to  the  labour  question,  Mr,  Devonshire  said  that  in  J 
Glasgow  92  per  cent,  of  the  tramway  employes  were  women.  Con-  ' 
cerning  the  prevention  of  rush  traffic  at  certain  hours,  he  advocated  ' 
an  arrangement  by  which  big  works  should  open  at  varying  times,  i: 
as  adopted  in  London,  which  had  been  a  great  relief  to  the  tram-  ^ 
ways.  It  was  also  worth  while  asking  ladies  to  finish  their  after-  *, 
noon  shopping  before  5  p.m.  Some  tramway  authorities,  by  a  j! 
course  which  in  pre-war  times  would  have  been  considered  very  h 
prudent,  were  now  hoarders  of  materials,  and  they  would  have  to  J 
be  talked  to.  There  was  a  hope  that  some  rails  would  be  allowed  to  'a 
be  rolled,  and  these  would  have  to  be  allotted  impartially.  It  ^ 
would  not  be  possible  to  purchase  new  cars,  and  the  Board  of  Trade  „i 
might,  perhaps,  have  to  determine  which  undertakings  should  be  J 
partly  or  wholly  discontinued  in  order  that  material  might  be  ^i 
transferred  to  undertakings  of  greater  importance.  The  Ministry  ,; 
of  Munitions  had  already  made  a  complete  survey  of  the  tramways  ^ 
of  the  country,  and  if  it  lieCame  necessary  to  declare  any  non-  j 
essential,  he  hoped  tramway  owners  would  render  every  assistance.    > 

The   Conference   decided   upon    the   establishment   of    a   single 

Lancashire  area,  each  municipality  or  company,  whether  large  or 

small,  to  have  a  single  representative,  and  the  lessors  also  to  have    . 

one  representative  each  on  the  .Advisory  Committee.     Replying  to  , 

Mr.   Day.  of  Manchester,  the  Chairman  stated  that  the  Advisory   • 

Committee  would   suggest   the   amount  of   compensation  for  any  •_■ 

undertaking  which  might  have  to  sutt'er  for  the  benefit  of  another.  J 

Mr.  J.  Barnard,  manager  of   the  Bolton  Corporation   Tramways,  j 

took  the  office  of  hon.  secretary  to  the  Advisory  Committee.  S 

Mr.  James  Devonshire,  on  Friday  last,  at  Birmingham,  met  the  ;j 

representatives  of  the  electric  tramway' undertakings  in  No,  4  Area,  J 

which  includes  Birmingham,  Leicester,  Nottingham,  Northampton,  5 

the  Potteries,  and  the  other  tramway  undertakings  in  the  Midlands,  j, 

in  conference  on   the  subject  of  the  working  of  tramways  in  war  ,; 

time.     It  was  decided  to  form  an  Advisory  Committee  consisting  of  ^ 

an  officer  of  each  undertaking    in    the   area.     Mr.  Alfred  Baker,  f 

manager  of  the   Birmingham   Electric  Tramways,   was  appointed  » 

chairman,  with  Mr.  R.  L.  Horsfield  as  hon.  sec.     The  duties  of  the  i 

Advisory  Committee  are  consultative,  and  not  executive.  ^ 

On  February  19th,  a  Conference  was  held  at  Newcastle-on-Tyne,  i 

at   which  Mr.   James   Devonshire   presided,   tor   the    purpose   of  ' 

appointing  a  local    Advisory   Committee,      After   explaining   the  ' 

objects  of  the  B.  of  T.  Tramways  Committee,  the  chairman  stated  ~ 

that  steps  had  already  been  taken  to  enable  tramway  undertakings  1 

to  increase  fares  beyond  the  existing  statutory  maxima,  and  that  it  ' 

was  desirable,  to  facilitate  this  movement,  that  resolutions  passed  J 

locally  advocating  such  increases  should  be  forwarded  to  the  Com-  J 

mittee.     The  rates  chargeable  under  the  Act  of   1870    tor  the? 

carriage  ot  goods  or  parcels  were  quite  inadequate,  and  there  was  j; 

reason  to  believe  that  they  would  soon  be  raised.     An'  Advisory  J 

Committee  was  appointed,  with  Mr.  George  A.  Carr,  of  the  New-  * 

castle  Tramway  Offices,  as  hon,  secretary,  : 

In  reply  to  questions,  Mr.  A.  L.  C.  Fell  stated  that  one  of  the| 

duties  of  the  Committee  was  to  value  materials  and  plant  released  • 

by  the  closing  of  tramways,  and  to  assess  the  compensation  payable'^ 

therefor  and  for  the  loss  of  revenue.     By  making  arrangementsij 

with  the  Woolwich  Arsenal  authorities  the  L.C.C.  tramway  system  { 

had  been  enabled  to  carry  three  times  as  many  passengers  as  pre- 1 

viously ,  and  the  peaks  had  been  adj  usted  so  that  they  had  a  constant  i 

load  for  several  hours. 
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Blackpool. — With  over  six  weeks  to  run,  the  receipts  on 
the  Corporation  tramways  are  already  £10,000  ahead  of  last  yeax's 
record.  The  receipts  from  April  1st  last  to  February  14th  were 
£104,001),  and  nearly'Sj  million  more  passen.sers  were  carried. 
The  receipts  per  car-mile  at  Is.  lOid.  show  an  increase  of  2d.  The 
increased  receipts  during  the  past  month  amounted  to  nearly 
£2.000. 

Motor  Vehicles. — The  Cleansin?  Committee  has  already  three 
electric  motor  vehicles  in  service,  and  last  week  decided  to  add 
another  to  the  fleet,  at  a  cost  of  from  £800  to  £1)00. 

Bury. — Yeak's  Working. — There  is  a  profit  of  £4,2!)9 
on  the  workingr  of  the  tramways  for  the  past  year,  including  £1,457 
transferred  from  the  reserve  fund. 

Glasgow.— Too  high  a  speed  on  a  sharp  curve — darkness 

and  the  misapplication  of  the  mechanical  brake  being  also  factors — 
was  the  cause  assigned  by  Colonel  Pringle.  Board  of  Trade  inspector, 
for  the  overturning  of  a  Glasgow  tramcar  on  December  .5th  last, 
whereby  three  persons  were  killed  and  .J6  injured.  Colonel  Pringle 
comments  on  the  fact  that  the 'car  was  driven  by  a  lad  of  IG.  and 
recommends  raising  the  age  limit  to  IS.  The  employment  of 
women  as  tramcar  drivers  has  not  been  an  unqualified  success,  due 
to  their  incapability  of  standing  the  strain  of  responsibility  and 
physical  effort  involved.  Out  of  SOO  women  trained  by  the  Corpora- 
tion, only  2()ti  have  been  retained.  Colonel  Pringle  adds  that  perhaps 
something  could  be  done  to  reduce  the  strain  and  physical  effort  in 
tramcar  driving  by  shortening  the  hours  of  duty,  giving  longer 
intervals  of  rest,  minimising  the  effects  of  exposure  to  weather, 
and  by  better  illumination  in  the  streets,  and  thereby  to  induce 
them  to  undertake  the  responsibilities  in  larger  numbers. 

Leeds. — The  system  of  parcel  distribution  by  tramway, 
which  is  shortly  to  be  commenced  in  Leeds,  is,  in  one  essential 
.  respect,  entirely  unlike  that  which  has  been  in  operation  in  Brad- 
ford for  many  years.  The  cars  will  be  special  parcel  cars,  lea\'ing 
the  central  parcel  depots  for  the  various  districts — and  ricf  rerxi': — 
at  set  times  each  day,  and  will  not  carry  passengers,  whereas  in 
Bradford  the  parcels  are  carried  largely  on  the  ordinary  tramcars, 
accompanie<l.  sometimes,  by  a  uniformed  parcel  boy  and  a  hand- 
truck,  and  motor  vans  are  also  in  use.  The  parcel  cars  at  Leeds 
will  have  a  distinguishing  sign  by  which  passengers  will  recognise 
them  at  sight.  In  the  absence  of  adequate  petrol  and  horse  trans- 
port, the  traders  of  the  city  are  offering  to  lend  hearty  support  to 
the  scheme. 

Liverpool. — The  Tramways  Committee  is  ti  present  a 
requisition  to  the  Board  of  Trade,  asking  for : — (1)  200  men  to 
bring  into  use  100  cars  urgently  required  on  the  streets,  but  sent 
into  the  sheds  for  want  of  labour ;  (2)  3.5  additional  motor- 
omnibusea  :  and  (3)  about  £50,000  value  of  materials  required  in 
connection  with  the  undertaking. 

Llandudno. — The  Llandudno  and  Colwyn  Bay  Electric 
Railway  Co.  has  formally  accepted  the  notice  of  the  TJ.D  C.  to  ter- 
minate next  January  the  contract  under  which  it  supplies  energy 
for  the  working  of  the  light  railway.  ^ 

London  Electric  Railways.— The  report  of  the  London 

Electric  Railway  Co.  for  the  past  year  shows  that  war  conditions 
have  greatly  increased  the  traffic  on  all  the  underground  railways, 
leading  to  serious  difficulties  at  some  of  the  stations  at  the  rush 
hours,  which  cannot  at  present  be  met  by  improved  facilities.  The 
expenses  of  operation  have  also  increased.  The  gross  receipts  of 
the  London  Electric,  Jletropolitan  District.  Central  London,  and 
City  and  South  London  Railway  Companies,  and  the  London 
(ieneral  Omnibus  Co..  Ltd.,  amounted  to  £lj,661.8tj3.  an  increase  of 
£ti23,334  over  the  corresponding  period,  and  the  expenses  increa.sed 
by  £609,Hti4,  of  which  nearly  half  was  due  to  increased  war  bonus 
to  the  staff,  raised  from  10s.  to  2 1  s.  per  week,  and  converted  into 
war  wages.  The  total  increase  in  the  wages  bill  by  the  end  of  1917 
was  at  the  rate  of  £500.000  a  year.  Increased  fares  came  into 
force  in  August.  The  combined  earnings  of  the  five  companies 
after  paying  operating  expenses,  debenture  interest,  and  preference 
dividends,  and  providing  for  reserves,  were  £520.337.  an  increase 
of  £13.370.  The  London  Electric  Railway  Co.  receives  3ti  per  cent, 
of  this  amount,  or  £15(;,  101,  making,  with  £24.474  brought  for- 
ward, a  total  of  £180,575;  after  allocating  £10.000  extra  to  re- 
serve and  paying  1  i  per  cent,  dividend  on  the  ordinai'y  shares  for 
the  year.  £30.656  remained  to  be  carried  forward. 

The  through  service  to  Watford  on  the  L.  i:  X.W.  Railway  and 
the  Bakerloo  Railway  was  inaugurated  on  April  16th.  Previously 
psissengers  changeil  at  Willesden.  and  the  revenue  w.-is  £16,953: 
as  the  result  of  the  through  service  (tor  8'  months)  the  year's 
receipts  increased  to  £58,362.  Out  of  25,000  employes  over  14,500 
are  or  have  been  on  war  service,  of  whom  902  have  been  killed  and 
1.075  wounded.  204  being  prisoners  of  war  or  missing. 

The  ele  :trification  of  the  L.  et  X.W.  line  from  Watford  to  Eustou 
has  been  completed  as  far  as  Queen's  Park,  but  the  work  on  the 
remaining  section  has  been  stopped  by  the  Ministry  of  Munitions. 

The  electrification  of  some  of  the  suburban  lines  of  the  London 
and  South-VVestern  Railway  has  resulted  in  an  increase  of  nearly 
10  million  passengers  as  compared  with  1915,  The  service  has 
proved  so  popular  that  houses  are  at  a  premium  in  the  districts 
served.  The  extension  of  the  electrification  has  had  to  be  deferred, 
and  the  electric  rolling  stock  cannot  be  increased  at  present  to 
meet  the  needs  of  the  traffic. 

London    Tube    Railway   Breakdowns.— Three    of    the 

London  tube  railways  were  disorganised  at  a  busy  hour  on  Monday 


morning,  and  thousands  of  passengers  proceeding  to  the  City  were 
inconvenienced.  The  railways  were  the  Bakerloo.  the  Piccadilly, 
and  the  Hampstead  and  Highgate  tubes,  and  stations  as  far  apart 
as  Earl  s  Court  and  Watford  were  affected. 

The  troulile  arose  from  the  shoe  of  a  train  on  the  Bakerloo  line 
becoming  loose  at  Paddington.  The  mishap  automatically  caused 
all  signals  on  the  Hampstead.  Piccadilly,  and  Bakerloo  lines  to  go  to 
danger.  A  Bakei'loo  train  stopped  outside  Warwick  Avenue  Station, 
but  the  driver  of  the  following  train,  thinking  the  signals  had 
failed,  went  on  very  slowly,  and  his  train  came  into  collision  with 
the  stationary  train.  The  passengers  on  the  stationary  train 
alighted  at  the  platform,  but  those  on  the  colliding  train  had  to 
walk  back  through  the  tunnel.  The  passengers  were  unhurt,  but 
three  employes,  includinga  motorman,  were  seriously  injured. 

The  short-circuit  at  Paddington  presumably  caused  heavy  surges 
of  current  throughout  the  railway  system.  Fires  burst  out 
in  the  motors  of  two  tube  trains.  In  one  case  the  train 
h.ad  just  entered  Paddington  Station,  and  the  passengers  were 
able  to  alight  without  difficulty.  The  second  case  occurred 
in  a  tunnel  between  Golders  Green  and  Himpstead  stations,  and 
smoke  poured  out  from  the  first  coach.  The  lights  in  the  train 
went  out,  and  passengers,  becoming  alarmed,  rushed  to  the  rear  of 
the  train.  The  rear  doors  were  opened,  and  the  passengers  climbed 
on  to  the  line  and  walked  to  Golders  Green,  which  is  aboveground. 
Meanwhile  smoke  had  been  seen  issuing  from  the  tunnel  mouth, 
and  assistance  was  sent.  The  driver.  F.  Cavalier,  remained  at  his 
post,  and,  with  the  assistance  of  some  passengers,  extinguished  the 
flames  with  sand. 

Morecambe- — Owing  to  the  shortage  of  motor  spirit,  the 

Morecambe  Tramways  Co.  have  had  to  adopt  gas  for  driving  their 
petrol-electric  cars  between  Morecambe  and  Heysham. 

North  Staffordshire  Railway.— Lord  Anslow,  presiding 

at  the  annual  meeting  of  the  Xorth  Staffordshire  Railway  Co.. 
stated  that  an  electric  shunting  loconiotive  in  connection  with 
quarry  works  at  Oakamoor  had  .been  provided,  and  was  working 
most  satisfactorily.  Electric  track  circuiting  was  being  proceeded 
with,  and  being  put  more  and  more  into  use.  This  was  a  great 
factor  in  the  safety  of  their  railway  working.  The  company  was 
also  going  in  for  the  electric  lighting  of  sijpnals,  which  would 
effect  a  great  saving  in  petroleum  and  in  labour. 

Rawtenstall. — The    Corporation    tramways  in  January 

carried  23,000  more  passengers  than  a  year  ago,  with  1,844  fewer 
car-miles  run.  the  receipts  per  car-mile  rising  by  over  3d.    In  order 
to  prevent  overcrowding,  instructions  have  been  issued  that  not 
more  than  75  passengers  must  be  allowed  on  one  car. 
1 

Rochdale.— Electric  Vehicles. — The  three  electrically- 
driven  motor  vehicles  which  the  Cleansing  Committee  recommends 
shall  be  purchased  will  cost  about  £5.000.  Two  of  them  will  be 
5-ton  vehicles  and  one  3J  tons.  The  vehicles  will  be  in  use  during 
the  night  time  by  the  cleansing  department,  and  in  the  day  time 
by  the  (ias  and  Electricity  Committee  for  the  cartage  of  coal  and 
ashes,  the  latter  Committee  being  charged  Is.  lOd.  and  Is.  8d.  per 
ton  respectively. 

Southport. — Tramway  Purchase. — The  T.C.,  on  Feb. 

19th,  decided  to  purchase  the  estate  of  the  %)Uthport  Tramways  Co. 
for  .£35,000,  less  the  sum  of  -£1,200  to  be  repaid  on  revenue  account. 
The  transfer  is  to  be  effected  as  from  January  1st.  and  the  actual 
working  by  the  Corporation  commences  to-day. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Guernsey.  —  The    annual    report   for    11)17    of    the 

(iuernsey  States  Telephone  Department,  of  which  Mr.  R.  McLean  is 
the  manager  and  engineer,  shows  that  the  income  from  all  sources 
was  *:  7.841,  and  the  expenditure  £7,288,  leaving  a  net  profit  of 
£553.  The  number  of  subscribers'  lines,  &:c..  w.is  2  281.  an  increase 
of  46  :  the  mileage  of  wire  was  1.544  overhead,  and  1,060  under- 
ground.    The  number  of  calls  dealt  with  was  over  IJ  millions. 

Halifax. — Two  boys  were  fined  10s.  each,  last  week,  at 
the  local  Police  Court,  for  throwing  stones  at  telephone  insulators. 
It  was  stated  that  recently  87  insulators  on  telephone  poles  in  that 
locality  had  been  broken  by  stone  throwers. 

Night  Telegrams. — The  Pcstmaster-General  announces 
that,  on  account  of  the  diflioulty  of  obtaining  sufficient  messengers 
and  the  reduction  of  all  travelling  facilities,  it  is  impracticable  to 
continue  the  delivery  of  telegrams  for  the  whole  of  the  London 
postal  area  thrimghout  the  night.  Telegrams  for  addresses  within 
a  radius  of  four  miles  of  the  Central  Telegraph  Office  or  West  Strand 
Telegraph  Office  will  be  delivered  up  to  1 0  p.m..  and  after  that  hour  if 
the  text  seems  to  indicate  special  urgency.  The  delivery  of  telegrams 
for  more  distant  parts  of  the  London  postal  area  will,  however, 
cease  at  8  p.m.  Telegrams  bearing  telephonic  addresses  will  be 
delivered  at  all  times  from  the  Central  Telegraph  Office  by  tele- 
phone, as  well  as  telegrams  for  telephone  subscribers  who  have 
registered  addresses  and  have  given  standing  instructions  for 
telephonic  delivery. — Daily  Teleijraj)h.     ■. 
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Wireless  Equipment  on  Submarines. — Aaonling  u<  tin 

.\ew  i'l'ri  Timex.  wireles.^  ooramunicatioii  is  90  vital  to  submarine 
boats  that  the  problem  has  been  attacked  with  unusual  energ'y. 
Improvement  in  wireless  equipment  and  methods  has  been 
amazing-.  Even  at  the  begrinninfr  of  the  war  the  methods  were 
comparatively  crude,  and  the  most  remarkable  advauce  has  come 
only  within  the  past  few  months. 

At  first  a  special  mast  was  set  up  amidships  when  the  U-boat 
came  to  the  surface,  and  the  aerial  was  strung  from  the  top  of  it 
to  the  ends  of  the  deck.  The  aerial  was  thus  raised  8  ft.  or  10  ft. 
at  most.  Such  an  aerial  would  receive  messa<res  from  perhaps  200 
miles.  The  sending:  radius  was  naturally  limited.  The  next  step 
was  to  raise  two  masts,  one  at  either  end  of  the  boat,  and  string' 
the  aerial  between  them.  Telescopic  masts  then  appeared,  markinfr 
a  great  advance.  When  the  submarine  came  to  the  surface,  these 
masts  were  quickly  pulled  out  to  their  extreme  length  of  perhaps 
1.")  ft,  ;  the  range  for  both  sending  and  receiving  messages  was 
thus  much  increased. 

Several  German  boats  have  been  captured  carrying  an  ingenious 
device  for  winding  up  the  antenna  automatically  in  order  to  save 
a  few  priceless  seconds.  The  wire  is  coiled  up  instantly  by  a 
spring. 

The  newest  German  device  for  extending  the  range  of  wireless 
signalling  is  the  use  of  balloons.  The  success  of  the  U-boats  is 
believed  to  be  largely  due  to  this.  Antenna-  are  raised  to  a  height 
of  at  least  2,000  ft,  above  the  sea  by  means  of  two  balloons  con- 
nected by  a  stiff  rod.  When  an  enemy  is  sighted,  they  are  pulled 
down  quickly  by  means  of  a  windlass  operated  by  electricity.  The 
balloons  are  painted  partly  white  and  partly  blue,  so  that  they 
are  scarcely  distinguishable  from  the  sky.  It  is  practically 
impossible,  therefore,  to  bring  them  down  with  anti-aircraft  guns. 
With  the  antenna?  raised  to  the  height  of  half  a  mile,  it  is  possible 
to  receive  wireless  communications  from  almost  any  part  of  the 
world.  Some  U-boats  nowadays  displace  1,500  tons  and  have  a 
cruising  radius  of  6,000  miles. 

The  U-boats  are  also  equipped  with  scund-transmitting  devices, 
which  may  be  classed  as  wireless  signalling  apparatus. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Aberdare. — March    31st.       Electricity   and   Tramways 

Depart  ment ,    Stores  for  1 2  months.    See ' '  Official  Notices ' '  February 
22nd. 

Australia. — Melboitrne. — April    Stli.     Department  of 

the  Navy.     Motor-driven  hydraulic  pump. 

.Tune  Ttlu.  Department  of  the  Navy,  Supply  and  erection,  of 
)ower  plant  at  Garden  Island,  Sydney.  Director  of  Navy  Contracts, 
viel  bourne, 

Belfast. — March     loth.     Tramways     and     Electricity 

C!ommittee,     Six  or  12  months"  supply  of  stores,  ic.     See  "  Official 
Notices  "  February  22nd. 

Cavan. — March  -Ith.  B.  of  G.  Storage  Ijattery,  wiring, 
jlectrically-driven  pumps,  pipes,  &c.  See  "  Offici.al  Notices"  February 
loth. 

Dublin. — March  8th.  Electricity  Supply  Committee. 
L,760  yards  of  3J-in.  fibrous  troughing.    See  "  Official  Notices  '  to-day. 


Fleetwood.— March   llth. 

'or  the  electricity  department. 


U.D.C.      Mechanical  stoker 
See  "  Official  Notices  "  to-day. 


Keighley. — Keighley  and  Bingley  Joint  Hospital  Board. 
Electricians"  work  at  Keighley  War  Hospital  for  a  year. 

London. — H.M.  Ollice   of    Works.      March    4th.    '  Six 

'nonths'  supply  of  electrical  acces.sories.  Controller  of  Supplies, 
King  Charles  Street,  S.W. 

Macclesfield, — March  18th.  Cheshire  County  Asylum. 
.Stores  (10).  Electrical  goods  for  sis  or  twelve  months.  Forms 
from  W.  G.  F,  Tingay,  Parkside,  Macclesfield, 

Manchester. — ^Marcli    12tli.      Corporation    Tramways. 

(./)  Permanent  way  special  trackwork,  (i)  Copper  rail  bonds. 
General  Manager.  ."i."i,  Piccadilly.  Manchester.  Specifications  for 
C")  21s.  (returnable), 

Portsmouth. — March  12th.  Tramways  Committee.  Si.\ 
months'  supply  of  tramway  stores.  See  "  Official  Notices "'  February 
22nd. 


CLOSED. 

New    Zealand. — The    Public    Service    Tender    Board, 
Wellington,  has  accepted  the  following  tenders  : 

.■^0,000  porcelain  insulator  cups,  £f)62.— .1.  A.  Redpath  &  Sons. 
GO  miles  twin-twisted   rubber-insulated  wire,  1/20,  £1,305.— Richardson, 
McCabe  &  Co.  JVew  Zealand  Shipping  and  Com 


new 


iitracts  placed  ill 


Government  Contracts. —  I'lsL 

.lanuary,  liUS  : — 

X-Ray  apparatus. — Watson  &  Sons  (Electro-Medical),  Ltd, 

Copper  wire  cord,— Shropshire  Iron  Co.,  Ltd. 

Generating  sets.— H.  T.  Boothroyd,  Ltd. ;  Lyon  &  Wrench,  Ltd. 

Motors.— H.  T.  Boothroyd.  Ltd. ;  Electrical  AK>aratU5Co.,  Ltd. ;  Electrical 

Construction  Co.,  Ltd, ;  Mather  4  Piatt,  Ltd. 
Iron  &  steel  wive.^J,  C,  Hill  &  Co.,  Ltd. ;  Eylands  Bros,  Ltd. ;  Shropshire 

Iron  Co.,  Ltd. 
Works  services.— Electric  lighting:  Ellis  &  Ward,  Ltd. ;  Jackson  &  Boyce. 

H.M.  Office  of  WonKs. 
Electric  bell  fittings.  -Siemens  Bros  &  Co.,  Ltd. 


Post  Office. 


Manufacturing  Co.,  Lid, 


Protective  apparatus,- British  L,  M,  Eriess( 

Telegraph  apparatus, — Isenthal  &  Co.,  Ltd, 

Telephone  apparatus,— Peel-Conner  Telephone  Works,  Ltd. 

Testing  apparatus. — Evershed  &  Vignoles,  Ltd, :   Reid   Bros.,    Engineers, 

Limited. 
Telegraph    cable, —  British    Insulated  &   Helshy    Cahles,  Ltd.;    General 

Electric  Co,,  Ltd.  i  W,  T.  Henley's  Telegraph  Works  Co.,  Ltd, ;  Johnson 

and  Phillips,  Ltd, ;  C,  Macintosh  &  Co,,  Ltd, ;  Pirelli-General  Cable 

Works,  Ltd,;  Siemens  Bros  &  Co.,  Ltd.;  Western  Electric  Co.,  Ltd. 
Telephone  cable.— Western  Electric  Co.,  Ltd. 
Cords  for  telephones.— British   Insulated  &  Helsby  Cables,  Ltd.  ;    Peel.i 

Conner  Telephone  Works,    Ltd. ;    Phienix    Telephone   and    Electric 

Worlis,  Ltd. 
liable  distribution  plugs.— British  Insulated  &  Helsby  Cables,  Ltd. 
Insulator  spindles. — BuUers,  Ltd. 
Bronze  wire.— T.  Bolton  and  Sons.  Ltd. ;  British  Insulated  &  Helsby  Cables, 

Ltd. ;  Shropshire  Iron  Co.,  Ltd. ;  F.  Smith  &  Co.  (incorporated  with 

the  London  Electric  Wire  Co.,  &  Smiths,  Ltd), 
fialvanised  iron  wire. — Dorman,  Long  &  Co.,  Ltd, ;    Ryland  Bros.,  Ltd.  ; 

Shropshire  Iron  Co.,  Ltd. ;  Whitecross  Co.,  Ltd. 

Public  Works,'  Iheland, 
Electrical  works  and  supplies,  Belfast  District. — .\.  Stevenson. 


FORTHCOMINQ     EVENTS. 


London  Association  of  Foremen  Engineers.-Satmday,  March  2nd.  At 
7  p.m.  At  the  Cannon  Street  Hotel,  E.C.  Paper  on  "  Painting  and  Wood- 
Finishing  from  the  Engineer's  Standpoint,"  by  Mr.  A.  S.  Jennings. 

Salford  Technical  and  Engineering  Association.— Saturday,  March  2nd; 
At  7  p,ni.  At  the  Koyal  Technical  Institute,  Pa,per  on  "  Road  Transport,' 
by  Mr.  H.  Hodgson  and  Mr.  N.  E.  Box. 

Chief  Technical  Assistants'  Association.— Saturday,  March  2nd.  At 
:ip.m.    At  the  Tavist, ifk  Hotel.     Annual  general  meeting. 

Royal  Institution  of  Great  Britain.— Saturday,  March  2nd.  At  Albemarle 
Stnet.  Piccadilly,  W.    ,  Lecture  on  "  Problems  of  Atomic  Structure,"  by 


Pi-df,  Sir  ■!.  .h  Th. 


,  P,R,S, 


At 


Greenock    Electrical    Society,— Thursday,  March  7th.       At   7.45  p, 

22,  West  Stewart  Street,    Juniors'  night. 
Institution  of  Civil  Engineers.— Tuesday,  March  5th,    At5,30p,m.     At  Gt, 

George  Street,  S.W.       Paper  on    "Modern  Developments  in  Gasworks 

Construction,"  by  Mr.  A.  Meade, 
Royal  Society  of  Arts.— WednesSay,  March  6th.     At  4.iiO  p.m.     At  John 

Street,  Adelphi,  W.C.     Paper  on  "  The  Foundation  of  Industrial  Peace," 

by  Mr.  A.  H.  Paterson. 

Monday,  March  4th.     At  4.30  p.m.    (Cantor  Lecture.)    "The  Effects  of 

the  Warori  the  Economic  Condition  of  the  United  Kingdom,"  by  Mr.  E. 

Cramniond.     (Lecture  111.)  , 

Institution  of  Electrical  Engineers.— Thursday,  March  7th.    At  G  p.r 

the  Institution  of  Civil  Engineers,  Gt,  Cieorge  Street,  S,W.   Paper  on 

Control  of  Large  Amounts  of  Power,"  by  Mr,  E.  B.  Wedmore. 

(Dublin  Local  Sectionl.— Friday,  March  8th.    At  the  Royal  College  of 

Science.    At  8  p.m.    Ordinary  meeting. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch)  — 

Saturday,  March  »th.  At  the  Royal  'Technical  College,  Glasgow.  \t  4.3') 
p.m.  Paper  on  "  Conservation  of  Exhaust  Steam  and  its  Utilisation,"  hy 
Mr.  J.  Watson. 


'The 


NOTES. 
Electrical    Goods  for    Use    in  Ontario.— The   Hydro-  ; 

Electric  Power  dommissiou  of  Ontario  has  sent  out  a' notice  ' 
regarding  the  sale  of  electrical  products  in  the  Province  of  Ontario,  , 
dated  J.anuary  1st,  and  stating  that  the  Commission  orders  that  on  . 
and  alter  three  months  from  the  date  of  the  notice  no  electrical  ; 
machinery,  apparatus,  appliances,  devices,  material,  or  equipment  j 
may  be  used  or  disposed  of  in  the  Proviuce  of  Ontario  unless  the  i 
design  and  construction  of  the  same  has  been  submitted  to  the  i 
Hydro-Electric  Power  Commission,  and  approval  of  such  has  .| 
formally  been  obtained, — Electrirnl   WUrUl. 

Large  Increase  in  Use  of  Electric  Appliances. — ^Dnrinjr 

the  year  just  closed  the  sale  of  electric  domestic  appliances  in  the 
XT.S,A,  showed  a  tremendous  advance,  chiefly  due  to  the  growing  \ 
scarcity  of  domestic  labour  :  another  factor  in  the  increased  pur-  \ 
chase  of  appliances  has  been  the  better  earnings  received  by  the  : 
wage-earners  generally,  A  total  of  13,51,5  electrical  appliances  1 
were  placed  on  the  Minneapolis  General  Electric  Co,'s  lines  during  ^ 
the  period  from  January  1st  to  November  1st,  1917,  Electric  , 
flat-irons  were  the  most  popular  of  all  devices  sold,  the  total  ' 
numbering  4,601,  Electric  vacuum  cleaners  were  next,  the  total  \ 
being  3,0!tl.  The  other  appliances  in  the  order  of  number  of  sales  ; 
ranged  as  follows : — Toasters,  987 ;  washing  machines,  (512  ; 
heating  pads,  401  ;  grills,  384  ;  curling  irons,  343  ;  percolators,  ■ 
321  ;  ranges,  223  ;  air  heaters,  214  ;  vibrators,  154  ;  water  heaters,  ; 
138  ;  luminous  radiators,  96  ;  chafing  dishes,  Sj  ;  hot  plates,  84  ;  \ 
miscellaneous,  \, ml. —Electrical  Wudil.  '  i 
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Volunteer  Notes. — Loxuox   Aumv  Tkooi's  Comi'anie.s, 

Volunteer  Ex&iseers. — Headquarters:  Balderton  Street,  Gros- 
Venor  Square,  W.  1. 

Orders  for  the  week  ending  March  9th,  1918,  by  Lieut. -Colonel  C.  B.  Clay, 
V.D.,  Commanding. 
^Officer  for  the  WteU.—lAeut.  W.  .J.  A.  Watkins. 

Stil  for  Dti'ii. — Second  Lieut.  E.  A.  Ullmann 

Monday,  March  4th.— No.  3  Company,  6.30—3.30.  Recruits'  Drill,  6.30—8.30. 
Signalling  Section,  6.30—8.30. 

Tuesday,  March  5th. — Lecture  on  "  Demolitions, "  at  6.30.  Physical  Drill 
and  Bayonet  Fighting,  at  7.30. 

Wednesday,  March  Cth.— No.  1  Company,  Entrenchment.  Ac,  6.30— S.30. 
Recruits'  Drill,  6.30. 

Thursday,  March  7th. — No.  2  Company,  Entrenchments,  Ac,  6 — 8.  Recruits' 
Drill,  6.30-^.30.    Signalling  Section,  6.30—8.30.    Ambulance  Section,  6.30—8.30. 

Friday,  March  8th.— Musketry,  5.30—8. 

Saturday,  March  9th.— Knotting,  lashing,  and  splicing  for  the  whole  corps, 
2.45 — i.45.     Musketry,  2.45—4.45. 

Special  Xotiee.— All  drills  will  take  place  at  Headquarters,  unless  otherwise 
stated. 

(By  order)  Maci.eod  YeabsIiET,  Copt,  and  Adjutant, 

Hydro-electric    Power    and    University   Instruction. — 

With  the  development  of  hydro-electric  power  in  the  Alpine  and 
other  rei;ion.s  ot  France,  certain,  industries  {'.f/..  electro-chemistry, 
electro-metallurg'y.  general  mechaniciil  entriueering:.  paper  milking, 
ice.)  are  also  beiufr  developed  //<//■/  /Mx.tn.  Grenoble,  which  is  in  the 
centre  ot  important  hydro-electric  imdertakinjjis.  thus  assumes 
frreat  importance.  The  Pol.vtechnic  Institute  attached  to  the 
University  evidentl.y  means  to  keep  pace  with  the  requirements 
which  will  frrow  for  technically-trained  men  for  the  electrical  and 
allied  industries.  In  an  article  in  Ln.  .Xntiirr  for  February  Hth 
the  director  of  the  Polytechnic  grives  an  outline  of  the  courses  held 
■^t  the  institute.  The  establishment  comprises  (1)  a  higher  school 
of  electro-technics  for  traininir  electrical  engineers,  electro-chemists, 
electro-metallurgists,  i:c.  ;  (2)  an  elementary  electro-technical 
school ;  (3)  an  electrical  standardising  and  testing  laboratory  ; 
(4)  a  school  tor  the  paper-making  industry  :  (,5)  a  paper-testing 
laboratory  ;  (6)  an  electrochemical  and  electro-metallurgical  test 
station  with  a  1.000-h.P.  experimental  plant.  A  chair  of  electro- 
chemistry and  electro-metallurgy  has  also  been  established  at  the 
University.  » 

The  article  referred  to  gives  further  particulars  as  to  numbers  of 
students,  the  granting  of  diplomas,  &c..  and  it  is  stated  that  the 
courses  in  question  will  be  open  to  foreign  students  who  have  had 
a  higher  education  in  a  college  or  similar  establishment. 

B.E.A.M.A.— We  are  informed  that  the  followiuij  firms 
have  been  elected  members  of  the  British  Electrical  and  Allied 
Manufacturers'  Association  : — 


Abbott,  Anderson  A  Abbott.  Ltd. 

London. 

Atlas  Carbon  and  BaiteiT  Co..  Ltd. 

London. 

British  Batterv  Co.,  Ltd 

. .     Watford. 

British  Central  Electrical  Co..  Ltd.       .  - 

London. 

British  Ever-Ready  Co..  Ltd. 

. .     London. 

Concordia  Electric  W  ire  Co.,  Ltd. 

London. 

Crigbton  A  Co 

Stockport. 

Davenport  Engineering  Co.,  Ltd. 

..     Bradford. 

Ecco  Battery  Co.,  Ltd. 

London. 

Efandeni  Co..  Ltd. 

Wolverhampton 

Film  Cooling  Towers,  Ltd. 

.     London. 

Fleming,  Birkbv  &  GoodnU.  Li.l. 

Liversedge. 

Foster  Instrument  Co. 

Letehwortb. 

Lancashire  Water  Cooler  Co. 

Salford.       , 

Macklev.  E.  X.,  &  Co 

Gateshead. 

iManlev.  J.W 

. .     New  Barnet. 

Quead,  Ltd 

. .     London. 

Sunlight  Manufacturing  Co.,  Ltd. 

.,     London. 

Treveivan  &  Co 

Birmingham. 

Vulco  Dry  Battery  Co 

London. 

Ward  A  Goldstone 

..     Salford. 

Fatality. — An  inquest  was  held  recently  at   Haltwhistle 

into  the  death  of  John  Kennedy,  electric  pump  man  at  South  Tyne 
Colliery,  who  was  found  dead  in  the  ]nimphou.^e.  Medical  evidence 
described  the  circumstances  under  which  Kennedy  was  found,  and 
concluded  that  Kennedy  had  received  an  electric  shock.  The 
broken  nose  must  have  been  due  to  the  fall.  The  trousers  were 
scarred  where  the  knee  had  been  burnt.  The  man's  lamp  had  been 
found  lying  beside  him  still  burning,  which  could  al,=o  account  for 
the  knee  being  burned.  The  colliery  manager.  Mr.  W.  E.  Donald, 
said  that,  so  far  as  they  knew,  the  electrical  installation  was  quite 
in  order.  As  the  iiump  stopped,  the  deputy  went  to  see  what  was 
the  matter,  and  found  the  liody. 

National  Insurance  (Part  II)  (Munition  Workers)  Act, 

1916. — The  following  is  a  further  decision  of  the  Umpire  ; — Con- 
tributions are  payable  in  respect  of  : — 

2.414  X.  All  workmen  engaged  in  removing  wire,  canvas,  or 
other  foreign  substauces  from  rubber  waste  preparatory  to  the 
recovery  or  reclaiming  of  the  rubber. 

This  decision  amplifies  decision  A  1 ,639  X  C  tiimnl  nf  Tntilr  Jnuriiiil 
of  August  24th.  nut;). 

"  Safety  First." — As  a  result  of  the  "  ssafety  fir.«t "  cam- 
paign, the  number  of  accidents  per  100,000  miles  run  by  the 
London  General  'Bus  Co.s  vehicles  last  year  was  reduced  to  22j  per 
cent,  below  that  of  11116.  and  the  number  of  fatal  accidents  was 
reduced  by  278  per  cent. — Daily  Clironirle. 

Electric  Motor  Yeliicies. — lu  connection  witli  tlie  e.xist- 
ing  prohibition  of  the  use  of  petrol  motor  vehicles  except  for 
business  purpo-ses.  it  was  announced  in  Parliament,  last  week,  that 
there  is  at  present  no  official  intention  to  issue  regulations  as  to 
the  consumption  of  electricity  by  vehicles  used  for  purposes  of 
pleasure  on  similar  lines  to  those  -in  force  as  regards  the  use  of 
petrol,  petrol  substitutes,  or  gas. 


Institution  and  Lecture  .Notes, — Allen  West  Engi- 
neering Society.— The  usual  fortnightly  meeting  of  the  above 
Society  was  held  ou  February  ll'tb.  at  Brighton,  when  a 
paper  v.as  read  by  -Mr.  F.  G.  Smith,  joint  managinsr  director 
of  Messrs.  Wellman.  Seaver  &  Head.  Ltd.,  cntitle<l  "  Steel 
Works  Charging  Machinery."  Tfte  speaker  dealt  very  fully  with 
the  design  and  construction  of  various  types  of  charging 
machines,  and  showed  in  a  very  lucid  and  forcible  manner 
the  service  to  which  these  machines  were  subjected  :  as  he  was 
addressing  employes  of  an  electric  control  firm,  he  pointed  out  the 
operations  each  individual  motor  and  controller  was  called  on  tii 
do.  and  placed  before  the  Society  various  electrical  problems  which 
had  arisen  in  connection  with  steel  works  machinery.  An  interest- 
ing discussion  followed  the  paper,  and  in  seconding  a  vote  of 
thanks  to  the  author.  Mr.  Allen  West  pointed  out  the  enormous 
advantage  to  the  members  of  the  Society  in  having  such  an  autho- 
rity as  Mr.  Smith  come  to  Brighton  to  tell  them  of  steel  works 
machinery.  The  co-operation  of  mechanical  and  electrical  engi- 
neers in  dealing  with  such  problems  would  ultimately  lead  to 
improved  designs  and  closer  stand.nrdisation. 

The  Association  of  Engineering  and  Shipbuilding  Draughts- 
men (Merseyside  Branch).— At  the  Liverpcol  University  on  Thurs- 
day. 21st  inst..  under  the  auspices  of  the  Association,  a  p.iper  was 
read  by  Mr.  D.  S.  Macbeth  on  "  Technical  Education  in  its  Relation 
to  Draughtsmen."  The  author  dealt  with  the  .=ubject  from  three 
points  of  view.  viz.  : — The  draughtsman's  work,  his  training  for 
that  work,  and  his  prospects.  He  opened  with  a  brief  survey  of 
the  varied  problems  with  which  the  draughtsman  has  to  contend. 
showing  the  need  of  a  scientifically  trained  mind,  and  insisted  that 
admission  to  the  drawing  office  should  in  all  cases  be  by  examina- 
tion, as  was  now  done  by  several  firms,  thereby  ensuring  that  none 
but  those  showing  a  natural  inclination  for  the  work  would  be 
accepted.  Comment  was  made  on  the  interest  which  some  firms 
were  now  taking  in  the  education  of  their  apprentices,  and  on  the 
excellent  system  of  Messrs.  Cammell.  Laird  &  Co..  of  Birkenhead. 
Mention  was  also  made  of  the  desirabilitv  of  firms  providing  a 
library  of  technical  books  for  the  use  of  their  employes. 

Association  of  .Mining  Electrical  Engineers. — At  a  meeting  of 
the  Yorkshire  Branch,  at  Doncaster.  on  Saturday,  a  paper  by  Mr. 
V.  A.  Chitty  on  "Reinforced  Concrete  Poles  for  Transmission 
Cables  "  was  read.     A  discussion  afterwards  took  place. 

Institute  of  Metals.— The  annual  general  meeting  is  to  be  held 
in  London  (at  Burlington  Housed,  on  March  13th  and  14th.  Presi- 
dent-Designate. Prof.  Carpenter.  The  presidential  address  will  be 
delivered.     Five  papers  are  down  for  reading. 

Institution  of  Mechanical  Engineers.— The  annual  report  of 
the  Council  shows  that  at  the  end  of  Ifll  7  the  membership  stood  at 
(i.:!OI),  a  net  increase  of  n!'.  The  accounts  show  a  total  revenue  of 
£22,S6B  and  expenditure  f  22.7ul  (including  £!P.043  invested  for 
reserve  funds),  leaving  a  surplus  of  JEIG').  The  total  assets  amount 
to  £  144,3111.  The  names  of  over  1,000  members  have  been  recorded 
a?  being  on  active  service  :  during  the  past  year  22  gave  their  lives 
tor  their  country. 

The  Centralisation  of  Electric  Power.—  •■  The  Supply  of 

Kkctricity  for  All  Purposes"  \yas  the  subject  of  an  address  given 
by  Mr.  W.  A.  Chamen  before  the  members  of  the  Cardiff  Business 
Club  recently.  Mr.  Chamen  said  that  the  benefit  of  adequate, 
efficient,  and  cheap  supplies  of  electricity  could  not  be  realised 
unless  the  generation  ot  electricity  for  all  purposes  wa*  grouped 
together  into  a  few  centres  where  large  and  highly-efficient  power 
stations  could  be  erected.  A  large  amount  of  capital  was  sunk  in 
municipal  as  well  as  in  company  undertakings,  and  if  the  central- 
i>ation  of  electric  power  production  was  to  be  realised,  it  obviously 
became  necessary  to  find  some  means  by  which  the  company  and 
the  municipal  interests  could  be  brought  together.  The  munici- 
pality on  the  one  hand,  and  the  electric  lighting  and  ]iower  com- 
panies on  the  other,  together  with  the  general  public  as  a  whole, 
would  all  eventually  benefit  by  this  centralisation.  To  continue  as 
they  were  at  present  simply  meant  keeping  up  the  price  of  elec- 
tricity for  an  unlimited  time  above  what  it  need  be.  and  that 
without  real   atlvantage  to  anybody  concerned.—  ."<.    \\'iile.-<  Diiili/ 

.^V-(■.^■. 

Wages  in  the  Gas  Industries.— Tlepn^scntiiiivis  of  tlie 

gas  industries,  municipal  aud  otherwise,  and  of  the  workers  in  gas 
undertakings,  met  .Sir  George  Askwith  at  the  Ministry  of  Labour. 
on  February  21st,  to  discuss  the  questions  of  wages  and  conditions 
of  employment.  The  proceedings  lasted  for  two-and-a-half  hours, 
and  were  adjourned  till  vesterdav.  no  decision  ha\-ing  been  arrived 
at.— Ti, ,„:•<. 

L.C.C.  Employes.  —  Waces  Awards.  —  Among  recent 
awards  by  the  Committee  on  Production  and  the  Special  Arbitnx- 
tion  Tribunal  is  the  following  (quoted  from  the  'limrx)  relating  to 
London  County  Council  employes  (main  drainage,  fire  brigade, 
asylums,  and  highways  services)  :- (I)  Hammermen  and  engi- 
neering labourers  working  as  mates  to  fully  qualified  engineers, 
electrical  fitters,  and  boilermakers  ;  and  (2)  men  in  the  Engi- 
neering Department  of  the  Fire  Brigade,  the  war  wages  advances 
granted  to  engineering  and  foundry  trades  ;  all  other  workmen 
such  advance  as  will  make  their  aggregate  war  wages  advances  up 
to  Kis.  per  week. 

Inquiry.  —  The    address    of    -'Messrs.    0.   G.   A    Co.." 

makers  of  the  "  .\(.nie  "  vibrator,  small  motors.  &c..  is  askeil  for. 

Whist  Drive. — The  Bury  Corporation  electricity  depart- 
ment employes  held  a  whist  drive  and  dance  in  aid  of  the  Lancashire 
Fusiliers'  Prisoners  of  War  Fund.  Mrs.  S.  ,1.  Watson,  wife  of  the 
borough  electrical  engineer,  distributed  the  prizes. 
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Demobilisation  Problems. — Tlic  Ueneral  Council  of  the 

Xational  Alliance  of  Kmployers  and  Employed  is  calling  for  the 
settintj  up  of  a  Central  Statutory  Board  representative  of  employers 
and  employed  to  rejjulate  and  supervise  the  reinstatement  in  normal 
employment  of  civilian  workers  now  in  government  or  controlled 
establishments,  the  reinstatement  in  civil  employment  of  the  present 
Forces,  and  any  general  redistribution  of  lai)our  arising  out  of  the 
war.  Mr.  F.  Huth  Jackson  recently  said  that  the  Ministry  of 
Munitions,  which  wa-s  the  biggest  employer  of  labour  in  the  country, 
wa-s  not  included  in  the  recent  announcement  on  the  matter  made 
by  the  Minister  of  Labour. 

Already  the  Government  is,  for  several  rea.sons,  brought  right 
u])  against  the  problems  of  demobilisation  of  munition  workers 
even  while  the  end  of  the  war  is  quite  out  of  sight.  Its  experience 
on  this  limited  scale  brings  home  at  once  the  urgent  need  for 
.seeing  that  plans  are  made  well  in  advance  of  that  immense  demo- 
bilisation of  labour  which  must  take  place  when  the  war  ends  and 
the  transfer  which  must  follow  the  return  of  the  soldiers  to  their 
former  places  in  the  workshops.  There  have  been  various  reports 
in  the  papers  during  the  past  ten  days  which  show  that  we  have 
a  sufficiency  of  certain  munitions  to  last  for  more  than  12  months, 
and  as  the  bringing  in  of  food  from  America  involves  cutting 
down  the  supplies  of  raw  materials  for  those  particular  lines  of 
munitions,  there  will  be  a  slowing  down  in  a  number  of  the 
factories,  at  any  rate  for  a  time.  Shipbuilding,  aeroplane,  and 
some  other  special  classes  will  not  be  interfered  with  in  this  way. 
In  the  House  of  Commons  on  Tuesday.  Jlr.  Kellaway.  Parliamentary 
Secretary  to  the  Ministry  of  Munitions,  referred  to  the  manner  in 
which  the  Government  was  handling  present  labour  demobilisation. 
We  quote  from  the  Times  report : — 

"  The  problem  of  the  discharges  of  women  munition  workers 
could  not  be  dealt  with  solely  on  economic  lines.  It  might  be 
said,  for  instance,  that  the  limited  production  which  had  now 
become  necessary  should  be  concentrated  in  those  factories  where 
it  could  be  most  cheaply  turned  out.  That  was  a  policy  one  would 
wish  to  adopt  if  the  times  were  normal,  but  it  was  not  a  policy 
which  a  man  in  the  responsible  position  of  Minister  of  Munitions 
would  in  these  grave  times  care  to  enforce  too  rigidly.  In  a  time 
of  war  the  country  could  not  afford  to  have  large  numbers  of 
unemployed  and  discontented  people  if  there  were  any  means  by 
which  it  could  be  avoided.  The  problem  had  to  be  mitigated  by  a 
number  of  ameliorative  measures.  They  could  see  that  the  men 
and  women  it  was  found  necessary  to  discharge  were  discharged  in 
such  areas  where  there  was  the  best  chance  of  their  getting  imme- 
diate work.  They  could  extend  the  time  of  coutr.icts.  Instead  of 
holding  a  contractor  to  his  engagements  to  produce  a  million  shells 
in  six  months,  they  could  give  him  12  months  to  do  it  in.  They 
could  also  abolish  overtime.  Sunday  work,  and  night  shifts.  He 
did  not  say  it  was  desirable  to  do  all,  or  any  of  those  things,  but 
all,  or  any  of  them,  might  be  done  if  necessary,  in  order  to  prevent 
distress  arising  from  the  reduction  of  their  programme  of  pro- 
duction. If  he  did  not  go  as  far  as  many  members  could  wish,  it 
was  because  he  had  in  mind  that  steps  taken  now  in  connection 
with  this  limited  and  experimental  demobilisation  might  carry  us 
far  when  the  time  came  for  carrying  out  the  general  demobilisation 
after  the  declaration  of  peace.  No  one  appreciated  more  highly 
than  he  did  the  magnificent  services  which  the  women  munition 
workers  had  rendered  in  making  our  Armies  the  best  equipped 
Armies  in  the  world  He  would  be  the  last  man  to  cause  hardship 
to  the  women  munition  workers  by  a  soulless  application  of  the 
policy  of  reduction  in  output.  It  was  because  of  the  splendid  work 
of  those  women  that  our  reserves  were  so  enormous  that  we  could 
face  this  reduction  caused  by  a  limitation  of  material  without  fear 
as  to  its  military  effect.  So  far  as  he  was  able  to  influence  the 
policy  of  the  Ministry,  it  would  not  be  guided  exclusively  by 
financial  considerations,  and.  particularly,  they  should  not  forget 
the  debt  of  gratitude  they  owed  to  the  women  munition  workers." 
In  answer  to  a  Parliamentary  question.  3Ir.  Kellaway  says  that 
the  number  of  women  munition  workers  who  have  l)een  dismissed 
or  received  notice  of  dismissal  daring  the  last  three  weeks  as  a 
result  of  the  termination  of  certain  contracts  is  about  8,0(10.  He 
regrets  that  a  certain  amount  of  hardship  is  inevitable,  but  every- 
thing that  can  properly  be  done  will  be  done  to  reduce  the  hardship. 
There  are  openings  for  a  considerable  number  of  women  in  agricul- 
ture, in  shipyards,  and  in  other  occupations.  The  machinery  of  the 
labour  exchanges  and  of  the  National  Service  Department  is  being 
utilised  to  its  fullest  capacity  in  order  to  bring  the  women  who 
may  be  displaced  into  these  other  forms  of  national  service.  The 
possibility  of  giving  priority  in  employment  on  war  work  to  these 
women  is  under  discussion.  The  suggestion  that  the  Minister-' 
should  authorise  the  issue  of  free  railway  warrants  home  is 
receiving  sympathetic  consideration.  Other  suggestions — e.g.,  the 
payment  of  wa^ies  for  a  certain  period— are  being  examined  by  the 
Departments  concerned  in  conjunction  with  the  Treasury.  An 
Inter-Departmental  Conference  was  held  on  Tuesday  by  the  Presi- 
dent of  the  Board  of  Tratle,  the  Chairman  of  the  War  Cabinet  Com- 
mittee on  Unemployment,  to  consider  these  and  other  aspects  of 
the  problem. 

Niagara     Power     Commandeered. — The     Internationa' 

Railway,  Buffalo,  N.Y.,  will  be  affected  by  an  order  of  the  War 
Department  seizing  all  of  the  electrical  energy  produced,  imported, 
and  distributed  by  the  Niagara  Falls  Power  Co.,  the  Hydraulic 
Power  Co.,  and  the  Cliff  Electrical  Distributing  Co.,  Niagara  Falls. 
S.T.  There  will  be  a  complete  redistribution  of  electric  power 
vmong  industries  in  Western  New  York,  so  that  war  industries  will 
nave  all  the  electric  power  they  need.  The  railway  will  be  forced 
to  rely  largely  upon  its  steam-generated  power.  Fortunately,  the 
railway  steam  plant  has  been  held  in  reserve  In  case  of  a  break- 
dowTi  in  the  Niagara  Falls  -poviei.—JSleciric  Eailway  Joarml. 


The  New  Electroculture.— ^Vfiting  in  the  Daihj   M.id 

this  week.  Dr.  F.  Chamicr  puts  forward  remarkable  claims  for  a 
system  of  eloctroculture  which  involves  the  use  of  buried  wires  and 
electrodes,  supplied  with  current  which  is  "intermittently  high 
tension  and  continuous  '  for  a  few  hours  every  two  to  six  weeks. 
As  the  result  of  this  treatment  applied  to  crops,  the  yield  is  said 
in  some  cases  to  have  been  quadrupled.  Only  10  per  cent,  of  the 
fertilising  m.aterial  at  present  employed  is  required  and  sour  land 
can  be  made  sweet  and  fruitful.  A  dilute  solution  of  picric  acid  is 
applied  to  the  soil  in  connection  with  the  process.  Seed  is  also 
subjected  to  "  small  doses  of  high-frequency  current "  with  great 
effect  upon  its  germinating  powers. 

We  would  not  discourage  any  inventor  from  experimenting  in 
this  field,  nor  do  we  suggest  that  the  overhead  discharge  is  the 
only  possible  method  of  stimulating  the  growth  of  crops  ;  but  we 
must  confess  that  the  claims  put  forward  by  Dr.  Chamier  will  need 
the  strongest  support  by  actual  demonstration  before  we  can  accept 
them  as  worthy  of  credence.  Such  methods 'as  he  advocates  have 
hitherto  given  disappointing  results  in  the  hands  of  various  in- 
vestigators, and,  m  view  of  the  infinitesimal  proportion  of  the 
current  flowing  between  electrodes  a  considerable  distance  apart, 
that  would  pass  through  the  soil  near  the  surface,  and  the  infre- 
quency  of  the  application  to  boot,  we  can  only  regard  his  method 
as  comparable  in  intensity  to  homceopathic  treatment,  and  affording 
little  ground  for  anticip.ating  noteworthy  results. 

Nitrogen  from  the  Air. — President  Wilson  has  signed  an  l 

order  authorising  the  construction  of  a  water-power  plant  at 
Muscle  Shoals  (.Alabama)  as  part  of  the  StfO.OOO.OOO  project  for  the 
fixation  of  atmospheric  nitrogen  for  use  in  the  manufacture  of 
munitions  and  fertilisers. 

The  Manchester  Meeting  of  the  I.M.E.A. — The  pre- 
liminary programme  is  issued  of  this  year's  Convention  of  the 
Incorporated  Municipal  Electrical  Association,  which  is  to  be  held 
at  Manchester  on  June  20th  and  21st.  The  meetings  will  be  held 
in  the  Council  Chamber  of  the  Town  Hall.  No  invitations  will  be 
issued  to  visitors  on  this  occasion.  The  programme  is,  of  course, 
at  present  subject  to  revision,  but.  as  far  as  can  be  foreseen,  it  will  be 
as  follows  : — After  the  welcome  by  the  Lord  Mayor  on  the  morning 
of  Thursday.  June  20th.  Mr.  S  .J.  Watson,  the  borough  electrical 
engineer  of  Bury,  will  deliver  his  presidential  address,  and  a  dis- 
cussion on  "The  Future  of  Electric  Power  Supply"  will  follow. 
In  the  afternoon  there  will  be  visits  to  the  works  of  the  British 
Westinghouse  Co.  at  Trafford  P.ark.  and  of  the  Manchester  Cor- 
poration Electricity  Department  (,Stuart  Street  power  station).  On 
Friday  the  discussion  on  electric  power  supply  will  be  resumed, 
and  the  annual  general  meeting  will  follow. 

U.S.     Ordnance     Base    in     France. — The    American 

Ordnance  Base  Depot,  which  is  now  being  built  in  France  for  the 
repair-  and  salvage  of  ordnance  material,  will  cover  an  area  of  over 
2i  million  sq.  ft.,  and  will  accommodate  several  thousand  employes, 
requiring  about  8,0u0  KW.  of  electrical  apparatus. 

Linking-up  in  California. — For  the  period  of  the  war, 

and  in  the  interest  of  fuel  economy,  the  Pacific  Gas  and  Electric 
Co..  the  Great  Western  Power  Co.,  the  Sierra  and  San  Francisco 
Power  Co..  and  the  Universal  Electric  and  Gas  Co.  have  agreed  to 
operate  their  systems  under  one  management.  Under  this  plan 
several  stand-by  plants  can  be  shut  down  without  endangering  con- 
tinuity of  service  a5  provided  by  the  joined  systems.  By  operating 
only  those  centrally  located  stand-by  plants  whose  efficiency  is 
highest,  a  great  saving  of  fuel  oil  will  be  effected,  and  loads  will 
be  distributed  so  that  water  storage  on  each  system  can  be  used  to 
maximum  advantage. 

The  unified  service  will  be  continued  as  long  after  the  war  as 
such  action  may  be  deemed  to  be  in  the  interest  of  the  public.  The 
combined  systems  serve  about  10.000  sq.  miles,  believed  to  be  the 
largest  area  yet  administered  by  a  single  management.  The  total 
generating  capacity  of  the  combined  system  at  present  is  about 
377,H00  KW.,  of  which  240,000  KW.  is  hydro-electric  power  and  the 
remainder  steam. 

The  immediate  requirements  "for  1918  of  the  four  chief  power 
companies  supplying  the  San  Francisco  Bay  region  call  for  an  in- 
crease of  more  than  200.000,000  KW. -hours  of  energy  and  more  than 
.50,000  KW.  peak  capacity,  as  comp.ared  with  1917.  The  future 
growth  in  power  requirements  of  the  companies  operating  in  the 
Bay  region  will  necessitate  the  expenditure  of  over  8.3,000,000  an- 
nually to  provide  generating  plants  and  transmission  lines  alone  to 
meet  the  demand. — Electrical  M'lirld. 

Appointments  Vacant. — Draughtsman  (£100)  fcr  the 
Sunderland  Corporation  electricity  department ;  electrical  fitter 
(40s.  +  14s.  -I-  12^  per  cent.)  for  the  City  of  Chester  electricity 
works;  shift  engineer  (£3  -t-  12i  per  cent.)  for  the  Radcliffe 
LT.D.C.  electricity  department;  charge  engineer  (£160  -f)  for  the 
City  of  York  electricity  department  ;  switchboard  attendant  for 
the  Borough  of  Nune.aton  electricity  department ;  engine  driver 
(40s.)  for  the  Tunbridge  Wells  Borough  electricity  works  :  clerk 
for  Rotherham  Corporation  electricity  department ;  meter  tester 
(£3)  for  the  Borough  of  Sal  ford  Electricity  Dep.artments  :  elec- 
trical engineers,  wiremen.  fitters  and  engine  drivers  for  the  Southern 
Command  power  stations ;  electrician  (depot  foreman)  for  the 
Borough  of  Dover  Tramways  Department.  See  our  advertisement 
pages  to-day. 

Concert. — The  eighth  annual  concert  organised  by  the 

Southport  Corporation  Tramways  and  Electricity  Employes'  Social 
and  Athletic  .Society  was  held  l.ast  week.  The  proceeds  were 
devoted  to  the  wounded  and  disabled  members  of  the  tramway  and 
electricity  depots  and  the  Southport  Infirmary. 
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The  Tramways  Committee.— The  Tramways  (Board  of 

Trade)  Committee  has  removed  to  No.  8,  Buckingham  Gate,  West- 
minster. London.  S.W.  1  tTelephone.  Victoria  62tiO  ;  Telegrams, 
Trambotcom  Sowest  London),  and  all  communications,  in  future, 
should  be  addressed  to  the  Secretary,  Mr.  J.  N.  Wilson,  at  that 
address. 


OUR    PERSONAL    COLUMN. 


Central  Station  and  Tramway  Officials.— Included  in 

the  recommendations  for  increases  of  salary  to  be  brought 
before  the  Leeds  City  Council  at  its  meeting  on  Wednesday  were 
the  following  : — Mr.  C.  N.  Hekford,  manager  electricity  depart- 
ment. ASOO  to  £1.000  :  Mr.  J.  BURBIDGE.  electrical  engineer  for 
the  tramways  department.  £500  to  £.550  ;  Mr.  W.  T.  Grees, 
assistant  manager  in  the  electricity  department,  £475  to  £525  ; 
and  to  Mr.  A.  Daggett,  traffic  superintendent  in  the  tramways 
department.  £345  to  £400. 

The  salary  of  the  electrical  engineer  at  Fleetwood  is  to  be  in- 
creased by  £25  per  annum. 

The  Huddersfield  T.C.  has  approved  by  a  majority  the  recom- 
mendation to  increase  the  salary  of  the  tramways  manager  (Mr. 
E.  H.  WILKIXSOX)  from  £500  to  £600. 

The  Halifax  T.C.  has  been  recommended  to  increase  the  salary 
of  the  electrical  engineer  (Mr.  W.  M.  Rogerson)  from  £700  to 
£801).  and  that  of  the  tramways  engineer  (Mr.  J.  W.  Galloway) 
from  £325  to  £375. 

3[r.  John  Llo'ST).  for  nearly  40  years  general  manager  of  the 
Southport  Tramways  Co.,  Ltd".,  who  has  retired,  has  been  pre- 
sented by  the  staff  and  employes  with  a  gold  watch  and  chain  and 
an  illurninated  address,  and  a  case  of  brushes  from  the  Birkdale 
Electric  Supply  Co..  Ltd.,  with  a  silver  dressing  case  for  Mrs.  Lloyd. 

The  Burton-on-Trent  T.C.  has  advanced  the  salary  of  the  elec- 
trical engineer  (Mr.  Hall^  from  £400  to  £500  a  year. 

The  Dover  Corporation  Tramways  Committee  has  recommended 
the  appointment  as  manager  of  Mk.  E.  H.  Boxd,  the  present  works 
superintendent,  and  that  his  salary  be  increased  to  £4  per  week. 

Mr.  E.  Cardes,  late  manager  of  the  Corporation  tramways  at 
Dover,  has  been  presented  by  the  staff  with  a  silver  cigarette  case. 

General. — Mr.  W.  (j.  WiCKHAii,  H.M.  Trade  Commissioner 
in  South  Africa,  is  expected  to  arrive  in  this  country  in  April  on 
an  official  visit.  Firms  who  desire  to  interview  him  may  do  so  in 
London  at  the  offices  of  the  Department  of  Overseas  Trade  for 
several  weeks  soon  after  Easter.  He  will  subsequently  visit  the 
provinces.  Applications  for  appointments  for  interviews  should 
be  made  as  soon  as  possible  to  the  Comptroller-General  of  the 
Department,  73.  Basinghall  Street.  E.C.  2. quoting  reference  number 
D.O.T.  2.873/18. 

Mr.  H.  Garstasg  has  been  nominated  by  the  Executive  Com- 
mittee of  the  Blackbui-n  Chamber  of  Trade  to  represent  the 
electrical  trade  on  an  employers"  panel  for  assisting  the  Advisory 
Committee  in  difficult  cases  of  substitution. 

Mr.  H.  D.  Wilkinson  has  removed  from  Queen  Street  Place  to 
offices  at  56,  Victoria  Street.  S.W.  1. 

Mr.  E.  Kilburx  Scott  has  been  appointed  consulting  engineer 
to  the  British  American  Nitrates  Co.,  of  New  York.  Mr.  Scott 
left  England  in  January  to  deal  with  the  exploitation  of  his 
patents  for  manufacturing  nitrates  electrically,  and  will  be  in 
America  for  some  time.  His  present  address  is  c/o  the  British 
American  Nitrates  Co..  2iiy,  Broadway.  New  York. 

Roll  of  Honour.  —  Wireless  Opkrator  (tilbert 
Lambert.  R.N.V.R  ,  formerly  on  the  staff  of  the  Folkestone 
Electricity  Supply  Co..  Ltd..  was  killed  in  the  naval  raid  in  the 
Straits  of  Dover  on  February  1.5th. 

Wireless  Operator  C.  S.  Hakrisos.  killed  whilst  serving  on 
a  drifter  in  the  raid  on  the  Dover  patrol,  on  February  loth,  was 
before  joining  the  Forces  a  student  at  the  Royal  Technical 
Institute.  Salford.  where  he  gained  the  diploma  in  electrical 
eagineering. 

BoiiBARDiER  K.  M.  Street,  electrical  engineer,  has  gained  the 
Military  Medal  for  bravery,  and  on  account  of  serious  wounds  is  to 
be  discharged. 

Company  Quartermaster-Sergeant  Wm.  Aspin.  East  Lanca- 
shire Regiment,  who  has  died  at  home  from  bronchial  pneumonia, 
was  on  the  staff  of  the  Blackburn  Corporation  tramways. 

Private  G.  Trevassa.  Devon  Regiment,  who  was  prior  to  the 
war  engaged  at  the  Newton  Abbot  electricity  works,  has  fallen  in 
action. 

Private  A.  P.  Goddard.  Toronto  Regiment,  formerly  engaged 
at  the  Tunbridge  Wells  Corporation  electricity  works,  has  died 
after  being  buried  by  a  shell,  and  after  the  amputation  of  a  leg, 

Pri\ate  J.  T.  Mawson,  who  has  been  wounded,  is  an  electrical 
engineer  who,  having:  been  at  the  Vulcan  Motor  Works,  took  up  an 
appointment  with  the  British  Columbia  Electric  Railway  Co.,  which 
he  hfiid  for  six  years. 

Sapper  T,  Mawdesley.  R,E..  aged  35.  has  been  drowned  by  the 
sinking  of  the  Aragon.  He  joined  the  Army  in  November  last, 
while  employed  as  electrician  at  Rufford  Hall. 

The  French  Legion  of  Honour  has  been  won  by  Private  A.  J. 
Bailey,  Manchester  Regiment,  formerly  employed  on  the  Man- 
chester Corporation  tramways. 

Lance-Corporal  H.  Cooper,  formerly  a  motorman  on  the 
Asiitoc-under-Lyne  Corporation  I  Tramways,  has  been  a^varded  the 
Croix  de  Guerie.  with  bar,  the  Legion  of  Honour.'and  the  Medaille 
MUltaire  for  deed*  of  great  (taUantry.     On  Friday  the  llayor  of 


Ashton  handed  him  a  gold  watch  from  the  members  of  the  Ashton 
Swimming  Club. 

CoMPANv  Sergeant-Major  W.  Woods  and  Regimental  Seb- 
GEANT-Major  G.  Imisson,  York  and  Lancaster  Regiment,  both  of 
whom  were  on  the  staff  of  the  Sheffield  muuicipal  tramways,  have 
been  awarded  the  Belgian  Croix  de  Guerre  tor  valour.  The  latter 
already  jrossesses  the  Distinguished  Conduct  and  Military  Medals. 

Obituary. — Mr.  James  Mitchell  Hewitt,  consulting 
engineer  ot  Hale,  near  Altrincham,  joined  the  Manchester  express 
for  London  on  Monday  evening.  His  dead  body  was  found  on  the 
railway  hetween  Matlock  and  Darley  Dale  Station,  but  Manchester 
lepoits  state  that  there  was  nothing  to  show  how  the  mishap 
Occurred.     Mr,  Hewitt  was  60  years  of  age. 

The  death  occurred  on  February  17ih  of  Mr.  Edward  Alan 
Christian,  electrical  enginfcer.  formerly  on  the  staff  of  the  Mans 
Electric  Railway  Co.  and  the  Mersey  Railway  Co.  He  was  38  yeais 
of  age. 


REVIEWS. 


Electrical  Equipment.  By  H.  W.  Brown.  London:  Hill 
Publishing  Co.  Price  i'2s.  6d.  net.  Pp.  •229,  -t-  xiii;  lUU 
Hgs. 

There  can  be  but  little  doubt  that  hitherto  there  has  been 
a  cuUbideiable  gap  betweto  the  general  electrical  text-books 
and  tne  nignly  specialised  woiks  eacn  dealing  with  a  paiticulaily 
detailed  suoject.  ii,lectncal  pocket-bouks  have  tu  a  huiited 
extent  hlied  the  void,  but  the  volume  now  under  consideration 
is  one  which  will  appeal  strongly  U>  many  beside  those  for 
whom  it  IS  specially  written,  it  is  pleasing  to  hnd  in  one 
cover  a  practical  account  of  the  equipment  required  in  a 
works,  presented  in  such  a  manner  that  it  should  be  possible 
for  even  a  tyio  to  follow  it,  though  it  must  be  admitted  that 
there  are  sections  which  appear  to  be  needlessly  mvolved;  at 
the  same  tune,  it  must  be  remembered  that  the  author  is 
catering  for  American  conditions,  and  in  many  cases  the 
Enghsh  requirements  are  totally  different;  but  if  the  book  is 
read  and  followed  with  an  up-to-date  pocket-book,  there 
should  be  no  difficulty  in  picking  out  those  portions  which 
would  apply  to  modern  practice  in  this  country. 

In  the  introduction,  penned  by  the  Head  of  the  Electrical 
Department  of  Cornell  University,  it  is  explained  that  the 
work  is  based  upon  notes  prepared  by  Mr.  Brown  to  guide  the 
student  in  his  work,  which  is  so  mapped  out  as  to  prepare 
him  for  the  more  practical  side  of  electrical  engineering.  In 
this  respect  the  courses  of  instruction  of  our  own  universities 
are  distinctly  lacking;  for,  although  they  aim  at  giving  the 
student  a  practical  insight  into  the  profession,  they  do  not 
impart  such  know-ledge  as  will  enable  him  thoroughly  to 
appreciate  the  working  details  required  in  actual  installa- 
tions, nor  do  they  inculcate  that  commercial  spirit  which  is 
met  with  as  soon  as  he  enters  an  office  or  works.  "  Electrical 
Equipment"  covers  these  points  in  an  admirable  manner,  and 
should  do  much  to  assist  in  this  respect.  Beyond  this,  it 
should  enable  works  managers  and  mechanical  engineers,  who 
may  have  under  their  care  an  electrical  equipment,  to  grasp 
essentials  much  more  readily  than  any  other  work  we  know 
of.  When  extensions  are  required,  a  perusal  of  its  pages 
would  be  ot  immense  help,  and  possibly  prehminary  facts  and 
figures  could  be  put  forward  with  far  less  trouble  than  if 
they  were  without  its  aid.  Throughout  the  pages  references 
are  made  to  standard  American  books,  and  to  an  Enghsh 
leader  the  work  suffers  somewhat  in  this  respect,  but  we 
hope  that  the  publishers  will  see  their  way  to  produce  a 
British  edition  at  a  date  when  the  prices  of  materials  are 
more  settled  than  at  the  .present  moment. 

In  the  first  chapter  the  use  of  diagrams  is  explained,  and 
many  hints  regarding  their  preparation  are  given.  The  next 
chapters  generalise  on  the  requisites  of  power  plants  and  the 
choice  of  system;  they  make  interesting  reading,  but  in  many 
cases  in  this  country  there  is  not  much  choice  possible,  and 
the  user  is  obliged  to  take  what  is  offered  unless  he  is  willing 
to  introduce  his  own  plant,  and  even  then  there  may  be  local 
considerations  which  will  put  out  of  court  the  arguments  set 
out  in  this  book.  The  chapters  on  d.c.  motors,  a.c.  motors, 
converters,  and  transformers  are  comprehen.sive  without  being 
laboured,  giving  just  that  infonnation  which  will  be  found 
essential  in  understanding  their  possibilities  and  limitations. 
There  are  statements  which  are  open  to  question  :  for  example, 
•'  The  best  voltage  (d.c.  motors)  for  industrial  plants  is  gener- 
ally 220  volts;  but  if  no  motors  are  over  a  few  hundred  feet 
from  the  generator.  110  volts  may  be  used."  Regarding 
transformers,  the  infonnation  given  should  be  of  very  great 
help  to  the  works  engineer.  ,    .^    • 

The  subject  next  dealt  with  is  that  of  storage  batteries, 
special  mention  being  made  of  their  application  for  portable 
service  A  chapter  on  illumination  follows,  the  topic  being 
treated  in  a  short  hut  practical  manner,  d.c.  transmission 
and  distribution  systems  are  next  discussed,  and  here  one  is 
struck  bv  the  thorough  manner  in  which  the  points  are  dealt 
with  from  both  the  electrical  and  commercial  points  of  view; 
the  tables  which,  in  addition  to  the  usual  data,  give  approxi- 
mate costs  are.  of  course,  American,  but  cou  d  easUy  be 
adapted  to  British  n.eds.  When  we  arrive  at  the  question 
of  AC  trnnsm,«ion,  however,  the  '-'ontext  becomes  .oinewliat 
more  technical,  as  might  be  expected,  «nd  ^shile  tbe  .tudent 
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fresh  with  theory  will  no  doubt  easilj'  peruse  the  matter,  the 
practical  man  will  be  apt  to  flounder.  The  next  two  chapters 
on  generators  (D.c.  and  a.c.)  are  of  considerable  interest,  and 
the  impression  is  gained  that  the  author  has  gone  to  a  very 
great  trouble  to  convey  a  large  amount  of  general  information 
in  as  small  a  compass  as  possible.  It  is  this  which  tends  to 
make  the  work  so  valuable.  Regulating  transformers  and 
instrument  transformers  comprise  the  subjects  following,  and 
here  much  that  is  usually  hidden  away  in  a  highly  specialised 
and  technical  work  is  set  forth.  Similarly,  the  information 
regardmg  the  controlling  and  regulating  equipment,  circuit 
Ijreaking  equipment,  lightning  arresters,  and  mcnsuving  anri 
indicating  apparatu,'^  is  presented  in  a  manner  which  should 
Hi>!«'!l   -tv.'iicly  to  those  who  have  control  of  .<<uch  apparatus. 

;  li"  -u'ij'ct  of  UK)tf]r  applications  is  \vell  handled,  and  it 
is  liiipr.l  tint  the  empirical  formula'  which  are  given  regard- 
ing h.iisc-powei-  will  be  even  further  extended  when  a  new 
edition  of  the  work  appears;  this  chapter,  together  with  the 
chajiter  on  costs,  is  novel,  and  should  do  much  to  enable  the 
student  to  appreciate  tlie  Jiractical  and  coniuiercial  side  to  a 
greater  extent  tluin  is  usually  met  with  at  iire.sent.  and  they 
slionld  al.so  be  of  a.ssi.stancc  to  those  contemplating  extensions 
and  wishing  to  put  before  their  superiors  the  electrical  end 
of  the  que.stion  without  '  calling  for  outside  help.  If  the 
.student  intelligently  works  through  the  problems  with  which 
the  text  concludes,  he  will  be  better  able  to  understand  the 
why  and  wherefore  of  the  subject,  and  when,  in  every-day 
life,  he  comes  in  contact  with  the  materiajs  discussed,  he  will 
lie  in  a  much  more  favourable  position  to  appreciate  its  use. 

We  feel  sure  the  book  will  have  the  success  it  deserves, 
and  will  do  much  to  increase  the  efficiency  of  thought  and 
action  of  the  beginner  in  power  station  and  works  experi- 
ence ;  it  .should  assist  those  whose  practical  train  of  thought  is 
more  developed,  while  it  will  also  prove  a  handy  volume  of 
reference  for  those  whose  work  does  not  demand  such  a  first- 
hand  knowledge  of  electricity  as  the  others  possess. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


I'ltn-cr  Wiring  Diaiirams.  By  A.  T.  Dovkr.  London  :  Wbit- 
taker  &  Co.  Price  6s.  net.  Pp.  208. 
The  first  glance  at  Mr.  Dover's  book  makes  it  quite  evident 
that  it  cannot  be  exhau.stive.  A  book  of  208  pages  suitalde 
for  the  pocket  cannot  contain  more  than  a  fraction  of  tlie 
possible  standard  power  wiring  diagrams,  without  mentioning 
innumerable  minor  variations  to  suit  special  circumstance.^. 
On  the  whole.  Mr.  Dover  has  made  his  selection  fairly 
representative,  though  he  has  certainly  included  too  many 
diagrams  and  illustrations  of  the  manufactures  of  one  parti- 
cular firm.  About  40  per  cent,  of  the  total  illustrations  are 
of  a  general  character,  not  specially  applicable  to  any  maker. 
Of  the  remaining  illustrations,  nearly  one-half  show  details 
of  apparatus  made  by  one  firm,  and  about  another  20  yn'r 
cent,  of  these  named  illustrations  are  confined  to  a  .second 
firm.  No  other  firm's  gcxids  have  anything  like  as  many,  and 
the  result  is  rather  unfair  to  those  who  are  but  slightly  repre- 
.sented,  or  are  not  represented  at  all.  It  is  probable  that  war- 
time conditions  are  largely  responsible  for  this  state  of  things, 
but  in  future  editions  it  would  be  desirable  to  hold  a  more 
even  balance  between  the  claims  of  various  makers. 

It  would  be  obviou.sly.  impos.sible  to  include  all  the  clia- 
grams  of  power-wiring  connections  that  are  called  for  from 
time  to  time.  At  first  sight  many  of  the  special  diagrams 
!-hown  would  seem  to  be  unnecessary,  as  makers  always  send 
out  such  diagrams.  These,  however,  have  a  habit  of  being 
mi.slaid  when  most  wanted,  and  there  is  no  doubt  that  a 
pocket-hook  containing  such  information  will  be  of  consifler- 
able  value  to  many  engineers.  Certain  .sections  might  be  ex- 
tended, as,  for  example,  that  deahng  with  lifts,  which  has 
nnlv  two  diagrams  of  lift  controllers  on  D.c.  work,  and  none 
at  all  for  h.c.  supply.  The  section  dealing  with  accumulator 
work  also  is  not  very  complete! 

It  nnist  have  been,  however,  an  almost  impossible  task  to 
select  the  most  representative  diagrams,  and  it  is  probable 
that  future  editions  will  show  the  need  of  considerable  expan- 
sion in  the  size  of  the  book. 

The  contents  are  divided  up  in  very  convenient  sections, 
details  of  which  are  summarised  fully  in  the  table  of  con- 
tents, whilst  a  very  complete  index  is  added  at  the  end.  The 
list  of  conventional  signs  adopted  is  also  very  clear,  and  a 
special  word  of  praise  is  necessary  for  the  diagrams,  which 
form  a  large  proportion  of  the  illustrations  and  which  are 
exceptionally  distinct.  Tlie  letterpress  is  well  written,  and 
I'uables  the  diagrams  to  be  followed  without  difficulty,  whilst 
:'lso  givinc  much  useful  information  as  to  the  needs  for  cer- 
tain switchgear  and  control  apparatus. 


NEW     COMPANIES     REGISTERED. 


Oldham    Rubber    Mills,     Ltd.    ri49,693).— Private    com- 

panv.  Registered  Febru.nrv  22nd.  CnpiLiI,  f2.000  in  £1  stiares.  Manufac- 
turers of  .Tnd  dealers  in  substitutes  for  leather,  rubber,  guttn.pereli.i.  oil- 
Cloth,  linolelim,  steath  and  electric  p.ncklng,  m-inufacturtrs  of  articles  in 
whict)  such  substitutes  are  used  (including  cIothlfiRV  &c.  The  subatflber-: 
•'.ich  tvlth  one  shared  nf*  :—L.  NichoJnJ, ,  18,  Castle  Stfwt.  Liverpool,  tjlaf 
lerM  flctoufllnnti  M.  H;  tattwsBlt,  81,  Bou»erle  Street,  t-lvecpeol.  SecpOnt- 
.•:nt^s  tht^t.    Tlie  Urtt  lilwtoM  are  to  »«  BOBajHted  tiv  tfw  «u(»crlbef».  Q'i»t' 


Ferranti,    Ltd.     (83,718).— Capital,    .£130,000    in    60,000 

pref.,  tiO,Ul)U  ord.,  and  lO.OUU  del.  shares  of  £1  each.  Return  d.nted  January 
11th,  lal8.  53,371  pref..  tjO.OOO  ord.,  and  10.000  dtf.  shares  taken  up; 
£123,374    tonsidered    as   paid.      Mortgages    and    charges  :    £124,815. 

Gospopt    &    Alverstoke     Electric     Lighting     Co..     Ltd. 

(82,ej3l, -Capital,  £5,000  in  £10  shares.  Return  dated  D..»mhr-r  3Sth,  1;'17 
.All    .^hare.s   issued;   *S,000    p.'iid        Mortgages    and    charges:    N'il, 

Kcynshaai  Electric  Lij^ht  &  Power  Co.,  Ltd.  (64,6^4).    * 


Ltd. — .Mortj^afie  daletl  JaiTu- 

a     bonus     nuC     .xceiding    10    per     ic-nl. 
and    llie    loiiipany's    undertaking    and 

Ltd. — Menu)ra;idum  of  satis- 

1.1     ilil"  nlur-s     dated     I'Vbruarv    Iblli, 


Imperial  United  Lamp  Co., 

:<r\  24ili,  l!MS,  lu  ^.•.ine  £1I,JIH1  .mkI 
eharg.-d  on  land  .,;  ()Mn.,sl,.n,  l),ab>, 
Sjeneral    assets. 

A.    Vernon    Ward    (Hove), 

f;iilion  in  lull  on  J.inu.iv  2alli,  l:ilK. 
11)17.  .securing    £rilia.    lias    b.iii    tiled. 

Siemens   Bros.    Dynamo    Works,    Ltd. — DebeiUure   dated 

F.bruav     Im       I'HS    :  ,s     ,a,ll.,lei;al    security     lor    £1)00,000,    part     of     £1,300,000 
.l.hrninir   .,i,„l,    ■  .in., I    by   tfust  deed  dated    January^  15th,    1918),    charged 
ih,     ...inpaiu's    MM  I.  t  taking    and    property,    present    a^^d    future,    including 

,,i||,,]    ..I,, ill]    1, 1    lo  1200,000  debenture   stock    covered    by   deed    of   1907).- 

lluld.  I   :     PuOh.       Iiu.le,'. 

Electrical  Contracts  &  Maintenance  Co.,  Ltd.— Memoran- 
dum of  satisfaction  in  full  on  l-\.bruar%  12ili,  1!I18,  ol  deljentures  dated  June 
2.)th.    1917,    securing    £3.000,    has    been    filed. 

East    India     Tramways     Co.,    Ltd.     (74,457).— Capital, 

£100  000  in  15,000  pref.  35,000  ord.,  and  50,000  def.  shares,  all  of  £1  each. , 
7  476  pref.,  .■i3,433  ord.,  and  ."lO.OOO  def.  shares  taken  up;  fl  per  share  caP-' 
up  on  7,476  pref.  and  seven  ord. ;  £7,489  paid,  including  £6  on  24  pref.  sha 
forfeited.  £83,426  considered  as  paid  on  33,42f;  ord.  and  50,000  def.  Mort- 
gages and    charges  :   Nil. 


CITY  NOTES. 


St.  James's 

and  Pall  Mall 

Electric  Light 

Co.,  Ltd. 


Mr.   W.  Le.^f,    presidmg  at    the   annual  J 
meeting  on  Tuesday,  said  that  the  report  >} 
was  highly   satisfactory,   .showing  increases  >] 
in  revenue,  profits,  and  dividend.  The  out-  f 
)iut   had  increas<Kl  by    over  700,000  units, . 
and   the   revenue  by  over  i;l7,0OO,   largely! 
fiom  the  10  per  cent,  addition  to  charges  to  consumers.    Cost'-! 
of  generation  rose  by  ^7,000.    They  were  increasingly  depen- 
dent uiion  the  C-entral  Electric  Supply  Co.     Whereas  in  1910  i| 
they  took  from  that  source  roughly  20  tunes  as  much  current; 
as   thev   generated  themselves,    in  1917  they   took  nearly  305 
times.  '  Ihev    generated    just    over   500,IXt0    units,    and    pur-] 
chased  about  1.5,000,000.   The  Central  Co.  was  the  backbone  of' 
their  own  and  the  Westminster  Co.'s  business,  and  they  had 
every  rea,son  to   congratulate  themselves  upon   the  establLsh- 
inen't  of  the  joint  system.     A  large  turbo-generator  was  now  ^ 
in   course  of  erection   in  place  of  the-one;  that  they  had  on  ^ 
order  over  a  year  ago,  wdicn  it  was  requisitioned  by  the  Gov-  ': 
ernment.     The  loss  of  the  set  for  the  winter's  load  prevented  - 
the  saving  in  coal  consumption  that  they  intended,  but  they  i 
got    through    without    striiin.     They   had    also   been   able    toj 
maintain  their  large  winter  sttx-k  of  coal:   the  chief  difficulty;] 
lay  in  hanilling  it  for  the  largely  increased  output.    The  cost  | 
of  the   new   unit  and  of  some  important  additions  at  Grove  | 
Road  would  involve  capital  expenditure  which  would  be  met  ( 
liy  a   loan  from  the  two  (larent  c(jmi>anies.    In  regard  to  the] 
lijture.    the    outlook    was  not   particularly    rosy.     The  excep- 
tionallv  mild    weather   this   winter   compared  to  last  had  re-i 
duced  their  revenue  from  electric  heating;  "Summer  Time"' 
had   been   ext4>nded  by  about  five  weeks;   and   there   was  an] 
increa.se  in  ex|x>h.ses.    There  would  be  further  advance  in  thei 
price   of   labour,   coal,   and  other  materials,  and  the  total  ex- 
l>enditnre     would     probably   increase   by     from     ^10,000    toj 
^612,000.     For    these   reasons  they    were  carrying  forward   a1 
larger  balance  than  usual,  and  notifying  consumers  of  a  fur-j 
ther  ailvance  in  char;.'"s  of  10  per  cent,   as  from  the  end  of,^ 
the  March  (piarter. 


Liverpool  Overhead  Railway  Co. — .\t  the  annual  nieet-J 
ing.  on  Tuesdav,  the  chairman,  Mr.  H.  C.  WooDW.tRD,  referred ]£ 
to  the  sudden  death  of  the  secretary.  Mr.  W.  H.  Alexander,  who| 
had  been  asstjciated  with  the  company  ."ince  its  formation, | 
over  2-5  years  ago.  The  passengers  carried  showed  a  decrease  { 
of  65,300  on  the  year.  The  total  expenditure  on  railway  and  | 
tramway  was  ±'8.t.40(),  an  increase  of  £12,012,  due  to  the  E 
higher  co.--t  of  coal  and  all  other  stm-es  and  materials,  and  the  " 
•additional  war  bonus  to  the  employes.  During  the  past  12  j 
months  the  war  bonus  paid  was  about  £13,000.  and  it  was| 
estimated  that  in  the  present  year  it  would  amount  toj 
£20,000.  They  carried  last  year  3.400,000  more  passengers  j 
than  in  1913.  with  about  the  same  train  nuleage.  and  this*: 
larger  traffic  had  considerably  taxed  the  at^cominodation  of  J 
their  rolling  stock.,  particularlv  at,  certain  times  of  the  dav. ,, 
They  ran  fl  two  minutes'  service  in  the  busiest  hours,  which  i 
was  a.«  ffluch  as  could  be  done  with  satSitT-,  but  even  then  ' 
thoM  uets  seme  cotlgestioti.  Th«  dlffi.cttli*  «  ijhismitisi  bf,?'' ^ 
srtfy  BtifipH**,  «*Rfl  lit  fmligb  ptmi,  nmmk,  ^'^^'"^  *"'= 

*ho  nnffl'Ttiot!  n{  tIM  vesAFBi  BiaBBRer  Rtid  fai8  coilepfucft 
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W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. — In  a  circu- 
lar issued  to  the  ordinary  slaarcliolders,  the  directors  state 
that  the  time  has  arrived  for  the  conversion  into  a  separate 
organisation  of  the  factors'  and  business  of  solid  and  pneu- 
matic motor  tires,  which  was  created  a  few  years  ago  as  a 
branch  of  the  business. 

The  lire  business  was  established  bv  mcins  of  the  capitnl  furnished  by 
undivideil  profits  of  th«-  coinpany.  and  the  business  has  met  with  considerable 
success,  the  products  of  the  factory  already  having  obtained  a  good  reputa- 
tion, and  the  directors  consider  that  tliere  is  every  prospect  of  the  business 
continuing    to    improve  alter    the    close  of    the   war. 

It   >s   proposed   to    foiin    a    tire    company   having  3    share  capital   of  i^200,000. 
which    is   approxiinatel\    the    amount   of  capital   that   the   company   is  employing 
in    the    tire    business.     The    whole   of    fhe   shares   in    the    tire  company 
h.ld    h\      Heiley's     rompa 


mt   of  capital   t 
hole   of    fhe   share.' 

ivho  will  thus  retain  the  entire  control  of  the 
(Icred  the  possibility  of  distributing  among  the 
.•holders  by  way  of  bonus,  the  whole  or  part  of  the  shares  in  the  new 
lire  company,  but  they  came  to  the  conclusion  that  such  a  course  would  not 
be  in  the  interests  of  the  company,  as  the  control  of  the  tire  company  might 
in  time  be  divorced  from  the  parent  company.  .As,  however,  the  directors 
consider  that  the  time  has  arrived  when  the'  capital  of  the  company  should 
be  made  .more  nearly  to  represent  the  capital  actually  employed  in  the  busi- 
ness, they  have  decided  to  recommend^  the  shareholders  to  increase  the  ordi- 
nary share 'capital  by  £200,000,  making  it  £400,000,  and  to  distribute  as  a 
bonus  the  additional" capital  of  £200,000  amongst  the  shareholders  in  propor- 
tion to  their  holdings.  Very  considerable  reserves  have  been  created  from 
undivided  profits,  which  reserves  have  been  largely  employed  by  the  company 
in  trading,  including,  as  stated  above,  the  establishment  of  the  tire  factory, 
and    a   part  of   these  reserves  will   be  used    to   pay  up    th.e   new    shares. 

The  directors  also  propose  to  recommend  that  the  ordinary  shares  of  £5 
each  shall   be  divided    into  five   shares   of  £1    each. 

The  projxtsals  are  subject  to  the  consent  of  H.M.  Treasury. 

National  Electric  Supply  Co.,  Ltd. — .At  the  meeting,  at 
Preston,  on  February  'iUth,  Mr.  J.  Booth  .said  the  year  had 
been  one  of  increasing;  expenses  and  considerable  anxieties 
for  all  electric  supply  companies.  Considerable  economies 
had  been  effected  by  the  new  steam  turbine  generator,  but 
wages  and  salaries  were  considerably  higher.  Practically  as 
much  was  paid  on  account  of  rates  and  taxes  last  year  as 
the  shareholders  received  in  dividends.  The  basis  on  which 
the  company  was  assessed  was  most  unfair,  when  compared 
with  undertakings  which  were  in  the  hands  of  municipalities, 
and  which  got  the  benefit  of  high  as.sessraents  in  the  increased 
amount  of  rates.  Efforts  were  being  made  to  remedy  that 
matter,  for,  as  a  rp.sult  of  the  assessment  at  the  present  time, 
con.sumers  were  h.tving  to  pay  a  higher  price  for  electric 
light  and  power  than  would  otlierwi.se  be  the  case. 

Northampton  Electric  Light  &  Power  Co.,  Ltd. — During 
1917  operations  have  included  important  developments.  The 
new  liverside  works  have  been  delayed  in  consequence  of 
labour  shortage,  and  delays  in  steel  and  other  materials. 
Total  connections  equivalent  to  260, '247  lamps  (32  watts).  New 
connections  17,394  (equiv.).  Large  increase  in  heating  and 
cooking  stoves.  Motors  increased  from,  5,144  to  5.475  H.P.,  of 
which  3,795  are  let  out  on  hire.  Units  sold  increased  by  11.3 
per  cent.  14,000  shares  issued  in  November  largely  over- 
subscribed. After  paying  pref.  dividend,  putting  £'6,450  to 
depreciation,  and  paying  6^  jwr  cent,  on  the  ordinary  shares, 
^1,663  is  to  be  carried  forward. 

Central  London  Railway  Co. — .At  the  annual  meeting, 
Lord  G.  H.^milto.x  said  that  they  had  participated  in  in- 
creased traffic  due  to  the  reduction  in  services  of  surface 
transport  undertakings,  but  exi>enses  had  increased  in  equal 
degree,  and  the  maintenance  of  the  property  could  only  be 
carried  out  with  the  greatest  difficulty  on  account  of  the 
shortage  of  materials.  They  must'  maintain  substantial  re- 
serves to  meet  thi.s  deferred  maintenance  when  circumstances 
permitted  it  to  be  carried  out.  If  the  upward  tendency  of 
wages  and  prices  continued  they  would  have  to  make  fur- 
ther fare  increases. 

British   L.    M.    Ericsson    Manufacturing    Co.,    Ltd. — The 

accounts  for  1917  are  of  an  exceptionally  favourable  char- 
acter; the  company  gains  strength  yearly.  The  profit  consti- 
tutes a  record,  and  future  prospect.s  are  excellent.  Net  profit 
aftei-  charging  ±'12..588  fi>r  depreciation,  £8,iM7  for  income- 
tax,  £2, .500  for  debenture  uiteiest,  amounts  to  £72,-512,  plus 
£15,072  brought  forward.  After  paying  the  preference  ilivi- 
dend,  and  8  per  cent.,  free  of  tax,  on  the  ordinary  share's, 
placing  ±'11,000  to  reserve,  and  £5,000  to  a  reserve  account 
for  extra  depreciation.  £57,.585  is  to  be  carried  forward  (sub- 
ject to  Excess  Profit  Duty). 

Tyneside  Tramways  &  Tramroads  Co. — .-\fter  oaying  the 
preference  dividend,  and  5  per  cent,  for  the  year  on  tlte 
ordinarj',  a  bonus  of  2s.  per  share,  less  tax,  is  paid  on  the 
latter,  £1,400  is  put  t<j  renewals,  depreciation,  &c.,  £1,000  is 
put  to  sjx'cial  reserve,  £600  is  written  off  balance  of  regis- 
tration and  formation  expenses,  and  .£1,312  is  to  he  carried 
forward.  Traffic  receipts  for  the  half-year  show  an  increase 
of  £6,051  compared  with  the  corresponding  period  of  1916; 
for  the  whole  year  the  increase  was  £11,590. 

Fife  Tramw;ay,  Light  &  Power  Co.— The  annual  meet- 
ing was  held  in  Edinburgh  Mr.  Wm.  Low,  the  chainnan, 
fiaid  that  the  Dunfermline  k  District  Tramways  paid  over  to 
the  company  by  way  of  dividend  and  management  fees 
£17.0.50,  compared  with  £15,000  for  the  preceding  year.  The 
company  was  in  a  very  sound  po.'^ition  for  raising  additional 
capital  when  required,  having  power  to  issue  £275,000  of 
debenture   stock  a.s  and  when  retjuired. 

Matigflgld  &  District  Tramwavs.  Ltd.— Dividend  on  «^i- 
nary  gharea  for  the  year  8  mr  rrr>>  loi-r  »n-«-  nn.-i  /ii /wi  ^w 
Nwert«(  earryinB  fgrward  <1.«^' 


Telegraph   Construction   &    Maintenance    Co.,    Ltd. — For 

1917  the  net  profit  was  £115,227,  after  charging  interest  on 
debentures.  Adding  £112,750  brought  forward  there  is  a 
total  of  £'227,976.  An  interim  dividend  of  5  per  cent,  already 
paid  is  followed  by  a  further  dividend  of  10  per  cent.,  together 
with  a  bonus  of  l'2s.  per  share,  free  of  tax,  absorbing  £67,2.30. 
To  reserve  fund  £'2O,OO0,  £10,000  to  the  pension  fund,  carry- 
ing foiwai-d  £108,336. 

Metropolitan  District  Railway  Co.— Lord  George  Hamil- 

T0.\,  addressing  the  annual  meeting,  said  that  nearly  one-half 
of  the  increase  in  the  expenses  (£6119,964)  was  due  to  higher 
wages  and  the  war  bonus  paid  to  the  staff.  In  reply  to 
criticism  by  Sir  R.  Pehks,  he  said  that  during  the  year  thej 
had  increa.sed  their  rates  to  an  extent  which  in  a  full  year 
would  bring  in  about  £400,000  extra  to  the  combined  com- 
panies. 

Rushden  &  District  Electric  Supply  Co.,  Ltd.— For  1917 
favourable  progress  is  reported.  Consumers  increased  from 
161  to  171,  and  motors  from  459  to  568  h.i".  Units  sold  in- 
creased 22  per  cent.  Revenue  from  .sale  of  current  in- 
creased from  £3,060  to  £4,181.  Dividend  5  per  cent.,  carry- 
ing forward  £136. 

Ramsgate   &    District    Electric    Supply   Co.,    Ltd. — Gross 

profit  for  1917,  including  £860  brought  forward,  £3,438.  After 
allowing  for  5  per  cent,  interest  on  outstanding  accounts  due 
to  contractors,  a  dividend  of  3  per  cent,  is  paid,  £1,0(X)  is 
placed  to  reserve,  and  £665  is  to  l)e  carried  forward. 

Tramways,  Light  &  Power  Co.,  Ltd. — .After  paying  the 
preference  dividend  and  putting  £7, .500  to  reserve,  £5,277  is 
carried  forward.  Fair  progress  has  been  made,  notwith- 
standing the  difficult  conditions  for  all  such   undertakings. 

City  of  London  Electric  Lighting  Co.,  Ltd. — Preference 
dividend  6  per  cent,  for  the  year;  ordinary  share  dividend  I65., 
at  the  rate  of  S  per  cent,  for  the  year. 

Kensington  &  Knightsbridge  Electric  Lighting   Co.,  Ltd. 

— Dividend  of  4  per  cent,  on  the  ordinary  shares  for  the 
December  half-year,  making  7  per  cent,   for  the  year. 


STOCKS     AND     SHARES 


Tuesday  Evening. 
Stock  Exchange  markets  have  subsided  into  a  quiet  and 
rather  a  dull  condition.  The  last  state  of  Russia  is  a  mal- 
influence  that  begins  to  make  itself  felt  in  markets  generally, 
but  in  spite  of  the  various  political  upheavals,  the  appetite 
for  industrials  continues  keen,  and  active  conditions  prevail 
amongst  manufacturing  shares  connected  with  electrical  work. 
There  have  been  particularly  sharp  movements  in  Electric 
Constructions. 

At  one  of  last  week's  meetings  of  proprietors,  the  chair- 
man spoke  rather  hopelessly  of  the  difficulties  that  have 
arisen  over  transporting  Londoners  by  underground.  So 
great  is  the  traffic  that  its  handling  has  become  a  vei-j'  serious 
problem.  He  spoke  of  a  possible  necessity  for  another  revi- 
sion of  fares,  but  held  out  cold  comfort  to  season-ticket 
holders  w^ho  cannot  find  seating  accommodation  in  either  of 
the  two  classes.  Meanwhile  the  quotations  for  the  stocks 
•show  a  drooping  tendency.  The  only  shaft  of  light  thrown 
on  the  laihvay  position  is  the  extremely  cautious  hint  of  a 
pos.sible  raising  of  dividends  heard  at  the  recent  meetings  of 
the  Great  Western  and  the  North-Western  Companies. 

Electric  Constructions  took  a  jump  to  30s.  6d.  on  vague 
optimisms  in  the  direction  of  "amalgamation  " — that  blessed 
word  to  which  the  old  lady's  Mesopotamia  is  now  a  bad 
second.  There  was  a  most  unwonted  excitement  about  the 
market,  an  excitement  badly  dimmed  by  a  rush  of  profit- 
taking  whicli  reduced  the  price  to  26s."  3d.  again.  British 
\Vestingliou.':^e  prefoience  hav:e  also  been  strong,  advancing 
briskly"  to  IKis.  bel'oiv  the  reaction  occurred  that  left  them 
a  little  lower,  thougli  a  fair  rise  remains  on  the  week.  These 
£2  shares  are  entitled  to  15  |>er  cent,  non-cumulative  divi- 
dend, and  for  some  time  past  have  received  7i  per  cent.  Be- 
sides amalgamation  rumours,  hopes  are  entertained  in  bullish 
quarters  that  the  dividends  may  steadily  approximate  their 
full  level.  Ab  the  present  price,  the  yieW  to  a  buyer  i^ 
comparatively  small.  Other  electrical  industrials  are  firm  to 
good,  but,  with  holders  disinchned  to  sell,  the  market  is 
necessarily  very  narrow. 

Supply  shares  keep  strong.  A  demand  for  London  Ordi- 
nary is  something  of  a  feature  It  is  said  in  the  market  that 
one  of  the  big  provincial  centres  has  been  trying  hard  to 
obtain  shares.  The  Government  scheme  for  centralisation  of 
electricity  supply  is  roakin^  steady  progress.  The  only 
change  in  the  price  list  is  a  rise  of  i  in  T;nndon  Ordinary,  the 
rest  of  the  shares  remaining  hard  at  their  previou*  levels. 

Henley's  at  the  moment  are  Ufichanged  ai,  I7j,  but  in  view 
of  th?  »ch«rti<'  which  the  dir«ctcir«  have  jo«t  propoundfld  for 
'liridioB  tlw  bo«inft«»  {ft*i  ^n  t»rt«,  Ami  <»»*  ntiifwt  •<i*h 
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for  the  shares.  The  scheme  involves  a  distribution  to  share- 
holders which  will  probably  have  the  effect  of  putting  the 
price  still  bett-er,  and.  although  something  of  the  sort  has 
been  rather  expected  for  some  time  past,  the  definite  pro- 
posals come  as  a  pleasant  confirmation  to  the  optimists.  Cal- 
lenders  at  16  are  10s.  up  on  the  week.  Telegraph  Construc- 
tions remain  at  43,  unaffected  by  the  excellent  figures  of  the 
report.  Cromptou  Ordinary  and  Preference  are  both  ISs.. 
Edison  Swans  remain  about  33s.,  and  other  industrials  in 
this  department  are  noticeably  good. 

British  Columbia  Electric  Preference  stock  has  recovered 
('i  points  to  52,  and  piivate  advices  from  Vancouver  this  week 
give  a  much  more  Siitisfactory  account  of  the  condition  in 
that  city  than  have  been  reported  until  just  lately.  Canadian 
issues  as  a  whole  are  inclined  to  pick  up;  Canadian  General 
Piefen-ed  at  108  is  a  point  to  the  good.  In  other  colonial 
and  foreign  descriptions,  there  is  not  much  change.  Brazi- 
lian Tractions  weakened  to  44,  but  recovered  again  to  45. 
Manila  Electric  Capital  stock  has  improved  to  74i.  The 
-Mexican  gi'oup  remains  stagnant.  There  has  been  a  Uttle 
liuying  of  the  5  per  cent.  Debentme  stock  of  the  Anglo- 
Argentine   Tramways.  ^ 

Telegiaphs  are  steady  with  the  exception  of  West  India 
and  Panama,  which  reacted  J  aft«r  their  meteoric  rise.  Mar- 
conis  have  come  on  offer,  with  the  parent  shares  at  3  and 
.Americans  at  ■23s.  6d.  The  dulness  is  associated  in  tlie  mai"- 
ket  with  the  lack  of  interest  shown  by  the  public  in  the 
shares  for  the  time  being.  The  rubber  market  is  also  dull, 
although  the  price  of  the  produce  has  risen  a  Uttle.  Iron 
and  st-eel  descriptions  are  mostly  firm,  but  the  leading  arma- 
ment shares  reacted  to  some  extent  after  their  previous 
buoyancy. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

*  Home  Electricity  Coiip.^xies. 

Diridend  Price 

. ■— s  Feb    26,    Rise  or  fall 

1916.  1916,  1918         this  week, 

Brompton  Ordinary       .,        .,      10         9  6)  — 

Charing  Cross  Ordinary           ..66  4  — 

do.       do.         do.     4i  Pref..       4)       4i  3Jxd  — 

Chelsea        ...        *         8  ij  — 

City  of  London 8         8  isl  — 

do.       do.    6  per  cent.  Pref,       6         6  lo|  — 

County  of  London          . .        . .       T         T  llj  — 

do.         6  per  cent.  Pref.       8  6  10|  — 

Kensingrton  Ordinary     ....        7         6  6|  — 

London  Electric 8  Nil  IJ  -^  J 

do.         do.  6  per  oeuii.  Prei.        6         4  3|  — 

Metropolitan         8          B  3^  — 

do.            4^  per  cent.  Pref.       4)4)  b|  — 

St.  James'  and  Pall  Mall          ..88  7J  — 

South  London         6         6  8  

South  Metropolitan  Pref.         ..        T         7  21/6  — 

Westminster  Ordinary  ....        1         7  7  

TSLSaRUBS  AMD  Tilsphohzs, 

Anglo-Am.  Tel.  Pref 6         6  94i  — 

do.             Def 88/6       1}  i2|  — 

Chile  Telephone 8         8  7*  — 

Cuba  Sub.  Ord 6         7  9J  — 

Eastern  Extension          .,        ..        8         8  In*  -f-  1 

Eastern  Tel.  Ord.            ....        8         8  leSi  — 

Globe  Tel.  and  T.  Ord 7         7  UJ  — 

do.              Pref.           ..6         6  10^  — 

Great  Northern  Tel 93  24  36  — 

Indo-European 18  13  51 J  

Marconi       10  16  3  —  J 

Oriental  Telephone  Ord.         ..      10  10  41  — 

United  R.  Plate  Tel 8         8  7  — 

West  India  and  Pan       ..        ..        6d.  6d.  IfJ  —  l 

Western  Telegraph        ....       7         8  ISJ  — 

HouB  Rails, 

Central  London,  Ord.  Assented        4         4  i'2\  — 

Metropolitan         1          I  i2  1 

do.         District      ..         ..      Nil  Nil  15*  — 

Undertrronnd  Electric  Ordinary     Nil  Nil  l|  — 

do                do.     "A"     ..      Nil  Nil  6/H  — 

do               do.     Income         6         4  gCJ  — 

FoRBiaH  Tramb,  &o. 
DlTidend 

1916.  1916 

Adelaide  Sup.  6  per  cent.  Pref.        6         6  4i  -1-  i 

Anglo-Arg.  Trams,  First  Pref.           6)        6)  21  —          . 

do.               2nd  Pref.  . .       6)  —  2*  — 

do.                6  Deb.       ..6          6  66"  — 

Brazil  Tractions 4         4  45  „ 

Bombay  Electric  Pref 6         6  9\  — 

British  Columbia  Eleo.  RIy.  Pfce.    6         6  52  +6 

do.             do.           Preferred  NU  NU  3^  — 

do.             do.           Deferred  NU  Nil  2S  — 

do.             do.           Deb.           4}        4i  6G  — 

Mexico  Trams  B  per  cent.  Bonds     Nil  Nil  37  — 

do.           6  per  cent.  Bonds     Nil  Nil  3i*  — 

Mexican  Light  Common          ..        Nil  Nil  17A  

do.             Pref Nil  Nil  29  — 

do.            Ist  Bonds       ..        Nil  Nil  38  — 

MAHTFAOTURJNa  COXPARIKB. 

Bahoock  4  Wilooi         ..        ..       16  16  3^^  

British  Aluminium  Ord.          ..        7  10  1-%  — 

British  Insulated  Ord 17J  20  8J  _ 

British  Westinghouse  Pref.    . .        7i       7i  3i  +  ,3, 

Callenders 20  20  16  +  i 

do.        6  Pref.           ....         6          6  I  _ 

Castner-Keliner  . .          22  20  fV  

Edison  Swan,  fully  paid          . ,      *  —  —  '^i^  

do.        do    4  percent.  Deb.        4         4  75*  

Electric  Construccion   ....        7A  71  12  -1-    i 

Gen.  Elec.  Pref ..         6         «'  ii,|  1"      ' 

„    do.        Ord 10  10  19!  _ 

Henley S6  26  17»  — 

do.      HPref 4i  41  i  _ 

India-nnbber       10  10  14?  _ 

Telegraph  Con.    ...                  20  30  43  _ 

•  DiTidendj  paid  Irrc  of  ll>.-i'05e-»»». 


6  le    6 
4  12    4 

6  13    4 


b  13 
5  10 
'7  U 


•i  18 
6  17 
6  11 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  fig'ures  appearing 
in  the  foUowinor  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstancea. 


Wednesday,  February  27th. 


CHEMICALS,   Ac. 


:  Acid,  Oxalic per  lb. 

Ammoniac  Sal        per  ton 

Ammonia,  Muriate  (large  crystal)  ,, 

Bisulphide  of  Carbon       . .         . .  „ 

Borax 

Copper  Sulphate ,, 

Potash,  Chlorate per  lb. 

,,        Perchlorate         . .        . .  ,, 

Shellac  per  cwt. 

Sulphate  of  Magnesia      . .         . .  per  ton 
Sulphur,  Sublimed  Flowers      ..  „ 

Soda,  Chlorate        per  lb. 

,,      Crystals         per  ton 

Sodium  Bichromate,  casks       ..  per  lb. 


METALS.   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  1 

e      I,      Tubes  (solid  drawn)          ..  ,, 

c      ■<      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g      „       Bars  (best  selected)       . .  per  t 

g      „       Sheet  

g      „       Rod , 

d      „        (Electrolytic)  Bars         ..  „ 

ti      ,,                 ,1              Sheets     . .  „ 

d      „                  „              Wire  Rods  „ 

d      „                „             H.C.  Wire  perl 

f  Ebonite  Rod „ 

f       „       Sheet         , 

n  German  Silver  Wire        ..        ,.  ,, 

h  Gutta-percha,  fine ,, 

h  India-i-ubber,  Para  fine   ..        ..  ,, 

f  Iron  Pig  (Cleveland  wan  ants)    ..  pert 

/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig „ 

g  Mercury           per  1 

e  Mica  (in  original  cases)  smaU  . .  per  1 

e      ,,                ,,            „      medium  „ 

e      ..                 ,,             ,,      large  ..  ,, 

d  Silicium  Bronze  Wire     ..        ..  per  1 

r  Steel,  Magnet,  in  bars      . .        . .  per  t 

»  Tin,  Block  (English)        ..        ..  „ 

n    „      Wire,  N08.  1  to  16    ..        ..  perl 


1/6 
£75 
£T2 
£•23 
£38 
£67  10/- 
2/6 

a/- 

£23  10/- 
£16 
£35 
£95 
1/- 
17J/- 


1;7  to  l/7f. 
£117 
£147 
£147 
£125 
£152 
£13il 
1/3J 

3/- 

2/6 

2/3 
6/10 

2/8 
Nom. 
£42 

Nom. 

6d.  to  3/- 

8/6  to  6/- 

7/6  to  14/-  &  up. 

l/8i 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by — 


g  James  &  Shakespeare. 

A  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  4  Co. 


7    2  10 
6  12    2 

>6  16     7 


Adjustment  of  Wages. — At  a  meeting  of  the  Conference 

Club  (,an  organisation  of  large  U..S.A.  electrical  contractors  doing 
an  inter-State  business!  the  feature  of  the  programme  was  a  paper 
on  a  plan  for  the  automatic  adjustment  of  the  wages  of  labour,  by 
Mr.  L.  K.  Comstock.  His  proposal  related  to  the  periodical  adjust- 
ment of  wages  on  the  basis  of  the  ''index  numbers.'' compiled  by 
various  authorities,  showing  the  rise  in  the  prices  of  commodities 
that  make  up  the  cost  of  living.  Assuming  that  three-quarters  of 
the  wage-earner's  outlay  for  the  necessities  of  food,  clothing,  and 
shelter  follows  the  trend  of  these  index  numbers,  Mr.  Comstock 
suggested  that  if.  for  example,  the  accepted  index  number  for 
April  1st.  1917.  was  litO,  and  it  ro.se  to  220  by  October  1st.  1917,  an 
increase  of  15  per  cent.,  a  corresponding  increase  should  be  granted 
on  three-quarters  of  a  given  worker's  wage.  Such  adjustment 
would  preserve  his  relative  earnings  unchanged,  compared  with  the 
rising  cost  of  living.  Such  a  plan  of  adjusting  wages  had  the 
merit  of  immediate  practicability.  For  years  the  United  States 
Department  of  Labour  had  compiled  and  published  an  index  number 
which  would  serve  every  purpose,  while  having  the  stamp  of 
authority.  Mr.  Comstock  urged  that  both  the  employer  and 
mechanic  frankly  admitted  that  neither  could  get  along  without 
the  other,  and  asked  that,  making  a  virtue  of  necessity,  the 
employer  should  study  sympathetically  the  needs  and  req'oirements 
of  his  men.  and.  likewise,  that  the  Union  should  see  to  it  that  its 
men  worked  faithtullv  and  sympatheticallv  for  their  employers. — 
Eh-rtrU-id   Worhl. 

Work  iw  Men  Blinded  in  War. — A  form  of  occupation 

ideally  suitea  for  sightless  men  is  being  developed  by  the  Crocker- 
Wheeler  Co.  at  its  plant  in  Ampere,  X.J.  Coils  for  armatures  and 
similar  apparatus  must  be  wound,  and  no  machine  has  beeil  devised 
that  will  do  this  as  well  as  a  workman  can  do  it  by  hand.  The 
coUs  of  wire  are  wrapped  with  tape.  Millions  of  these  wire  coils 
are  used,  and  their  number  is  growing  each  year.  'Wrapping  or 
insulating  them  with  tape  is  a  kind  of  work  very  similar  to  basket 
weaving  and  chair  caning. 

A  workroom  started  about  two  months  ago  has  alread.y  brought 
happiness  into  the  lives  of  a  grouj)  of  blind  men  and  women.  They 
have  learned  to  do  the  work,  and  have  almost  attained  the  speed 
of  a  normal  worker. 

When  these  are  proficient  they  -will  return  to  their  varioua 
couctries  and  carry  on  the  work  of  maitng  the  blind  aeU-supporl- 
ins  by  iintrti(jtin)r  the  w»r  blind. — £iectrica.l  Wnrid, 
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NATIONAL     ELECTRICITY     SUPPLY. 


Bv  A  POWER  STATION  ENGINEBE. 


{Concluded  from  page  172.) 

The  report  refers  to  the  average  price  charged  by 
certain  municipalities  in  Lancashire  for  supplies  to 
tramways  and  for  public  lighting,  and  a  statement 
is  made  tliat  most,  if  not  all,  of  these  municipal 
TinderLakings  are  only  able  to  supply  power  at 
reasonable  prices  because  they  make  exorbitant 
charges  for  traction  and  public  lighting.  Be- 
fore commuting  themselves  to  such  a  statement  one 
would  expect  responsible  engineers  and  business 
men  to  'examine  the  position  carefully.  It  did  not, 
apparently,  seem  possible  that  although  a  few  units 
were  supplied,  say,  at  2.5d.  to  3d.  for  public  light- 
ing, or  id.  to  i.Sd.  per  unit  for  traction,  the 
effect  on  the  balance-sheet  of  the  undertaking  might 
be  almost  negligible,  and  in  some  cases  if  such  units 
had  been  supplied  without  any  charge  whatever  the 
financial  result  would  not  have  been  seriously 
affected.  Then,  again,  with  regard  to  the  statement 
that  the  N.E.  Coast  companies  supply  their  entire 
output  at  a  price  below  an  average  of  ^d.  for  e.h.t. 
bulk  supplies,  large  power  supplies,  and  a  com- 
paratively small  amount  of  detail  distribution,  the 
Committee  will  be  surprised  to  learn  that  some  of 
the  municipal  undertakings  in  Lancashire  ,»are  sell- 
ing over  30  per  cent,  of  their  output  at  prices  under 
.4d.  per  unit,  and  60  to  80  per  cent,  of  the  output 
at  prices  under  .5d.  per  unit,  but  by  reason  of  the 
^  sales  for  lighting  (at  prices  in  many  cases  lower 
than  those  obtaining  on  the  N.E.  Coast),  the  aver- 
age price  exceeds  ^d.  per  unit.  ,A  further  point  of 
importance  arises  in  connection  with  the  financial 
side  of  the  business.  The  N.E.  Coast  companies 
have  not  had  to  obtain  out  of  their  consumers' 
pockets  year  by  year  the  necessary  means  to  reduce 
outstanding  obligations  to  their  proprietors  to  the 
same  extent  as  the  local  authorities,  who  have  re- 
duced their  indebtedness  by  35  per  cent,  to  45  per 
cent.  It  would  have  been  extremely  interesting  if 
a  statement  had  been  published  in  the  report  to  show 
the  capital  expended  on  the  N.E.  Coast  undertaking 
and  the  amount  which  had  been  set  aside  out  of 
profits  either  by  way  of  sums  to  replace  obsolete 
plant  or  for  reserve  and  depreciation,  and  a  com- 
parison made  with  the  Lancashire  municipalities. 
A  comparison  on  these  lines  would  undoubtedly 
show  the  municipal  undertakings  to  be  in  a  much 
stronger  position  than  the  companies,  and  yet,  in 
spite  of  these  disabilities,  which  necessitate  a  higher 
charge  for  the  supply  than  would  be  required  in  the 
case  of  a  company,  many  of  the  local  authorities 
regularly  show  annual  results  which  are  much  better 
financially  than  those  shown  by  the  companies. 

Another  important  feature  in  the  report  is  the 
general  condemnation  of  the  erection  of  any  power 
statiorLunless  it  is  adjacent  both  to  a  colliery  and 
a  natural  supply  of  water.  It  did  not  appear  to 
occur  to  the  Committee  that  with  the  exception  of 
the  N.E.  Coast  there  is  no  case  in  the  countiy 
where  collieries  and  a  natural  water  supply  are  avail- 
able in  the  same  locality.  In  the  Birmingham  dis- 
trict, for  instance,  although  there  are  plenty  of  col- 
lieries there  is  probably  not  a  sufficient  flow  of 
water  to  run  more  than  5,000  to  10,000  kw.  without 
the  use  of  cooling  towers;  substantially  the  same 
conditions  obtain  in  the  Sheffield.  Leeds,  and  Man- 
chester districts.  The  question  might  well  be  put 
to  the  Committee  whether,  under  these  circum- 
stances, they  recommend  that  super-stations  should 
be  provided,  say,  on  the  Humber,  or  the  Mersey, 
where  water  is  available  for  the  production  of  the 
few  miPion  horse-power  which  would  have  to  be 
transmitted  to  meet  the  requirements  of  the  dis- 
tricts named,  and  alsg  whether  they  prepared  esti- 


mates to  show  the  cost  of  providing  transmission 
mains  and  the  losses  incurred  in  delivering  such 
requirements  into  the  industrial  areas.  Surely,  they 
would  not  have  condemned  as  "  most  unsatisfac- 
tory and  the  cause  of  great  apprehension  for  the 
future  "  each  and  every  scheme  involving  the  use 
of  cooling  towers  without  constructing  a  practical 
scheme  as  an  alternative.  So  far  as  one  can  judge, 
there  does  not  seem  the  remotest  possibility  that 
the  large  centres  of  industry  already  established  in 
the  Midlands,  where  the  demand  for  power  is  both 
large  and  dense,  but  where  natural  water  in  large 
quantities  is  known  to  be  absent,  will  ever  be  sup- 
plied from  power  stations  situated  at  any  great  dis- 
tance. The  capital  cost  and  losses  of  any  known 
transmission  scheme  would  pay  for  the  additional 
costs  incurred  in  connection  with  cooling  towers 
many  times  over.  In  the  near  future,  also,  it  is 
.  quite  possible  that  internal-combustion  turbines  may 
supersede  steam  turbines  as  the  most  suitable  prime 
mover,  in  which  case  there  would  be  no  necessity 
to  provide  large  quantities  of  circulating  water.  If 
all  super-stations  are  to  be  placed  near  natural 
water  there  will  probably  be  another  general  scrap- 
ping all  round  at  a  later  date  in  order  again  to  start 
afresh  on  other  sites,  and  cut  out  the  transmission 
losses. 

Regarding  the  so-called  "  Power  Acts  "  legisla- 
tion, there  is  no  particular  reason  to  suppose 
"  that  Parliament  was  convinced  that  the  supply  of 
electricity  must  be  dealt  with  in  a  big  way."  Had 
this  actually  been  the  case,  no  doubt  the  Govern- 
ment would  have  introduced  measures  which  would 
have  insisted  on  an  enlargement  of  the  then  exist- 
ing areas  for  generating  purposes,  but  such  a  proce- 
dure has  never  yet  been  contemplated.  The  so- 
called  "  Power  Acts  "  were  passed  at  the  instiga- 
tion and  under  the  auspices  of  company  promoters 
■who  thought  they  saw  a  way  of  exploiting  the  in- 
dustry, otherwise  they  would  not  have  touched  the 
business.  The  fact  that  the  "Power  Acts"  emerged 
in  a  form  "  which  is  complicated  and  unworkable  " 
is  surely  no  fault  of  the  municipalities,  who  found 
it  necessary  to  protect  their  own  interests.  The 
fault,  surely,  lies  with  the  promoters  of  the  Power 
Acts,  who  were  evidently  satisfied  with  the  powers 
conferred  upon  them,  because  they  proceeded  to 
erect  stations  and  afford  supplies.  They  knew,  or 
ought  to  have  known,  their  limitations,  and  if  they 
subsequently  found  themselves  in  difficulties  that  is 
no  reason  why  they  should  blame  somebody  else  for 
their  own  errors  of  judgment.  It  is  quite  true  that 
power  companies  have  been  excluded  ffom  dealing 
with  the  majority  of  power  users  because  such 
power  users  were  situated  in  areas  already  provided 
with  an  electricity  supply  scheme,  but  they  really 
have  no  grievance  on  the  "  score  of  restricted  sphere 
of  operations,"  and  "  of  their  inability  to  get  to 
work  on  a  large  scale  "  when  the  powers  granted 
to  them  expressly  provided  this  limitation.  It  is  no 
more  the  function  of  a  so-called  power  company 
to  cater  for  the  special  requirements  of  industi^y  than 
it  is  of  the  various  local  authorities;  both  operate 
under  similar  obligations  to  supply  all  individual 
consumers.  The  claim  that  municipalities  have  not 
developed  the  supply  of  energy  for  power  purposes 
is  also  another  mis-statement  of  fact.  Numbers  of 
cases  can  be  put  forward  where  the  sales  under  this 
heading  have  increased  as  fast  as  new  plant  could 
be  provided  to  deal  with  it.  Records  show  that  in 
many  cases  the  output  for  such  purposes  has  in- 
creased threefold  to  tenfold  during  the  last  decade; 
equal  or  better  results  cannot  be  shown  by  many 
companies.  Many  local  authorities  have  already 
shown  "  the  freedom  of  range  and  keenness  which 
in  a  high  degree  is  conducive  to  the  fullest  measure 
of  success."  although  apparently  such  a  spirit  ought 
only  to  be  distinctive  of  private  enterprise. 
There    are  many  other   points   in  the   report  in- 
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tended  to  discredit  the  efforts  of  local  authorities 
to  which  exception  might  be  taken,  but  enough  has 
already  been  said  to  show  that  many  of  the  state- 
ments are  entirely  without  foundation. 

Although  I  have  felt  it  necessary  to  offer  criticism 
on  certain  portions  of  the  report  because  of  the  un- 
fairness of  the  comparisons  made,  I  do  not  intend  to 
•comment  adversely  on  the  main  conclusions  arrived 
at  by  the  Committee.  It  is  undoubtedly  essential 
that  steps  should  be  taken  to  improve  the  position : 
— (i)  The  present  limited  boundaries  for  generating 
purposes  must  be  superseded  by  much  larger  areas; 
(2)  new  authorities  must  be  set  up  to  exercise  the 
powers  in  such  areas;  (3)  larger  generating  plant 
must  be  provided  in  specially  selected  positions  to 
supply  the  areas  at  present  dealt  with  by  local 
generating  stations;  (4)  the  new  authority  must 
acquire  and  operate  as  one  undertaking  all  the  exist- 
ing generating  stations  and  main  transmission  lines 
in  the  enlarged  area. 

It  is  only  by  such  means  that  individual  users  of 
electrical  energy  will  be  able  to  obtain  a  supply 
under  the  most  satisfactor>'  conditions. 

I  also  agree  with  Lord  Haldane's  remarks  that 
■"  whatever  conflict  there  may  be  between  the  inter- 
ests of  the  local  electrical  authorities  which  exist  at 
present  and  the  interests,  of  a  comprehensive 
scheme,  there  is  no  conflict  in  this  matter  between 
the  interests  of  the  local  communitv  and  those  of 
the  nation  as  a  whole."  A  manufacturer  who  re- 
quires a  supply  of  electrical  power  does  not  reallv 
care  which  type  of  authority  is  responsible  for  such 
supply  so  long  as  it  is  given  at  a  price  which  com- 
pares favourably  with  other  alternatives  and  is  satis- 
factory in  other  ways. 


A     NEW     PRINCIPLE     IN     THE     FLOW 
OF     HEAT." 


By  GAEL  HEEING,  D.Sc. 


"When  in  the  usual  combustion  process  the  high-temperature 
flame  impinges  on  a  surface  which  is  maintained  at  a  much 
lower  temperature,  as,  for  instance,  in  the  boiling  of  water  in 
steam  boilers,  in  cooking  utensils  on  gas  stoves,  &c..  the 
sudden  chilling  of  the  hot  gases  causes  a  very  thin  film  of 
extremely  high  thermal  resistance  to  form  over  the  flame 
side  of  this  surface;  all  the  heat  which  flows  usefuUv  from 
the  flame  to  the  water  must  pass  through  this  very  high 
resistance,  which  means  that  the  rate  of  transference 'of  this 
u.seful  heat  is  greatly  reduced  thereby,  and  that  the  usual 
method  of  boiling  water  is  therefore  a  very  imperfect  one. 

'the  thickness  of  this  film  seems  to  be  of  the  order  of 
magnitude  of  about  0.005  in.  If  the  flan/e  temperature  is 
taken  as  about  1,;3.30  deg.  C.,  and  that  of  the  water  is  100 
deg.,  the  drop  of  temperature  through  this  film  will  be  about 
l,'2-50  deg.  C.,  showing  an  extremely  high  thermal  resistivity. 

A  study  of  the  properties  of  this  film,  by  the  writer, 
showed  that  its  resistance  diminishes  greatly  as  the  difference 
of  temperature  between  its  two  faces  is  decreased.  The 
temperature  of  the  flame  and  of  the  water  being  fixed,  the 
only  way  to  accomplish  this  is  to  greatly  increase  the  tem- 
perature of  the  fire  side  of  the  vessel  This  can  best  be  done 
is  practice  by  inserting  between  the  hot  and  the  cold  sur- 
faces of  the  vessel  an  artificial  thermal  resistance  of  such 
magnitude  that  the  current  of  heat  flowing  through  it  will 
maintain  the  hot  side  at  a  high  temperature.  As  the  differ- 
ence of  temperature  between  the  two  ends  of  a  thennal 
resistance  is  a  function  of  both  the  resistance  and  the  flow  of 
heat  (like  the  electrical  analogy),  and  as  the  greatest  pos- 
sible flow  of  heat  is  what  is  desired,  it  follows  that  this  artifi- 
cial resistance  should  be  made  of  the  best  possible  heat 
conductor,  so  that  its  resistance  may  be  made  as  low  as 
possible;  it  should,  therefore,  be  made  of  metal  rather  than 
of  insulating  materials. 

The  thermal  relations  are  shown  roughly  in  fig.  1.  The 
ordinates  represent  the  thermal  resistances  in  the  path  of 
the  hent  flow;  the  abscissae  the  temperatures  of  the  flame 
side  of  the  vessel.  The  rapidly  falling  curve  a  then  shows 
approximately  how  the  resistance  of  this  film  (or  its  equiva- 
lent expressed  in  terms  of  thermal  resistance)  falls  as  the 
temperature  of  that  surface  rises.  The  risins  curve  6  shows 
approximately    the    thermal   resistances   which    must    be   in- 
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serted  to  bring  that  heat-absorbing  surface  to  those  tem- 
I>eratures.  Curve  c  is  the  total  resistance — that  is,  the  sum 
of  the  two  others;  it  is  this  that  governs  the  flow  of  heat 
from  flame  to  water,  and  it  will  be  seen  to  have  a  minimum 
point  p  beyond  which  it  is  no  longer  advantageous  to  in- 
crease the  artificial  resistance.  Hence,  by  increasing  this 
resistance  the  flow  of  heat  increases  greatly  up  to  a  maximum 
pomt,  and  then  diminishes  again.  These  curves  are  based 
on  experimental  results,  and  not  on  theoretical  deductions, 
and  they  are  only  approximate,  as  many  other  factors  enter 
also. 

The  greatest  heat  flow  is  obtained  when  the  drop  of  tem- 
perature in  the  artificial  resistance  is  made  approximately 
equal  to  that  in  the  film;  this  means  that  the  temperature  of 
the  surface  at  which  the  heat  enters  the  walls  of  the  vessel 
should  be  about  midway  between  the  temperatures  of  the 
flame  and  the  water,  hence  about  725  deg.  C.  {about  1,365 
deg.  F.),  which  is  a  dull  red  heat.  The  more  this  drop  of 
temperature  in  the  artificial  resistance  is  due  to  the  flow 
of  heat  and  the  less  it  is  due  to  actual  resistance,  the  better. 
As  copper  is  one  of  the  best  heat  conductors,  the  maximum 
in  practice  will  be  obtained  when  the  artificial  resistance 
is  made  of  copper. 

Unlike  the  analogous  case  of-  electrical  energy,  there  is  no 
loss  of  heat  energy  or  efiiciency  in  overcoming  these  two 
thermal  resistances;  all  the  calories  of  heat  which  enter  the 
hot  side  issue  again  from  the  cold  side  (assuming  perfect 
lateral  heat  insulation).  The  resistances  therefore  affect  only 
the  rate  of  transmission  through  a  given  cross-section.  But 
indirectly  the  thermal  efliciency  in  this  case  increases  with 
this  rate;  there  are  always  some  unavoidable  losses  of  heat, 
and  if  a  given  quantity  of  water  is  evaporated  by  the  same 
flame  in,  say,  half  the  time,  the-se  losses  will  take  place 
during  only  half  the  time,  hence  will  be  halved.  A  distinc- 
tion must  therefore  be  made  between  the  rate  and  the  effici- 
ency; the  writer  has  succeeded  in  increasing  the  rate  about 
27  times,  but  the  thermal  efficiency  in  ordinary  steam  boilers 
is  from  25^  to  75  per  cent.,   possibly  even  a  little   higher  in 
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Fig.  1,— The  Effect  of  Therm.^l  Eesist.ance  on  Heat  Flow. 

some  very  good  boilers,  and  therefore  it  could  not  be  in- 
creased 27-fold,  though  the  losses  might  be  reduced  to  1/27 
of  what  they  were,  if  the  time  of  heating  could  be  reduced 
that  much. 

In  practice  the  most  convenient  way  to  make  these  artifi- 
cial resistances  is  by  attaching  metallic  lugs  to  the  flame  side 
of  the  vessel.  These  must  be  so  proportioned  in  diameter 
and  length  that  the  heat  flow  through  them  will  maintain 
their  hot  ends  at  a  temperature  about  half-way  between  that 
of  the  water  and  the  flame,  which  is  at  about  a  duU  red 
heat;  unless  so  proportioned  they  will  not  act  as  described, 
;ind  merely  add  a  little  to  the  heat-receiving  surface.  Such 
lugs,  when  properly  proportioned,  act  as  though  they  pierced 
thermal  openings  through  that  highly-resisting  film  through 
which  the  heat  then  rushes  into  the  water  very  rapidly,  aa 
is  shown  by  the  water  boiling  with  extreme  rapiditv  directly 
over  the  tops  of  the  lugs.  * 

When  these  lugs  are  made  shorter  and  thicker,  or  longer 
and  thinner  than  they  should  be,  the  flow  of  heat  diminishes, 
as  indicated  by  the  cur\-e  c.  As  the  same  thermal  resistance 
may  be  obtained  with  short,  thin  lugs,  or  with  long,  thick 
one.s,  provided  the  ratio  of  the  diameter^  and  lengths  is  the 
same  in  both,  there  is  a  choice  open.  Practical  con.sidera- 
tions,  such  as  the  expense,  weight,  space,  &c.,  will  generally 
decide  this. 

Theoretically,  the  best  condition  would  appear  to  be  one 
lug  of  the  diameter  of  the  bottom  surface  of  the  vessel,  or 
in  other  words,  a  very  thick  bottom ;  but  this  thickness  (cor- 
responding to  the  lencrth  of  the  lus)  would  then  have  to  be 
several  feet,  making  this  form  of  the  resistance  absurdly  im- 
practicable. The  other  extreme  would  be  to  have  innumer- 
able very  thin  short  lugs,  close  .together ;  this  is  impracticable 
on  account  of  the  expense,  the  frailty  of  such  thin  lues,  and 
the  fact  that  when  maintained  at  such  a  high  temperature 
they  gradually  bum  up.  Between  these  extremes  there  are 
mean  proportions  which  give  the  best  results,  considering  the 
practical    conditions. 

Tlie  lues  m^v  be  made  slightly  conical  so  that  their  bases 
cover  practically  the  whole  surface,  while  their  thinner  ends 
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are  far  enough  apart  to  permit  the  free  circulation  of  the 
hot  gases.  When  placed  radially  on  the  outside  of  the  tubes 
of  a  water-tube  boiler,  they  may  be  cylindrical,  yet  have 
their  cooler  ends  close  together  and  their  hot  ends  farther 
apart. 

The  former  theory  concerning  the  use  of  lugs  on  the  heated 
surface  was  that  they  increased  the  heat-absorbing  sur- 
face. While  it  is  undoubtedly  true  that  by  increasing  the 
surface  covered  by  this  film  its  resistance  as  a  whole  is  re- 
duced somewhat,  yet  the  writer's  researches  have  shown 
conclusively  that  the  increased  flow  is  by  no  means  a  func- 
tion of  this  surface,  and  that  the  older  theory  is  therefore 
<}uite  fallacious,  which  no  doubt  explains  why  this  frequently 
proposed  method  of  increasing  the  rate  by  increasing  the 
surface  has  not  come  into  general  use;  the  principle  was  not 
■the  correct  one.  Increasing  the  surface  without  breaking 
down  the  film  may  give  a  small  percentage  increase,  but  by 
breaking  down  the  film  resistance  as  described  an  increase 
of  several  thou.sand  per  cent,  was  obtained. 

Special  attention  was  given  to  this  theory  of  the  surface  in 
the  writer's  researches,  and  many  comparative  tests  were 
made ;  the  results  bore  no  relation  whatsoever  to  the  surface, 
but  they  were  all  in  accord  with  the  principle  above  described. 

■The  rnanifold  increase  of  flow  obtained  by  proi-^rly  pro- 
portioned lugs  refers  to  the  flow  through  the  lugs  as  com- 
pared with  the  flow  through  the  same  area  of  the  vessel  as 
that  of  the  cross-sections  of  the  lugs,  and  therefore  is  of 
interest  chiefly  in  showing  the  correctness  of  the  principle. 
In  practice  this  extreme  result  of  '27-fold  could  not  be  reached, 
and  probably  could  not  even  be  very  closely  approached.  The 
lugs  in  this  case  were  rather  far  apart;  when  closer  together 
the  flow  in  each  lug  becomes  less,  but  the  area  covered  by 
them  then  becomes  so  much  greater  that  the  flow  per  square 
inch  of  total  surface  of  the  vessel  is  greater. 

With  ordinary  tin  cups  over  a  quiet  Bunsen  flame  of  about 
the  same  diameter  as  the  bottoms  of  the  cups,  and  shielding 
the  sides  of  the  cups  from  the  flame,  the  same  amount  of 
•water  was  evaporated  in  nearly  one-quarter  of  the  time  with 
nearly  one-quarter  of  the  amount  of  gas.  If  in  .«team  boiler 
practice  the  rate  could  be  merely  doubled,  it  would  be  of 
great  iraportince,  as  it  would  diminish  the  size  of  the  boilers 
by  about  a  half. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readers  are  invited  to  $nhmit  particvlars  of  new  or  improved 
dericet  and  apparatus,  which  will  be  pnhlished  if  considered  nf 
sufficient  interest.  

The  Wild-Barfield  Furnace  for  Alternating-Current  Working. 

'    The' alternating-current  furnace  is  similar  in  construction  to  the 
«ontinuous-current  furnace,  which  we  have  already  described,  but 


furnace  secondary  winding  is  opposed  by  that  in  the  secondary 
winding  of  the  auxiliary  induction  coil. 

In  the  secondary  circuit  is  inserted  an  indicating  instrument, 
which  takes  the  form  of  a  vibration  galvanometer. 

Before  any  steel  article  is  introduced  into  the  furnace,  the 
voltages  induced  in  the  two  secondary  coils  balance  exactly, 
the  galvanometer  receives  no  current,  and  its  "  spot "  remains 
perfectly  steady.  As  soon,  however,  as  a  steel  article  is  placed  in  the 
furnace  the  steel  is  magnetised  by  the  heating  winding,  the  total 
amount  of  magnetism  passing  through  the  secondary  winding  is 
increased,  the  8econ<iary  voltage  is  also  increased,  balance  between 
this  and  the  secondary  voltage  of  the  auxiliary  induction  coil  is 
destroyed,  and  an  alternating  current  is  circulated  through  the 
indicating  instrument,  which  is  indicated  by  the  spot  vibrating  and 
its  image  becoming  confused. 

As  soon  as  the  steel  arrives  at  the  temperature  of  decalescence  it 
also  becomes  non-magnetic  ;  thereupon  conditions  are  restored  to 
what  they  were  before  the  steel  was  introduced  into  the  furnace 
and  the  "  spot  "  immediately  stops  vibrating. 

It  is  thus  known  with  certainty  that  the  steel  has  arrived  at  ita 
true  decalescent  temperature,  and  if  it  is  withdrawn  and  quenched 
at  once  it  will  be  properly  hardened  without  being  over-heated,  a 
condition  absolutely  necessary  for  all  cutting  tools  of  the  finest 
possible  grain,  and  consequently  the  keenest  and  most  enduring 
edge   is   thus  secured. 

Equally  gojd  results  may  be  obtained  once  in  a  way  by  a  very 
highly  skilled  workman  employing  other  methods,  but  with  this 
process  no  skill  whatever  i.s  required,  and  the  results  obtained  wiU 
be  the  best  possible  for  the  particular  steel  used,  not  occasionally 
only,  but  every  time. 

Patents  have  been  applied  for  by  the  Automatic  &  Electric 
Furnace,  Ltd.,  6,  Old  Queen  Street,  S.W.  1,  makers  of  these  furnaces. 
Fig.  1  shows  the  complete  outfit. 

A  New  Electrical  Alloy. 

A  copper-nickel  alloy,  which,  it  is  claimed,  replaces  German 
silver  and  is  permanent  and  non-corrosive,  withstanding  higher 
temperatures  than  German  silver,  has  been  developed  by  the  Elec- 
trical Alloy  Co.,  of  New  York  City.  This  alloy  is  to  be  known 
as  "Lucero."  It  is  stated  that  it  does  not  contain  any  zinc 
and  is  very  useful  for  rheostats,  car  heaters,  &c.  The  specific 
resistance  is  2!)0  ohms  per  mU-foot  (.48  microhms  per  inch),  and  the 
temperature  coeiBcient  is  O'UOl  per  °F. — Electrical  World. 

Ironclad  Oil-break  Switchgear. 

The  British  Thomson-Houston  Co.,  Ltd.,  of  Rugby,  have 
developed  a  line  of  ironclad  switches  known  as  "  type  O,  Form  K." 
tor  circuits  of  small  capacity  up  to  a  pressure  of  700  volts  ;  the 
type  is  of  simple  design,  with  quick  make-and-break,  and  can  be 
fitted  with  the  usual  automatic  attachments.  Fig.  2  shows  the  wall 
pattern,  with  ammeter,  and  clamps  for  armoured  cable.  The  tripping 
device  is  of  the  free-handle  type,  and  an  indicator  is  provided  to 
show  when  the  switch  has  opened  automatically.     The  contacts  are 


differs  from  it  only  in  the  means  adopted  for  obtaining  an  indication 
as  to  when  the  steel  in  the  furnaci  arrives  at  the  temperature  of 
decalescence  and  is  ready  for  quenching. 

Briefly,  the  furnace  consists  of  an  inner  crucible  containing 
molten  "  salt  and  heated  by  a  wire  helix  wound  on  its  outer 
periphery.  This  crucible  is  surrounded  by  lagging  material,  and  is 
contained  in  an  outer  case,  on  which  is  woimd  a  coil  cf  copper 
wire.  The  heating  helix  and  the  outer  coil  thus  constitute  the 
primary  and  the  secondary  of  a  transformer. 

The  furnace  windings  are  coupled  up  in  series  with  the  primary 
and  secondary  windings  of  an  auxiliary  induction  coil  or  trans- 
former.     The  coupling   is  such  that   the  voltage   induced   in  the 


B.T.H.  Ironclad  hwiixii  with  Am.metkr. 


of  the  controller  finger  type,  readily  renewable.  A  pedestal  type 
is  also  made,  with  or  without  a  bus-bar  chamber.  The  maximum 
rating  of  the  type  is  GO  amperes. 

The  Wilkins  Truck  Unloading  Gear. 

Messrs.  Drakk  &  Gorham,  Ltd.,  of  Gti.  Victoria  Street^  S.W.  1, 
have  been  appointed  sole  concessionaires  for  the  United  Kingdom 
for  the  Wilkins  unloading  gear,  a  device  which  at  present  is  being 
supplied  only  to  the  Government  for  use  in  connection  with  road- 
making,  but  which  will  be  useful  to  municipalities  which  own 
electric  vehicles.  It  consists  of  a  flexible  platform  forming  the 
floor  of  the  truck,  which  can  be  moved  by  a  drum  mounted  below 
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the  tail-board,  the  drum  beins;  rotated  bv  handles.  The  action  is 
similar  to  that  of  a  chain-grate  stoker,  and  a  heavy  load  can  easily  be 
deposited  with  its  aid.  It  can  be  applied  to  existinf;  vehicles  with- 
out structural  changes,  and  saves  both  time  and  labour.  Lorry 
bnilders  who  wish  to  equip  their  own  vehicles  can  be  supplied 
with  the  essential  parts. 

Tools  for  Splicing  Wire. 

Everyone  knows  what  a  difficult  job  it  is  to  splice  solid  hard- 
drawn  copper  or  iron  wire  without  suitable  tools.  In  order  to 
obtain  a  perfect  joint,  tension  must  be  exerted  on  the  wire  ends 
while  winding-  the  splice,  and  this  cannot  very  easily  be  done  with 
the  common  type  of  cutting  pliers.  Fiff.  3  (1)  gives  a  clear  idea  of 
what  may  be  done  to  overcome  the  difficulty.  A  V'tr-iu,  hole  is  drilled 
in  the  soft  part  of  one  jaw  of  the  pliers.  Then  by  inserting  the  end 
of  the  wire  to  be  wound  and  rotating  the  pliers,  a  perfect  ti"ht 
joint  18  obtained. 

^i^-  ^  '^'^^  shows  a  wire-splicing  tool  that  makes  an  excellent  joint. 
It  wmds  the  joint  tight  up  to  the  very  end  of  the  wire,  a  result  which 


Fio.  .3. — Splicing  Tools,  Parts  and  A.ssEaiBLY. 

cannot  be  obtained  with  any  kind  of  pliers.  While  the  joint  is  being 
made,  the  other  end  of  the  wire  is  held  by  a  pair  of  pliers.  The  tool 
consists  of  a  piece  of  machine  steel  B,  fig.  3  (3),  to  which  a  right- 
angle  extension  c  is  riveted.  Three  holes  for  the  different  sizes  of 
wire  are  drilled,  for  holding  the  ends  of  the  wire  to  be  wound  on 
the  splice,  as  shown  at  4.  The  holes  for  the  wire  should  be 
well  rounded,  as  shown  at  E.  so  as  to  give  the  wire  a  good 
sliding  surface. — M.  P.  Berteande,  in  Pouer. 


NEW   PATENT5  APPLIED   FOR,    1918. 

(NOT   YET   PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285  High  Holborn,  London  W.C  and  al 
Liverpool    and   Bradford.  * 
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Electric  Pocket  Lamps. — According  to  a  U.S.A.  Con- 
sular report,  a  new  dry  battery  for  electric  pocket  lamps  has  been 
invented  by  a  citizen  of  Zurich.  Instead  of  a  single  block  battery, 
it  consists  of  three  distinct  elements,  which  are  placed  side  by  side 
in  the  metal  lamp  case.  In  the  event  of  the  battery  becoming- 
defective,  the  voltage  of  each  element  is  tested  to  ascertain  which 
one  is  useless,  and  it  may  then  be  replaced  by  a  sing-le  new  element. 
Naturally  the  cost  is  considerably  reduced.  Another  'important 
improvement  is  the  possibility  of  using  the  new  battery  in  connec- 
tion with  almost  any  pocket-lamp  case  now  in  use.  In  spite  of  the 
exorbitant  prices  that  one  must  pay  now  for  raw  material  in 
Switzerland,  the  cost  of  manufacture  of  this  battery  is  still  figured 
.5(1  per  cent,  lower  than  that  of  the  old  battery. 

Electricians'  Licences  in  Johannesburg. — The  Secretary 

of  Public  Works  and  the  JIaster  Builders"  Association  have  now 
agreed  upon  a  scheme  for  the  licensing  of  electricians  contained 
in  by-laws  submitted  by  the  Johannesburg  T.C. 

The  licences  are  to  be  obtained  on  examination  by  the  Council, 
and  proof  must  be  given  that  the  candidate  has  worked  for  not  less 
than  five  years  as  an  electrical  artisan,  including- the  apprenticeship 
period.  The  licensee  must  conform  with  the  regulations  in  force 
within  the  municipality.  A  lensjthy  syllabus  is  proposed,  and 
the  examination  is  to  be  held  by  the  .authorities  of  the  South  African 
School  of  Mines  and  Technolog-y,  as  in  the  case  of  plumbers.  A 
Board  of  Examiners,  representative  of  the  parties  concerned,  will 
be  formed. 
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The  Patents  and  Designs  Bill,  which  was  intro- 
duoed'  in  the  House  of  Commons  by  Sir  Albert 
Stanley  in  November  last,  and  which  will  shortly 
come  under  discussion,  demands  the  close  atten- 
tion of  all  who  are  interested  in  the  industrial  pro- 
gress of  the  country,  as  well  as  all  present  or  pros- 
pective inventors,  patentees,  and  manufacturers 
whose  personal  interests  are  affected  by  its  provi- 
sions. It  is  designed  to  remove  the  defects  of  the 
Act  of  1907,  which  have  been  revealed  by  the  ex- 
perience of  its  working,  as  well  as  those  of  the  Tem- 
porary Rules  put  into  force  in  1914  to  meet  the 
conditions  of  war-time,  and  to  introduce  much- 
needed  reforms  into  our  patent  system.  While  it 
is  impossible  in  the  space  at  our  dispo'sal  to  discuss 
its  provisions  in  detail,  there  are  certain  points  to 
which  we  wish  to-  draw  the  attention  of  our  readers. 

We  have  pointed  out  on  previous  occasions  that 
the  prime  object  of  granting  a  monopoly  to  the 
inventor  of  a  new  process  or  device  is  not  to  secure 
for  him  the  opportunity  of  acquiring  profits,  but 
to  induce  him  to  publish  his  invention,  and  idti- 
mately  to  place  it  at  the  disposal  of  the  public,  with 
a  view  to  advancing"  the  industrial  prosperity  of  the 
nation  as  a  whole.  A  secondaiy  object,  however, 
is  to  reward  the  inventor  for  his  labour,  and  to 
encourage  him  to  exercise  his  brain  in  further  in- 
ventive effort,  by  affording  him  protection  against 
the  unscrupulous  who  would  exploit  his  genius  for 
their  own  advantage,  and  enabling  Ijim  to  obtain 
the  support  of  capital ;  and  a  third  aim  is  to  attract 
new  industries  to  this  country  with  a  view  to  their 
establishment  amongst  us — the'  last,  in  fact,  being 
the  original  motive  of  the  grant  of  letters  patent 
for  inventions  under  the  Statute  of  Monopolies  in 
1623.  Three  centuries  ago  we  led  the  world  in  this 
respect,  although  we  had  not  then  become  a  great 
industrial  nation;  it  cannot,  unfortunately,  be  said 
that  we  have  retained  our  lead,  and,  while  the  new 
Bill  goes  some  way  towards  regaining"  the  lost 
ground,  it  appears  to  us  to  fall  short  of  the  desired 
end  in  several  respects. 

Hitherto  the  principal  object  of  the  Patent  Acts 
seems  to  have  been  to  provide  a  comfortable  income 
for  the  lawyers,  and  that  of  the  Patent  Office  to 
secure  as  large  a  net  revenue  as  possible  for  the 
Nationail  Exchequer,  neither  of  which  aims  can  be 
commended  as  being  in  the  best  interests  of  the 
nation,  while  the  true  purpose  of  the  institution  has 
received  but  scant  attention  from  Parliament.  The 
legal  procedure  involved  in  the  defence  of  patents 
against  infringement  has  been  costly  and  protracted 
in  the  extreme,  rendering  it  impossible  for  any  but 
the  well-to-do  to  maintain  a  patent  against  the 
attacks  of  powerful  rivals,  and  (.nilminating  in  an 
appeal  to  a  tribunal — the  House  of  Lord,s — which 
merely  reviews  the  recorded  evidence,  hears  legal 
arguments,  and  not  rarely  pronounces  judgments 
on  this  meagre  basis  wliich  not  only  contradict  the 
Courts  below,  but  also  appear  to  be  contrary  to 
justice  and  equity — sometimes  by  a  bare  majority 
in  a  small  House.  So  long"  as  the  House  of  Lords 
remains  the  Supreme  Court  of  the  United  King- 
dom, no  doubt  this  state  of  things  cannot  be 
remedied;  but,  at  least,  all  possible  efforts  should 
be  made  to  simpHfy  and  shorten  the  procedure,  to 
enlarge  the  powers  of  the  Comptroller,  and  to  re- 
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duce  the  number  and  variety  of  the  legal  devices  by 
which  the  process  is  encumbered  and  the  ends  of 
justice  too  often  are  defeated. 

While  the  public  wellfare  is  the  fundamental  con- 
sideration, and  the  inventor's  reward  a  secondary 
matter,  it  must  not  be  forgotten  that  the  encourage- 
ment of  the  inventor  incidentally  promotes  the 
former  aim;  this  fact  has  been  admirably  exempli- 
fied in  the  establishment  by  the  Government  of 
special  departments  for  the  investigation  of  inven- 
tions for  the  purpose  of  prosecuting  the  war,  and 
though  hardly  one  proposal  in  10,000  may  prove 
fruitful,  it  is  well  worth  while  to  wade  through  the 
9,999  in  order  to  secure  that  one  idea.  Precisely 
the  same  reasoning  applies  to  peace  conditions,  but 
before  the  war  it  never  entered  the  heads  of  our 
rulers  that  they  should  appeal  to  the  inventor  to 
come  forward  with  new  ideas.  On  the  contrary,  many 
obstacles  were  thrust  in  his  path ;  he  was  called  upon 
r.ot  onJy  to  pay  a  fee  on  application  for  letters  patent, 
but  also  to  pay  heavy  fees  for  their  maintenance, 
under  penalty  of  total  loss  of  the  patent,  and,  in  addi- 
tion, to  pay  taxes  on  his  income.  We  agree  that  an 
application  fee  is  necessary  to  prevent  the  flooding  of 
the  Patent  Office  with  worthless  ideas,  but  on  what 
grounds  can  the  exaction  of  the  heavy  renewal  fees, 
amounting  in  the  course  of  the  life  of  the  patent  to 
£95,  be  justified  ?  In  this  respect  we  much  prefer 
the  procedure  of  the  United  States,  which  grants 
a  patent  (and  carries  out  an  extensive  search  into 
priority)  for  a  single  payment  of  £7.  In  order, 
however,  to  secure  the  extinction  of  patents  which 
are  worthless  in  themselves,  but  nevertheless 
hinder  progress,  we  suggest  that  a  payment  of,  say, 
a  further  £5-  at  the  end  of  the  fifth  and  the  tenth 
year  respectively  might  very  well  be  imposed. 
Again,  the  life  of  a  British  patent  is  restricted  to 
14  years;  the  new  Bill  proposes  to  extend  this 
period  to  15  or '16  years,  but  we  submit  that  a  still 
longer  period  is  called  for  by  modern  conditions. 
The  majority  of  useful  inventions  nowadays  take 
several  years  to  perfect  and  to  introduce  into 
general  use,  and  the  10  years  or  so  which  represent 
the  useful  Jife  of 'the  patent  are  much  too  short  to 
provide  an  adequate  reward  to  the  inventor  or 
manufacturer.  In  the  United  States  the  period  is 
17  years,  and  in  Canada  it  is  18;  we  suggest  that 
the  latter  figure  should  be  adopted,  not  only  in  this 
country,  but  tlu-oughout  the  Empire,  and  that, 
while  there  are  valid  objections  to  establishing  a 
single  Empirfe  patent,  the  regulations,  procedure, 
and  fees  should  be  made  identical  for  each  of  its 
•components,  the  whole  of  the  Crown  Colonies, 
however,  being  covered  by  a  single  British  patent. 
In  order  to  prevent  the  use  of  patents  by  aliens 
to  establish  monopolies  for  their  imported  manu- 
factures, the  Act  of  1907  provided  for  the  revoca- 
tion of  a  patent  if' it  were  not  adequately  worked  in 
this  country;  the  method  of  attaining  this  object, 
however,  proved  defective^ — obviously,  the  revoca- 
tion of  a  patent  removes  all  incentive  to  a  British 
manufacturer  to  make  use  of  the  device— and  the 
new  Bill  provides  other  and  more  effective  means 
of  attaining  the  desired  end,  which  we  hope  will  be 
found    satisfactory. 


The  speech  of   Sir  Arthur   Steel- 
Overseas        Maitland  on  the   Vote  for  Salaries 
Trade  of        &c.,  of  the  Overseas  Trade  Depart- 
the  Future,      ment  did  not  contain  much  informa- 
tion   that    would    be    new    to    our 
readers,    as    we    have    already    been    permitted    to 
describe  the  plan  of  operation  of  the  Department  in 
these  pages.     But  only  good  can  result  from  such  a 
statement  to   members   of  the  House   of  Commons 
and  to  the  nation  as  a  whole.       The  same   remark 
applies  to  the  discussion  which  followed  the  speech, 
in  which  different  members  referred  to  the  well-worn 


subject  of  the  past  deficiencies  of  our  Consular  Ser- 
vice.   Sir  Arthur  does  not  seem  to  agree  altogether 

with  tlie  usual  criticisms,   and  he  repeats  his  state- 
ment that  we  and  competing  industrial  peoples  all 
seem  to  think  that  the  other  has  the  best   service. 
He  considers  that  the  duties  that  a  Consul  can  per- 
form to  the  commercial  community  are  sometimes 
over-estimated.      "  Sometimes  ''   they   may    be,   but 
the  solid  fact  remains  that  there  has  been  practical 
unanimity   in   the  business  world    on    the  question 
for  many  years.  We  have  welcomed  the  new  scheme 
under  which  Trade  Commissioners  and  Commercial 
Attaches  will  be  "  v/atching  out  "  zealously  in  many 
parts   of  the  world   under  the  new   scheme,  but   in 
the  many  places  which  cannot  be  favoured  with  such 
officials    there    should    be    great    opportunities    for 
Consuls  to  show  more  regard  for  British  trade  in- 
terests than  has  been  the  practice  in  the  past.     Sir 
Arthur  does  not    lose   sight    of   this    circtimstance. 
He  considers  that  a  consull  should  possess  a  really 
good  working"  knowledge  of  the  trade  of  the  place 
in  which  he  is  stationed,  and  of  the  principal  traders, 
so    that    British   business-seekers    may    be    able    to 
obtain  from  him  a  general   idea  of  the  commercial 
"  lie     of     the     land."         When    the     new    system 
comes  into  force  the  more  promising  Consuls  will 
be   eligible    as   Commercial  Attaches   after   passing 
work  of  the  Commercial  Attaches  to  collect  infor-  | 
mation    from    consular   districts,    to    give    a    good  3 
economical    survey    of    the    country    as    a.    whole,    | 
and  to  inspect  the  work  of  the  Consuls,  seeing  that  'I 
they  are   doing  their  duty.      This   is   the   proposal    ' 
in  its  broadest   outline,  but  the  whole   of  the  con-    j 
sular  scheme  is  under  consideration  witTi  a  view  to    j 
making"  it  adequate   to   meet   after-the-war  require-    ' 
ments.  '. 

The  success  of  the  efforts  of  the  Over-  j 
seas  Trade  Department,  as  has  been  pointed  'i 
out    before,     depends    upon    the    spirit    of    good-   i 

'  will  and  co-operation  which  may  exist  between  '» 
the  Board  of  Trade  and  the  Foreign  Office,  but  it  is  ; 
also  dependent  upon  the  measure  of  confidence  with  ; 
which  the  scheme  is  regarded  by  the  business  com-  ' 
nnmity.  If  our  traders  make  a  frequent  and  per-  ; 
sistent  practice  of  using  the  service  in  their  efforts-  ^ 
to  develop  commerce,  they  will  do  much  to  assist  ■ 
both  Commercial  Attaches  and  Consuls  to  attain  to  ■ 
and  maintain  a  hig'h  standard  of  efficiency.  That  ■ 
practice  will  go  far  to  impress  them  with  the  im-  j 
portance  of  the  assistance  which  they  can  render  ; 
to  British  industries,  and  they  will  feel  compelled  to  ' 
live  up  to  their  position.  Want  of  confidence  and  ! 
want  of  appreciaticn  have  irfade  travellers  con-  j 
temptuously  ignore  British  facilities  too  often  in  ; 
the  past,  seeking  assistance  instead,  and  at  greater  i 
pains,  in  unthinkable  offices  in  the  same  districts.  , 
It  is  satisfactory  to  know  that  all  of  the  Depart-  ; 
ment's  representatives  will  In  future  be  on  the 
watch  for  enemy  efforts  at  penetration,  yet  We  cannot  ' 
forget  that  some  of  them  have  not  been  unmindful  ■ 
of  this  tendency  in  days  g"one  by.  Many  a  consular  ! 
report  and  other  public  document  abstracted  in  our  : 
pages  in  pre-war  days  told  a  good  deal  about  what  ■ 
was  going  on,  but  of  what  use  was  it  to  know  that 
these  things  were  happening"  if  there  was  nobody  i 
to  take  appropriate  measures  to  counteract  them?  ' 
We  trust  that  the  awakened  interest  of  the  legisla-  ' 
ture  in  trade  affairs,  and  the  existence  of  trade  asso-  j 
ciations,  will  provide  means  for  remedying  this-  ' 
shortcoming  in  the  future.  We  were  too  content  in  ■ 
those  days,  as  Sir  Arthur  recognises,  to  allow  the  i 
questions  relating  to  the  development  of  our  foreign  ' 
trade  and  that  of  our  commercial  rivals  to  go  un-  1 
analysed,  and  competition  to  go  wjthout  being  pro- 
perly met.  Th&  new  department,  through  its:  : 
various  officers,  wi/1!  see  to  it  that  movements  are 
watched  for  and  reported  upon;  but  there  presum-  ; 
ably  the  work  of  the  department  will  end,  and  in-  , 
dustry  or  some  other  department  of  the  State  will'  ' 
have  to  act. 
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LEAVES     FROM     AN     ENGINEER'S     LOO. 


I. — The  Volunteer  Munition  Workers. 


By    "  WHISTLEFIELD." 


Our  troubles  began  when  the  Ministry  of  Munitions  appealed 
for  volunteer  munition  workers.  The  fitters,  drivers, 
and  other  skilled  and  semi-skilled  men  about  the  works 
thought  this  was  a  first-class  opportunity  to  put  the  screw 
on  the  Chief  for  an  increase  of  pay,  and  use  their  new- 
found patriotism  as  the  lever  :  but  the  Chief  wasn't  born 
yesterday.  He  listened  patiently  and  sympathetically  to  the 
deputation,  drew  them  on  when  they  worked  the  patriotic 
vein,  and  got  each  man  tied  down  to  the  statement  that  he 
could  do  a  lot  more  than  he  was  doing  each  week,  and  that 
he  would  like  to  put  in  the  e.xtra  time  on  munitions  to  help 
the  country.  They  had  expected  the  Chief  to  point  out 
that  they  couldn't  be  spai'ed  from  the  station,  and  then  they 
meant  to  put  in  strongly  for  an  all-round  increase.  The 
Chief  warmly  commended  them  for  their  patriotism,  and 
said  he  would  see  what  could  be  done  to  put  them  all  on 
munitions.  This  was  hardly  what  they  had  e.xpected,  and 
the  deputation  retired  rather  crestfallen,  but  it  was  nothing 
to  their  chagrin  when  he  announced  a  few  days  later  that  he 
had  taken  on  a  contract  for  the  manufacture  of  18-pounder 
high  explosive  shell,  and  would  install  sufficient  machines 
in  our  workshops  to  enable  each  man  to  put  in  three 
evenings  a  week  on  shell,  in  addition  to  any  time  he  could 
be  spared  during  ordinary  working  hours. 

He  stated,  further,  that  he  would  modify  the  usual  con-  . 
ditions  upon  which  they  were  appointed,  namely,  that  their 
wages  were  to  cover  all  the  ordinary  overtime  required,  and 
would  pay  them  for  all  extra  time  spent  on  shell  at  a 
nominal  rate,  till  they  had  gained  sufficient  experience  to 
make  the  job  pay. 

There  was  a  good  deal  of  heart-burning  among  the  skilled 
men  who  had  formed  the  deputation,  especially  at'  the 
"  nominal  rate,"  but  they  had  to  admit  that  the  Chief  had 
scored  again,  and  they  were  too  far  committed  by  their  own 
words  to  draw  back. 

Sandy  McNab,  the  mechanical  superintendent,  however, 
was  a  happy  man  from  that  day.  The  Chief  had  begged, 
borrowed,  or  rented,  all  the  old  lathes  he  could  lay  hands 
on,  chiefly  from  other  Corporation  Departments,  and  from 
consumers  who  could  find  no  further  use  for  them,  but  Sandy 
took  the  lot  without  question,  and  vowed  he  would  make 
them  into  proper  working  lathes  again.  He  saw  some 
prospect  at  last  of  realising  his  life's  dream  of  rumiing  a 
fully  equipped  workshop.  Sandy  toiled  like  a  Trojan 
himself,  and  he  saw  to  it  that  his  assistants  did  not  slack  : 
though  they  were  all  volunteer  workers  on  that  job,  still 
they  dare  not  fall  out  with  Sandy,  who  looked  after  them 
like  a  father,  but  ruled  with  a  rod  of  iron,  and  had  an  un- 
pleasantly lontr  memory,  and  a  skilful  tongue,  which  could 
make  them  writhe. 

They  were  all  more  or  less  related  to  him,  or  to  his  wife, 
he  knew  all  their  family  histories,  and  could  use  that  know- 
ledge with  biting  effect,  when  any  of  them  showed  signs  of 
revolt ;  besides,  Sandy  could  always  manipulate  both  the 
paid  and  the  unpaid  overtime,  and  everyone  of  them  had 
quickly  realised  that  it  did  not  pay  to  cross  the  "old  man." 

In  the  early  days  of  the  war,  the  Second  proposed  to 
Sandy  that  he  should  sound  the  men  to  see  if  they  would 
have  regular  contributions  deducted  from  their  pay  for  the 
Prince  of  Wales's  fund, and  Sandy  promptly  replied:  "  You 
tell  me  how  much  you  want  to  ra^ajWl^veek,  Sir,  and  I'll 
blurry  well  see  that  they  pay  it."  Tlie  Second  made  it  quite 
clear  that  anything  that  was  done  must  be  purely  voluntary, 
and  Sandy  said  that  he'd  see  to  that  all  right.  Pei'haps 
it  was  a  coincidence  tha't  our  voluntary  contributions  put 
all  the  other  Corporation  Departments'  efforts  in  the  shade. 

In  the  Second's  special  file,  always  locked  up,  was  a 
genealogical  chart  showing  Sandy's  relationship  to  all  his 
men.  It  had  been  slowly  constructed  after  many  quiefc 
smokes  by  the  fire  in  Sandy's  office,  during  the  periods  of 
evening  peak  load,  and  had  cost  the  Second  a  good  many 
ounces  of  a  tobacco  to  which  Sandy  was  very  partial,  but  that 
chart  saved  the  department  a  great  deal  of  paid  overtime  ;  for 


example,  when  the  office  hot-wai( ;  riidlator  system  needed 
overhauling  during  the  Christmas  holidays,  the  Second  told 
Sandy  that  on  no  account  must  the  blacksmith  be  brought  in' 
as  a  stand-by  on  that  job.  Nowvthc  blacksmith  was  Sandy's 
first  cousin,  and  since  he  was  bamMl  from  making  overtime, 
Sandy  took  care  that  the  carpintci,  who  was  only  distantly 
related  to  his  wife,  was  not  allowed  to  hang  about  the  jol) 
the  whole  time,  but  had  to  open  up  the  floors  along  the  pipe 
run,  and  come  back  after  the  jiiumber,  who  w'as  the  wife's 
brother-in-law,  had  finished  his  job. 

Sandy  could  never  understand  why  the  Second  took 
sudden  dislikes  to  first  one  and  then  another  of  his  men,  but 
he  did  not  know  anything  about  that  genealogical  tree  or 
connect  it  with  the  Second's  fondness  for  family  histories, 
a  subject  on  which  Sandy  rather  prided  himself. 

The  genealogical  tree  proved  very  useful  during  the  pre- 
liminary work  of  converting  the  workshop  into  a  munition 
factory,  and  many  of  Sandy's  pet  ideas  were  nipped  in  the 
bud,  such  as  making  nests  of  pigeon  holes  for  holding 
finished  shell  ;  that  was  because  the  blacksmith  was  putting 
in  a  good  deal  of  overtime  at  nominal  rates,  and  Sandy 
wanted  to  make  sure  the  wife's  relatives  didn't  get  off  too 
easily. 

When  the  preliminaries  were  over,  and  we  settled  down  to 
the  real  business  of  machining  shell  bar,  the  family  adjust- 
ments threatened  to  plunge  the  job  into  financial  disaster, 
so  the  Chief  intervened,  and  said  the  Second  would  arrange 
who  was  to  do  each  operation,  and  a  man  once  allocated  to 
an  operation  must  not  be  put  on  t(;  another  without  special 
permission.  This  quickly  improved  the  output,  and  reduced 
the  percentage  of  scrap,  because  eacii  man  had  a  chance  to 
get  expert  on  his  operation,  and  make  quick  time  ;  in  fact, 
some  'of  the  boys  did  so  well,  that  the  Chief  decided  to  fill 
up  with  l)6ys  and  work  the  machines  the  round  of  the  clock. 
The  skilled  men  on  the  staff  gradually  dropped  out  of 
the  job,  on  one  pretext  or  another,  and  as  it  enabled  the 
munitions  to  be  run  in  two  full  shifts,  they  were  allowed  to 
go,  and  were  only  brought  in  t<;  rejtair  any  breakdowns  in 
the  machines. 


ELECTRICAL     SHOE     MAKING. 


By  G.  basil  BARHAM. 

The  installation  at  the  first  slioe  factory  in  the  world  to  be 
equipped  electrically  throughout  has  I'ecently  been  completed, 
and  it  is  remarkable  for  the  fact  that  steam  and  gas  have 
been  entirely  eliminated  for  machine  heating  and  power 
.  purposes. 

In  boot  and  shoe  factories  steam  has  hitherto  been  con- 
sidered indispensable.  Certain  o]K3rations,  as  Goodyear  welt 
stitching,  Goodyear  welting,  bottom  dryers,  box  toe  steamers, 
and  the  steaming  of  box  toes  for  pulling-over  machines, 
have  required,  and  do  re([uire.  steam  to-day  in  every  fax;tory 
in  the  world  except  the  one  under  notice.  But  in  this 
factory  there  is  not  an  ounce  of  steam  used  for  any  purpose 
except  that  of  auxiliary  heating  in  the  depths  of  winter. 

This  in  itself  has  saved  considerable  expense,  as  even 
factory  plants  that  employ  electric  power  for  driving  have 
hitherto  had  to  keep  boilers  running  in  order  to  furnish 
steam  for  the  machines  mentioned.  But  under  the  new 
conditions  there  is  no  need  to  install  steam  plant  at  all,  a.s 
adequate  and  cheap  systems  of  electric  or  gas  heating  could 
easily  be  put  in  for  winter  use. 

In  installing  electricity  in  place  of  steam  in  the  new 
factory,  one  of  the  greatest  ditticnlties  was  in  connection 
with  the  Goodyear  stichers.  It  is,  of  course,  necessary  that 
the  thread  must  be  heated  and  kept  "  ripe  "  at  all  times, 
and  it  is  also  necessary  that  the  wax  through  which  it  runs 
should  be  kept  in  a  fluid  state.  This  has  been  done  in  the 
new  machine,  and,  according  to  the  operatives,  it  is  carried 
out  to  the  highest  degree  of  efficiency.  There  is  no  risk  cf 
the  wax  pots  boiling  over,  a.s  under  the  steam  process,  as 
the  heat  can  be  maintained  by  the  operator  at  the  right 
temperature  without  the  least  trouble.  There  is  no  neces- 
sity for  keeping  the  windows  closed  to  prevent  the  machines 
from  cooling,  and  the  operatives  can,  consequently,  work  \i\ 
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;4reater  comfort.  The  same  is  true  of  the  Groodyear  weltiug 
machines,  in  which  it  is  necessary  to  keep  the  thread 
tempered  in  a  similar  manner. 

Difficulty  was  also  experienced  in  connection  with  the 
l)ox-toe  steamers,  steam  bein^  necessary  to  soften  the  box- 
toes  so  as  to  allow  them  to  be  properly  worked.  This  is 
done  in  the  new  electrically-operated  factory  by  a  box 
arrangement  iii  which  the  toe  of  the  sTioe  is  inserted,  and 
the  necessary  steam  is  produced  locally  by  an  electric 
heating  element.  There  is  a  somewhat  similar  machine  for 
steaming  the  box-toes  before  they  go  to  the  puUing-over 
machines.  Then  there  are  the  stamping  machines,  which 
are  heated  by  electricity  instead  of  steam,  as  in  the  past, 
and,  according  to  an  account  just  received  by  the  writer, 
the  bottom  drying  apparatus  is  so  designed  that  it  can  be 
made  as  large  as  would  be  necessary  to  meet  tlie  require- 
ments of  any  factory.  Instead  of  the  coils  of  steam  piping 
that  were  necessary  before  the  new  dryers  were  put  in.  there 
are  a  number  of  electric  heating  elements  somewhat  similar 
to  those  used  in  connection  with  the  larger  electric  flat-irons, 
and  these  provide  a  dry  heat  which  is  said  to  do  the  work 
much  more  quickly  than  that  available  from  steam-heated 
appliances.  Then  there  is  the  Gem  innersole  machine,  where 
it  is  neces.'sary  for  an  even  temperature  to  be  maintained. 
This  is  quite  a  simple  matter  with  the  electric  beating 
•elements,  as  ^t  is  practically  impossible  for  the  temperature 
to  vary. 

Another  ingenious  machine  is  that  used  for  the  bottom 
filler  to  replace  the  former  steam  contrivance.  This 
requires  that  the  roll  be  kept  warm,  the  knives  at  the 
right  temperature,  and  the  filler  mixture  at  the  right  heat 
for  doing  the  work  ;  and  the  repoj-t  of  all  who  have  worked 
the  machine,  or  seen  it  in  operation,  is  that  it  is  a  great 
improvement  on  the  machines  and  methods  previously  in 
use. 

From  a  financial  point  of  view  the  innovation  has  amply 
justified  itself,  as  not  only  is  the  cost  of  electrical  energy  a 
small  matter,  but  there  is  the  great  saving  to  be  taken  into 
account  resulting  from  its  being  unnecessary  to  keep  up 
fires  in  the  stokehole  to  maintain  an  adequate  steam 
pressure  for  possibly  only  a  few  machines. 


ELECTRICAL     DEVELOPMENTS     IN     ITALY. 


By  E.  STEACHAN  MORGAN. 


The  inven'tion  of  the  water-turbine  in  1850  was  a 
pre-requisite  to  the  use  of  water-power  for  the 
development  of  electrical  energy.  Its  substitution 
for  the  cumbrousi  overshot  or  undershot  wheels 
first  made  it  possible  to  utilise  water-power  on  any- 
thing like  a  large  scale,  and  the  Italians  were  not 
slow  to  appreciate  the  advantages  of  this  new  motor. 

By  the  year  1891  250,000  h.p.  were  already 
utilised  in  this  way,  but  the  application  of  it  to  in- 
dustry laboured  under  one  ■  serious  disadvantage. 
The  factory  had  to  be  taken  to_  where  tjie  water- 
tall  was.  and  the  conveyance  of  the  head  of  water 
by  means  of  flumes  from  the  narrow  valley,  where 
large  water-power  is  for  the  most  part  located,  to 
areas  better  suited  for  the  erection  of  industrial 
buildings  and  more  accessible  for  the  supplv  of  raw 
material,  was  necessarily  restricted  in  distance.  It 
was  not  till  1S89  that  the  next  great  step  was  taken. 
In  that  year  the  continuous-current  electrical  instal- 
lation at  Isoverde,  above  Genoa,  the  first  large  one 
in  the  world,  proved  to  be  the  first  waving  of  the 
magician's  wand.  In  1890  another  important  step 
was  taken  by  the  harnessing  of  the  falls  of  Tivoli, 
and  the  conveyance  of  the  energy  by  alternating  cur- 
rent to  Rome.  At  that  time  "it  was  held  to"  be  a 
marvel  to  convey  the  current  a  distance  of  27  kilo- 
^^etres  with  a  pressure  of  5,000  volts  onlv.  and  a 
leakage  of  25  per  cent,  on  the  way. 

Such  a  result  would  now  be  considered  quite  con- 
ismptible,  yet  it  was  a  notable  landmark,  aud  that 


enterprise  fills  the  first  page  of  the  volume  in  which  '( 
will,  in  all  probability,  be  written  the  story  of  the  J 
change  of  Italy  from  an  agricultural  countiy,  dotted  A 
with  some  few  industries  precariously  kept  in  being  f 
bv  a  stringent  ptotectionist  regime,  to  a  great  -J 
manufacturing  .State  able  to  bold  its  own  against  | 
the  countries  to  which  a"bundance  of  coal  and  iron  l 
had  given  what  seemed  to  be  an  .  indisputable  g 
primacy.  As  the  use  of  coal  and  steam  extinguished  jj 
the  furnaces  of  Sussex,  so  this  new  force  may  prove  I 
that  the  waterfall  can  compete  on  at  least  equal  I 
terms  with  the  coal  mine.  I 

To  one  looking  back  on  what  has  been  done  in  ' 
the  past  20  years,  there  is  unfolded  a  story  of  pro-  »' 
gress  sufficiently  startling  to  those  who  still  look  Ij 
lon  Italy  as  a  mere  museum  of  classical  remains  and  •■ 
mediaeval  art.  whose  inhabitants  are  making  some-  i 
what  futile  endeavours  towards  industrial  attain-  '| 
ment.  The  men  of  the  next  generation  will  see  in  ,' 
a  comparison  between  their  installations  and  those 
of  the  past  decade  a  development  as  surprising  as  1 
that  which  separates  the  old  "  Puffing  Billy  "  of  the  'j 
Darlington  Museum  from  the  engine  that  whirls  ; 
the  ■■  Riviera  ''  express  from  Paddington  to  Pen- 
zance. There  have  been  inevitable  mistakes  on  the  j 
part  of  technical  men,  some  inherent  in  the  tenta- 
tive use  of  a  new  instrument,  many^  due  to  a  want  '■ 
of  faith  in  the  prodigious  powers  of  that  new  in-  ] 
strument  and  the  luilimited  scope  of  its  possibili-  j 
ties.  Their  plans  were  laid  on  too  small  a  scale;  j 
energies  were  misdirected;  companies  were  often  1 
over-capitalised ;  there  was  needless  and  harmful  ' 
clashing  of  interests.  There  is  good  reason  to  hope  ' 
that  these  lessons  have  been  taken  to  heart,  and  that  ;- 
future  developments  will  be  carried  out  on  a  more  i 
.systematic  plan,  embracing  all  the  latent  forces  of  ■ 
the  country.  As  yet  the  story  of  the  stupendous  > 
work  that  has  been  carried  out  diu-ing  the  war  may- 
not  b'e  told,  but  when  the  veil  of  secrecy  is  lifted,  : 
it  will  be  realised  that  the  marv-els  of  the  teleferiche  ' 
on  the  fighting  front  have  been  at  least  equalled  by  ' 
the  manufacturing  developments  behind.  1 

It  must  be  admitted  that  in  the  past  the  Govern-  < 
ment  has  not  played  a  part  worthy  of  it.  Red-tape  "i 
regulations  and  narrow-minded  fiscality  have  ham-  ' 
pered  the  efforts  made  to  give  a  free  life  to  the  ' 
new  industry.  T\vo  instances  may  be  given  of  this  ■ 
step-motherly  treatment: — (i)  In  Norway  energy" 
is  sold  at  L20  per  h.p.  per  annum.  In  Italy  taxa-  "j 
tion  alone  takes  more  than  this.  (2)  There  were  a  -1 
short  time  ago  lying  in  the  Ministero  delle  Finanze  '. 
2,600  demands  for  water-power  concessions,  some  i 
of  which  had  been  on  file  for  more  than  20  years.  j| 
Even  by  the  provisions  of  the  Villa  Bill,  drafted  with  j 
a  view  to  simplifying  procedure,  every-  demand  goes  ' 
through  12  stages;  it  goes  to  the  Prefetto.  to  the  ] 
Genio  Civile,  to  the  Magistrato  Supremo  delle  Acque  ^ 
in  Rome,  then  back  to  the  Prefetto,  to  the  Deputa-  '^ 
zione  Provinciale,  then  back  to  the  Genio  Civile,  ^ 
wliich  at  last  orders  a  survey  of  the  local  conditions,  "J 
then  back  to  the  Magisti-ato  Supremo  in  Rome,  then  .^ 
to  the  ]\Iinistero  dei  Lavori  Pubblici,  tnen  back  to  ' 
the  Magistrato  Supremo,  then  to  the  ^Ministero  delle 
Finanze,  at  whose  recommendation  the  concession  ' 
may- be  granted  by  a  Decreto  Reale.  It  does  not 
take  much  knowledge  of  bureaucratic  procedure  to  j 
realise  what  considerable  possibilities  of  delay  there  v 
are  even  in  this  "  express  "  treatment  of  a  demand.  I 

In  spite  of  these  disadvantages,  the  progress  made  { 
in  the  development  of  hydro-electricity  has  been  ■ 
very-  great.  Before  giving  an  account  of  the  work 
accomplished  on  the  technical  side,  it  will  be  well 
to  refer  to  the  financial  framework  on  which  that 
development  was  based,  and  for  understanding  this 
it  is  necessary  to  take  into  account  the  operations 
of  the  Banca  Commerciale  Italiana,  on  which  all 
these  activities  are  hinged.  And  it  must  be  in  fair- 
ness admitted  that  a  great  part  of  that  success  is 
due  to  Germany.  Acting  through  Italian  industrial 
banks,    German  capitalists    and    German    industrial 
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firms  canalised  the  brilliant  genius  of  Italian  elec- 
tricians into  industrial  channels,  and  showed  them 
how  the  science  of  Galvani  and  Volta  might  best 
be  used  for  the  furtherance  of  national  well-being. 
It  is  especially  owing  to  this  influence  that  the 
development  of  electrical  energy  has  made  such 
great  strides  during  the  past  20  years.  Not  that 
German  capital  was  largely  employed.  On  the  con- 
trary, while  English.  French,  and  Belgian  capital 
invested  in  Italy  up  to  1913  amounted  to  about 
L440.000.000,  no  more  than  L44, 000,000  was  con- 
tributed bv  the  Central  Empires,  but  the  Italian 
public,  "relying  on  the  great  ability  with  which  the 
Banca  Commerciale  was  managed,  placed  very  large 
deposits  under  its  control,  besides  contributing  im- 
portant sums  to  the  increase  of  its  capital  by  taking 
up  new  shares  as  issued.  .  The  function  of  the  Bank 
was,  therefore,  to  provide  organisation  for  the 
development  of  the  electrical  industry  and  Italian 
capital  for  making  that  development  possible. 
Though  the  German  managers  and  experts  who 
took  part  in  this  development  never  lost  sight  of 
the  promotion  of  German  interests,  the  benefit  that 
they  conferred  on  Italy  cannot  be  called  in  question. 
In  aiH  article  published  by  Dr.  Uebelhor  in  the  JVcIt- 
zvirtsclwft  (January  i6th,  1916)  on  this  subject, 
after  a  review  of  the  work  done  by  the  B.C. I.,  he 
wrote:— "How  can  Italy  either  in  the  present  or 
the  future  develop  without  German  aid  ?  All  our 
information  points  to  the  fact  that  Italy  is  quite 
unable  to  provide  •  a  substitute  for  the  support  it 
has  lost.  Accordingly,  we  are  quite  certain  that 
this  support  will  be  called  in  again,  and  here  we 
may  find  an  answer  to  the  riddle  why  the  Italian 
Governnvent  has  not  as  yet  declared  war  on  Ger- 
ma,ny."  The  stupendous  work  which  Italian  elec- 
trical engineers  have  done  in  the  establishment  of 
munition  factories  during  the  past  two  years  pro- 
vides a  very  practical  rejoinder  to  the  Doctor's 
query. 

H-ow  Germany  benefited  by  this  arrangement 
may  be  seen,  in  part  at  least,  in  the  Custom  House 
returns  which  are^  quoted  farther  on.  And  some 
hints  may  there  be  found  as  to  how  English  finance 
and  English  manufacturers  may  meet  with  the 
heartiest  welcome  in  Italy,  and  help  to  further  our 
common  object:  the  development  of  Italian  indus- 
tries. Be  that  as  it  may,  the  development  of  elec- 
trical enterprise  in  Italy  during  the  20  years  that 
followed  the  bringing  in  of  electrical  energy  from 
Tivoli  to  Rome  in  1892  is  a  story  of  absorbing 
interest. 

A  great  impulse  was  given  to  this  growth  by  the 
success  of  the  Brown  experiment,  1891-1892,  which 
.  demonstrated  that,  by  the  use  of  the  polyphase  sys- 
tem, electrical  energy  could  be  successfully  distri- 
buted to  considerable  distances.  In  this  particular 
case  the  distance  was  about  100  miles,  and  the  pres- 
sure 30,000  volts.  Since  then  the  pressure  has  been 
increased  to  over  100.000  volts,  and  the  distance  to 
which  energy  cair  be  conveyed  is  only  limited  by 
economicail  considerations. 

(  To  Jip  roitiiiued.) 


PROCESSES     FOR     THE     MANUFACTURE 
OF     ALUMINIUM. 


Most  of  the  aluminium  works  at  present  in  commercial  opera- 
tion use  the  Hei'oult  proces.s,  very  little  modified  since  its 
introduction  in  1S76.  The  raw  materials  employed,  the  equip- 
rnept  used,  the  precautions  obsei'ved.  and  the  results  obtained 
Were  described  recently  by  H.  .Jean  Escard.*  Alumina 
(Al.O,)  in  a  bath  of  molten  crj-olite  is  subfected  to  electrolysis, 
and  yields  metallic  aluminium  and  free  oxycen  which  burns 
the  carbon  electrode  to  form  carbon-monoxide :  the  latter,  in 
turn,  yields  carbon-dioxide.  The  same  supply  of  electrical 
enprgy  wjiich  is.  used  to  effect  electrolysis  is  also  used  to  keep 

■■■•  Ticvuc  Generalc  d'Elcctricite,  October  13th,  1917.  pp.  577- 
685. 


molten  the  salts  concerned,  but  since  heavy  expenditure  of 
energy  is  necessary  for  the  double  purpose,  the  process  can 
only  De  worked  commercially  where  very  cheap  energy  is 
available.  Electrolysis  may  be  elTected  in  a  furnace  lined 
more  or  less  completely  with  cajbon  counected  to  the  negative 
pole  of  the  electricity  supply.  Adjustable  vertical  electrodes 
are  connected  to  the  positive  pole,  and  aluminium  liberated 
by  electrolysis  collects  at  the  bottom  of  the  furnace. 

It  is  necessary  to  maintain  close  supervision  over  the  com- 
position of  the  bath.  If  the  alumina  content  becomes  too  low, 
Huoric  gases  are  liberated  at  the  anode,  and  sodium  is  depo-. 
sited  at  the  cathode,  where  it  has  injurious  influence  on  the 
quality  of  aluminium.  Frequent  additions  of  alumina  and, 
when  required,  of  crj'olite  prevent  the  occurrence  of  secondary 
actions.  Experience,  shows  that  certain  fluxes  are  essentijJ 
to  success  Calcium  fluoride,  aluminium  fluoride,  sodium 
chloride,  and  other  salts  are  used  in  this  connection,  and  in 
the  nature  and  proportion  of  the  fluxes  lies  one  of  the  prin- 
cipal differences  between  the  methods  employed  by  various 
concerns  engaged  in  the  manufacture  of  aluminium. 

The  two  principal  phases  of  the  complete  manufacturing 
process  are  the  treatment  of  the  mineral  to  obtain  alumina 
(which  must  be  in  the  highest  attainable  state  of  purity),  and 
the  extraction  of  aluminium  from  the  prepared  raw  rnaterials. 
Bauxit*  is  the  mineral  universally  employed,  and  if  cheap 
energy  be  available  there,  it  is  obviously  desirable  to  locate 
the  manufacturing  works  as  near  as  possible  to  the  bauxite 
deposits. 

Treaiment  of  t/w  Mineral. — Bauxite  is  an  impure  hydrate 
of  alumina  containing  from  60  to  80  per  cent,  of  alumina,  2  to 
10  per  cent,  of  silica,  10  to  25  per  cent,  of  iron  sesquioxide,  10 
to  15  per  cent,  of  water,  and  1  to  2  per  cent,  of  titanic  acid. 
White  bauxites  contain  silica  as  the  predominant  irnpurity, 
and  are  difiicult  to  purify.  .  Red  bauxites  contain  a  high  per- 
centage of  iron  se-squioxide  (generally  16  to  17  per  cent.,  and 
sometimes  25  per  cent.),  and  are  the  form  of  mineral  generally 
employed.  The  alumina  content  should  not  be  lower  than  57 
per  cent.,  nor  the  silica  content  higher  than  3  per  cent.  Rich 
and  poor  minerals  ar^jnixed  to  yield  the  desired  average  com- 
position. 

The  purification  of  bauxite  to  yield  alumina  is  a  delicate  and 
important  operation  influenced  considerably  by  the  peculiar 
cliemical  properties  of  alumina,  which  is  an  oxide  combining 
with  acids  to  form  aluminium  salts,  or  with  strong  bases  to 
yield  aluminates.  Whether  hydra  ted  or  anhydrous,  ^lumina 
is  insoluble  in  water.  It  melts  at  the  temperature  of  the 
electric  furnace,  and  is  then  transformed  into  a  sort  of  arti- 
ficial corundum,  very  hard,  and  almost  unaffected  by  all  ordi- 
nary bases  and  acids. 

There  are  various  wet  and  dry  processes  for  the  treatrnent  of 
bauxite.  The  Deville  process,  in  which  the  mineral  is  first 
attacked  at  red-heat  by  sodium  carbonate,  is  seldoni  employed 
at  the  present  day.  In  the  Peniakoff  process,  which  is  used 
by  several  works,  sodium  aluminate  is  prepared  from  bauxite 
and  sodium  chloride  A  mixture  of  bauxite  and  sodium  sul- 
phate is  reduced  by  carbon,  or  by  iron  sulphate  by  heating  to 
1.200  deg.  C.  in  a  rotary  furnace.  The  sulphurous  anhydride 
which  is  liberated  is  mixed  with  air  and  steam,  and  directed 
on  to  sodium  chloride.  The  products  of  this  action  are  sodium 
sulphate,  which  is  used  with  more  bauxite;  and  hydrochloric 
acid,  which  is  sold.  The  furnace  product  is  washed  with 
water  to  extract  sodium  aluminate.  and  alumina  is  precipi- 
tated from  the  filtered  solution,  as  in  the  Deville  process. 

The  Bayer  wet  process  is  the  one  most  employed.  Bauxite 
is  broken  up,  heated  to  700  deg.  C  and  subjected  to  the 
action  of  soda  solution  (density  1.4  to  1.45)  in  a  steam-heated 
digester  with  agitation.  The  solution  of  sodium  aluminate  thus 
foi-med  is  diluted  to  1.25  density  and  filtered.  Under  the 
action  of  free  alumina,  and  in  the  presence  of  an  excess  of 
water,  the  aluminat*  is  hydrolysed.  and  alumma  is  precipi- 
tated. The  Verge  process  eliminates  the  prehminar>-  roastmg 
bv  using  high-pressure  steam  in  the  digester. 
"By  whatever  means  it  is  obtained,  alumina  must  be  calcmed 
(at  "about  900  deg.  C.)  in  order  to  make  it  quite  anhydrous. 
Considerable  expenditure  of  fuel  and  loss  of  alumina,  are  in- 
volved, so  that  the  final  yield  is  about  one  ton  of  alumina  from 
two  tons  of  bauxite.  The  use  of  clays  (containing  40  to  45 
per  cent,  of  alumina)  seems  to  offer  promising  possibibties  of 
reducing  the  cost  of  pr.^paring  pure  alumina.  Nitration  pro- 
cesses also  offer  great  possibihtics.  If  bauxite  be  heated  m  an 
electric  furnace  to  1,800-1.900  deg.  C.  in  the  pre^nce  of 
nitrogen,  one  obtains  aluminium  nitrate,  which  may  then  be 
digested  with  soda  solution  to  yield  ammonia  (from  which 
ammonium  sulphate  may  be  prepared  for  manurial  purposes) 
and  sodium  aluminate.  from  which  alumina  may  be  precipi- 
tated It  is  understood  that  several  works  are  about  to  use 
this  process,  if  they  have  not  already  commenced  doing  so. 
CriioUte  and  FIhxcs.— Cryolite  is  double  fluoride  of  alumi- 
nium and  sodium,  and  its  function  is  to  dissolve  alumina  for 
electrolysis.  The  onlv  known  natural  depo.^it  of  crvolite  of 
any  importance  is  at  Ivigtut  (Greenland).  Jlost  of  the  cryo- 
lite now  us<'d  in  aluminium  works  is  pieparcd  by  one  or  other 
of  several  svnthetic  processes,  all  of  which  are  ba.'^d  on  the  use 
of  a  fluoride.  The  Hulin  process,  used  in  France  by  the 
Societe  d'Electrochimie.  consists  in  neutralising  pure  hydrated 
alumina  bv  hvdrofluoric  acid.  This  yields  fluoaluminic  acid, 
which  IS  .-Saturated  bv  Midium  dioxide  to  yield  insoluble  cjyo- 
lite  and  pure  oxygenated  water,  which  is  a -valuable  by-pro- 
duct. ,  .  ,,  ,  /I 
Natural  or  artificial   cr.volit<-   m.li^   ;i1   ;.l>oi.t    1  i»Xi   .leg,  (.., 
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but  by  adding  up  to  5  per  cent,  of  alumina  the  melting  point 
decreases  to  a  mmimum  at  915  deg.  C.  Thereafter  the  melt- 
ing poiut  rises  again  to  1,015  deg.  C.  -nith  20  per  cent,  of 
alumma.  There  may  be  a  second  minimum  (9SU  deg.  C.)  with 
10  per  cent,  of  alumina.  In  practice,  one  should  keep  the 
melting  point  between  900  and  9-50  deg.  C,  corresponding  to 
from  4  to  6  per  cent,  of  alumina,  with  a  sharply  defmed 
minimum  for  a  mixture  with  5  per  cent,  alumina.  The  melt- 
mg  ix)int  may  be  lowered  yet  fmther  by  the  addition  of  fluxes. 
For  instance,  works  using  the  Hall  process  employ  a  mixture 
of  cryolite  30  per  cent.,  calcium  fluoride  -X  per  cent.,  and 
aluminium  fluoride  44  per  cent.,  thus  obtaining  a  bath  which 
melts  at  HK)  deg.  C,  and  dissolves  alumina  more  effectively 
than  cryolite  alone.  .Alkaline  chlorides  pemiit  the  melting 
point  to  be  lowered  to  700  deg.  C,  but  these  salts  evaporate 
rapidly,  and  thus  render  unstable  the  composition  of  the  bath. 
French  works  employing  the  Hall  process  generally  use  a 
lower  percentage  of  aluminium  fluoride  than  specified  above. 

Electrodes. — On  the  purity  of  the  electrodes,  to  an  even 
greater  extent  than  on  the  purity  of  the  alumina  and  cryolite, 
depends  the  quality  of  the  aluminium  obtained.  The  carbon 
used  must  be  as  pure  as  possible,  with  little  ash  and  a  mini- 
mum of  iron  and  silicon  The  raw  material  used  may  be  oil 
coke,  tar,  or  anthracite.  Oil  coke  is  generally  preferred.  This 
yields  only  i  to  2  per  cent,  of  ash,  but  often  contains  IJ  per 
.cent,  of  sulphur.  Volatile  constituents  amount  to  12  or  15 
per  cent.,  and  are  expelled  as  completely  as  pos.sible  by  pre- 
liminary heating  in  vertical  retorts.  Gas  coke  is  not  a  good 
raw  material  owing  to  its  high  silica  content. 

In  making  electrodes,  crushed  coke  is  mixed  with  hot -tar 
to  form  a  paste,  which  is  then  fonned  into  rods  by  a  powerful 
horizontal  press,  cut  into  lengths,  and  baked  at  red  heat.  An 
electrode  thus  made  may  contain  97.2  per  cent,  fixed  carbon, 
1.4  per  cent.  ash.  0.(55  per  cent,  volatile  matter,  0.4  per  cent, 
sulphur,  and  0.35  per  cent,  moisture. 

The  dimensions  of  electrodes  vary  considerably.  Sometimes 
their  section  is  square  (say  10  in.  X  10  in.),  sometimes  a  rect- 
angular section  is  preferred  (say  4  in.  x  3  in.)  in  order  to 
save,  weight.  There  is  serious  wastage  of  anodes  by  burning, 
and  in  order  to  reduce  this  loss,  which  amounts  sometimes 
to  li  or  2J  lb.  per  lb.  of  aluminium  produced,  some  works 
use  anodes  in  the  form  of  a  cube  or  of  a  truncated  pyramid, 
with  the  small  end  plunged  in  the  bath.  The  electrode  is  then 
almost  submerged,  and  consumption  is  greatly  reduced ;  if  the 
length  be  12  to  20  in.  and  the  side  dimension  of  the  section 
10  or  12  in.,  the  electrode  will  weigh  75  to  155  lb. 

Excellent  connection  is  needed  between  electrodes  and  sup- 
ply conductors  if  losse.s  are  to  be  avoided.  .A.t  the  same  time, 
met-alhc  pieces  used  to  make  these  connections  must  be  pro- 


PlG.    1. — ALUMISIITJI    FrRXACE 

WITH  Pise  Beii. 


Fig.  2. — Furnace  witu 
Sole  Electroim: 


tected  from  the  heat  of  the  bath.  An  axial  connection  is 
preferable  from  this  point  of  view,  and  it  may  be  made  either 
by  screwing  a  lug  into  a  threaded  hole  at  the  end  of  the 
electrode  (see  fig  1)  or  by  "  casting-in  "  the  tenninal  strip  or 
rod  with  molten  bronze.  Either  of  these  arrangements  per- 
mits the  carbon  to  be  used  almost  completely,  which  is  an 
important  consideration,  because  the  electrodes  cost  fl4  or 
£15  per  ton.  If  "  stumps"  of  any  considerable  size  are  ob- 
tained more  than  occasionally,  they  should  if  possible  be 
trimmed  up,  and  then  screwed  or  bolted  together  in  the  form 
of  a  new  electrode.  Stumps  which  cannot  be  used  economic- 
ally in  this  manner  may  be  broken,  ground,  and  used  in  the 
manufacture  of  new  electrodes. 

Furnaces. — There  are  several  types  of  furnace  used  in  the 
manufacture  of  aluminium.  One  type,  illustrated  in  fig.  1, 
has  a  bed  e  of  carbon  pise  resting  on  a  block  of  refractory 
masonry  s.  The  latter  may  be  extended  up  the  sides  of  the 
furnace,  next  to  the  sheet  steel  casing  p.  in  order  to  reduce 
the  amount  of  carbon  pise  required.  The  furnace  is  rect- 
angular in  form,  with  a  tapping  hole  in  one  long  side,  and  a 
number  of  iron  plates  /  buried  in  the  pise  to  connect  the 
latter  to  the  negative  main.  The  vertical  electrodes  may  be 
adjusted  separately  or  simultaneously,  either  mechanicaUy  or 
bv  hand.  A  strong  framework  is  needed  to  carry  the  heavy 
electrodes. 

The  principal  disadvantages  of  this  type  of  furnace  are  :  (1) 
That  since  the  nise  cannot  well  be  baked  except  i"  sifu.  there 
,11V.   vr.liirn,.;  . .f  t-ir  v;,rvAiir  ».vr^ive/^  fach   time  3  frefh  lining 


is  put  into  commission.  (2 1  The  pise  never  acquires  electrical' 
conductivity  comparable  with  that  of  electrodes  extruded 
imder  pressure  and  baked  at  high  temperature. 

For  these  reasons  many  works  employ  the  type  of  furnace  ' 
shown  in  fig.  2.    A  thick  iron  plate  m,  connected  to  the  nega- 
tive supply  main,  carries  eight  or  10  prismatic  electrodes  a  , 
(each  about  12  in.  diameter  or  side),   which  terminate  flush  ,; 
with  the    bottom  of  the  furnace  trough  made    by  ramming 
'carbon  pise  round  the  sole  electrodes  as  shown.     The  emis:-. 
sion  of  tar  vapour  is  much  reduced,  and  the  electrical  resist- 
ance of  the   furnace   liottoin   is  almost  negligible.     There  is 
generally  an  anode  b.  ol  slightly  smaUer  section,  corresponding 
V)  each  sole  electrode,   but  the  exact  arrangement  of  anodes 
depends  on  their  size.    If  the  anode  i^ction  is  small  (3  or  4  in. 
.side)  there  may  be  four  rows  with  8  or  9  electrodes  in  each, 
making  a  total  surface  of   2.75    to  3.1   sq.    ft.     With  larger 
carbons  (10  in.  side)  there  may  be  two  rows  of  five  electrodes 
corresponding  to  0.75  sq.  ft.  surface.  1 

{To  he  conclnded.)  A 
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METHODS     OF     DIRECTING     AND     CONCEN- 
TRATINQ     LIGHT. 


By    LIEUT.-COMDE.  H.\YDN   T.  HARRISON,   E.N.V.E.  \ 

{.ibstract  of  paper  read   before   the  Illumin.\ting 

E-N'GixEERiXG  Society.)  * 

During  some  researches  and   experiments  on   the  stutabiUty  , 

of  various  hght  sources  for  projection  purposes,  and  on   the  * 

efficiency  of  various  reflectors,  lenses,  prismatic  devices,  &c..  '■: 

intended  for  use  with  such  hght  sources,  I  have  encountered  J 

certain  details  which  may  interest  those  whose  business  it  is  ' 

to  devise  and   manufacture  means  for  utilising  light  energy  j 

to  the  best  advantage.  , 

Most  of  my  work  has  been  in  connection  with  regular  or  ^ 

specular  reflectors,    such  as  polished   metal  or  silvered  glass  i 

surfaces.     Such  reflectors  follow  very  definite  laws,  and  can  j 

be  designed  and  produced  on  very   accurate   lines.     It  was,  ■; 

therefore,   not    .<;urprising  that   the  light  .sources  with   which  ! 

they  were  intended  to  be  used  claimed  more  attention  than  i 

the  reflex-tors  themselves.  ■, 

Some  idea  of  the  luminous  value,  obtained  by  the  concen-  'j 

tration  of   light   can   be  gathered  from   the   following  table,  ^ 

which  has  been  calculated  by  dividing  the  solid  angle  of  the  ; 

beam  produced  into  the  soUd  angle  of  luminous  flux,  which  .. 
is  utflised.     Three  examples  of  the  latter  are  given,  namely, 

270  degrees,  ISO  degrees,  and  90  degrees,  being  the  equivalent  " 

of  deep,  medium,   and   shaflow  reflectors.     The  last  type   is  j, 

that  generally  used  in  conjunction  with  the  arc  for  search-  ^ 

light  purposes.  i 

Total  Angle  of 

Dispersion. 

Degrees. 

1  


Multiply! 

ng  Power  of  Beam. 

270  deg. 

180  deg.      90  deg. 

42,675 

25,000         7,325 

U,380 

6,600         1,950 

4,918 

2,940           862 

3,798 

1,640            462 

1,792 

l,m)           308 

448 

262              77 



65              19 



13                3.86 



7.2             2.1 

— 

3.4             1.0 

10  

20  

45  

60  

90  

It  is  quite  usual  with  shallow  parabolic  reflectors  for  the 
luminous  iKiwer  of  the  beam  to  reach  800  times  the  mean 
ix)wer  received  from  the  lamp,  showing  that  the  usual  dis- 
l^ersion  is  between  three  and  four  degrees.  With  the  more 
modern  lamps  the  luminous  power  is  increa.sed  1.000  to  2,000 
times  that  of  the  lamp,  owing  to  its  being  possible  to  focus 
the  small  hght  source  to  less  than  three  degrees. 

\Mth  metal  reflectors  of  the  270-degree  class,  a  multiplica- 
tion of  2.CK30  can  be  obtained  when  using  small  incandescent 
lamp  filaments,  but  such  a  small  dispersion  as  five  degrees 
is  rarely  required  for  other  than  signaUing  work. 

Dispersion  takes  place  due  to  the  area  of  the  light  source. 
and  as  dispersion  in  any  degree  must  naturally  increase  the 
diameter  in  proportion  to  the  distance,  it  follows  that  it.  in- 
creases the  area  illuminated  in  proportion  to  the  square  of 
the  distance.  ^ 

Fiom  this  the  two  v  ell-known  laws  are  derived  :  (1;  That 
beams  closely  approaching  parallel  can  stifl  be  considered  as 
following  the  square  law,  provided  the  iflumination  derived 
from  them  is  measured  at  sufficient  distance  to  eliminate  any 
error  due  to  the  area  of  the  secondary  source  or  niirror;  (2) 
that  the  luminous  flux  from  a  parabolic  mirror  focused  to 
small  dispersion  is  proportionate  to  the  square  of  its  area 
di^•^ded  bv  the  square  of  the  area,  of  the  source. 

In  an  important  work  by  Jean  Rev.  the  whole  of  the  re- 
sults produced  by  carbon  arc  searchlights  are  based  on  the 
relative  area  of  the  crater  and  the  mirror,  which  tends  to 
show  that  the  author  was  of  opinion  that  the  boiling  point 
of  carbon  repre.'^'nted  the  highest  intrin.sic  brilliancy  Kkely 
t<^,  h.^  iihfained. 
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It  has  been  my  duty  during  the  last  few  years  to  develop 
into  practical  form  a  lamp,  of  which  the  intrinsic  brilliancy 
per  unit  area  of  hght  bears  the  relation  of  •250,U(J0  to  300,000 
per  sq.  m.  compared  with  80,00U  to  90,000  c.P.  with  the 
ordinary  arc.  Thus  it  would  Le  unwise  to  consider  the  limit 
of  intrinsic  brilliancy  as  having  been  reached,  as  it  is  obvious 
that  futnre  high-efticiency  lamps  will  not  depend  so  much  on 
increase  of  temperature  of  the  light  source  as  upon  modifica- 
tions in  the  light  wave  characteristic. 

Apropos  of  this,  it  is  interesting  to  note  that  the  progress 
of  gas  illumination  is  largely  due  to  the  composition  of  the 
as  mantles,   which,  owing   to  the  proportioning  of  the  con- 
stituents, have  been  improved  nearly  .50  per  cent. 
It   is   probable   that    mcrea.'-ed   etticiency  in    electric  lamps 
ill  result  through  increased  intrinsic  briUiancy ;  and,  as  the 
intrinsic  brilhancy  of  electric  lamps  is  already  greater  than 
can  be  permitted  as  naked  light  sources,  globes  or  reflectors 
will  be  necessary  in  the  future,  and  unless  much  of  the  effici- 
ency gained  is  to  be  lost  in  such  globes  or  reflectors,  it  will 
be  necessary  to   study  carefully    the  laws  of   reflection   and 
dispersion. 

One  serious  disadvantage  of  reflectors  of  the  specular  type 
when  used  in  conjunction  with  filament  lamps  is  that  they 
project  a  very  clear  image  of  the  filament,  from  which  it 
follows  that  the  degree  of  illumination  produced  by  the  beam 
vaxies  considerably  over  various  parts  of  the  illuminated  area. 
This  fault  is  corrected  to  a  certain  extent  by  using  a  deep 
parabolic  reflector  which,  owing  to  the  greater  solid  angle 
subtended  to  the  luminous  .source,  not  only  has  a  higher 
efficiency,  but  also,  on  account  of  the  greater  •  number  of 
angles  from  w-hich  the  luminous  flux  is  projected,  super- 
imposes in  the  illominated  area  more  varied  views  or  repro- 
ductions of  the  source,  thus  tending  to  make  the  resultant 
illumination  more  even. 

It  is  surprising  th.it  this  tyi)e  of  reflector  has  not  been 
more  used  for  flood  lighting,  but  probably  the  reason  is  that, 
with  gas-filled  lamps  connected  to  the  usual  supply  mains, 
the  size  of  the  bulbs  would  result  in  the  reflectors  having  to 
be  of  deep  focus,  and  therefore  of  considerable  area.  Never- 
theless, it  would  apiwar  that  etiiciency  has  been  sacrificed  to 
a  serious  extent,  and  this  is  \\itnes.sed  by  the  figures  pub- 
lished by  L.  C.  Porter.  Illuminating  Engineering  Society, 
U.S.A.,  June,  1917,  wnich  showed  that  with  a  6-volt,  100-watt 
lamp  more  than  double  the  beam  power  is  produced  than 
with  a  3'2-volt  lamp  of  the  same  candle-ixjwer  when  used  in 
a  IG-in.  reflector  of  3-in.  focus. 

Therefore,  unless  low-voltag?.  lamps  with  concentrated  fila- 
ments can  be  used,  it  would  apjsear  that  flood  lighting  must 
continue  to  rely  upon  reflectors  which  receive  less  than  half 
the  total  luminous  flux. 

In  the  case  of  headlights,  there  shoukl  be  no  difficulty  in 
obtaining  low  voltage  for  use  with  special  concentrated 
sources.  I  have  obtained  16-volt  gas-filled  lamps,  averaging 
100  C.P.,  which,  with  an  8-in.  diameter  deep  reflector,  gave 
as  iijuch  as  140.000  c.p.  as  mea.sured  by  the  illumination  de- 
rived from  the  beam,  and  a  mean  of  76,000  c.p.  over  six 
degrees  dispersion. 

As  regards  the  use  of  lenses  or  prismatic  combinations  in 
pla<-e  of,  or  in  conjunction  with,  reflectors,  a  long  series  of 
tests  on  those  at  present  available  has  .satisfied  me  that  for 
projection  work  short-focus  lenses  and  prisms  have  two  dis- 
advantages :  (n)  light  absorption,  due  to  thickness  of  glass; 
(h]  co.st,  when  a  lens  is  combined  with  annular  prisms,  as 
in  the  Fresnel  combination. 

To  make  these  successful  the  lenses  and  prisms  must  be 
small  in  order  to  reduce  their  thickness.  Prismatic  globes 
and  shades  appear  to  have  a  consideralile  future  before  them, 
provided  the  prisms  are  certainly  not  larger  than  tho.se  com- 
monly found  in   Holophane  glassware. 

The  "Pointohte"  lamp,  as  manufactured  bv  Edison  and 
Swan,  with  a  i^erfect  .spherical  light  source  of  small  area. 
has  proved  of  great  value  to  me  when  testing  reflectors  of  all 
descriptions.  All  irreaularity  in  the  illunpiiating  power  of 
the  re.sultant  beam  disappeais,  with  the  exception  that  the 
luminous  flux  in  the  centre  i.«;  reduced,  due  to  the  two  thick- 
nesses of  gla.ss  through  which  the  beam  has  to  pass.  If  it 
were,  not  for  the  fact  that  this  is  an  arc  lamp,  and  therefore 
only  capable  of  absorbing  .jll  to  00  volts,  whereas  the  .supplv 
pressure  available  is  generallv  nearer  200  volts,  this  iami) 
would  certainly  be  the  most- efficient  small-light  unit  for  us*^ 
with  concentrating  reflectors  or  similar    levices. 

With  irregularly  .shajx-d  light  sources  the  use  of  tianslucetit 
globes  or  screens  having  internal  reflecting  surfaces  is  not  so 
satisfactory  as  with  small  .sources.  It  is.  therefore,  probable 
tnat  gas-tilled  mcandes<ent  lamps,  with  their  highlv  concen- 
trated filaments,  will  make  po.ssible  the  use  of  manv  direc- 
tive and  diffusing  devices  which  have  proved  verv  unsuitable 
wben  used  in  conjunction  with  vacuum  lamps,  owing  to  the 
^rge  area  over  which  the  light  .source  of  the  latter  Ls  spread 
J^or  example,  a  specular  reflector  shaped  on  parabolic  lines  can 
v"??  to  concentrate  two-thirds  of  the  luminous  flux  from 
a  hait-watt  lamp  mi  to  a  12-  or  14-in.  disk  of  ground  or  other 
suitable  gla.ss  This  .surface  becomes  diffu.sive,  and  is  there- 
fore .suitable  for  illumrcatinc  most  interiors  from  the  ceiling 
*  intrin.sic  brilliancy  of  the  surface  can  be  regulated  bv  p 
smtable  choice  of  arpn.  Therefore,  without  an  undue  loss  of 
efliaency,  the  verv  brilliart  gas-filled  lamps  of  to-dav  can  bv 
tnis  simple  cont-ivance.  be  .'onverted  into  a  ple.isinf 
etticient  illuminating  device  for  interior  lightinc 


The  use  of  diffusive  reflectors  to  attain  the  same  object, 
unless  of  the  indirect  class,  postulates  that  the  light  source 
is  visible  in  certain  positions.  In  order  to  overcome  this,  it 
is  usual  to  make  the  reflector  as-  deep  as  possible,  thus  re- 
ducing the  angle  over  w  hich  the  original  Ught  source  is  visible. 
By  such  means  it  is  possible  to  increase  the  light  flux  at 
angles  30  to  45  degrees  below  the  horizontal  to  double,  or 
even  two  and  a  half  times,  the  mean  spherical  candle-power 
of  the  source.  Such  reflectors  have  been  very  generally 
adopted,  and  give  excellent  results  when  judiciously   spaced. 

The  use  of  ceilings  as  .secondary  light  sources,  as  in  the  case 
of  indirect  lighting,  will  probably  be  largely  developed  after 
the  war,  as  the  great  disadvantage  of  thid  system,  namely, 
lack  of  efficiency,  is  largely  wipeil  out  by  the  great  increase 
in  the  efficiency  of  the  original  light  sources. 

A  disadvantage  of  indirect  lighting  as  carried  out  in  many 
instances  is  excessive  diffusion  of  the  light,  thus  producing  a, 
flat  appearance,  due  to  lack  of  contrast  caused  by  the  absence 
of  shadows. 

This  disadvantage  can  be  overcome  by  concentrating  the 
light  source  on  to  a  smaller  area  of  the  ceiling,  which  small 
area  can  be  specially  prepared,  or  covered  with  a  suitable 
device,  to  increase  its  reflecting  efficiency  and  permit  of  its 
being  cleaned^  when  necessary  in  order  to  maintain  such 
efficiency. 

In  the  indirect  lighting  fittings  supphed  by  the  Genera! 
Electric  Cki.  of  America,  w'hich  have  be^n  designed  on  very 
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sound  lines,  the  lower  hemispherical  rays  are  concentrated 
by  means  of  silvered  reflectors,  thus  reducing  the  area  of  the 
.secondary  source. 

I  would  suggest  the  use  of  an  inverted  reflector  which 
would  receive  the  luminous  flux  from,  say,  270  degrees  solid 
angle,  and  concentrate  it  into  a  beam  having,  say,  o  degrees 
divergence.  This,  directed  on  to  a  suitable  diffusive  reflei^t- 
ing  surface  on  the  ceiling,  would  produce  a  secondai'y  Ught 
source  similar  to  the  crater  of  the  arc,  but  of  greater  area  and 
lower  intrinsic  brilliancy. 

The  resultant  Ught  flux  is  indicated  by  fig.  1,  where  it  is 
shown  in  a  room,  say,  10  ft.  high  and  20  by  20  ft.  in  area. 

I  think  it  will  be  agreed  that  the  distribution  of  Ught 
would  prove  verj-  satisfactory  The  efficiency,  aUowing  for 
1.5  per  cent,  loss  in  the  cUrective  reflector,  and  20  per  cent, 
in  the  diffusive  reflector,   would  approach   70  per  cent. 

The  increase  in  efficiency  of  artificial  light  sources  also  tends 
towards  the  increase  in  power  Thus,  it  is  not  unlikely  that 
some  of  what  have  hitherto  been  the  favourite  methods  of 
interior  illumination  (such  as  the  use  of  large  numbers  of 
small  units  placed  adjacent  to  the  objects  they  are  required 
to  illuminate)  will  have  to  disappear,  and  modem  schemes  on 
quite  different  lines  will  take  theii-  place. 


and 


THE     DALMARNOCK     POWER     STATION. 


Mr.  \\'.  W.  L.4CKIE,  chief  electrical  engineer  to  Glasgow^  Town 
Council.  addre.ssed  the  City  Business  Men's  Club  in  Glasgow 
recently,  on  the  new  Dalmamock  power  station,  which  is 
now  in  course  of  con.struction.  The  first  half  of  the  plant 
will  comprise  five  turbines  of  123,000  H.P.,  and  the  second 
half  four  turbines  of  200,000  h.p.  -\llowing  one  spare  of  each 
ri/.e,  the  station  would  meet  a  continuous  demand  if  iieccs- 
siry  of  2.50,000  H.P.  The  capital  cost  per  horse-power  for 
land,  buildings,  and  plant,  excluding  mains,  in  the  existing 
works,  he  .said,  was  £12.  and  he  diil  not  anticipate  any 
reduction  in  this  capital  cost  on  the  first  installation  in  the 
Dalmarn<xk  works.  The  existing  stations  at  Port  Dundas 
and  St.  .Andrew's  Cross  were  overcrowded ;  the  canal  water 
at  the  former  was  now  so  much  used  for  condensing  pur- 
poses that  its  temperature  had  l>een  raised  to  such  an  ext^>^t 
that  machinery  in  the  generating  station  could  not  be  run 
in  an  efficient  manner,  and  the  extra  coiil  which  bad  to  lie. 
used  meant  an  annual  addition  of  f 30.000  to  the  coal  bill. 
-At  St.  .Andrew's  Cro.ss  the  cooling  towers  were  taxed  beyond 
their  capacity.  On  account  of  the  ample  water  supply  avail- 
able from  the  Clyde,  he  estimated  that  a.  saving  of  at  least 
.^4.5,000  per  annum  would  be  made  on  the  output  at  present 
given  from  the  existing  works.  This  would  more  than  pay 
the  intervst  on  the  capital  now  being  exjiended  on  the  Dal- 
mamock  works. 

The  first  half  of  the  station  would  consist  of  two  boiler- 
houses  placed  at  right-angles  to  the  engine-room.  «ich  con- 
taitjing  eight  boilers,  and  the  area  of  ground  occupied  by  the 
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houses  would  be  about  three  acres.  The  turbine-room  would 
ultimately  be  460  It.  long,  but  the  first  section  would  be  only 
250  ft.  by  75  ft.  broad,  or  about  two  acres.  A  separate  build- 
ing would  contain  transformers  and  switchgear.  The  boilers 
would  be  of  the  Babcock  &  Wilcox  water-tube  marine  type, 
and  -st^am  would  be  generated  at  275  Jb.  per  sq.  in.  pressure. 
The  turbine-roorn  would  consist  of  t^'^■o  floors.  On  the  base- 
ment there  would  be  the  condensers,  cuculating  and  air 
pumps,  and  other  auxihary  machinery,  and  the  main  tur- 
bines and  alternators  would  be  on  the  upper  floor.  The  best 
steam  consumption  yet  obtained  from  a  G,UOO-h.p.  turbine  was 
in  the  region  of  10  lb.  per  H.p.-hour;  the  25.000-h.p.  sets 
were  guaranteed,  under  a  jieualty  of  ±'2.(X)U  per  one-tenth  of 
a  pound  that  they  were  in  excess  of  7^  lb.  per  H.p.-hour. 
This  meant  a  savmg  ot  at  least  25  per  cent,  in  steam  con- 
sumption, and,  therefore,  in  the  coal  bill.  From  the  labour 
jKiint  of  view,  one  man  couJd  as  easily  look  after  a  25,000-h.p. 
turbine  as  a  6,000-H.P.  set. 

Electrical  energy  generated  at  6,500  volts  would  be 
transformed  up  to  20,000  volts,  effecting  a  great  economy  in 
copper.  The  20,000-volt  switchgear  would  be  the  first  of  its 
kind,  and  the  first  installation  would  cost  £70.000.  The 
spaxe  ground  at  the  site  could  be  used  for  treating  coal  prior 
to  burning  it  in  the  boilers,  and  also  for  electrochemical  or 
electrometallurgical  processes.  The  revenue  of  the  depart- 
ment at  present  was  £600,000  per  annum,  and  when  the  first 
half  of  the  Dalmamock  power  station  T\as  fully  in  commis- 
sion the  electricity  department  would  be  the  third  Town 
Council  department  with  a  revenue  of  £1,000,000  per  annum. 

Mr.  Lackie  proceeded  to  discuss  the  report  of  the  Sub- 
Committee  of  the  Reconstruction  Committee  on  Coal  Con- 
servation, the  main  conclusion  of  which  was  that  the  maxi- 
mum economy  of  the  nation's  fuel  wealth  was  to  be  best 
attained  by  a  universal  cheap  supply  of  electricity  through- 
out the  country.  The  scheme  outlined  -nas  on  the  right  lines, 
but  there  would  be  sharply-defined  dill'erences  ot  opinion 
with  regard  to  the  recommendations  of  the  report,  which 
dealt  with  the  question  of  the  ownership  and  control  of  the 
proposed  large  power  stations.  The  report  was  quite  evidently 
in  favour  of  these  large  stations  being  under  the  control  of 
private  enterprise,  while  many  felt  that  State  or  municipal 
ownership  was  the  better  policy.  It  was  assumed  that  elec- 
trical supply  could  only  be  opei'ated  as  a  monopoly  for  two 
reasons — amongst  others:  electrical  distribution  necessitated 
access  to  streets  and  highways  which  were  pubhc  property, 
and  the  supply  of  electrical  energy-  was  now  a  public  service 
inseparable  alike  from  industrial  development  and  the  ameni- 
ties of  life.  The  report  not  only  suggested  private  ownership, 
but  also  hinted- quite  broadly  at  the  need  tor  State  subsidy. 
His  opinion  was  that  municipal  ownership  was  the  correct 
policy.  It  was  conceded  by  the  i>eople  who  lived  outside 
the  sphere  of  vested  interests  that  gas,  water,  tramways,  and 
<4ectricity  should  bo  owned  and  operated  by  the  local  authori- 
ties whei-ever  the  local  authorities  were  alile  and  willing  to 
do  it.  So  far  he  had  seen  no  argument  in  support  of  a  depar- 
ture from  this  policy  in  favour  of  the  old  policy  of  private 
companies  managing  public  services.  One  thing  was  cer- 
tain— the  electrical  industry  had  grown,  while  the  Board  ot 
Trade  had  not.  Both  company  and  municipal  advocates 
were  agreed  that  the  Board  of  Trade  should  have  a  strong 
electrical  department  pi-operly  equipped,  and  .should  look 
much  more  closely  into  electrical  schemes  and  proposals  be- 
fore sanction  was  given  for  borrowing  powers.  If  a  cheap 
supply  of  electrical  energy  was  available  throughout  the 
counti-y.  it  was  hoped  that  the  burning  of  raw  coal  by  pri- 
vate .'ndividuals  and  firms  would  cease  almost  entirely,  and 
Glasgow  might  then  realise  one  of  the  greateist  desires  of  the 
Town  Council — a   smokeless  city. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
tlie  following  week.  Correspondents  sfiovld  forward  their  comnnini- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Openings  for  Trade  in  Palestine. 

Very  many  thanks  for  the  Electric-4L  Eeview.  which  has 
arrived  i-egularly  to  date,  sometimes  much  delayed  as  a  result 
of  more  pressing  business  on  hand,  but  always  a  welcome 
part  of  the  mail. 

I  am  now  somewhere  in  Palestine,  and  often  dream  of  the 
chances  awaiting  (he  electrical  engineer  who  gets  here  first 
later  on  w-ith  resources.  There  are  hundreds  of  pumping 
plants  crying  out  for  electric  drive,  and  the  abolition  of 
messy  internal-combustion.  Gadgets  run — until  stopped  by 
aniovement  of  Mr.  Atkins — on  a  wonderful  mixture  of  ci-ude 
oil  and  ci-uder  gas,  judging  by  the  storage  producers  one  runs 
across.  All  these  contraptions  l>ear  a  name-plate,  which  is 
anything  but  British,  with  a  cai-d  of  regulations  governing 
the  movements  of  the  aforesaid  printed  in  several  languages, 
where,  again,   the  British  is  conspicuous  by  its  absence. 

The  general  idea  conveyed  is  that  the  agent  who  dumped 
the  poods  had  the  casting-vote  in  the  lay-out  of  plant,  and 
sowed  his  goods  w-ith  a  lavish  hand.  The  idea  of  a  central 
supply  appears  to  be  non  est,  possibly  for  obvious  reasons. 


Maybe  later  on — but,  there,  the  idea  is  being  hammered 
in,  and  your  journal  is  doing  its  share  right  merrily. 

I  trust  these  few  remarks  will  escape  the  blue  pencil, 
although  sufficient  has  been  said  to  prove  the  world-wide 
ramifications  of  one  nation's  trade  in  pre-war  days.  But 
seeing  is  believing,  and  a  httle  reflection  conveys  some  idea 
of  the  industrial  "strafe"  that  is  going,  to  follow.  Onoe 
more,  let  me  convey  my  best  thanks,  and  those  of  the  many 
interested  readers  in  our  squadron,  for  your  kind  interest. 

A.    P.    Holloway. 

E.E.F.,  Palestine. 


The  12^  per  cent.  Award  and  Clerical  Staffs. 

I  have  read  with  intere.st  the  correspondence  in  your 
columns  with  reference  to  this  matter,  and  I  shall  be  glad 
if  you  will  allow  me  to  point  out  to  your  corresi»ndents  what 
the  actual  position  is  as  far  as  clerks  are  concerned  in  rela- 
tion to  this  award,  and  to  other  awards  of  the  Committee  ou 
Production. 

These  awards  are  issued  in  respect  of  applications  made, 
and  apply  only  to  the  classes  of  workers  represented  by  the 
trade  unions  making  the  application.  Clerks  can  obtain  the 
12^  per  cent,  if  they  make  application  through  the  National 
Union  of  Clerks,  and  already  a  considerable  number  of  our 
members  are  enjoying  this  advantage.  As  long  as  clerks  in 
the  electrical  trades  remain  unorganised  they  w-ill  be  outside 
these  awards. 

Fred  Hughes, 
Assistant   Gencnd  Secretary. 

National   Union   of  Clerhs. 

13,  Brunswick    Square,    London,  'V\'.C.  1, 
February  2Wi,  1918. 


The  Organisation  of  Electric  Supply  Staffs. 

I  was  interested  to  read  "G's"  letter  in  your  last  issue 
regarding  the  above,  and  would  like  to  add  my  views  on  the 
subject. 

As  "  G  "  points  out,  the  expected  developments  in  national 
electric  supply  may  give  rise  to  many  questions  which  will 
involve  the  mterests  of  both  engineering  and  commercial 
staffs  of  electricity  supply  undertakings,  and  I  think  no  time 
should  be  lost  by  the  commercial  staffs  in  organising  for  the 
protection  of  their  interests.  At  the  present  time  there  is 
no  organisation  which  the  commercial  staffs  of  electricity 
undertakings  could  join  w-hich  would  be  of  any  assistance  to 
them  should  occ;ision  arise  when  the  expected  developments 
in  national  electric  supply  take  place. 

I  would  suggest  that  the  reconsti-ucted  "  Association  of  Elec-- 
trical  Power  Engineers  "  might  consider  the  question  of  form- 
ing a  commercial  section  of  their  Association,  comprising 
commercial  assistants,  chief  clerks  and  others  with  technical 
knowledge  employed  in  electricity  supply  undertakings.  This 
nould  be  far  better  than  the  formation  cif  a  new  organisation 
for  the  commercial  staffs  themselves,  and  would  enable  both 
engineei-ing  and  commercial  staff's  to  combine  in  one  for 
mutual  protection  of  their  inte'rests. 

Organise. 


News  from  Ruhleben. 

In  a  letter  from  Euhleben,  dated  December  4th,  lyio,  which 
you  were  good  enough  to  publish  in  your  issue  of  December 
l7th,  an  account  was  given  of  the  activities  of  engineejs  here, 
and  of  the  inception  of  the  "Technical  Cii-cle."  The  interest 
which,  we  venture  to  think,  our  colleagues  at  home  would 
feel  in  any  work  such  as  om-s,  accomplished  under  abnormal 
and  trying  conditions,  prompts  us  to  offer  them,  through  the 
medium  of  your  hospitable  columns,  a  further  brief  account 
of  our  activities  during  the  past  two-and-a-half  years. 

Intellectual  activity  in  this  camp  has  long  since  been 
strictly  organised.  It  finds  expression  mainly  through  two 
channels,  namely,  the  Euhleben  Camp  School,  whose  chief 
object  is  systematic  class  teaching,  and  the  Arts  and  Science 
Union,  including  its  afflhated  "  Circles."  whose  object  ia 
largely  education  in  the  form  of  lectures.  Practically  all 
technical  work  ot  the  latter  form  falls  within 'the  scope  of 
four  cu-cles.  which  are.  in  the  order  of  their  formation  :  — 

1.  The  Marine  Engineers'  Association  (now  a  local  branch 
of  the  M.E.A.  at  home).  ' 

2.  The  Technical  Cijcle. 

3.  The  Science  Circle  (the  medium  of  the  pure  scientists 
and  chemists  in  the  camp). 

4.  The  Woollen  and  Worsted  Cii-cle  (devoting  itself  to 
problems  of  the  textile  trades). 

The  Technical  Circle,  which  now  numbers  just  100  mem- 
bers, is  fairly  representative  of  the  mechanical  and  electrical 
engineers  in  the  camp.  Our  object  is  the  exchange  and 
mutual  furtherance  of  technical  knowledge.  This  is  being 
achieved  by  holding  for  the  most  part  weekly  meetings,  at 
which  papers  are  read  and  discussed,  and.  further,  by  placing 
at  the  disposal  of  members  such  technical  books  and  periodi- 
cals as  are  obtainable.  Since  the  formation  of  the  circle  in 
July.  1915,  76  ordinary  meetings  have  taken  place,  with  an 
average  attendance  of  32  members.  A  complete  list  of  all 
the  papers  read  would  encroach  too  rnucb  upon  your  space, 
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but  it  mav  be  mentioned  that  among  the.  subjects  that  have 
been  treated  are :— St«am  and  water  turbines,  condensers, 
the  Una-flow  engine,  various  types  of  Diesel  engines,  electric 
generators,  rotaries,  and  motors,  switchgears,  rheostats,  and 
storage  batteries,  the  applications  of  electricity  in  gold  mines, 
in  cane-sugar  factories,  in  r(.illing  mills,  electric  traction,  elec- 
tric welding,  electric  winders,  electric  furuaces,  submarine 
cable  laying,  mining  operations,  mineral  ores,  air  movers,  the 
uses  of'oxvgen,  coal-gas,  and  liquid  fuels.  Sulijeets  such  as 
"  Ti-ack -laying  in  Canada,"  and  "Irrigation  in  the  Soudan' 
tui'ther  indicate  the  variety  of  the  topics  discussed.  Debates, 
a..  ■■  short-paper "  competition,  and  "questions"  evenings 
have  occasionally  varied  the  progi-amme. 

Quite  a  feature  of  this  cami>— and  we  believe  of  other 
prisoner  camps,  too— is  the  study  of  languages.  Engineers 
here  have  shown  considerable  enterprise  in  this  respect. 
Several  technical  lectures  read  in  French  have  been  keenly 
appreciated,  and  the  arrangement -of  lectures  in  the  Spanish 
and  Russian  languages  is  under  consideration.  German  tech- 
nical periodicals  are  also  being  read  by  a  number  of  members. 
The  vai-ious  resorts  we  have  sought  out  for  our  meetings 
•would  appear  sufficiently  bizarre  to  a  member  of  a  home 
Institution.  Our  first  paper  w'as  read  in  a  dark  corner  of  a 
dilapidated  hay-loft,  and,  as  the  illusti-ative  diagi-ams  were 
only  imperfectly  illuminated  by  pocket  lamps,  the  event  was 
hardly  deemed  auspicious.  An  adjournment  was  made  to  a 
sheltered  corner  of  one  of  the  race-course  grand  stands. 
There,  grouped  on  the  concrete  steps,  in  a  manner  reminis- 
cent of  the  Atheniai/  schools  of  philosophy,  we  hstened  to 
several  lectures  during  the  autumn  of  191-5.  Winter  drove 
us  to  seek  a  home  in  an  inhospitable  hall,  used  in  the  day- 
time for  kinematogi-aphic  performances;  there  we  met  for 
nearly  18  months.  At  length  we  were  able  to  share  in  the 
modest  equipment  of  one  part  of  the  school  premises  as  a 
lectui'e  room,  and  we  are  now,  judging  by  Euhleben  stan- 
dards, reasonably  accommodated. 

The  preparation  of  technical  papers  is  naturally  getting  in- 
creasingly difficult.  We  have  reached  a  stage  where  we  have 
almost  exhausted  the  subjects  on  which  our  members  may 
lay  claim  to  speak  with  confidence,  if  not  with  authority. 
Under  the  circumstances,  the  Committee  of  the  Circle  is  fol- 
lowing the  policy  of  scrutinising  carefully  .every  recent  tech- 
nical journal  available,  selecting  therefrom  questions  and 
problems  which  are  coming  to  the  fore  owing  to  the  present 
situation  (such  as.  for  example,  our  fuel  supply,  means  of 
developing  our  foreign  markets,  &c.),  and  requesting  a  mem- 
ber to  re.ad  an  abstract  of  a  paper  from  a  periodical,  or  to 
open  a  discussion  on  some  such  que.=ition.  This  policy  we 
have  found  extremely  instructive  and  fruitful.  For  this 
reason  we  wish  particularly  to  thank  those  editors  and  pub- 
lishers who  have  been  kind  enough  to  send  us  copies  of  tech- 
nical journals  through  the  Board  of  Education.  These  jour- 
nals are  circulated  amongst  the  members  on  the  system  of 
the  private  magazine  clubs  at  home,  and  are  '."ery  greatly 
appreciated.  Finally,  we  wish  to  thank  those  generous  col- 
leagues who  have  sent  us  technical  books. 

We  shall  soon  be  entering  upon  the  fourth  year  of  our 
existence  as  a  Circle,  and  can  look  back  with  some  gratifica- 
tion on  the  work  that  has  been  accomplished.  It  has  not 
been  our  lot  during  this  time  to  contribute  directly  to  the 
advancement  of  engineering  knowledge;  but  the  will  to  cany 
on  our  w"ork  and  the  desire  of  members  to  contribute  to  our 
proceedings  is  an  incentive  to  intellectual  activity,  and  has 
helped  in  a  measure  to  ward  off  the  appalling  state  of  mental 
apathy  which  so  easily  results  from  prolonged  internment. 
We  admire  more  than  words  can  tell  the  magnificent  work 
.  done  by  our  colleagues  at  home  during  the  last  three  years. 
Our  inability  to  a.ssist  in  this  work  is  felt  by  us  all  to  be  our 
greatest  misfortune;  it  is  a  feeling  which  has  increa.sed  our. 
longing  to  enter  once  more  upon  a  resix)nsible  occupation. 
We  are  '^aniestly  hoping  that  the  day  when .  we  can  thus 
return  to  our  legitimate  work  is  not  too  remote. 

We  would  like  to  take  this  opportunity  of  extending  greet- 
ings to  our  colleagues  at  home,  and  of  wishing  them  all  .suc- 
cess in  the  coming  year. 

William  Eric  Swale, 
Hon.  Secretary  to  the   Committee 
of  the   Technical  Circle,   Ruhleben. 
Ruhleben  Camp,   December  21sf,  1917. 

[We  are  pleased  indeed  to  hear  from  our  fellow-counti-y- 
nien  who  are  so  manfully  enduring  their  long  and  weary 
confinement,  and  to  know  that  their  i^iU^llectual  pursuits 
lire  so  admirably  organised  and  energetically  maintained,  in 
spite  of  the  difficulties  under  which  they  labour.  Their  re- 
cord is  magnificent,  and  they  have  demonstrated  afresh  the 
indomitable  spirit  of  the  true  Briton,  who  I'ises  sui">erior  to 
all  obstacles,  and  will  endure  to  the  end.  We  look  forward 
to  welcoming  them  home  to  assist  us  in  the  great  work  of 
reconstruction. — Eds.  Elec.  Rev.] 


for  the  finance  of  the  Municipality  with  which  I  am  con- 
cerned, his  views  on  Mr.  Stubbingss  article,  which  was  given 
to  him  for  opinion.  ^  , ,   ,  ■    ji         .u^:  i 

I  should  be  greatly  obliged  if  you  would  kmdly  pubhsh 
this  letter,  together  with  the  enclosure,  ■mth  the  hope  ot 
eliciting  further   criticisms  on  „J;he   .subject. 

An  EngineerinXharge. 

India. 

(EXCLOSUKE.) 

The  procedure  in  India  is  quite  different  to  what  it  is  in 
England  and  the  .supen'isioa  by  a  company  is  far  more  ngid 
than  that  exercised  by  a  local  body.  It  is  obligatory  on  the 
part  of  the  directors  to  scrutinise  expenditure  closely^  be- 
cause thev  are  responsible  U)  the  .shareholders  that  the  niaxi- 
mmu  profit  is  made  from  the  undertaking.  It  .would  be  a 
retrograde  step  to  have  a  self-contained  electncity  depart- 
ment (1)  because  of  the  cost,  and  {2)  the  absen^  of  the 
detailed  audit  which  the  books  of  commercial  farms  go 
through  by  a  firm  of  chartered  accountants.  The  govern- 
ment auditoVs  do  a  test  audit  only. 


WAR  ITEMS. 


Office  Organisation  in  Municipal  Electricity  Undertaliings. 

With  reference  to  the  article,  entitled  "  Office  Organisation 
in  Municipal  Electricity  Undertakings,"  by  Mr.  G.  W.  Stub- 
bings,  which  appeared  in  your  issue  of  November  16th  last, 
and  which  probably  represents  the  views  of  all  ehgineers, 
like  myself,  who  are  in  charge  of  municipal  electrical  under- 
takings, I  enclose,  with  the  consent  of  the  oificer  responsible 


New  York  Electric  Signs.— New  \  ork's  "  great  white 
wav  "  along  Broadway,  which  has  been  dim  tor  several 
weeks,  was  to  resume  its  brilliancy  on  :March  1st,  accordmg 
to  the  Times,  the  Fuel  Administrator  havmg  now  permitted 
the  use  of  electric  signs. 

Trading  with  the  Enemy.— The  "  London  Gazette  "  for 
Alarch  1st  contains  a  fuither  list  of  -persons  and  bodies  m 
the  following  comitries  with  whom  trading  is  prohibited  :— 
Argentina,  Paraguay  and  Uruguay,  Bolivia  Brazil,  Chile, 
Colombia,  Costa  Rica,  Cuba,  Guatemala,  Hayti^  Honduras, 
Morocco,  Netherland  West  Indies,  Norway,  Peru,  Spam, 
Sw-eden,  and  Venezuela. 

Affairs  in  PeUogtai— Electricity  Supply  Failing.— The 
latest  mail  advices  from  Petrograd  on  the  fuel  crisis  say  the 
scarcity  of  fuel  becomes  more  felt  day  by  day.  The  electric 
h"hting  stations  work  intermittently,  and  unexpected  mter- 
ruptions  in  the  lighting  are  common  occuiTences.  The  pubh- 
cation  of  newspapers  is  seriously  delayed  owmg  to  the  short- 
age of  cun-ent  A  number  of  business  concerns,  particularly 
small  ones  experience  great  difficulties  for  the  same  reason, 
whilst  the  town  electric  tramways  are  reduced  to  running 
short  time,  and  look  like  stopping  completely.  The  town 
water     system    is    also    seriously    threatened    through    tuel 

^'^^Tnimways  Uwk  Competent  Engineers.— The  stoppage  of 
tr;miwav  traffic  in  Petrog?-ad  is  the  result  not  only  of  msuJh- 
cient  fuel,  but  serious  damage  at  the  central  station.  Une 
of  the  two  new  large  turbines  oi  the  station  not  long  ago  got 
out  of  order,  savs  the  Mash  Vyek,  and  it  could  not  be  put 
ri"ht  by  the  present  tramway  board,  m  which  there  is  not 
a  single  experienced  engineer.  Application  had  to  be  made  to 
some  private  finns,  but  whether  they  understand  the  work 
is  not  yet  quite  clear.  The  ti  am  ways  council  ot  managem^t, 
consistmg  only  of  workmen  and  controUers,  are  probably 
be<nnnin"  to  understand  that  without  a  scientifically-tramed 
stall  it  will  be  difficult  to  rmi  the  business.  Anyhow,  the 
council  is  now  trying  to  engage  engineers. 

German  Industrialists'  Plans.—"  The  rnethods  and 
plans  of  the  'German  industriahsts  are  becoming  more  and 
more  arrogant.  Before  the  war  large  syndicates— especiaUy 
the  three  largest  Berlin  banks— made  several  attempts  to  con- 
clude a  watertight  agreement  w^hich  would  prevent  any_  one 
concern  from  giving  emnlovment  to  the  former  employes  ot 
any  rival  concern.  The  Auxiliary  Service  Law  was  supposed 
to'  have  provided  adequate  guarantees  against  all  such 
tvi-anny  Now,  however,  a  journal  devoted  to  the  interests 
of  industrial  employes  has  pubUshed  a  secret  agreement  con- 
cluded by  19  of  the  most  important  firms  in  the  Berhn  metal 
industrv  thev  include  the  A.E.G.,  Borsigs,  Siemens  und 
Halske,"  the  Siemens-Schuckert  Works,  and,  indeed,  aU  the 
well-known  firms.  The  agreement,  whicbjtook  effect  from 
January  1st  last,  provides  that  any  firm  which  ena ploys  a 
former'emplove  of  another  finn,  unless  the  employe  has  been 
dismissed  bvhis  emplover,  shall  pay  a  fine  to  the  amount 
of  twice  the' additional  income  earned  by  the  employe  during 
the  first  two  years  of  his  new  employment.  A  particularly 
interesting  feature  of  this  secret  agreement  is  that  it  is  to 
hold  "ood  '  during  the  war  with  England  '—a  provision 
which  throws  a  flood  of  light  on  the  views  of  the  Gerraaa 
industrialists.  It  is  '  the  war  with  England  '  alone  that  deter- 
mines all  their  calculations."— r/ic  Times  ("Through  German 
Eyes"). 

Wartime  Economy  must  be  Permanent.— The  .';heffield 
correspondent  of  the  Enyineer  states  that  a  question  that  has 
been  raiseil  there  is  of  interest  to  other  districts  also.  "It 
is  this— Is  the  enforced  economy  in  the  use  of  raw  mate- 
rials in  workshoi)  methods,  and  in  the  dispo.sition  of  labour 
due  to  circumstances  arising  out  of  the  war.  to  be  maintained 
when  peace  comes?  Viewed  in  the  right  hght  the  prevaihng 
rigid  economv  is  a,  di.stinct  acquisition.  Before  the  war  prac- 
tically nothing  was  kuowu  of  it.    Here  and  there  an  iron  or 
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stwl  firm  framed  workshop  rules  which,  larried  out,  were 
less  wasteful  than  the  average  practice,  but  the  spirit  of 
carefulness  that  has  been  inculcated  .since  the  summer  of 
1914.  if  adhered  to  after  the  war,  will  play  a  very  important 
|iart  in  the  scheme  of  recon.struction.  Sir  Charles  Allen, 
cliainuaii  of  Henry  Bessemer  &  Co.,  sl>eaking  at  the 
.sbaieholders'  nieetiny.  s;iid  that  as  to  the  future  the 
.sijins  were  of  a.  shoi-tagc  of  raw  materials.  There  are 
very  ujany  in  the  steel  trade  who  take  the  same  view,  and  it 
will  be  remembered  that  Dr.  .'\ddison  has,expres.sed  himself 
as  being  not  at  all  certain  that  the  fears  of  a  fall  in  values 
at  the  end  of  the  war  will  prove  to  be  justitied.  Then  there 
is  the  announcement  of  Sir  Auckland  Geddes.  It  therefore 
follows  that  unless  the  lessons  of  economy  which  are  now 
being  learnt  are  remembered  and  acted  upon  after  the  war 
the  steel  industry  may  find  it.self'in  a  iierilous  condition; 
whilst,  if  any  expansion  policy  is  to  lie  successful,  it  can 
only  be  by  means  of  the  most  rigid  peniianent  economy  in 
raw  inaterials.  Moreover,  it  will  hardly  be  disputed  that  the 
cutting  out  of  wa.steful  methods  of  manufacture  has  resulted 
in  the  production  of  a  better  article,  while  the  more  econo- 
mical use  of  labour  has  meant  keeping  skilled  men  strictly 
to  .skilled  work,  instead  of  allowing  them  to  spend  large  por- 
tions of  their  time  upon  jobs  that  could  just  as  well  be  done 
by  semi-skilled  or  unskilled  labom'.  Thus,  in  the  scheme  of 
reconstruction,  this  spirit  of  economy  is  destined  to  play 
quite  as  uuportant  a  part  as  the  more  general  introduction 
of  labour-saving  and  output-multiplying  machinery,  and 
methods  of  specialisation  and  standardisation." 

German  Electrical  Industry  during  the  War. — The  Ger- 
man electrical ♦indu.stry,  states  the  Norddeuische  Allgemeine 
Zeitung,  was  one  of  the  first  to  be  able  to  accommodate  it- 
self to  war  requirements,  partly  becau.se  in  time  of  peace  it 
was  already  engaged  on  work  for  the  Army  and  Navy.  Be- 
fore long,  therefore,  despite  the  depletion  of  .staffs  by  mobili- 
sation, the  existing  works  were  extended  to  turn  out  war 
work,  and  the  expectations  of  the  army  authorities  were 
exceeded.  A  still  further  increase  of  output  would  have  been 
possible  had  it  been  neces.sary. 

The  electrical  industry  has  provided  for  the  needs  of  the 
army  directly  and  indirectly.  Under  the  first  head  it  will 
suffice  to  mention  w-ireless  telegraphy,  field  telephony,  search- 
lights, and  marine  requirements  (including  certain  submarine 
requisites).  In  the  electrotechnical  branch  also  new  demands 
have  arisen,  especially  (or  the  supply  of  substitutes  to  take 
the  place  of  unobtainabl9  raw  materials.  Work  in  the  indus- 
try is  plentiful ;  it  must  be  remembered  that  without  elec- 
tricity not  a  single  shell  can  be  turned  out,  not  an  ounce  of 
power  ground,  nor  a  gramme  of  nitrate  extracted  from  the 
air.  The  works  are  indeed  so  busy  that  they  have  given  up 
making  articles  unconnected  with  electricity,  which  were 
made  in  the  earlier  part  of  the  war  period  in  order  to  keep 
the  factories  going. 

Technical  progress  has  not  l^een  hampered  by  the  war. 
Sonie  of  the  largest  plant  in  the  world  ha.s  been  laid  down  . 
during  the  !a.st  two  years — no  .small  feat  when  the  scarcity 
of  labour  and  materials  is  borne  in  mind.  The  industry  hag 
also  surmounted  the  difiiculties  presented  by  the  lack  of  im- 
ported materials  {e.g.,  copper,  i-ubber,  tin,  mica,  cotton,  resin, 
and  oils).  The  consumption  of  these  commodities  had  to  be 
reduced  to  a  minimum,  and  where  possible  they  had  to  be 
replaced  by  home-grown  substitutes.  This  enforced  policy 
will  not  be  without  advantage  for  German  industry  after  the 
war,  since  some  of  the  s\ibstitutes  have  proved  equal  and 
even  superior  to  the  imported  substances. 

Prices  have  been  more  influenced  by  wages  in  the  electrical 
than,  for  instance,  in  the  chemical,  industi-y.  In  most  other 
industries  prices  have  been  mainly  determined  by  the  cost 
of  raw  materials.  In  the  electrical  trade  wages  have  been 
the  detei-mining  factor,  and  the  high  wages  have  forced  up 
prices.  This  is  due  in  part  to  the  influence  of  Berlin,  where 
the  Government  factories,  free  from  the  considerations  which 
miLst  guide  private  concerns,  have  offered  wages  higher  thau 
anywhere  else  in  the  Empu'e.  The  war  allowances  to  their  ■ 
employes  have  added  to  the  expenditure  of  the  private  finns; 
yet,  compared  with  other  industries,  prices  in  the  electrical 
trade  have  been  kept  within  moderate  limits. 

Prospects  for  the  future  are  imcertain.  It  may  be  assumed 
that  there  will  be  an  immen.se  demand  for  electrotechnical 
products  immediately  after  the  war,  .so  that  if  the  requisite 
raw  material  is  available  the  industry  will  be  fully  occupied. 
Whether  the  booin  will  continue  after  the  home  demand  has 
been  satisfied  will  depend  on  whether  Germany  is  able  to 
i"ecover  her  old  foreign  markets  or  to  acquire  new  ones.  The 
electrical  indu.stry  will  be  more  than  ever  de]Dendent  on  ex- 
port trade  if  it  is  to  retain  its  foi-mer  importance. — Board  of 
Trade  Jonrnal. 

Exemption  Applications — .\t  Rochdale,  exemption  to 
June  30th  was  given  to  the  Corporation  Tramwavs  Committee 
for  F.  Walton  (29,  C2),  overhead  linesman,  and  E.  H,  Hogg 
(38,  CI),  motorman. 

Before  the  Herts.  ."Vppeal  Court,  an  appeal  was  made'^for 
F.  Sandford  (32,  Grade  3),  electrical  engineer  with  Mr.  J.  B. 
Joel.  It  was  stated  that  he  had  been  discharged  from  the 
Navy  as  totally  unfit,  and  was  suffering  from  valvular  disease 
of  the  heart.  It  was  intimated  that  sack  men,  discharged  as 
physically  unfit  for  the  Navy,  were  not  being  called  to  the 
Colours  pending  further  instructions.  Exemption  until  August 
27th  was  granted. 


.\t  Peterborough,  the  Electric  Traction  Co.,  Ltd..  appeakil 
Tor  the  retention  of  J.  G.  Manning  (30.  Class  A).  The  mana- 
ger claimed  that  the  man  was  in  a  certified  occupation;  there 
were  not  sufficient  cars  run  for  the  munition  workers,  caus- 
ing the  loss  of  a  good  deal  of  time,  and  things  were  getting 
much  more  difficult  than  they  were.  Owing  to  the  shorta^ie 
(if  staff,  it  now  took  them  eight  months  to  build  a  cai'.  Major 
Deacon  asked  if  there  was  not  a.  woimded  soldier  who  cfinid 
lie  trained  into  this  skilled  work,  and  the  manager  replied. 
"  Yes,  if  you  can  find  us  one."  He  added  that  Manning 
acted  as  a  driver  from  5.30  a.m.  to  6  a.m.  Conditional  exemp- 
tion was  allowed. 

The  Oldham  Tribunal  has  granted  exemption  until  June 
30th  to  two  drivers  on  the  Coi-poration  tramwavs,  one  37, 
in  Grade  3,  and  the  other  39,  in  Cla.ss  B  2. 
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F.  D.  Baldock  f.  THE  City  op  Westmixsteb  asd  the  Charing 
Cross,  West  End,  and  City  Electricity  Co.,  Ltd. 

At  the  Lambeth  County  Court,  on  Monday.  Judge  Hodges  delivered 
a  considered  judg:ment  in  this  action  for  damages  to  his  cab 
throuurh  a  collision  near  Trafalgar  Square  with  an  unlighted 
refuge  in  the  street.  A  report  of  the  case  appeared  in  our  issue  of 
January  2.'ith,  page  79. 

At  the  end  of  a  lengthy  statement,  his  Honour,  haying  gone 
through  the  evidence  very  caiefully.  concluded  he  could  not  find  a 
scintilla  of  evidence  that  this  particular  lamp  had  gone  out  before 
that  particular  night  of  the  accident  or  that  the  defendants  knew 
it  had  gone  out  or  was  likely  to  go  out.  Nor  could  he  find  any 
evidence  that  defendants  knew,  or  ought  to  have  known,  that  it 
had  gone  out  on  the  night  of  the  accident  before  the  accident 
occurred.  In  the  circumstances,  he  thought  it  would  be  unreason- 
able to  hold  that  the  defendants  were  bound  to  provide  against 
the  contingency  of  a  particular  lamp  going  out,  and  he  did  not 
think  there  was  any  evidence  upon  which  a  jury  could  find  that 
the  defendants  were  guUty  of  negligence  in  the  omission  to  main- 
tain a  danger  lamp  on  the  refuge  in  question.  He  must,  therefore, 
enter  judgment  for  the  defendants,  with  coats. 


Thomson  &  Son  (Motor  Factors,  Ltd.)  v.  Tarrant  &  Co. 
In  the  King's  Bench  Division,  on  March  -ith,  Mr.  Justice  Roche 
had  before  him  an  action  brought  by  Thomson  ic  Son  (Motor 
Factors,  Ltd."),  of  Birmingham  and  Edinburgh,  against  Tarrant  and 
Co.,  Queen  Victoria  Street.  London.  Plaintiffs  claimed  £427  10s.  5d. 
in  respect  of  ll.;i24  pocket  electric  lamp  batteries  returned  as 
faulty.  The  defence  was  that  plaintiffs  were  not  entitled  to  return 
'Mk  to  40  per  cent,  of  the  batteries,  as  the  seals  had  been  broken 
contrary  to  the  instruction  on  the  carton. 

Mr.  Campion,  for  plaintiffs,  read  the  contract,  stating  that 
plaintiffs  were  to  be  allowed  to  return  faulty  batteries.  He  said 
this  matter  had  been  before  the  Master,  who  made  an  order  that 
plaintiffs  might  consent  to  final  judgment  for  £285,  and  as  to  the 
residue  of  the  claim  that  defendants  should  have  leave  to  defend  in 
respect  of  their  contention  that  plaintiffs  were  not  entitled  to 
return  the  batteries,  the  seals  of  which  had  been  broken.  The 
plaintiffs  denied  that  they  had  broken  any  seals.  These  were 
American  batteries,  and  it  was  probable  that  they  were  a  deck 
cargo,  and  that  the  seals  had  been  Ijroken  during  the  voyage.  But. 
in  any  case,  the  plaintiffs  did  not  admit  defendants'  contention 
at)out  the  seals,  relying  on  the  terms  of  the  contract  that  they  were 
entitled  to  return  any  that  were  faulty, 

Mr.  H.  S.  Bond,  district  man%er  of  the  plaintiffs  at  Birmingham, 
said  that  he  made  the  contract  with  the  defendants.  He  supervised 
the  nnpackinfr  of  the  liatteries.  of  which  1 1 ,324  were  defective. 
Many  of  the  seals  were  found  to  be  broken  when  the  batteries  were 
unpacked.  He  did  not  break  any  of  the  seals  either  in  unpacking 
or  in  testing. 

\  demonstration  was  made  to  his  Lordship  in  Court  showintr 
how.  by  means  of  an  instrument,  the  batteries  could  be  tested 
without  breaking  the  seals. 

The  witness,  in  reply  to  his  Lordship,  said  that  before  the  war 
Germany  held  the  market  in  these  batteries,  but  after  the  out- 
break of  the  war  America  began  to  send  them.  The  Government 
allowed  50  per  cent,  of  pre-war  imports.  Such  batteries  were  now 
being  made  in  this  country. 

In  cross-examination  by  JlR.  Phillips,  witness  said  his  firm  did 
not  allow  batteries  with  broken  seals  to  be  returned.  He  attributed 
some  of  the  broken  seals  in  this  case  to  damp,  while  others  had 
been  damaged  on  the  voyage.  The  eases  in  which  they  came  were 
not  damp-proof  because  they  were  not  tin-lined. 

Justice  Roche  :  This  was  a  job  lot — cheap.  I  suppose. 

Witness  :  Xo  ;  we  paid  9s.  3d.  a  dozen,  and  they  were  sold 
retail  at  Is.  3d.  each.  If  the  seals  were  broken,  the  wholesale 
people  would  send  them  back.  Witness  recognised  that  there  was 
a  custom  in  the  trade  that  batteries  with  broken  seals  would  not  be 
taken  back, 

Mr.  Phillips  :  Why  did  you  not  in  writing  to  defendants  say 
that  the  seals  were  broken  .' — In  previous  consignments  we  did  not 
have  I  per  cent,  broken. 

Is  not  that  all  the  moi-e  reason  that  you  should  write  about  it .' — 
They  were  advised  that  they  were  faulty. 

The  Judge  :  Do  you  suggest  that  he  broke  the  seals  .' 
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Mr.  Phillip.<  :  No  ;  I  have  no  evidence  to  show  that.  1  say 
that  a  considerably  greater  number  now  have  seals  broken  than 
was  the  case  when  the  witness  first  examined  them.  Had  there 
been  as  many  he  would  certainly  have  written  to  say  so.  It  tran- 
spired that  litifcatiou  was  pending  between  defendant  and  the 
company  in  America  which  supplied  the  batteries. 

His  LORD.SHIP  said  he  hoped  that  this  rubbish  was  -sent  before 
there  was  such  a  shortage  of  shipping^,  which  he  thought  might  be 
more  usefully  occupied.  By  rubbish  he  meant  things  that  would 
not  work  or  which  were  unimportant. 

Mk.  J.  V.  Farrant,  one  of  the  defendant  iirm,  spoke  of  the 
custom  in  the  trade  not  to  take  back  batteries  with  broken  seals. 

In  reply  to  his  Lordship,  he  said  he  hud  a  consignment  of 
iiOO,000,  and  200,000  were  faulty. 

Without  calling  on  Mr.  Campion  to  address  him,  his  Loruship 
gave  judgment.  He  said  it  was  not  disputed  that  a  quantity  of 
the  batteries  were  faulty.  The  defence  that  plaintiffs  were  not 
entitled  to  return  those  the  seals  of  which  had  been  broken 
failed.  He- was  satisfied  that  the  plaintiffs  never  broke  any  seals. 
Defendants  had  got  hold  of  ^  very  bad  lot.  Apart  from  the  fact 
that  plaintiffs  had  not  broken  the  seals,  there  was  no  contract 
between  the  parties  that  if  the  seals  were  broken  plaintiffs  were 
not  to  be  allowed  to  send  the  batteries  back.  The  dealer's  notice 
on  the  carton  was  no  part  of  the  contract  in  this  case.  Judgment 
had  already  been  signed  for  plaintiffs  for  £28."),  and  he  now  gave 
judgment  for  them  for  an  additional  £142.  making  the  whole  of 
the  sum  claimed,  .£427. 


Whittaker  r.  Acceington  and  District  Gas  and  Water 
Board  and  6.  Ccnlifpe  .t  Sons. 
At  Accrington  County  Court,  last  week,  Mrs.  Margaret  Whittaker, 
Church,  sued  the  Accrington  and  District  Gas  and  Water  Board, 
and  Messrs.  6.  Cunliffe  &  Sons,  builders  and  contractors,  Sidney 
Street,  Accrington.  for  £50  damages  for  personal  injuries.  For 
the  plaintiff,  it  was  stated  that  she  was  walking  on  the  footpath  in 
Hyndburn  Road,  Accrington.  in  August  last,  and  when  she  was  cross- 
ing an  electric  inspection  chamber  there  was  an  explosion  withm  the 
chamber.  She  was  thrown  into  the  air.  and  landed  violently  in  the 
middle  of  the  road  a  few  yards  away.  As  a  result  of  her  injuries, 
she  was  unable  to  follow  her  work  for  some  time.  Opposite  the 
chamber  where  the  explosion  occurred  was  an  old  mill  in  course  of 
demolition  by  Messrs.  Cunliffe.  On  the  day  of  the  occurrence  some 
employes  of  the  Gas  and  Water  Board  found  a  leakage  of  gas  in  a 
street  some  300  yards  away,  and  when  one  of  the  men  applied  a 
lighted  match  the  explosion  followed.  On  examining  the  ground 
near  the  old  mill  it  was  found  that  the  gas  service  pipe  was  broken 
in  two,  which,  it  was  contended,  was  due  to  Messrs.  Cunliffe 
throwing  stone,  .'cc,  on  the  footpath.  For  the  Gas  and  Water 
Board,  it  was  stated  that  there  was  no  gas  connection  between  the 
two  places,  but  the  workman  who  applied  the  light  said  he  would 
not  have  done  so  had  he  known  that  the  electric  cables  ran  that 
-  way. 

His  Honour  Judge  Hugh  Sturges  said  he  was  of  opinion  that 
the  plaintiff  was  entitled  to  some  compensation,  but  he  would 
have  to  consider  as  to  who  was  liable  for  the  damage.  He 
accordingly  reserved  judgment. 


BUSINESS  NOTES. 


Controlled   Supply  of   Accumulators.— We    leani    thac 

restrictions  have  been  imposed  by  the  Ministry  of  Munitions 
CPriority  Branch),  1,  Caxton  Street.  Westminster,  on  the  sale  of 
accumulators.  According  to  the  Order,  new  accumulators  can  non- 
only  be  supplied  if  the  purchasers  can  furnish  (1)  a  Class  "  A  " 
certificate  bearing  a  direct  Government  contract  number  ;  (2)  a 
special  permit  issued  by  the  Priority  Department  ;  or  (3)  an  old 
battery  in  which  the  weight  of  lead-  exceeds  the  weight  of  lead  in 
the  new  battery  by  25  per  cent.  The  new  batteries  will  in  this 
case  be  known  as  "  replacements,"  and  so  neither  certificate  nor 
pennit  will  be  required. 

Brazil. — According  to  a  Cuusular  advice,  the  irasworks 

having  recently  been  closed,  there  is  a  likelihood  of  Maranham 
being  illuminated  by  electricity,  so  that  there  will  be  a  consider- 
able demand  for  everything  connected  with  electric  lighting  and 
also  with  electric  traction.  The  Consul  at  Para  has  received  an 
inquiry  from  an  agent  in  Maranham  who  wants  to  represent  British 
manufacturers. 

He  proposes  to  open  spacious  premises  as  a  showroom,  where 
samples,  catalogues,  and  price  lists  can  be  shown.  [Reference 
No.  H.].— Board  of  Trade  Journal. 

Liquidations. — Vaughan  Engineerinr  Woeks,  Ltd., 

Cross  Street.  Islington,  N.  1. — Creditors  and  shareholders  met 
on  March  1st,  at  the  Carey  Street  offices  of  the  Board  of 
Trade,  Lincoln's  Inn,  W.C.  A  compulsory  winding-uj)  order 
was  made  against  the  company  last  July,  under  which  accounts 
had  been  prepared  showing  total  liabilities  £12,9(;o.  assets 
v.ilued  at  £2,451.  a  deficiency  of  £7.147  in  assets  to  meet  the 
liabilities,  and  a  total  deficiency  of  £10.19!)  as  regards  contribu- 
toriea.    Mr.  W.  J.    Warley,   Official    Receiver,   reports  that  the 


company  was.  registered  as  a  private  company  on  May  21st,  1!I14. 
with  a  nominal  capital  of  £5,000.  and  was  formed  to  carry  on  the 
business  of  electric  lighting,  heating,  ventilating  and  general  engi- 
neers. The  purchase  price  was^agreed  at  £3,000,  and  was  satisfied 
by  the  allotment  of  fully-paid  shares  for  that  amount.  The 
liusiness  was  carried  on  with  moneys  borrowed  on  the  security  of 
debentures,  and  appears  to  have  been  carried  on  at  a  loss  throughout. 
The  failure  of  the  company  is  attributed  to  losses  ou  contracts  due 
to  incompetent  estimating  by  the  works  managers,  and  to  defective 
material  supplied  to  the  company  for  the  contracts,  in  consequence 
of  which  work  was  rejected.  The  liquidation  was  left  in  the  hands 
of  the  Official  Receiver. 

HoTHERHAM  ELECTRICAL  Enoinekrikg  Cc.  Ltd. — The  meeting 
of  creditors,  called  for  last  Friday,  was  adjourned  for  a  week, 
no  creditors  being  present.  Unsecured  lis^bilities  about  £I,00(i. 
The  assets  are  book  debts  estimated  at  £200  apd  stock  £  lOO. 

United  Carborundum  and  Electhite  Works.  Ltd. — The 
Controller.  Mi-.  C.  Eves,  has  applied  to  the  Board  of  Trade  for  his 
release. 

Moonshine. — Messrs.  C.  A.  Vandervell  have  sent  us 
some  copies  of  their  useful  moonlight  chart  for  March. 

Trade    Announcements.— The     Kingsway    offices     of 

Me-Ssrs.  Malcoi.:m  A:  Allan.  Ltd.,  have  been  taken  over  by  the 
Government,  and  thei"-  new  premises  are  at  Goschen  Buildings, 
12-i:i,  Henrietta  Street?>5trand,  W.C.  2.  Telephone  :  Gerrard  iX.SB. 
Telegraph  :  Rheonalcom,  Rand.  London. 

The  Government  having  commandeered  their  offices  in  Imperial 
House,  the  X.\tiona  l  C.\rbon  Co.  (J.  R.  Morris)  have  temporarily 
removed  to  50,  Lincoln's  Inn  Fields,  Sardinia  Street,  Kingsway, 
W.C.  2.     Telephone  number  :  "  Holborn  248." 

Messrs.  D.  H.  Bonnell.\  it  Son  have  purchased  the  goodwill, 
stock,  and  plant  of  the  foundry  business  of  Messrs.  Eagle  i:  Co.. 
14,  Hanway  Place.  AV..  and  are  retaining  the  serrices  of  all  their 
employes.  For  the  present  the  business  will  be  continued  at  the 
old  address,  but  communications  should  be  sent  to  Messrs. 
Bonnella's  offices,  58  &  (iO,  Mortimer  Street,  W.  1 . 

Messrs.  Malcolji  A:  All.\n,  Ltd.,  of  499,  Egliqgton  Street, 
Glasgow,  have  been  appointed  sole  agents  fi3r  Scotland  by  Messrs. 
Automatic  and  Electric  Furnaces.  Ltd.,  for  the  sale  of  the  Wild- 
Barfield  electric  furnaces  and  steel-hardening  equipment.  They 
are  installing  a  demonstration  plant  at  the  above  address,  which 
can  be  seen  in  operation  by  any  of  our  Scottish  readers  who  are 
interested  in  the  modern  heat  treatment  of  carbon  steel. 

A  new  company  has  recently  been  formed  to  take  over  the 
patents  and  goodwill  of  the  R.E.T.  Construction  Co.  Its  name  is 
Railless,  Ltd.,  and  it  will  work  the  R.E.T.  system,  which  has 
been  operating  successfully  for  several  years  in  various  towns, 
including  Leeds  and  Rotherham  at  home.  Boksburg  and  Bloem- 
fontein  in  South  Africa,  and  Shanghai  in  China.  At  present  the 
work  of  the  company  will  be  to  a  great  extent  preparatory. 

Bankruptcy  Proceedings.— A.   E.   Felgate,   electrical 

engineer  (trading  with  W.  Storey  as  Felgate  ,.\:  Storey),  Reading. — 
Bankrupt  discharged  conditionally  by  order  made  Xovember  22nd, 
1917. 

Book  Notices. — Olorn-'s  Vade  Meaim.  Manchester  : 
W.  T.  Glover  &  Co.,  Ltd.  Price  12s.  Gd.— The  new  issue  of  this 
excellent  handbook  has  been  extended,  and  thoroughly  revised. 
The  copper  and  aluminium  wire  tables  have  been  completely  over- 
hauled and  arranged  on  a  better  system,  with  the  British  Engineer- 
ing Standards  incorporated,  and  the  text  has  been  largely  rewritten, 
with  additions,  but  rearranged  so  that  much  more  matter  is  con- 
tained in  the  same  space  as  before.  The  information  given  regard- 
ing the  protection  of  underground  cables  and  the  methods  of 
laying  them  is  most  complete  and  up-to-date,  and  the  section  on 
jointing  cables  is  equally  detailed  and  full  of  interesting  matter, 
now  including  instructions  for  jointing  20,000  to  jO.OuO-volt  cables. 
The  section  on  colliery  cables  has  been  almost  entirely  rewritten, 
embodying  the  wide  experience  acquired  by  the  firm.  The  Home 
Office  Rules  for  mine  installations  are  now  followed  by  the  ex- 
planatory Memorandum.  The  section  on  overhead  lines  appears  to 
lie  entirely  new.  and  represents  a  great  advance  on  the  older 
version,  and  the  section  on  the  maintenance  and  testing  of  cable 
systems  has  been  much  impi-oved  :  on  the  other  hand,  the  part 
dealing  with  interior  wiring  installations  has  been  omitted,  but 
the  I.E.E.  wiring  rules  and  other  official  regulations  are  given. 
As  a  whole,  the  book  forms  an  admirable  pocket  companion  for  the 
engineer  concerned  with  cables  ;  it  was  good  before,  but  in  its  new 
form,  better  arranged  and  printed,  provided  with  thumb  index,  and 
brought  up  to  date,  it  is  worthy- of  the  highest  commendation. 

"Clearing  the  Ground."  By  Lumberman.  London;  Constable 
and  Co..  Ltd.     Price  7s.  6d.  net. 

Ignition  Magnetos.— Tlie  latest  addition  to  the  growing 
list  of  British  makers  of  ignition  magnetos  is  the  Britannic 
Electrical  Co..  Ltd.,  of  Warstock.  near  Birmingham,  who  have 
lately  produced  a  machine  for  use  on  motor  cycles.  It  is  to  be 
known  as  the  "  Lion,"  and  is  stated  to  weigh  only  5  lb.  3  oz. 

Price  of  Aluminium  in  U.S.A.— A  Renter  dispatch  from 

Washington  states  that  the  President  has  fixed  the  maximum  price 
of  aluminium  at  32  cents. 

Catalogue.  — The  Renew  Electric  Lamp  Co.,  Ltd., 

Trelco  Works.  Harrow  Road,  Willesden  Junction.  N.W.  10.— Cata- 
logue giving  prices  of  reflllihff  old  and  worn-out  electric-lamps, 
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LIGHTING  AND  POWER  NOTES. 


Australia. — In  the  annual  report  of  the  Adelaide  Corpora- 
tion reference  is  made  to  the  Royal  Commission  which  inquired 
into  the  question  of  municipalisinj?  the  electricity  services  of  the 
area.  The  findings  of  the  majority  of  the  Commissioners  were  :  — 
That  it  is  not  advisable  at  present  to  manicipalise  the  undertaking: 
of  the  Adelaide  Electric  >S«pply  Co..  Ltd..  but  that  leorislation  should 
be  passed  authorising-  the  creation  of  a  municipal  trust  with  power 
in  the  future,  when  desired,  to  purchase  the  works  of  the  company 
with  the  consent  of  a  majority  of  the  ratepayers  interested,  after  the 
insjiection  of  the  company's  affairs  and  publication  of  the  results 
of  the  inspection  to  the  members  of  the  local  g-overning'  Iwdies 
interested. 

Barrow. — ^Var  Bo.\l.s. — The  T.C.,  on  Monday  last, 
authorised  the  121  per  cent,  bonus  to  be  paid  to  the  electricity 
works  employes. 

Belfast. —  On  Monday,  the  Electrical  Committee  had 
under  consideration  Sir  John  Snell's  report  on  electrical  extensions. 
The  orig-inal  site  for  the  new  power  station  at  Queen's  Island 
having'  been  acquired  for  shipbuilding  purposes,  another  one,  not 
far  from  the  origrinal  site,  has  been  secured,  and  on  its  erection  and 
equipment  will  be  .spent  the  sum  of  £350.000,  if  Sir  John  Snell's 
recommendations  are  carried  out  in  their  entirety. 

Birkenhead.^PEiCE  Increase. — The  Electricity  Com- 
mittee recommends  a  further  increase  on  pre-war  rates  of  12i  per 
cent,  to  ordinary  consumers  for  lig-htingr.  an  increase  of  ^d.  per 
unit  to  consumers  through  prepayment  meters,  and  10  per  cent, 
to  ordinary  consumei"s  for  motive  power. 

Birmingham. — Price  Increase. — Owing  to  the  con- 
tinued increase  in  the  costs  of  production,  more  particularly  as  to 
fuel,  raw  materials,  and  wasres.  the  Electric  Supply  Committee 
has  again  revised  the  scale  of  charges  for  electricity  to  consumers. 
The  increase  is  approximately  15  per  cent,  on  the  present  scale  of 
charsres.  which  came  into  force  last  Mich.ielmas  for  low-tension 
supplies,  and  is  considered  immediately  necessary.  With  regard  to 
hiprh-tension  supplies,  the  Committee  was  advised  that  the  Govern- 
ment Departments  concerned  were  prepared  to  afford  facilities  to 
enable  electric  supply  undertakers  g^enerally  to  revise  all  the  pre- 
war or  long-term  agreements,  with  a  view  to  consumers  supplied 
under  such  agreements  bearing  an  equitable  share  of  the  war 
burdens  carried  by  electric  supply  authorities.  It  was  obvious  that 
the  extra  costs  of  production  and  supply  should  in  equity,  the  Com- 
mittee stated,  be  borne  by  all  classes  of  consumers.  In  the  case  of 
high-tension  consumers  and  the  traction  supply,  the  extra  cost  of 
fuel  was  already  met  by  special  provision  in  the  agreements,  but 
wages  and  other  additional  expenses  were  not  provided  for.  The 
Committee,  therefore,  intended  to  raise  the  prices  charged  to  high- 
tension  consumers  and  for  traction  supply  by  10  per  cent.,  to  be 
added  after  the  Coal  Clause  had  been  taken  into  account.  The 
deposit  of  a  petition  in  opposition  to  the  Bill  of  the  Shropshire, 
kc.  Electric  Power  Co.  is  recommended. 

Bournemoutii.  — •  Price  Increase.  —  The  Boiu-nemouth 
and  Poole  Electricity  Supply  Co.,  Ltd..  announces  a  further  in- 
crease in  the  price  of  electricity  of  5  per  cent,  from  the  date  of  the 
December  quarterly  readings.  1917.  This  makes  a  total  increase 
on  pre-war  rates  of  25  per  cent. 

Brighton.— Price  Increase. — The  T.C.  has  decided  to 
advance  the  price  of  electricity  by  15  per  cent.,  to  meet  the  in- 
creased cost  of  fuel,  materials,  and  labour. 

Continental. — France. — Owing  to  the  necessity  of  con- 
serving electric  power  for  war  service,  the  province  of  Turin, 
France,  has  forbidden  the  use  of  electricity  for  any  domestic 
purposes  between  the  hours  of  7  a.m.  and  8  p.m. 

Sweden. — 'With  the  object  of  increasing  the  capacity  of  the 
electric  power  station  at  Skultuna  to  the  extent  of  50  per  cent., 
the  Svenska  MetaUverkenbol.  of  'S'asteras.  has  recently  purchased 
the  undertaking  of  the  Hornsjcifors  works. 

Darwen.— Price  Increase. — The  Coiporation  Elec- 
tricity Committee  has  decided  to  increase  the  charges  for  energy 
by  20  per  cent,  all  round. 

Dublin.— Output. — The     City    Electricity    Committee 

reports  that  the  lighting  units  for  the  June  quarter  of  last  year 
showed  a  decrease  of  152.000,  and  those  for  the  September  quarter 
a  decrease  of  82.000,  as  against  the  respective  corresponding 
periods  of  1916.  The  power  units  for  the  September  quarter 
marked  an  increase  of  7."), 000.  but  the  net  income  was  seriously 
affected  by  the  general  reduction  in  the  use  of  electricity  for  light- 
ing. The  Committee  is  not  presenting  estimates  of  income  and 
expenditure  to  the  Corporation  for  the  ensuing  financial  year.  The 
public  lighting  estimate  is  given  at  £33.245,  against  £21.293  last 
year ;  and,  in  addition,  the  account  to  cover  war  bonuses  is  set 
down  at  £2.964. 

Electricity  is  being  installed  in  the  factories  of  Messrs.  Har- 
rington i:  Sons.  Ltd.,  soap  makers.  Great  Britain  Street. 

Dundalk. — It  was  reported  at  the  U.D.C.  meeting  that 
special  adjustments  were  being  carried  out  on  the  Diesel  engines 
in  the  electric  power  station,  by  which  it  was  hoped  to  reduce  the 
consumption  of  ignition  oil  by  over  75  per  cent.,  thus  effecting  a 
savin;;  equivalent  to  £600  per  annum. 


Dundee.  —  Proposed    E.xtension.  —  The    Corporation 

Electricity  Committee,  at  its  last  meeting,  agreed  that  «  minor 
scheme  of  extension  of  the  works  at  Carolina  Port  be  proceeded 
with.  Major  Harry  Richardson,  Corporation  electrical  engineer, 
who  is  at  present  on  furlough  from  the  Front,  and  has  been  giving 
close  attention  to  the  extension  problem,  met  the  Committee. and 
discussed  matters  with  it.  At  the  Committee  meeting  the  hope 
was  expressed  that  all  questions  of  extension  were  Ijeing  considered 
in  relation  to  the  Government's  scheme  for  the  establishment  of 
high-power  stations  in  the  vicinity  of  coal  mines.  Major  Richard- 
son said  that  at  the  best  the  Government  scheme  would  be  a  very 
lengthy  job.  They  would  have  to  start  in  the  congested  districts 
of  England,  and  the  nearest  it  would  get  to  them  for  many  years 
would  be  the  Clyde  Valley  district.  Continuing,  the  Major  said 
they  were  entitled  to  ask  what  the  Government  intended  to  do  for 
Dundee  and  district,  and  how  long  they  would  take  to  do  it.  They 
must  go  on  in  the  meantime.  Dundee  power  users  knew  at  what 
rate  they  were  g-etting  their  power  just  now,  but  they  did  not 
know  what  they  would  be  charged  for  power  under  the  Government 
scheme.  It  was  explained  that  the  extension  agreed  to  would  form 
part  of  the  completed  extension,  so  that  the  expenditure  would  not 
be  wasted. 

Regarding  the  extensioUj  a  correspondent  in  a  Dundee  paper 
revives  an  old  jiroposal  for  using  water  power  on  the  Tay  in  con- 
nection with  the  city  electrical  undertaking.  He  says : — "  My  plan 
would  be  to  '  bridle  '  the  rock  at  the  Linn  of  Campsie  by  heighten- 
ing the  rock  10  ft.  to  20  ft.,  which  would  make  the  river  like  a 
loch,  with  no  danger  of  flooding.  "  As  far  back  as  1890  the  same 
correspondent  advocated  a  similar  scheme  to  give  suflBcient  power 
to  generate  electricity  to  supply  Dimdee,  Perth,  &c..  and  to  work  the 
trains  on  a  local  railway. 

Hitchin. — Proposed    Price    Increase. — The  Electric 

Supply  Corporation  has  applied  for  consent  to  increase  the 
maximum  contract  rate  for  energy  to  9d.  per  unit. 

India. — A  licence  has  been  granted  to  Messrs.  Best  &  Co., 

of  Madras,  to  supply  electrical  energy  within  the  municipality  of 
Trichinopoly,  and  Mr.  Shokalingam  Chettyar  has  been  authorised  to 
supply  electricity  within  the  Union  limits  of  Kaiaikudi,  in  the 
Ramnad  district. 

During  last  month  there  has  been  a  considerable  change  in  the 
electric  lighting  in  Delhi,  the  Local  Government,  in  order  to  con- 
serve coal,  having  introduced  what  is  known  as  the  summer  scale 
of  lighting,  which  consists  of  about  one  in  three  of  the  winter 
scale. — Iiidian  Engineering. 

Engineers'  Confeeence.— The  third  Conference  of  Govern- 
ment Electrical  Engineers  has  concluded  its  sittings.  The  most 
important  business  was  a  meeting,  on  three  days,  with  a 
deputation  from  the  Electric  Supply  and  Traction  Federation  of 
India,  who  desired  to  discuss  questions  arising  out  of  the  provisions 
of  the  Indian  Electricity  Act  and  Rules  and  their  administration. 
A  deputation  from  the  Bombay  Chamber  of  Commerce  and  the 
Bombay  Fire  Insurance  Agents'  Association  also  attended,  to  put 
forward  views  concerning  the  identification  of  cables,  the  licensing 
of  electricians,  and  the  unification  of  installation  rules.  A  further 
deputation  of  electrical  contractors  put  before  the  Conference  their 
views  on  certain  trade  problems  in  connection  with  the  Govern- 
ment wiring  specification.  The  remainder  of  the  session  was 
occupied  with  technical  discussions  and  questions  of  administration. 
—  Jniiiiin  Engineering. 

Liverpool.  —  Price    Increase. — The    Corporation    has 

given  notice  of  its  intention  to  increase  the  charges  for  electrical 
energy  for  lighting,  power  and  other  purposes,  as  and  from  March 
31st,  1918,  or  other  the  day  on  which  the  current  quarter  shall 
expire.  Ijy  a  further  addition  of  17i  per  cent,  over  and  above  the 
addition  of  12J  per  cent,  to  the  charges  already  in  force. 

London. — L.C.C. — Loan  Sanction. — The  Finance  Com- 
mittee recommends  the  sanction  of  the  Council  to  the  borrowing 
by  the  Islington  B.C.  of  £3.571  for  mains  and  transformers,  and 
of  £8,000  by  the  Poplar  B.C.  for  two  1.000-KW.  converters. 

The  Highways  Committee  reports  that  Bermondsey  B.C.  has 
given  six  moiyhs'  notice  to  discontinue  the  agreement  for  the 
supply  of  electrical  energy  for  Rotherhithe  tunnel. 

Londonderry. — Extensions. — The  Coporation's  Bill  bias 
passed  the  second  reading  in  the  House  of  Commons.  The  BUI, 
amongst  other  things,  provides  for  the  raising  of  a  loan  of  £50,000 
for  electricity  extensions, 

Manchester. — TVages. — An  application  by  the  Cor- 
poration electrical  workers  for  the  12i  per  cent,  bonus  came  before 
the  Committee  on  Production  last  week.  The  Corporation  stated 
that  the  bonus  had  been  paid  to  all  who  were  entitled  to  it.  The 
men  represented  at  the  application  could  not  legally  claim  that  they 
were  engaged  on  munition  work,  and  were  clearly  not  entitled  to 
the  award.  If  the  application  were  granted  to  all  who  asked  for  it, 
the  cost  would  be  £148,000.  or  nearly  ,8d.  in  the  .£  on  the  rates.  - 

Loan  Application. — The  Electricity  Committee  is  recommend- 
ing the  City  Council  to  apply  to  the  L.G.B.  for  sanction  to  borrow 
£125.000  for  the  provision  of  plant  at  distributing  stations  and  for 
extensions  of  mains. 

Potteries. — Linking-up  .Schemje. — At  the  last  meeting 
of  the  Stoke-on-Trent  Electricity  Committee,  it  was  reported  that 
at  a  meeting  of  the  Xewcastle-under-Lyme  Council  the  agreement 
submitted  was  approved,  and  negotiations  were  being  continued  with 
respect  to  the  Leek  linking-up  scheme. 
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Power  Bills. — The  Shropshire,  &c.,  Power  Bill. — 

Birmiacrham  and  Stoke-on-Trent  T.C.s  have  decided  to  oppose  the 
establishment  of  a  super  power  station  at  Stourport. 

The  Malvern  U.D.C.  has  decided  not  to  oppose  the  Bill  in  its 
present  form. 

Salferd. — Bulk  ScpPLT-^Tbe  Electricity  Committee 
has  accepted  an  offer  of  the  Manchester  Corporation  to  supply 
electricity  in  bulk  up  to  2.00(1  K\v.  during-  the  first  year,  3,000  KW. 
during  the  second  year,  and  4,000  during-  the  third  year.  The 
charges  are  to  be  for  the  first  2.000  KW.,  £2  I.is.  per  KW.  per 
annum;  for  the  third  l,OtX>  KW.,  £2  10s.;  and  for  the  fourth 
1,000  KW.,  £1  lOs..  tog-ether  with  a  charge  of  ■2d.  per  unit  metered. 
The  minimum  annual  payment  to  be  for  the  first  year  £5.500,  for 
the  second  year  £8.000.  and  the  third  year  £!),500.  For  every  Is. 
increase  in  the  cost  per  ton  of  coal  over  and  above  the  first  10s.. 
'013d.  per  unit  is  to  be  added  to  the  charges.  If  the  agreement  is 
not  renewed  at  the  end  of  three  years,  any  expense  in  recovering 
mains  shall  be  borne  by  each  Corporation  in  respect  of  the  mains 
in  their  respective  areas.  TJie  Salford  Electricity  Committee  has 
accepted  the  offer  of  the  Lancasliire  Electric  Power  Co.  to  continue 
to  supply  electricity  in  bulk  for  a  further  period  of  12  months  from 
April  1st.  r.ilS. 

Shipston-on-Stour, — The  B.  of  G.  has  decided  to  take 
electricity  for  the  workhouse  from  the  Electrical  Co.  at  8d.  per  unit 
for  lighting  and  at  5d.  for  power. 

Todmorden. — War  Bonus. — The  T.C.,  last  week, 
decided  to  increase  all  war  bonuses  granted  to  Corporation  employes 
over  IS  years  to  a  total  advance  over  pre-war  wages  of  16s.  per 
week. 


TRAMWAY  AND  RAILWAY  NOTES. 


B.    of    T.   Tramway    Conferences. — A    Conference    of 

representatives  of  the  tramway  undertakings  in  the  Western 
Counties  was  held  last  week  at  the  Grand  Hotel,  Bristol,  the  chair 
being  occupied  by  Mr.  James  Devonshire,  Chairman  of  the  Tram- 
ways (Board  of  Trade)  Committee. 

The  Chairman  said  it  was  of  no  use  for  the  Government  to  tell 
them  to  maintain  themselves  if  they  could  not  let  them  have  the 
wherewithal  to  do  it,  and  he  was  glad  to  say  there  was  evidence 
that  something  would  be  done  with  regard  to  the  rolling  stock  and 
rails.  In  some  cases  it  might  be  necessary  to  raise  tramway  fares. 
The  law  officers  of  the  Crown  thought  they  could  not  invoke  the 
Defence  of  the  Realm  Act  for  that  purpose,  and  the  President  of 
the  Board  of  Trade  had  decided  to  introduce  legislation  in  that 
respect.  He  suggested  that  resolutions  that  might  be  sent  up  on 
that  point  would  very  much  strengthen  the  hands  of  the  Board  of 
Trade. 

Mr.  J.  B.  Hamilton  (Leeds)  dealt  with  the  subject  of  labour. 
He  said  they  would  have  to  release  more  men  by  means  of  substi- 
tution or  dilution  and  female  labour.  The  Government  would 
undertake  any  negotiations  with  Trade  Unions.  He  added  that 
National  Service  was  going  to  make  Labour  Exchanges  of  vital 
importance.  ^ 

Mr.  A.  L.  C.  Fell  (London)  dealt  with  rolling  stock. 

Mr.  Samuel  White  (Bristol),  responding  to  the  chairman's 
invitation  to  speak,  said  the  plan  seemed  an  excellent  one  to  bring 
the  tramway  industry  together  the  whole  country  over.  He 
thought  one  effect  of  the  movement  would  be  to  bring  the  gentle- 
men connected  with  municipal  undertakings  into  closer  touch, 
perhaps  with  better  feeling,  with  company  undertakings.  He  could 
say  that  if  there  was  anything  that  the  Bristol  company,  being  the 
largest  undertaking  in  that  area,  could  do  to  help  its  "neighbours, 
it  would  be  only  too  happy  to  do  it. 

It  was  resolved  to  form  an  .Advisory  Committee,  consisting  of 
the  managing  director  or  other  officer  of  each  undertaking.  Mr. 
W.  G.  'Verdon  Smith,  managing  director  of  the  Bristol  Tramways 
Co..  teing  unanimously  elected  as  chairman,  and  Mr.  W.  E.  Hardy, 
of  Bath,  as  secretary. 

Belfast. — At  the  monthly  meeting  of  the  Corporation, 
last  week,  it  was  stated  that  the  financial  condition  of  the  tramway 
undertaking  had  greatly  improved,  and  it  was  believed  that  it  had 
successfully  turned  the  comer.  The  scheme  dividing  the  electrical 
department  from  the  tramway  department  and  placing  each  under  a 
separate  Committee  was  approved  of. 

Bolton. — Wages.  —  The  Tramways  Committee  has 
referred  to  the  Committee  on  Production  an  application  for  the 
extension  of  the  121  per  cent,  war  bonus  to  unskilled  workers 
emploved  in  the  car  works  and  on  the  repairs  and  maintenance 
staffs.' 

Darwen. — Year's  Workixg. — The  receipts  on  the  main 
line  of  the  Darwen  tramways  for  the  municipal  year,  which  closed 
on  February  28th,  show  an  increase  of  about  £2,000  compared  with 
last  year, 

Edinburgh. — Prov.  Order. — The  Corporation  is  to 
apply  for  a  prov,  order  to  construct  tramways  from  Edinburgh  to 
Quecnsferry  and  Port  Edgar. 


Halifax. — Traffic  Coxgestion. — The  Halifax  Cliamber 
of  Commerce  was  asked,  last  week,  by  Mr.  J.  W.  Galloway,  the 
Corporation  tramway  engineer,  to  recommend  industrial  firms  to 
assist  the  tramway  department  in  avoiding  overcrowding  and  con- 
gestion on  the  tramways  by  varying,  by  a  few  minutes,  the  times 
of  commencing  and  ending  work,  so  that  passengers  would  be  dis- 
tributed over  different  cars.  Tlie  Mayor  (Alderman  H.  ClayJ  sup- 
ported the  appeal,  saying  that  it  was  impossible  to  put  on  more 
cars  under  present  conditions.  The  Council  of  the  Chamber  decided 
to  recommend  manufacturers  on  the  tramway  routes  to  confer  and 
endeavour  to  meet  the  need. 

Hull. — -From  Friday,  JIarch  14th,  onward.^,  all  com- 
munications for  the  Corporation  Tramway  Department  should  te 
addressed  to  Tramwav  Power  Station  Buildings,  Osborne  Street, 
Hull. 

Hutton  Magna. — Application  has  been  made  to  the 
B.  of  T..  on  behalf  of  the  Hutton  Magna  Light  Railway  Co.,  ^or 
extending,  for  a  period  of  one  year  from  May  17th,  1918,  the  time 
limited  by  Sec.  Ill  of  the  Hutton  Magna  Light  Railway  Order.  1915, 
for  the  completion  of  the  railway  authorised  by  that  Order. 

London. — Tube  Train  FraE. — At  the  Hampstead  tube 
station,  on  Tuesday  evening,  a  train  had  just  drawn  up  to  the 
platform  when  a  fire  similar  to  that  reported  last  week  was 
observed  in  the  driving  car.  The  passengers  were  brought  to 
the  surface  in  the  lifts  without  injury.  Dense  clouds  of  smoke 
ascended  through  the  lift  shafts  into  the  street,  and  a  large  crowd 
gathered.  The  traffic  was  suspended  whilst  the  damaged  train 
was  cleared. 

South  port. — Year's  Working  . — The  annual  report  of  ' 

the  Corporation  tramways  for  the  year  ended  March  31st  last 
shows  total  revenue  £20.9(i2.  working  expenses  (including  £808 
war  service  allowances)  £13,917,  gross  profit  £7.044  :  after  deduct- 
ing capital  and  other  charges  the  net  surplus  totals  £719,  as  com- 
pared with  a  surplus  of  £909  the  previous  year.  Total  number  of 
passengers  carried  5,020,088,  as  compared  with  4,926.961.  Average 
total  revenue  per  car-mile,  10'865d.  ;  average  total  expenses  per 
car-mile,  10O76d. 

Stoke-on-Trent. — -The  Council  has  deferred  the  sealing 
of  the  agreement  with  the  Potteries  Electric  Traction  Co.  for  an 
extension  of  the  period  of  the  company's  running  powers  in  the 

borough. 

Threatened  Tramway  Strike. — On  Saturday  last,  accord- 
ing to  a  decision  arrived  at  by  their  Unions,  the  organised  tramway 
and  omnibus  workers  of  the  United  Kingdom  were  to  hand  in  their 
notices  to  cease  work  to-morrow,  March  9th.  They  claim  that  the 
Askwith  award  of  January  Sth  last,  granting  to  commercial  vehicle 
workers  a  wage  equivalent  to  £  1  per  week  advance  over  pre-war 
wages,  shall  be  extended  to  them,  and  upon  this  issue  a  strike  is 
threatencil.  Over  70.0uO  employes  are  affected.  The  National 
Federation  of  Transport  Workers"  officials  declare  that  no  com- 
promise will  be  accepted,  but,  on  the  other  hand,  those  who  control 
the  various  tramway  and  omnibus  concei"ns  hope  that  arbitration 
may  happily  lead  to  a  settlement.  At  a  conference  held  some  time 
ago  to  consider  arrangements  for  the  working  of  tramways,  muni- 
cipal and  privately  owned,  a  zone  system  was  adopted,  with  the  -view 
of  meeting  the  varying  circumstances  throughout  the  country,  and 
the  suggesHon  is  made  that  these  zone  authorities  might  become 
the  media  for  negotiation. 

"  Bonuses  which  have  been  granted  are  included  in  the  £1  asked 
for.  so  that  in  many  cases  the  demand  will  mean  only  an  addition 
of  a  few  shillings.'' — Ihiilij  Telpr/niji/i. 

The  threatened  strike  of  tramway  workers  is  causing  some 
concern  in  Lancashire.  The  conference  of  Lancashire  and  Cheshire 
tramway  authorities,  30  in  number,  some  weeks  ago.  expressed 
willingness  to  submit  the  application  to  arbitration,  and  the  delay 
has  occasioned  some  surprise.  At  a  meeting  of  the  authorities  on 
Friday  it  was  decided  to  send  a  deputation  to  .Sir  George  Askwith 
and  Sir  David  Shackletou,  with  a  view  to  getting  the  arbitration 
fixed  as  quickly  as  possible.  Meetings  of  the  tramway  workers -were 
held  last  week-end.  and  a  strong  lead  was  given  to  the  executive. 

The  Leeds  branch  of  the  Tramway  and  Vfhicle  Workers'  Union 
met  on  Saturday  morning  last  to  consider  its  position,  in  view  of 
the  national  threat.  The  Leeds  men  are  now  getting  l.'is.per  week 
and  the  women  128.  The  drivers'  total  for  a  normal  60-hour  week, 
with,  war  bonus,  is  £2  12s.  c.d..  though  overtime  generally  pro- 
duces more.  The  women's  earnings,  in  a  norm.'il  week,  are  slis.  6d. 
The  meeting  favoured  the  national  demand,  leaving  the  handing-in 
of  notices  to  the  officials  of  the  Transport  Workers'  Federation, 
It  is  admitted  that  the  new  development  is  a  considerable  surprise 
to  many  of  the  tramway  workers. 

At  a  conference  of  the  Amalgamated  Association  of  Tramway 
and  Vehicle  Workers  and  the  London  and  Provincial  Union  of 
Licensed  Vehicle  Workers  at  Leicester,  last  week,  it  was  decided  to 
tender  seven  days'  notice,  to  expire  on  March  9th.  unless  a  demand 
for  £1  over  pre-war  rates  antl  proportionate  rates  for  overtime  is 
concedeil. — Ercninq  Standard. 

Walthamstow.  — Women  Dri\er.s.  —  The  Tramways 
Committee  has  received  a  letter  from  the  Commissioner  of  Police 
stating  that  he  is  not  yet  in  a  position  to  give  any  decision  with 
regard  to  the  employment  of  women  as  drivers  of  electric  tramcars. 
He  also  states  that  he  has  no  power  to  issue  a  driver's  licence  to  any 
person  under  2 1 .  The  Committee  recommends  that  the  Home  ."secre- 
tary be  asked  to  take  the  necessary  steps  to  give  the  Commissioner  of 
Police  authority  to  issue  licences  to  women  and  youths  under  21  aa 
drivers  of  tramcars. 


230 


THE    ELECTRICAIi    REVIEW.    [Voi.  82.   xo,  2,102,  march  s,  ms. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Illicit    Wireless.  —  Reuter    reports    that    the    Federal 

authorities  in  New  York  have  seized  the  Tower  Office  Building-  on 
Lower  Broadway,  where  a  wireless  apparatus  was  discovered 
sufficiently  powerful  to  communicate  with  Germany.  This  wire- 
less plant  was  in  the  possession  of  a  certain  Richard  Pfund,  who  was 
at  one  time  manag:er  of  the  ffelefunken  plants  at  Tuckerton  and 
Sayville.  Athough  the  apparatus  was  disconnected,  experts  declared 
that  it  could  be  put  into  operation  again  within  the  space  of  half 
an  hour,  Pfund,  when  questioned  on  the  subject,  asserted  that  he 
was  doinu^  experimental  work  for  the  American  Navy.  This  state- 
ment was  subsequently  verified,  but  the  authorities  are  now  making 
further  investigations. 

Russia.  —  The  Great  Northern  Teleirraph  Co.,  Ltd., 
,^ives  notice  of  an  increase  of  rates  to  Russia,  as  from  March 
1st.  to  5!jd.  and  Is.  42d.  per  word  for  ordinary  and  urgent 
telegrams  respectively. 

Wireless  Telegraphy. — AVireless  communication  has  been 

established  between  San  Diego,  California,  and  Peking,  a  distance 
of  roughly  7,."iOO  miles,  whereby  daily  communiques  are  issued  by 
the  American  Legation. — Daily  Mail. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Aberdarei — March  31st.  Electricity  and  Tramways 
Department.  Stores  for  1 2  months.  See  "  Official  Notices "  February 
22nd. 

Australia. — Melbourne. — April  5th.  Department  of 
the  Navy.     Motor-driven  hydraulic  pump. 

June  7th.  Department  of  the  Navy.  Supply  and  erection  of 
power  plant  at  Garden  Island,  Sydney.  Director  of  Navy  Contracts, 
Melbourne. 

Belfast.  —  March  13th.  Tramways  and  Electricity 
Committee.  Six  or  12  months"  supply  of  stores,  &c.  See  "  Official 
Notices  "  February  22nd. 

Bolton. — March  l.sth.  Tramways  Department.  Materials 
and  stores  for  12  months.    See  ''Official  Notices  "  to-day. 

Dublin. — March  8th.  Electricity''  Supply  Committee. 
1.7U0  yards  of  3J-in.  fibrous  troughing.  See  "Official  Notices" 
March  1st. 

Fleetwood. — March  11th.  U.D.C.  Mechanical  stoker 
for  the  electricity  department.     .See  "  Official  Notices  "  March  1st 

Lancaster. — ilarch  18th.  Tramways  Committee.  Supply 
of  Uniforms.     See  "  Official  Notices  "  to-day. 

London. — Office  of  Works.     March  13th.     Six  months' 

supply  of  electric  bell  fittings.     See  "  Official  Notices  "  to-day. 

Macclesfield. — March  18th.     Cheshire  County  Asylum. 

stores  (10).  Electrical  goods  for  .six  or  twelve  months.  Forms 
from  W.  G.  F.  Tingay,  Parkside,  Macclesfield. 

Manchester.  —  March    12th.      Corporation    Tramways. 

(«)  Permanent  way  special  trackwork.  (J)  Copper  rail  bonds. 
General  Manager,  5.5,  Piccadilly,  Manchester.  Specifications  for 
(«)  21s.  (returnable). 

Mai'ch  13th.  Electricity  Committee,  (a)  Low-pressure  valves 
for  cii'culating  water  pipes  for  cooling  towers,  (i)  Low-pressure 
water  pipes  and  supports  for  cooling  towers.  Specification.  i;c., 
from  Secretary,  Electricity  Department,  Town  Hall. 

March  27th.  Electricity  Committee.  Supply  and  laying  of 
.S.S,000-volt  K.H.T.  cable.     See  "  Official  Notices  '  to-day. 

Portsmouth. — March  12th.  Tramways  Committee.  Six 
months'  supply  of  tramway  stores.  See ''  Official  Notices  "  February 
22nd. 

Spain. — April  2nd.  Municipal  authorities  of  Don  Benito. 
Concession  for  the  electric  lighting  of  the  town  during  a  period  of 
eight  years. 

Stockton-on-Tees.  —  -March  Uth.  Corporation.  Six 
months'  supply  of  stores.  &c.     See  "Official  Notices"  to-day. 


CLOSED. 
Government  Contracts.  —  The  contract  secured  by  the 

Electrical  Apparatus  Co..  Ltd..  and  mentioned  under  this  heading 
last  week,  was  for  motor  starters,  not  motors.  The  item  was 
incorrectly  stated  in  the  official  publication. 


Glasgow. — The  Tramways  Committee  has  recommended 

:ceptance  of  the  following  offers  : — 
.Amiature  coila.— Mavor  &  Coulson,  Ltd. 
D.c.c.  wire  for  field  coils.— B.I.  &  Helsby  Cables,  Ltd. 
'rwo  set3  of  fuel  economisers  for  Piukaton  Power  Station.— Clay  Cross  Co. 


Uford.— U.D.C.  :— 

(ifneral  Electric  Co.,  Ltd.— d.c.  switchboard  for  sub-station,  i.'286  ;  two 
K.H.T.  switch  cubicles,  £170. 

H.  Morris,  Ltd.— 7i-ton  overhead  travelling  crane  and  rails  for  the  elec- 
tricity works,  £106. 

London.  —  Southw ark.  — Borough   Council.      Siemeni 

Bros,  ii.  Co.,  Ltd.     Cable.  £106  and  £38. 

Salford.  —  Tramways  Committee.     Accepted  tenders  for 

annual  supplies  : — 

Armature  coils. — Dick,  Kerr  &  Co.,  Ltd.;  Manchester  Armature  Repair  Co. 
Field  coils, — Manchester    .\rmature  Repair  Co.  ;    British  Westinghouse 

E.  AM.  Co.,  Ltd. 
Commutator  spares. — A.  Clare  &  Co. 
Insulating  tape. — B.I.  &  Helsby  Cables,  Ltd. ;   L.  Andrew  &  Co. ;    General 

Electric  Co.,  Ltd. 
Air  drying  varnishes. — Griffiths  Bros.  &  Co.  (London),  Ltd. 
Dry  cells.— Western  Electric  Co.,  Ltd. 

Brake  Vilocks.— National  Railway  &  Tramway  Appliances  Co.,  Ltd. 
Axle  keeps  and  axle  bearings. — -Vnti-Attrition  Metal  Co.,  Ltd, ;    G.  "W. 

Allsop. 
Malleable  iron  castings.— Sbotton  Bros.,  Ltd. 
Trolley  heads.— G.  W.  Allsop. 
Babbit  metal.— Phosphor  Bronze  Co.,  Ltd. 
Steel  tires. — Hadfields,  Ltd.;  Cammell,  Laird  &  Co.,  Ltd. 
Trolley  wheel  bushes,  &c,— Fleming,  Birkby  &  Ooodall,  Ltd. 
Gear  wheels,  pinion  wheels,  &c.— British  Hele-Shaw  Patent  Chltch  Co., 

Ltd.;  Forest  City  Electric  Services  Supplv  Co, 
Pitch,  &c.— .J.  E.  C.  Lord. 
Copper  wire.- B.I.  &  Helsby  Cables,  Ltd. 
Iron  wire.— J.  Kedd  &  Sons,  Ltd. 
Steel  wire. — J.  Bassett. 

Lubricating  oil  and  grease,  cork,  gi-aphite. — Russell  Oil  &  Chemical  Co. 
Lubiicant  colza  and  machine  oil. — L.  Bentley  &  Co.,  Ltd. 

Wathamstow.  —  U.D.C.     Brush   Electrical   Engineering 

Co..  Ltd.      New  claw  half -coupling  for  a  1,00(i-kw.  mixed-pressuro 
turliine.  £7."i. 


FORTHCOMING     EVENTS. 


Birmingbam  and  District  Electric  Club.— Saturday,  March  9th.  At  7 
p.m.    .\t  the  Swan  Hotel.    Discussion  on  the  "Decimal  System." 

Royal  Institution  of  Great  Britain. — Saturday,  March  9th.  At  Albemarle 
Street,  W.  Lecture  on  "  Problems  in  Atomic  Structure,"  by  Prof.  Sir  J.  J. 
Thomson,  F.R.S.     (Lecture  IV.l 

Institution  of  Electrical   Engineers. —  (Mancbester   Local    Section).— 

Tuesday,  March  ritli.  At  the  Engineers' Club.  At  7  p.m.  Paper  on  "The 
Control  of  Large  .^mounts  of  Power,"  by  Mr,  E.  B.  Wedmore. 

(Newcastle  Local  Section).— Monday,  March  11th.  At  the  Mining 
Institute.  At  6.45  p.m.  Paper  on  "  Switchgear  Standardisition,"  by  Dr. 
C.  C.  Garrard. 

(Western  Local  Section). — Monday,  March  nth.  At  the  Merchant 
Venturers'  Technical  College,  Bristol.  At  5  p.m.  Annual  general  meeting. 
Paper  on  "The  Control  of  Large  Amouiitsof  Power."  by  Mr.  E.  B.  Wedmore. 

(Scottisb  Local  Section). — Tuesday,  March  l'2th.    At  Princes  Street 
■     Station  Hotel,  Edinburgh.    .\t  7  p.m.    Paper  on  "Electrical  Signalling  and 
Control  on  Railways,"  by  Mr.  C.  M.  Jacobs. 

(Yorksbire  Local  Section).— Tuesday,  March  12th.  At  7  p.m.  At 
the  Philosophical  Hall,  Leeds.  Paper  on  "  The  Mechanical  Design  and 
Specification  of  the  Tur)>o-Alternator  Rotor,''  by  Dr.  S.  F.  Barclay. 

Institution  of  Civil  Engineers.— Tuesday,  March  lath.  At  5.30  p.m.  At  6t. 
George  Street,  S.W.  Exhibition  of  Kinematograph  Films,  Illustrating 
Water-power  Works  in  Canada,  by  Prof.  J.  C.  McLellan. 

Britisb  Industries  Fair,  1918.— At  the  London  Dock,  E.  1,  Pennington 
Street  Warehouse  (close  to  Mark  Lane  Stationl.  Monday,  March  11th,  to 
Friday,  March  22nd,     From  11  a.m  to  6  p.m. 

Association  of  Engineers-in-Cbarge.— Wednesday,  March  I8th.  At  8  p.m. 
.\t  St.  Bride's  iDstitine,  E.C.  Paper  oo  "The  Superintendence  of  an 
Engineering  Plant  at  a  Large  Hotel,"  by  Mr.  A.  H.  Barker. 

Britisb  Engineers*  Association. — Thursday,  March  14th.   Central  BuUdinga, 

Westminster.    Annual  meeting.    Address  by  Dr.  Addison. 
Institution    of    Mecbanical    Engineers.— Friday,  March    16th.     At    the 

institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.    General  meeting. 


Linking-up  in   Germany  and  Hungary. — According  to 

the  Stuttgart  JVwc-  Tayblatt,  a  meeting  of  representatives  of  all 
electric  central  stations  in  Wiirttemberg.  Germany,  was  held 
recently  at  G-eislingeu,  at  which  it  was  decided  to  unite  under  » 
single  management.  Lines  will  be  laid  interconnectihg  the  varioua 
power  houses,  and  arrangements  will  be  made  for  the  most  effective 
and  economical  production  and  distribution  of  the  energy  generated. 
A  Committee  of  Representatives  has  been  appointed  to  work  out 
details  for  the  incorporation  of  a  separate  distributing  company 
which  will  handle  the  entire  production  and  assign  the  quantities 
of  energy  to  be  produced  by  each.  Although  this  situation  has 
been  created  by  the  extraordinary  war  conditions,  it  is  the 
intention  of  the  Committee  to  make  the  arrangement  permanent 
if  it  proves  satisfactory. 

A  Bill  has  been  passed  in  the  Hungarian  Parliament,  says  the 
Bvdapegter  Hiriap.  providing  for  the  combination  of  all  electric 
central  stations  of  the  country  into  one  huge  organisation.  A 
central  management  is  to  take  hold  of  the  work,  and  all  cities  and 
towns  in  Hungary  will  receive  energy  for  lighting  and  power 
from  it.  The  main  object  is  to  relieve  power  houses  which  are 
overworked  and  to  assist  those  in  which  the  demand  is  not  equal 
to  the  available  supply. — Electrical  World. 
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NOTES. 


The  Industrial  Reconstruction  Council.— This  Council 

is  holdinfr  a  raeetin<r  at  the  Town  Hall.  Manchester,  on  Wednesday, 
March  13th,  at  3  p.m.,  under  the  auspice.s  of  the  Lord  Mayor.  Blr. 
(J.  H.  Roberts  CMinister  of  Labour)  and  Sir  William  M'Cormick 
( Department  of  Scientific  and  Industrial  Research)  will  be  the 
leading  speakers.  This  is  the  first  of  a  series  of  public  town's 
meetings  in  great  industrial  centres  arranged  by  the  Council  with 
the  object  of  awakening  national  interest  in  the  vital  industrial 
problems  of  the  immediate  future.  Applications  for  tickets  should 
be  made  to  the  Secretary  to  the  Council,  s.  Kouverie  Street, 
London,  E.G.  i. 

Applications  to  the  Board  of  Trade  for  Increase  in 

Maximum  Prices. — Electric  supply  compauics  who  are  making 
application  to  the  Board  of  Trade  for  revision  of  maximum  prices 
scheduled  in  their  Provisional  Orders,  or  who  2'ropose  doing  so. 
will  be  interested  in  the  following  communication  from  the  Board 
of  Trade,  received  by  Mr.  T.'  W.  Cole,  Secretary  of  the  Provincial 
Electric  Supply  Committee,  with  regard  to  a  conference  with  the 
Board  of  Trade  on  January  Itith.  The  letter  sets  forth  the  various 
particulars  required  to  be  furnished  by  such  companies,  and  the 
procedure  necessary  with  regard  to  giving  notice  to  the  local 
authority  interested,  and  runs  as  follows  : — 

With  regard  to  the  revision  of  maximum  prices.  I  am  to  state 
that  the  Board  have  given  careful  consideration  to  the  suggestion 
made  at  the  conference  that  a  general  Order  should  be  made  in  the 
matter,  but  they  are  satisfied  that  the  adoption  of  such  a  course  is 
not  practicable,  and  that  each  case  must  be  considered  on  its  merits 
under  the  procedure  prescribed  by  the  Companies'  Acts  and  Orders. 

I  am  to  state  that  the  Board  will  deal  as  expeditiously  as  possible 
with  any  application  which  they  may  receive  for  a  revision  of 
maximum  price. 

Each  company,  when  submitting  an  application,  should  furnish 
particulars  on  tlie  following  points  : — 

1.  The  amount  of  dividend  paid  on  the  ordinary  shares  for  each 
of  the  last  five  years  of  account. 

2.  A  comparative  statement  of  receipts  and  expenditure  for  the 
last  five  years  respectively. 

3.  The  proportion  of  energy  supplied  respectively — 

(«)  To  contracts  with  controlled  establishments. 
{I/}  Under  long-term  contracts. 
{/•)  To  ordinary  consumers. 

(1)  For  lighting,  and  (2)  for  power,  with  a  statement  of  the 
prices  now  charged  in  respect  of  each  class  of  supply. 

4.  The  increase  in  revenue  charges  per  unit  generated  attribut- 
able to  increased  cost  of  wages,  fuel,  oil  and  plant  since  the  outbreak 
of  war  (exclusive  of  the  increase  of  wages  due  to  the  recent  award 
relating  to  the  12J  per  cent,  bonus). 

.5.  What  the  recent  12J  per  cent,  bonus  award  will  represent  per 
unit  generated. 

Each  company  should,  at  the  time  of  making  the  application, 
serve  a  notice  thereof  on  the  local  authority  for  every  district  in 
their  area  of  supply,  which  notice  should  state  that  the  Board  will 
be  prepared  to  consider  any  representations  which  may  be  made  to 
them  in  the  matter  if  received  within  14  days  of  the  date  of  the 
notice. 

I  am  to  add  with  regard  to  those  cases  where  charges  are  made 
to  consumers  on  the  maximum  demand  system,  that  the  Board  are 
of  opinion  that  any  general  percentage  increase  which  may  be 
added  to  the  consumer's  account  to  cover  war  contingencies,  should 
not  be  taken  as  infringing  the  provisions  relating  to  maximum 
price  contained  in  the  Companies'  Acts  and  Orders,  provided  that 
the  average  charge  per  unit  to  any  consumer  does  not  exceed  the 
maximum  prescribed. 

Industrial  Research  and  the  N.P.L. — In   a   lecture  at 

the  Royal  Institution,  last  week,  Sir  R.  T.  Glazebrook  gave  some 
particulars  concerning  the  future  of  the  National  Physical  Labora- 
tory. From  April  1st  its  property,  now  vested  in  the  Royal  Society, 
will  be  vested  in  the  Imperial  Trust  for  the  Encouragement  of 
Scientific  and  Industrial  Research,  and  its  income,  including 
receipts  from  fees,  will  be  vested  in,  and  under  the  control  of.  the 
Committee  of  the  Privy  Council  for  Scientific  and  Industrial 
Research.  The  scientific  control  of  the  Laboratory  will  continue 
to  be  exercised  by  the  Royal  Society,  and  the  management  will 
remain  in  the  hands  of  an  Executive  Committee  appointed  as  here- 
tofore, and  containing  representatives  of  the  great  technical 
societies.  In  the  future,  as  in  the  past,  the  Laboratory  will  en- 
deavour to  discharge  two  functions — it  will  be  a  laboratory  of 
industrial  research  and  a  national  testing  institution  or  proving 
house.  It  will  be  organised  in  eight  different  departments,  each 
with  its  own  superintendent  and  a  large  staff  of  scientific  assistants 
and  observers.  The  staff  now  numbers  well  over  oOO  persons,  of 
whom  about  180  are  women,  and  the  expenditure,  which  was 
£.5.479  in  1900,  will  be  considerably  over  £100,000  during  the 
current  financial  year. —  I'/ie  Times. 

Economise  Gas  and  Electricity  ! — In  view  of  the  neces- 
sity of  reducing  the  consumption  of  coal,  and  the  labour  and 
transport  to  handle  it,  Mr.  Guy  Calthrop,  Controller  of  Coal  Mines, 
draws  the  attention  of  all  consumers  of  gas  and  electricity 
throughout  the  country  to  the  need  of  the  greatest  possible 
economy  in  their  use.  He  appeals  to  all  classes  of  consumers  to 
see  that  every  gas  burner  and  electric  switch  over  which  they  have 
control  is  used  as  sparingly  as  circumstances  will  allow.  The 
need  for  this  economy  is  accentuated  where  large  cities  and  towns 


are  remote  from  coalfields,  as  in  the  case  with  Londou  and  other 
cities  and  towns  in  the  South.  As  regards  lighting,  we  must  limit 
ourselves  to  a  bare  sufficiency,  and  avoid  any  approach  to  brill'ant 
illumination,  whether  in  our  dwelling  -  houses,  shops,  or  public 
buildings. 

Volnnteer  Notes. — London  Army  TrooI's  Companies, 

'Volunteer  Engixeebs. — Headquarters:  Balderton  Street,  Gros- 
venor  Square,  W.  1. 

Orders  for  the  week  ending  March  IGth,  1918,  by  Lieut.-Coionel  C.  B.  Cliiy, 
V.D.,  Commanding. 

Ofieer  for  tde  Week.-Second  Lient.  E.  A.  UUmann. 

Next  for  Duly.— 'Lient.  C.  E.  Campbell. 

Monday,  March  llth.— No.  3  Company,  6.30—8.30.  Recruits'  Drill,  fi.30— S.Sl). 
Signalling  Section,  6.30— 8..30. 

Tuesday,  March  12th.— Lecture  on  "Demolitions,"  at  6.30.  Physical  Drill 
and  Bayonet  righting,  at  7.80. 

Wednesday,  March  13th.— No.  1  Company,  Knotting,  *c.,  6.80- 8.:in, 
Recruits'  Drill,  6.30. 

Thursday,  March  14th.— No.  2  Company,  Knotting,  Ac,  6—8.  Recruits' 
Drill,  6.30—8.30.    Signalling  Section,  6.30—8.30.    Ambulance  Section,  6.30—8.30, 

Friday,  March  1.5th.— Musketry,  5.30—8. 

Saturday,  March  16th.— Entrenchments,  Ac,  for  the  whole  corps,  2.46—4.15. 
Rccniits'  Drill,  2.45—4.45. 

'"Special  Noliee.—All  dviUs  will  take  place  at  Headquarters,  unless  otherwise 
stated. 

(By  order)  Macleod  Yeabslky,  Capt.  and  Adjutant. 

An  Italian  Treason  Trial. — Proceedings  have  been  com- 
menced by  the  Genoa  Military  Tribunal  against  the  German-Swiss 
Lokker,  a  director  of  the  Genoa  Electric  Works,  and  Louise  Martin 
for  high  treason,  and  against  Hubert,  the  foreman  of  the  works, 
for  damaging  the  plant.— ^ ?'//««. 

Samples  of  Foreign  Manufactures. — It  will  be  remem- 
bered that  not  very  long  after  the  outbreak  of  war  the  Board  of 
Trade  Commercial  Intelligence  Department  collected  together  large 
numbers  of  enemy  manufactures  which  had  been  sold  or  offered  in 
this  country  and  in  t'olonial  and  foreign  countries.  A  fairly 
representative  and  interesting  exhibition  of  electrical  apparatus 
and  accessories,  which  was  held  in  Cheapside.  formed  part  of  the 
Department's  useful  activities  in  those  days.  Since  then  repre- 
sentative collections  of  the  samples  brought  together  in  this  way 
have  been  sent  to  different  parts  of  this  country  and  to  Canada,  and 
we  have  no  doubt  that  they  have  been  of  assistance  to  manufacturers 
in  various  branches  of  trade.  There  has  now  been  established  on 
the  top  floor  at  73.  Basinghall  Street,  a  Foreign  Samples  Exhibition, 
where  some  of  the  electrical  lines  referred  to  above,  and  a  host  of 
other  things  such  as  toys,  buttons,  paper  clothing,  small  tools,  and 
so  on.  can  be  seen  by  manufacturers  and  exporters  who  are  interested 
in  knowing  the  quality,  design  and  style  of  goods  produced  by 
enemy  countries  to  meet  the  demands  of  other  markets.  Some 
information  can  be  obtained  at  the  exhibition  concerning  the 
prices  at  which  certain  of  the  goods  were  sold,  names  of  British 
manufacturers  of  similar  lines  can  be  ascertained,  and  names  of 
probable  overseas  buyers  also.  Indeed,  a  great  deal  of  valuable 
commercial  information  can  be  obtained  there— that  fact  impresses 
us  more  than  does  the  handful  of  electrical  articles  that  are  dis- 
played— and  we  hope  that  our  firms  will  show  an  increasing  desire 
to  avail  themselves  of  the  services  which  the  Department  of 
Overseas  Trade,  under  the  controllershipof  Sir  W.  Clark,  is  desirous 
of  rendering.  Altogether,  the  collection  consists  of  about  lO.iiuO 
articles,  and  not  the  least  interesting  of  these  are  to  be  found 
among  the  1.000  samples  of  goods  produced  by  enemy  countries 
during  the  period  of  the  war. 

Shop   Stewards    in    Engineering   Works. — The    Timr.^ 

Manchester  correspondent  reports  that  14  .societies  connected  with 
the  engineering  trade,  representing  .HOO,000  members,  have  b,alloted 
on  the  question  of  including  shop  stewards  among  Trade  Union 
officials,  and  the  returns  from  1 1  of  the  societies  show  the  large 
majority  of  IG  to  1  in  favour  of  the  proposals.  Among  the 
workers  who  have  given  their  decision  are  the  electricians,  tool 
makers,  smiths,  strikers,  ironworkers,  brassworkers,  core-makers, 
enginemen,  firemen,  finishers,  motormen,  and  labourers. 

The  functions  of  the  stewards,  says  the  correspondent,  so  far  as 
they  are  concerned  with  the  avoidance  of  disputes  will  be  on  the 
following  lines  : — 

"  A  workman  or  workmen  desiring  to  raise  any  question  in 
which  he  or  they  are  directly  concerned  shall  in  the  first  instance 
discuss  the  same  with  his  or  their  foreman. 

"  Failing  settlement  the  question  shall,  if  desired,  be  taken  up 
with  the  management  by  the  appropriate  shop  stewards  and  one  of 
the  workmen  directly  concerned. 

"  If  no  settlement  is  arrived  at.  the  question  may,  at  the  request 
of  either  party,  be  further  considered  at  a  meeting  to  be  arranged 
between  the  management  and  the  appropriate  shop  steward, 
together  with  a  deputation  of  the  workmen  directly  concerned. 
At  this  meeting  the  organising  district  delegate  may  be  present,  in 
which  event  a  representative  of  the  Employers'  Association  shall 
also  be  present. 

"  The  question  may  thereafter  be  referred  for  further  considera- 
tion in  terms  of  the  provisions  for  avoiding  disputes. 

■'  No  stoppage  of  work  shall  take  place  until  the  question  has 
been  fully  dealt  with  in  accordance  with  this  agreement  and  with 
the  provisions  for  avoiding  disputes." 

Tin  and  Tungsten  Research  Board.—  As  the  outcome 

of  a  conference  held  on  November  7th.  ItUT.  a  fund  for  research 
has  been  raised,  and  a  Research  Board  has  been  appointed  by  the 
Committee  of  the  Privy  Council,  with  Sir  Lionel  Phillips  as 
chairman.  The  Board  has  authorised  extended  lines  of  research 
with  a  view  to  increasing  the  recovery  of  metal  in  the  treatment 
of  ores. 
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Appointments  Vacant. — Wircinan  as  instructor  for  training 

classes  for  the  Wolrerhampton  Education  Committee  :  two  switch- 
board and  sub-station  attendants  (50s.  to  Gns.).  for  the  Borough  of 
Salford  Electricity  Department ;  armature  winder  Cls.  S-Jd.  per 
hour"),  for  the  Coventry  Corporation  Tramways  :  four  wiremen 
(.^i.^s.),  for  Military  Camps  in  the  Winchester  District ;  meter  tester 
(£  S),  for  Corporation  of  Greenock  Electricity  Department  ;  meter 
tester  (50s.  +  12i  per  cent.),  for  Rochdale  Corporation  Electricity 
Department  ;  mains  superintendent  (£234).  for  Stoke-on-Trent  Cor- 
poration Electricity  Department :  wireman.  for  the  East  Sussex 
County  Asylum  ;  wirenian.  tor  the  Stepney  B.C.  Electricity  Works  ; 
draughtsman  (£1«<2),  for  thS  South  Shields  Borough  Electricity 
Department;  charge  engineer  and  fitter  (67s.  .k1.  +  12.;  percent.) 
for  the  V.'est  Bromwich  Corporation  Electricity  Department  ; 
junior  shift  engineer  ( -C  ISii)  for  the  Borough  of  Dover  Electricity 
Works.     See  our  advertisement  pages  to-day. 

Electric    Furnace    Progress.-  -The  vear   11)17.  says  a 

writer  in  the  S/ierHeld  Tile</ni/>/i,  is  a  landmark  in  the  industrial 
history  of  the  world  on  account  of  the  remarkable  advance 
witnessed  in  the  making  of  electric  steel.  In  the  course  of  the  12 
months  the  number  of  electric  furnaces  in  operation  or  being 
installed  increased  from  470  to  750.  In  this  progress  the  most 
prominent  part  was  taken  by  the  United  States,  which  stands  easily 
first  with  233  furnaces,  including  the  largest  plant  in  the  world. 
Canada's  furnaces  iji  five  years  have  grown  from  three  to  54,  these 
having  an  output  capacity  of  173,000  tons  of  iron  and  steel.  .iO.OOO 
tons  of  ferro-silicon,  and  .s.OOO  tons  of  ferro-alloys.  Great  Britain 
is  now  second  in  the  list  as  regards  the  number  of  furnaces,  having 
140  :  this  country  is  only  just  realising  the  immense  possibilities 
of  electric  furnaces  for  steel  and  castings.  The  serious  deficiency 
of  hematite  iron  will  give  the  electric  furnace  an  excellent  oppor- 
tunity of  proving  its  value.  The  New  York  Iron  Aije  estimates 
•  the  number  of  electric  furnaces  in  use  in  Germany  at  ;il  ;  Austria, 
31  ;  France,  50  ;  Sweden,  50  :  Italy.  40  :  Russia.  21  :  Xorway.  12  : 
Switzerland,  4  :  and  Japan,  Spain,  and  Denmark,  2  each. 

The  need  of  vei-y  high-grade  alloy  steels  for  aircraft  has  given  a 
great  impetus  to  the  electric  furnace  industry  in  Sheffield.  Some 
of  these  steels  can  only  be  successfully  made  in  the  electric 
furnace,  but  it  is  not  yet  realised  that  all  steels — except  the  very 
cheap  basic  qualities — can  with  advantage  be  treated  electrically, 
either  completely  melting  or  refining  hot  metal  only. 

One  firm  in  the  States  has  under  installation  a  number  of 
furnaces  of  15  and  25  tons  capacity.  The  American  Xavy  Depart- 
ment has  adopted  an  English  type  of  furnace — the  "  Greaves- 
Etchells  " — and  is  building  a  number  of  six-ton  units  for  the  Xavy 
yards.  The  same  furnace  has  also  been  adopted  by  Dr.  J.  A. 
Matthews,  of  the  Halcomb  Steel  Co.,  and  by  the  American 
Radiator  Co, 

Throughout  America  the  steel  makers  are  hastening  to  place 
themselves  in  a  position  immediately  to  meet  the  expected  call  fo/ 
vast  quantities  of  electric  steel  on  the  return  of  peace,  British 
progress  would  undoubtedly  have  been  much  more  marked  had 
not  the  movement  received  a  check  some  12  months  or  more  ago, 
Numerous  applications  for  permits  to  install  furnaces  have  been 
turned  down.  As  a  result,  many  firms  desirous  of  providing  them- 
selves with  electric  melting  plant  have  deferred  the  matter  until 
the  embargo  is  removed,  although  they  are  quite  satisfied  that  for 
future  business  the  electric  furnace  is  essential  for  the  success  of 
the  British  steel  industry. 

New  electric  furnaces  have  successfully  been  started  up  at  the 
Leyland  Motor  Works,  Leyland.  and  at  Messrs.  Stewarts  i:  Lloyds, 
Ltd.,  Glasgow.  The  type  in  each  case  was  the  3-ton  "  Greaves- 
Etchells  "  furnace  ;  they  will  both  run  on  high-grade  steel  castings. 

British  Industries   Fair. — The   British   Industries  Fair 

opens  on  Monday  next,  March  11th,  at  the  London  Dock. 
Pennington  Street,  London  E.  1.  and  rem.ains  open  until  March  22nd 
daily  from  10  a.m.  to  fi  p  m.  The  exhibitors  of  electrical  articles 
include  the  British  Ever-Ready  Co.,  Ltd.,  the  Efandem  Co.,  Ltd., 
Metallic  Press  Work  Co..  Ltd..  Rose  Bros.,  and  Ward  &  Goldstone. 
There  is  also  a  larse  number  of  exhibits  of  electrical  and  engin- 
eering glassware.  The  right  to  exhibit  has  been  confined  to  manu- 
facturers, of  whom  425  are  present. 

Institution     and     Lecture     Notes. — Chief    Technical 

Assistants'   Association At  the  meeting  held  on  Saturday  last 

the  election  of  officers  took  place,  with  the  following  result  : — 

Chairman Mr.  H,  F.  J.  Thompson  (Battersea). 

Vice-chairman        ..      Mr.  J.  H,  Parker  (Croydoai). 
Hon.  treasiu-er       ...     Mr.  J,  R.  J.  Bowden  (Hackney). 
Hon.  .secretary       ...     Mr.  A.  P.  MacAlister  (Islington  Borough 
Council,  50.  Eden  Grove,  HoUoway.  X.  7). 

Committee Messrs,  J,  T.  Baron    (St.  P-mcras)  and 

J.  G.  Doran  (Bermondsey). 

As  a  result  of  the  exprtssed  desire  of  the  chief  technical  officers 
in  various  undertakings  in  the  United  Kingdom,  the  AssocLation 
has  now  extended  its  membership  to  undertakings  outside  the  area 
of  Greater  London,  to  which  originally  the  membership  was  con- 
fined. As  a  result  of  this  extension,  and  with  the  support  which  is 
foreshadowed,  the  increased  membership  will  be  considei"able,  and 
it  is  believed  that  it  will  materially  assist  in  the  formation  of  the 
future  Institution  or  Association,  which  is  at  present  being  formed. 
The  Association  has  expressed  the  desire  that  any  senior  technical 
officer  of  the  grades  eligible  for  membership,  whether  connected 
with  a  municipal  or  company  electric  supply,  or  a  traction  under- 
taking, who  has  not  yet  received  any  communication,  or  who  has 
not  communicated  with  the  hon.  secretary,  will  send  his  name  to 
the  hon.  secretary. 


During  the  coming  session  of  the  Association,  many  papers  on 
technical  matters,  especially  relating  to  electricity  supply  under- 
takings and  their  working,  will  be  read  apd  discussed  at  the 
meetings.  This  particular  feature  of  the  Association  is  one  which 
has  proved  of  extreme  value,  an;l  is  most  highly  appreciated  by  the 
members,  as  it  has  been  very  beneficial  to  assistants  in  their  profes- 
sional duties,  and  it  is  hoped  that  a  scheme,  whereby  the  members 
of  undertakings  outside  the  London  area  will  also  be  able  to  benefit 
equally,  will  be  formulated. 

Chadwick  Public  Lectures,  Swansea. — A  course  of  three  lectures 
on  "Electricity  and  Xational  Progress"  will  be  delivered  at  the 
Albert  Minor  Hall,  Swansea,  on  Fridays.  March  xth,  15th, and  22nd, 
by  Mr.  H.  T.  Davidge,  B,Sc  ,  M.I.E  E. 

The  125  per  Cent.  Award.— Mr.  H.    Faraday   Proctor. 

hon.  secretary  of  the  Incorporated  Municipal  Electrical  Associa- 
tion, in  a  letter  to  the  engineer  members  of  the  Association,  states 
that  the  attention  of  the  Council  has  been  drawn  to  the  fact  that 
some  persons  have  construed  his  circular  letter  dated  January  21st 
as  indicating  that  the  Council  is  not  in  favour  of  payments  being 
advanced  to  members  of  the  staff  receiving  a  salary  exceeding  £500 
per  annum.  He' points  out  that  the  Council  makes  no  suggestions 
of  limitation  in  this  matter,  and  is  desirous  of  ascertaining,  for 
the  benefit  of  members,  what  action  has  been  taken  in  the  various 
undertakings.  Inquiry  is  therefore  made  aa  to  the  classes  of 
employes  to  whom  the  12  J  per  cent,  award,  other  bonuses,  or 
eciuivalent.  have  been  paid. 

British  Engineers'  Association. — Rr.  Addison,  Minister 

of  Reconstruction,  will  give  an  address  at  the  annual  general 
meeting  of  this  issociatior,  to  be  held  at  Central  Buddings,  West- 
minster, on  Thursday  next,  March  14th. 

B.A,  Meeting  Cancelled. — The  meeting  of  the  British 

Association  which  was  to  have  been  held  at  Cardiff  this  year  has 
been  cancelled. 

Australian     Industrial     Organisation.  —  Among     the 

^'decisions  of  the  Australian  Trade  and  Industry  Conference  are  the 
establishment  of  a  Science  and  Industry  Institute,  thoroughly 
equipped  and  staffed,  and  in  close  touch  with  the  Department  of 
Commerce  and  Industry  and  the  various  industrial  associations, 
and  the  appointment  of  trade  representatives  in  the*  principal 
oversea  markets. — Tunes. 

Experiments  on  Electroculture.  —  Writing  to  the 
Times  Knginecring  Supplement  of  February  22nd^  a  corres- 
pondent discussed  the  extxriment.s  in  electroculture  carried 
out  by  Mr.  S.  E.  Britton,  electrical  engineer  to  the  Corpora- 
tion of  Chester,  and  chairman  of  the  I.M.E.A.  Committee 
for  the  Development  of  Electricity  in  Agricultural  Areas,  sug- 
gesting that  Mr.  Britton,  in  his  report  (publi.shed  in  our 
issue  of  February  1st,  1918),  had  undervalued  the  work  done  • 
in  this  connection,  including  his  own,  and  that  the  re,sults 
obtained  did  not  justify  his  conelusiou  that  the  subject  was 
still  in  the  experimental  stage,  and  that  much  remained  to  be 
done  before  the  general  apphcatiou  of  any  such  artificial  aid 
to  crop  growth  could  be  recommended  to  agricultmists.  The 
writer  held  that  the  results  obtained  were  quite  good,  and 
clearly  demonstrated  the  beneficial  effect  of  the  electric  dis- 
charge upon  crop  pi'oduction.  He  further  stated  that  arrange- 
ments were  being  made  to  apply  electrocultm-e  to  an  area  of 
100  acres  at  Pershore  during  the  coming  season,  and  urged 
that  if  electrical  manufacturers  would,  concentrate  on  com- 
mercial, rather  than  experimental,  apparatus,  at  a  moderate 
price,  it  might  be  possible  for  farmers  to  utilise  the  system 
without  waiting  for  the  formulation  of  standard  rules  for  its 
application, 

Replying  to  this  criticism  in  a  letter  to  the  Times,  Mr. 
Britton  said  that  it  appeared  to  him  that  the  correspondent 
had  gone  out  of  his  way  to  submit  a  misleading  interpreta- 
tion of  his  (Mr.  Britton's)  report  on  the  Chester  experiments 
and  views  concerning  electroculture,  and  had  attempted  to 
show  by  inference  that  the  electrical  equipment  which  was 
being  used  for  this  purpose  was  a  soimd  engineering  job 
from  the  agriculturist's  point  of  view,  and  that  the  subject 
was  sufliciently  well  understood  to  warrant  adoption  on  a 
commercial   scale. 

With  regard  to  the  results  of  the  Chester  experiments,  be 
did  not  consider  that  these  materially  assisted  in  elucidating' 
the  reason  for  the  vailing  results  hitherto  obtained,  but 
rather  tended  further  to  confuse  this  complex  subject.  It 
might,  however,  be  inferred  from  the  results  that  each 
\ariety  of  potato  grown  under  electroculture  required  different 
electrical  treatment ;  should  that  be  the  case,  then  it  might 
further  be  inferred  that  other  crops  would  also  require  dif- 
ferent treatment;  but.  judging  by  what  had  already  been 
.Tchieved,  there  was  justification  for  thinking  that  when  the 
electrical  requirements  were  more  definitely  known,  and 
apparatus  was  made  to  produce  what  was  known  to  be  re- 
quired, then  electroculture  might  be  expected  to  achieve 
abounding  advantages  to  a  densely-populated  island  country 
such  as  chis.  It  could  not  be  too  clearly  stated  that  there 
was  no  published  information  of  any  definite  form  of  appa- 
ratus required  for  any  particular  crop,  neither  would  any 
manufacturer  of  the  apparatus  which  was  being  used  for 
electroculture  definitely  state  what  it  w'as  capable  of  produc- 
ing, and  neither  could  a  manufacturer  concentrate  on  com- 
mercial apparatus  when  its  requirements  could  not  be  defined.. 
It  would;  therefore,  be  absurd  to  expect  an  agriculturist  to 
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make  use  of  such  apparatus  on  a  commercial  scale.  What 
was  required  for  further  progress  was  scientific  knowledge  of 
the  fundamental  principles  concerning  plant  life  when  under 
the  influence  of  an  electric  discharge.  Until  such  time,  the 
public  should  not  be  encouraged  to  take  up  electroculture, 
and  pi'actical  experiments  should  be  confined  to  areas  of  two 
to  five  acres  at  different  parts  of  the  country. 

"The  reference  to  the  recently-appointed  Advisory  Com- 
mittee of  the  iioard  of  Agriculture  1  heartily  endorse.  In 
Maixh,  1917,  th^  Incorporated  Municipal  Electrical  Associa- 
tion formed  a  Committee  for  the  Development  of  Electricity 
in  Agricultural  Areas,  with  power  to  co-opt  members  of  other 
~  1-cieties  interested  in  the  sul)ject.  The  Committee,  as  now 
lnll^^titut■e4l,  has  representatives  of  agi'iculture,  botany,  engi- 
neering, and  electricity  supply.  As  chairman,  I  take  this 
opportunity  of  pointing  out  ,that  the  Committee  was  brought 
to  the  notice  of  the  Board  of  Agriculture.  For  pr&ctical  pur- 
poses it  is  a  pity  that  it  was  uot  consulted,  or  .some  member 
of  it  appointed  to  the  official  committee.  Fm-ther,  most  of 
the  members  of  the  I.M.E.A.  Committee  are  having,  or  have 
had,  experience  of  the  apparatus  and  of  the  actual  growing  of 
crops,  whereas,  as  far  as  I  am  able  to  ascertain.  Prof.  Black- 
man  is  the  only  member  of  the  Board  of  Agriculture  Advi- 
sory Committee  with  any  experience  either  of  growing  crops 
with  electric  discharge  or  of  the  apparatus  required,  or  of 
the  difficulties  which  occur  in  practice.  - 

"  The  I.M.E.A.  Committee  is  now  carrying  out  experi- 
ments to  deteiiuine  the  electrical  requii'ements  necessary  to 
set  up  and  maintain  a  definite  quantitative  electric  discharge 
under  different  atmospheric  conditiors.  Designs  have  been 
prepared  for  electric  ploughing,  and  cheap  and  efficient 
means  of  supporting  overhead  tran.smission  lines  upon  farms. 
Other  important  matters  connected  with  electricity  in  agri- 
culture are  receiving  the  attention  of  the  Committee,  and 
when  manufacturers  are  in  a  position  to  undertake  new  work 
the  Committee  hope  to  make  more  rapid  progress.  At  a 
recent  meeting  a  resolution  was  passed  to  discourage,  for  the 
time  being,  the  adoption  of  electroculture  for  other  than 
experimental   purposes." 

The  Restrictions  on  the  Use  of  Lead-Covered  Cable. — 

Ckirrespondence  has  taken  place  between  Mr.  Thos.  Roles 
and  the  Secret.ary  of  the  Cable  Makers'  Association  with 
regard  to  the  difficulty  under  which  the  majority  of  elec- 
tricity supply  undertakings  are  now  working  owing  to  the 
fact  that,  in  view  of  the  shortage  of  lead,  the  Ministry  of 
Munitions  is  refusing  to  grant  sanction  for  the  use  of  lead- 
covered  cable  in  connection  with  the  extension  of  mains  and 
the  installation  of  services,  except  in  cases  in  which  the 
extensicjn  or  the  service   is  required    for  urgent    war  w'ork. 

A  very  great  proportion  of  the  undertakings  in  the  country 
have  been  using  paper-insulated  and  lead-covered  cables 
throughout  on  their  underground  mains  systems,  and.  in  view 
of  the  restrictions,  any  extensions  and  probably  repairs  to 
such  systems  for  some  considerable  time  to  come  will  have 
to  be  effected  by  the  use  of  cable  which  is  not  lead  covered. 

Mr.  Roles  put  several  queries  to  the  A.ssociation,  in  reply 
to  which  the  Secretary  of  the  CM. A.,  Mr.  LI.  B.  Atkinson, 
wrote  that  in  the  opinion  of  his  Association  it  was  most 
important  that  every  possible  effort  should  be  made  to  main- 
tain continuity  in  the  design  of  cables  in  use,  and  suggested 
that  even  where  the  use  of  lead-covered  cables  was  in  the 
first  instance  refused  by  the  Ministry  of  Munitions,  in  im- 
portant cases  it  would  be  w-ell  to  make  other  applications,  as 
it  was  not  believed  that  the  Ministry  would  desire  to  run 
I'isks  of  breakdown  arising  from  mixed-up  systems.  Failing 
this,    however,  the   Association  suggested   the  following  :  — 

1.  That  paper-in>ulated  bitumen-sheathed  cables  should  be 
used  up  to,  say.  'i.-iliU  volts. 

2.  That  bitumen-insulated  cables  should  be  used  for  low- 
pressure  work  only. 

3.  That  rabber-insulated  cables  should  be  used  for  low-pres- 
sure work  only.  ' 

4.  For  services  the  A.ssociation  suggested  bitumen  or  rubber 
cables  laid  in  earthenware  troughs  or  drawn  into  stoneware 
or  cast-iron  pipes. 

Further,  in  every  case  where  these  formed  part  of  a,  system 
where  metallic  bonding  was  used,  it  was  desirable  either 
that  these  other  cables  should  be  used  with  a.  wire  armour  or 
other  metallic  sheathing,  or  that  they  should  be  drawn  into 
bonded  cast-iron  pipes,  the,se  sheathings  and  the  pipes  being 
connected  to  the  general  bonding  system.  Rubber  cables, 
unless  armoui'ed,  should  not  be  put  into  cast-iron  or  other 
pipes  except  for  short  services. 

If  was  not  to  1)6  taken  that  the  above  list  repre.sented  in 
order  the  meiits  of  the  alternatives,  and  the  statement  as  to  - 
pressures  must  be  taken  to  be  general,  as  in  individual  casgs 
it  might  be  possible  to  increase,  or  in  some  cases  necessary 
to  diminish,  those  pressures. 

-  With  further  reference  to  this  subject,  the  Cable  Makers' 
Association  expressed  the  opinion  that  it  w-as  impassible  to 
obtain  .satisfactory  substitutes  for  lead-covered  cable  for 
extra-bipb  or  high-tension  work,  and  that  wherever  cables 
were  connected  to  a  system  where  metallic  bonding  was  used, 
.such  cables  should  have  steel  tapes  or  wire  anuouring  con- 
nected to  the  general  bonding  system.  Mr.  H.  Faraday  Proc- 
tor has  ascertailred  from  the  Director  of  Electiic  Power  Sup- 
ply that,  in  cases  where  non-lead-covered  cables  are  used, 
there  will  probably  be  no  difficulty  in  obtaining  the  authority 
for  steel  armouring. 


The  Council  of  the  I.M.E.A;  also  holds  the  opinion  that  no 
cable  other  than  tfiat  which  has  a  lead  sheathing  should  be 
used  on  e.h.t.  or  h.t.  work,  but  that  a  leadless  cable  may  be 
u.sed  for  low-tension  work,  provided  that  it  is  furnished  with 
armouring  and  is  properly  bonded. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  enyineerg,  whether  eonnected  with  the 
technical  or  the  commercial  ifitle  of  the  profession  and  indiistn/, 
also  electric  tranncuy  and  railway  ofHcials,  to  keep  readers  of  the 
Electrical  Keview  posted  as  to  their  morements. 


Central  Station  and  Tramway  Ofiicials.— A  bonus  of  A'lOti 
has  been  this  week  granted  to  Mr.  J.  B.  Pattkrsox,  acting 
electrical  engineer  to  the  Laucaister  Corjxiration,  in  recogni 
tion  of  his  extra  services  last  year-  during  the  absence  of  tbt' 
engineer,  Major  G.  C.  Milnes,  M.C.,  who  is  fighting  with  the 
Royal  Lianca^ter  Regiment  in  France. 

By  20  votes  to  nine,  the  Edinburgh  Town  Council  has 
approved  an  increase  in  the  salary  of  Mr.  Newington,  the 
resident  electrical  engineer,  by  £,l(k),  to  i'9.30. 

Mr.  G.  A.  Roberts,  acting  electrical  engineer  at  Doncaster, 
who  has  been  with  the  Corporation  for  14  years,  has  resigned. 

Mr.  W.  Glazier,  second  charge  engineer  to  the  Ilford  under- 
taking, has  resigned  on  account  of  ill-health. 

Mr.  C.  H.  Built  has  been  appointed  manager  of  the  Wor- 
cester tramways  by  the  Worcester  Electric  Traction  Co.,  Ltd., 
ill  succession  to  Mr.  R.  Sunpson.  He  has  been  in  the  service 
of  the  company  since  1904. 

General. — To  prevent  confusion  with  an  electrical  firm  of 
similar  name,  Mr.  W.  L.^ngdon-D.avies  has  ceased  to  use  this 
form  of  signature,  and  in  future  wishes  to  be  addressed  as 
"  Walter  L.  Da  vies." 

Sir  Ch.irles  A.  Parsoks,  K.C.B.,  F.R.S.,  has  ratified  his 
acceptance  of  election  as  a  vice-president  of  the  recently- 
inaugurated  Noith-Eastern  Section  of  the  Junior  Institution 
of  Engineers. 

Barnsley  Education  Committee  has  ai^Jioiiited  Mr.  Herbert 
Leigh,  of  Brighton,  as  teacher  of  a  training  course  in  elec- 
trical engineering  for  disabled  sailors  and  soldiers,  at  a  salary 
of  fl.5  per  calendar  month. 

A  presentation  of  a  gold  watch  has  been  made  to  Mr.  G. 
Rideout,  foreman-  of  30  Shop,  Messrs.  Siemens  Electrical 
Works,  Stafford.  The  gift,  which  was  made  on  behalf  of  the 
employes  by  Mr.  W.  Newman,  \vas  to  mark  their  esteem  for 
Mr.  Rideout  on  his  departure,  after  10  years'  service  as  fore- 
man, to  take  up  an  appointment  at  Wolverhampton.  The 
staff  of  Messrs.  Siemens  pre.sented  Mr.  Rideout  with  a  gold 
albert. 

Mr.  Wadesox,  who  was  with  Mr.  W.  M.  Selvey,  consulting 
engineer,  of  Sheffield,  has  been  gazetted  captain. 

Mr.  Hartwell  Conder,  fonneiiy  Tasmanian  State  mining 
engineer,  has  been  engaged  by  the  Tasmanian  State  hydro- 
electric department  to  make  a  geological  survey  of  the  storage 
area  of  the  proposed  King  River  hydro-electric  power  scheme, 
tlosigned  to  saipply  power  for  mining  and  metaUurgical  'works 
at  Zeehan  and  other  parts  of  the  West  Co^st.— Australian 
Iiidiixtrial  and  Mining  Standard. 

Roll  of  Honour. — The  Croix  de  Guerre  for  gallanti-j-  in  the 
field  has  lieen  awarded  to  Bombardier  H.  Bromlev,  R.G..^., 
who  was  on  the  staff  of  the  West  Ham  Corporation  tramways. 

Private  C.  H.  Bvrch,  Queen's  Royal  West  Surrey  Regi- 
ment, w'ho  has  died  of  wounds,  was  for  15  years  with  Messrs. 
Tamplin   &  Makovski,  electrical  engineers,   of  Reigate. 

Mr.  W.  Crellin,  lost  in  the  sinking  of  the  transport  7" !(.■!- 
caiiia.  belonged  to  Whitehaven,  and  enhsted  whilst  an  elec- 
trician   at   Detroit,   Michigan. 

Second-Lieutenant  J.  Hardie,  R.F.C,  who  has  been  killed 
whilst  on  a  flight  from  Birmingham  to  Oxfordshire,  was  for- 
merly  with   Messrs.   Fra.ser  &  Chalmers,  of  Erith. 

The  death  in  action  is  reported  of  Lance-Corporal  Love- 
LADV,  Rifle  Brgade,  who  was  employed  by  the  Haslingden 
Corporation  electricity  department. 

Sergeant  R.  TooTiLL,  R.F.A.,  who  has  been  awarded  the 
Military  Medal,  was  employed  in  tlte  instiiiment  testing  de- 
partment of  Me.ssrs.   Ferranti,  Ltd..  HoUinwood. 

Private  .1.  Hali,,  Ixiyal  North  Ijanca.shire  Regiment,  w-ho  is 
officially  reported  to  have  died  in  a  German  hospital  from 
wounds  received  in  action,  was  employed  by  Messrs.. JDick, 
Kerr  Ar  Co..  Ltd..  Preston. 

Private  J.  Fisher,  Manchester  Reguuent,  who  has  lioen 
killed  in  action,  was  an  employe  of  the  British  Westinghouse 
Co.,  Trafford  Park.  .  .  ' 

Second-Ijieutenant  S.  L.  Stern,  formerly  an  a.ssistant  engi- 
neer with  Mr.  David  Alexander,  electrical  engineer,  Glasgow. 
has  been  accidentally  killed  whilst  making  a  flight  in  this 
country. 

Lance-Corporat  IT.  Njcholl,  West  Yorks.  F^^giment.  who. 
after  being  missing,  is  now  stated  to  have  been  killed,  was 
engaged  with  Mr.  James  Tate,  electrical  engineer,   Bradford. 

Obituary.— Mr.  E.  N.  Greaves.— The  Times  "Deafh.<;"' 
column  contains  a  notice  to  the  effect  that  Mr.  Edward 
Neville  Greaves.  A.M.I.E.E.,  passed  away  on  March  2nd  at 
Elm  Lo'dge,  Town  Close  Road,  Norwich,  aged  43  years. 
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Mr.  T.  H  Higham. — The  death  has  taken  place,  at  the  age 
of  52  years,  of  Mr.  Thomas  Henry  Higham,  for  over  26  years 
chief  electrician  to  Messrs.  C.  Tmhng  &.  Co.,  of  Liverpool. 

Will. — The  late  Mr.  J.  S.  Sellon,  a  director  of  Messrs. 
Johnson,  Matthey  &  Co.,  Ltd.,  left  fl.39,044  gross  and 
£157,880  net  personalty. 


NEW     COMPANIES     REQISTERED. 


Bristol  Institute  of  Electrotherapeutics,  Ltd.   (149,i2.i). — 

Private  company  Registered  February  27th.  Capital,  fl.UOU  in  75U  15  per 
cent.  cum.  pref.'  siiares  of  £1  each,  and  5,000  det.  shares  of  Is.  each.  Objects. 
as  indicated  by  the  title.  The  subscribers  (each  with  one  pref.  share) 
are  -.—A.  G.  Partridge,  lU,  Highcroft  Villas,  Brighton,  certified  masseur. 
National  Hospital;  Mrs.  J.  .Martin.  33,  Holland  Road.  Hove.  The  first 
directors  are:  \V.  J.  .\I.  Martin  and  Winifred  Higgs.  .Manager:  \V.  J.  M. 
.Martin.      Registered    office  :    22,    Holland    Road,    Hove,    Sussex. 

Helix     Heater    Co.,     Ltd.     (149,716. — Private    company. 

Registeriid  February  26th.  Capital.  £3,000  in  £1  shares.  ,To  take  oyer  the 
business  of  a  manufacturer  of  fireproof  porcelain  for  gas  and  electric  heaters, 
and  tiles  carried  on  by  the  Helix  Heater  Co.  at  Wilnecote,  Staffs.  The  sub- 
scribers (each  with  6ne  share)  arc  :— T.  W'.  Robinson,  63,  Temple  Row, 
Birmingham,  solicitor;  J.  Dixon,  60,  Frederick  Road,  Stechford,  Birming- 
ham, solicitor's  clerk.  The  first  directors  are  to  be  appointed  by  the  sub- 
scribers. Registered  office  ;  Prudential  Buildings,  Corporation  Street,  Bir- 
mingham. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


A.    Vernon=Ward    (Manchester),    Ltd. — Debenture   dated 

February  loth,  lal8.  to  secure  4250  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.  Holder  :  A. 
Rosenberg,   259,   High   Holborn,   W.C. 

Brecknell,    Munro     &     Rogers,    Ltd. — Memorandum    of 

satisfaction  in  full  on  Febru;ir'  Isl.  Ijl8,  of  debenture  dated  December  5th, 
>.ii2.   securing  £500,   has  been  filed. 

Bastian  Electric  Co.,  Ltd. — Issue  on  February  18th,  1918, 

of  £250    debentures,  pa.-t   of    a  series  of   which    particulars   have    already    been 

hied. 

Hampson    Bros.,    Ltd. — Mortgage    dated    January    21st, 

ISUK,  to  secure  all  monevs  du.-  or  to  become  due  from  the  company  to  f'arr's 
Hank,   Manchester. 


CITY  NOTES. 


Crossley  Bros., 
Ltd. 


Sir  Kenneth  Chosslev,  in  addressing 
the  annual  meotmg,  said  that  the  com- 
pany wore  absolutely  full  up  with  enough 
work  of  the  highest  national  importance 
to  keep  them  going  for  the  rest  of  the  year.  The  results  for 
1917  showed  a  small  improvement  on  the  previous  year.  They 
had  not  made  excess  profits,  but  there  had  been  a  further  big 
increase  in  the  turnover.  They  had  adopted  the  right  and 
prudent  course  in  not  paying  a  larger  dividend,  because  of 
the  uncertainties  of  the  future,  including  the  problems  of 
reconstruction,  difficulties  of  changing  back  from  war  work 
to  ordinary  work,  scarcity  of  raw  materials,  shortage  of 
.'•hipping  for  export,  and  a  probable  world  shortage  of  capital, 
i-telerring  to  recent  discussions  about  a  levy  on  capital.  Sir 
Kenneth  said  : — "  Naturally  the  proposition  sounds  most 
attractive  on  the  surface  to  so-called  wage  earners,  but  if 
they  will  only  go  a-  little  deeper  and  study  the  ec-onomics 
of  the  question,  I  think  they  may  alter  their  views.  Putting 
aside  the  obvious  injustice  of  confiscating  the  property  of  a 
\en'  large  class  of  people — many  of  them  not  so  well  off  as 
tnose  earning  high  salaries,  or  fees,  or  wages,  and  the  impos- 
.-ibility  of  realising  a  fail'  proportion  of  such  a  levy  in  a  useful 
form — nothing  would  do  more  harm  to  the  confidence  and 
credit  which  our  country,  above  all  others,  is  so  dependent 
on.  Surely  this  war,  when  we  have  won  it,  must  be  paid  for 
by  an  expansion  of  our  industries  and  by  the  free  develop- 
ment of  our  Empire's  enoi"mous  resources,  and  not  by  dis- 
couragmg  all  incentive  to  individual  effort — nothing  in  the 
end  would  react  so  di.sastrously  on  all  those  who  labour'  with 
hand  or  brain." 

For  1917  the  profit  on  working  is 
i'64,793  (against  f.55,'214  in  1916):  plus 
.£7.068  brought  forward,  less  i'347  interest 
on  temporary  loan  Debenture  interest 
and  sinking  fund  absorli  £'40,074 :  5  pier 
cent,  is  to  be  paid  on  the  preference  shares,  against  4  per 
'•nit.  for  1916.  and  £8.980  is  to  be  carried  forward.  Supply 
Ins  been  efficiently  maintained.  Tnits  sold  49,013,606, 
:ii.'ainst  49,810,105;  total  costs  per  unit  sold  .79d.,  again.st 
-SOd.  last  year,  .\verage  receipt  per  unit  sold  (lighting  and 
iHiwer)  1.06d.,  again.st  1.02d.  Expenses  of  generation,  owing 
I  I  war  (principally  coal  and  wages),  show  an  increase  of  77 
]<i'r  cent,  compared  with  1914.  viz.,  from  £67.693  to  £119.961. 
while  the  units  sold  increased  5  per  cent.,  viz.,  46.343.065  to 
49.013,606.  .\t  the  annual  meetinc  on  February  26th.  Mr. 
R.  H.  Benson,  who  presided,  emphnsised  the  ijnportance  of 
cheap  .supply  of  power  in  the  London  district  readv.  when 
pence  comes,   for  reconstniction.  that  Ik.  for  productive   pur- 


London  Elec- 
tric Supply 
Corpn.,  Ltd. 


poses  in  order  to  repair  the  waste  of  the  war.    The  increase 
of    nearly    £10,000   m  profit  was  due  partly    to  increase   of 
price  for  current  sold  (£217,478  as  compared  with  £'212,3'2S), 
and  partly  to  decreased  cost  of  generation  (£119,961  as  com- 
parett   with    £127,897).     They  had   had   a  150  per   cent,    rise 
since  1914  in  the  price  of  coal,  and  75  per  cent,  in  the  cost      j 
of  labour.     Thei'e  was  still   1   per  cent,  more   to  be  eai-ned      1 
before  the  preference  stock  got  its  due,  viz.,  6  per  cent.,  and,      | 
of  course,  as  usual,  there  was  nothing  for  the  ordinary  stock-      | 
holders  of  the  oldest  of  the  London  electric  supply  companies,      j 
If  in  the  fom-th  year  of  universal  war  they  had  been  able  to      ] 
more   than   hold  their   own,   they   might   look  forward  with      -. 
conhdence  to  the  future  of  the  corporation  when  once  noi-mal      ; 
c.iiKlicions  were  le-i-stabli.'-hed.     Only  one   thing    was  needed 
— a  relaxation  of  the  shackles  with  which,  in  the  miaginary 
interest  of  the  consumer,  the  development  of  power  produc- 
tion had  been   confined  from  the   beginning.     That   was   the 
point  of  public  interest.    It  was  Parhament's  inveterate  fear      , 
lest  the  producer  should   make  Ux>  much   money  out  of  the 
consumer.     .\s  their  ordinary    stockholders   well  knew,    the 
producer  had  not  had  any  sort  of  return   for  his  enterprise 
and  his  cash ;    the   consumer   had    had  it  all.     Looking   back 
and  reading  the  lesson  of   history,   it   was  easy  to   say   now 
that  two  mistakes   were  made :    (1)    Parliament  forbade  the 
London  companies  to  amalgamate  for  the  purpose  of  cheaper 
production ;    (2)   Parliament  reserved   an   option    of   purchase 
now  vested  in  the  L.C.C.  on  the  basis  of  a  break-up  valua- 
tion of  the  plant  in  1931,  and  no  man  could  say  how   that 
valuation    would    work   out.    With   such   uncertainty    ahead, 
when   it    was  necessary  to   boiTow   money  to  pay  for  more 
plant.   &c.,  to  meet  the  demand  for  power,   a  L<^iudon  com- 
pany could  not  offer  a  security  that  was  certain  to  be  repaid 
in   1931.     "  Was  it   good  public  policy   to  keep  the  London 
power  companies  poor,  checking  their  development  in  order 
to  have  the  option  of  buying  them  up  cheaply'?    The  difficulty 
increases  as  the  day  approaches.    Instead  of   first-class,    up- 
to-date   plants,    the  L.C.C.    might  end  in  finding  only  anti- 
quated plant  to  buy  up.    But  it  is  not  too  late."    The  general 
principles  of  the  report  of  the  Coal  Conservation  Committee 
.•suggested  the  formation   of  new  authorities  for  the   genera- 
tion and  distribution  of  electric  supply  from  large  j)ower  sta- 
tions.   The  suggestion  was  not  a  new  one.    As  far  as  Lon- 
don was  concei'ned,  10  years  ago  the  London  electric  supply 
companies,  after  a  considerable  amount  of  negotiation  amongst 
themselves,    promoted  a  Bill  in   Parliament  for   the   purpose 
of  amalgamating  their  undertakings,  and  for  woi'king  them  on 
theliiies  generally  laid  down  in  the  above  reixiit.      Had  that  Bill 
passed,  Loniion  by  now  would  have  had  the  advantage  of  one  of 
the  cheapest  supplies  of  electiic  power  in  the  world,  with  un- 
mense  saving  in  coal  consumption.    Parliament,  however,  re- 
fused its  sanction.    Yet.  in  .spite  of  the  limitation  of  theii" a lea 
of  supply,  the  shortness  of  their  tenure,  and  the  withholding 
from   them  of  the   power  to  amalgamate,  they   might  claim 
that   the  average  charge  for  electricity  in   London   compared 
not  unfavourably  with  that  elsewhere,  either  in  this  country 
or  any  other.    For  example,   the   average  price  per  unit  re- 
ceived bv  the  London  Electric  Supplv  Co.   for  its  total  out- 
put of   units   in  1914.  viz.,   46,000.000,   was   .94d.,  while   the 
energy  sold  for  power  purposes  averaged  under  Id.  per  unit; 
and.   but  for  the  T\ar.   they  would  by  now  have  reached  the 
minimum  amount  mentioned  in  the  Coal  Con.servation  Com- 
mittee's report,  and  that   without  enjoying  the  monopoly  which 
that  report  now  positively  recommended.     The  board  would 
feel  nothing  but  satisfaction  in  seeing  this  great  and  urgent 
problem  tackled  on  lines  so  nearly  identical  with  their  own 
suggestion   of   10   years   ago,    and   if    they    were    invited    to  . 
assist  in  carrying  out  such  a  scheme,  they  would  most  gladly 
brmg  all  the  resources  of  then-  experience  and  inside  know- 
ledge of  the  conditions  into  co-operation. 

Mr.  R.  Stew.^kt  B.^in,  the  managing  duector,  said  that  the 
capital  expenditure  dming  the  year  was  £33.000.  of  which 
nearly  £30,000  was  on  account  of  the  new  10.000-KW.  turbo-  . 
generator.  This  plant  was  now  ninning.  During  the  year 
2.339  H.p.  of  motors  had  been  connected  to  the  industrial 
power  supply,  bringing  the  total  to  20,441  h.p.  ;  orders  for  an 
additional  771  h.p.  had  since  been  received.  The  revenue 
account  showed  an  increase  in  receipts  amounting  to  £5,600, 
and  a  decrease  in  expenditure  of  nearly  £4.0(X).  Coal  was 
less  by  over  £12,(X)0.  not  becau.se  the  price  was  lower,  but 
because  of  a  .satisfactory  reduction  in  consumptioii  owing  to 
the  efficiency  of  new  plant  brought  into  commission  during 
the  year;  and  the  operation  of  a  coal  clau.'*  which  they  had 
incorporated  in  all  new  power  contracts,  the  effect  of  which 
was  that  the  consumer  paid  for  the  extra  price  of  coal  above 
a  standartl  rate,  the  receipts  therefrom  being  deducted  from 
the  amount  paid  for  coal.  Great  difficulties  continued  to  be 
experienced  in  getting  deliveries  of  coal.  The  increase  in 
wages  since  the  war  started  amounted  to  74  per  cent,  as 
compared  with  1914. 

Capital     expeaditure     during     1917    in- 
Metropolitan       crea.sed      bv      £'34.7.54.        Gro.s.s      revenue 
Electric  Supplv     £318.216.    an  increase  of   .£40,307.     Work- 
Co.,  Ltd.  ins    expenses     £184.543,    an     increase    of 
£'23,534.       Balance    before    providing    for 
depreciation  £133.674.     £.50.0(X)  has  been  set  aside  for_  depre. 
elation  and  reserve,  which  fund  now  stands  at  £4'27.-3.59.     In- 
cluding the  balance  brought  forward,  interest,  and  other  re- 
ceipts.  £98.'2'24  is  available,  out  of  which  debenture  and  loan 
interest  and   preference  dividend   are  paid,   also  a  total   of  4 
per  rent,  for  tbp  y^^i'  on  ^^^  ordinary  shares,  leaving  £4,926 
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to  carry  forward.  New  connections  1,414.5  kw.,  making  the 
total  40,948  K\v.  The  Et.  Hon.  F.  Leverton  Harris,  having 
accepted  office  in  the  Government,  has  resigned  his  position 
as  a  director.  Mr.  E  Cunlifle  Owen,  C.M.G.,  who  had  been 
in  the  service  of  the  company  for  nearly  30  years,  has  retii'ed 
owing  to  ill-health ;  Mr.  i'.  Hipwell  has  been  appointed 
secretary  in  his  place.  In  order  to  provide  additional  work- 
ing capital,  and  to  pay  off  loan  from  bankers,  a  new  issue 
of  debentures,  called  "  Extension  Debentures,  1917,"  amount- 
ing to  i£500,000,  has  been  created,  of  which  £2.50,000  was 
issued  during  the  year.  Arrangements  have  been  made  for 
the  acquisition  of  approximately  the  whole  of  the  preference 
and  ordinary  capital  of  the  Uxbridge  &  District  Electric 
Supply  Co.,  Ltd.,  as  at  December  31st,  1917,  and  the  pur- 
chase will  be  completed  umuediately.     Meeting  :    March  11th. 

Mh.  H.  St.  J.  WiNKWORTH,  presiding  at 
the  annual  meeting  on  February  '2/th, 
said  that  the  number  of  new  consumers 
was  again  less  than  might  have  been  ex- 
pected, owing  to  war  restrictions  on  mate- 
rial, tVc.  To  meet  conditions,  charges  for 
hghting  supply  had  been  slightly  in- 
creased, and  the  rates  to  consumers  generally  had'  been 
revised  to  meet  increased  production  costs.  Receipts  from 
sales  of  current  increased  by  £33,258;  units  sold  were  ap- 
proxunately  47  per  cent,  better  than  in  1916,  and  100  per 
cent,  better  than  in  1915.  Owing  to  the  large  bulk  suppUes 
the  average  price  obtained  fell  from  1.6d.  t<j  1.5d.  The  cost 
of  coal  increa.?ed  by  £26,773.  There  was  still  difficulty  in 
getting  deliveiw  of  plant  required  at  the  power-house.  In 
regard  to  the  West  Kent  Electric  Co.,  the  number  of  con- 
sumers increased  fron^  1,062  with  3,989  H.r.,  to  1,092  with 
5,.599  H.p.  The  grosj;  revenue  rose  from  ^627,677  to  £45,139, 
the  expenditure  from  £22,245  to  £38,126,  and  the  net  revenue 
from  £5.433  to  £7,012.  In  view  of  the  rapid  growth  of  the 
West  Kent  Co.'s  business,  it  appUed  to  Parliament  i(iv  the 
removal  of  restrictions  as  to  capital  and  for  other  purposes, 
and  the  Royal  Assent  was  given  last  Mav.  The  company  had 
since  purchased  the  freehold  of  a  suitable  site,  with  consider- 
able frontage  to  the  Lower  Thames,  upon  which  it  was  pro- 
posed to  erect  a  large  power-house  to  deal  with  the  business 
on  comprehensive  lines.  It  would  be  built  upon  the  most 
up-to-date  lines,  and  arranged  in  self-contained  sections.  It 
would  be  of  such  size  as  to  make  it  commercially  advan- 
tageous for  the  undertakings  adjoining  to  take  supply  in  liulk 
rather  than  to  contiiiue  their  existing  small  generating  sta- 
tions. Plans  were  being  prepared  so  that  everything  might 
be  ready  to  make  a  start  as  soon  as  opportunity  offered.  It 
might  not  be  necessary  to  add  to  the  plant  at  the  South 
Metropolitan  Co.'s  power-house  after  the  present  orders  were 
completed,  except  for  the  erection  of  a  third  large  turbine 
and  boilers.  The  prospects  for  the  cuiTent  vear,  so  far  as 
gross  revenue  was  concerned,  were  favourable.  Important 
new  business  had  been  secured,  but  the  delay  in  delivery  of 
power-house  plant  delayed  connections.  Mr.  H.  W.  Bowden 
the  engmeer-in-chief,  followed  with  a  statement  regarding 
the  general  working,  and  produced  a  number  of  interesting 
figures. 

During   1917   the    connections   increased 
froin  241,8.39  to  252.307   (30-watt),  and  the 
profit  from  £23,306  to  £24,270.     The  con- 
sumers  number  4,346,    and,   with    the  ex- 
,^       .„  ception   of    18,    they    are   supplied    at   200 

volts.  Revenue  from  sale  of  current  was  £47,916,  an  increase 
of  £4,731,  and  the  gross  profit  increased  bv  £964.  There  has 
been  put  to  depreciation,  renewal  and  reserve  fund  £3  000- 
debenture  interest  required  £1,920;  interest  and  sinking 
funds  for  Kensington  and  Notting  Hill  Joint  Debenture 
stock  amounted  to  £3,796;  income-tax  £4,721-  distributed 
under  .staff  co-partnership  scheme  £166.  After  paying  6  per 
cent,  on  the  preference  .shares,  and  3s.  per  share,  less  tax  on 
the  ordinary,  £1,757  is  to  be  carried  forward.  The  report 
.states  that  the  war  bonus  to  the  emploves  has  been  incre.nsed 
to  20s.  a  week,  and  by  a  subsequent"  decision  the  Govern- 
ment requires  electricity  supply  undertakings  to  pav  a  special 
bonus  of  12-i  per  cent,  on  all  eaitiings  (wages  and  bonuses) 
such  payment  to  date  back  as  from  October  13th  1917  To 
meet  this,  and  the  general  uicrease  in  cost,  the  companv  is 
rawing  the  charge  for  electricity  by  an  additional  Id.  per  unit 
from  April  1st.  1918.  The  case,  of  the  Ken.sinaton  &  Knights- 
iTidge^  Co.  respecting  the  question  as  to  the  right  of  the  coni- 
pany  to  .supply  current  outside  the  northern  boundarv  of  tlie 
dotting  Hill  Co.  s  area  otheroise  than  from  the  joint  works 
had  resulted  m  judgment  in  favour  of  this  companv  except 
on  two  mmor  questions.  The  period  allowed  for  an  appeal 
has  not  yet  expired.  Units  generated  or  purcha.sed  3  rm  640- 
units  sold,  2..578.295.     Annual  meeting :    March  ]->th'      '       ' 


Notting  Hill 
Electric  Light= 
ing  Co.,  Ltd. 


Underground    Electric   Railways   Co.   of   London.    Ltd.— 

rhe  net  income  for  1917  oil  revenue,  .tc.  was  £tY)-i  718 
and  after  paying  interest  on  4J  per  cent,  bonds.  4.i  and  .3  pe; 
onH,rfi  L  '^'f°*™'R^?'^°"  guarantee  payment,  an.l  intere.st 
on  the  6  per  cent,  first  cunj.  income  debenture  .tock.  J  per 
cent^  per  annum,  phis  mcome-tax  on  the  (5  ner  cent    income 

iwtiien'?':''^k  '*"T^  '  ^'-''r  "f  ■^Sl.^lO.  The  income  fror^ 
'^"'^^''^'^''■^■'■■■.^^"T'-^^^^A'^rense  of  £46.6.31.  mninlv  due 
to  the  reduction  in  the  dividends  of  the  L.G  O  Co  from  ,« 
per  cent,   to  <    per  cent.,   and  the   Associated  Equipment  Co 


from  14  per  cent,  to  12  pev  cent.  The  aggregate  gross  revenue 
of  the  fivfe  companies  parties  to  the  conmion  fund  authorised 
by  the  Act  of  1913  was  £6,661,863,  and  the  aggregate  amount 
retained  by  them  for  revenue  liabilities,  includmg  reserves 
was  £6,14i,.526,  leaving  £520,887  to  be  credited  to  the  com- 
mon fund.  This  amount  was  apportioned  amongst  the  five 
companies  as  follows :— City  &  South  London  Kly.,  6  per 
^nt. ;  Central  London  Ely.,  20  per  cent.;  London  Electric 
Ely.,  ;30  per  cent.;  Metropolitan  District  Ely.,  12  per  cent  ■ 
and  L.G.O.  Co.,  32  per  cent.  Further  exten.sions  of  the  -Vsso- 
eiated  Equipment  Co.'s  factory  at  Walthamstow  were  car- 
ried out  during  the  year,  thereby  enabling  the  company- 
largely  to  mcrease  its  output  of  motor  vehicles;  but  the  full 
benefit  of  these  extensions  will  only  be  obtained  during  the 
current  and   sub.sequent  years. 

Tyneside    Tramways    &    Tramroads    Co.— Pre^iduiP    at 

the  meeting.  Dr.  J.  T.  Merz  said  that  the  receipts  altogether 
were  something  like  £11,.500  higher  than  a  year  ago  the 
greatei-  part  of  this  increa.se  bemg  received  during  the  latter 
halt  of  the  year;\further,  the  income  was  still  increasing  Thv 
greater  part  of -the  increase— about  85  per  cent.— was"  from 
ordinary  traffic,  probably  due  to  the  faet  that  the  railwav 
traffic  had  been  very  much  reduced,  and  was  more  expensive 
than  trams,  and  also  because  there  was  no  facihtv  for  river 
trailic  The  dii-ectors  had  not  hitherto  thought  it  right  to 
deal  hberally  with  the  available  balance  because  of  the  ex- 
penses that  would  be  incurred  as  soon  as  the  war  was  over 
m  relaying  the  track;  therefore  it  had  been  necessary  to 
build  up  a  considerable  reserve  fund  and  suspense  account 
l3ut  now  there  was  a  sufficient  balance  left  to  warrant  them 
m  increasing  the  dividend  and  paying  a  bonus.  The  dividend 
of  0  per  cent,  on  the  ordinary  shares  compares  with  3  per 
cent  paid  last  year. 

Newcastle  &  District  Electric  Lighting  Co.,  Ltd.— Add- 
ing to  the  gross  profit  for  1917  £29,979  brought  forward."  and 
deducting  mterest  on  debentures  and  loans,  the  available 
balance  is  £51,096.  A  di\idend  of  2i  per  cent.,  less  income- 
tax,  IS  paid,  £2,.d39  is  transferrfed  to  second  mortgage  deben- 
ture redemption  fund,  £500  is  written  off  debenture  issue 
expen.ses,  £29,222  is  transferred  to  depreciation  and  renewals 
reserve,  and  £13,257  is  to  be  cai-ried  forward.  The  com- 
pany has  suffered  from  the  continued  rise  in  the  cost  of 
wages  and  materials.  £3,000  of  the  6  per  cent,  second  mort- 
gage debentures  were  redeemed  dui-ing  1917. 

Tramways,  Light  &  Power  Co.,  Ltd.  —  At  the  rectnl 
animal  mcelmg,  ^  iscou.nt  Chilston  said  that,  notwithstand 
ing  the  dithcultiet-,  they  were  able  to  report  very  substantial 
progress  The  income  from  their  undertakings  showed  an  in- 
crease of  £6,943,  and  the  administrative  expenses  were  £1  lOo 
higher.  In  his  opinion,  the  company  was  so  securely  estab- 
lished that  shareholders  could  look  forward  to  the  "regular 
payment  of  the  preference  dividend  half-yearly.  The  gross 
receipts  for  a  number  of  years  showed  the  steady  progress  of 

"^^"m^ii^'J^Mt  ''''■  ^'^'''''■-  ''''■  ^''''''■- 

Oxford  Electric  Co.,  Ltd.— Profit  for  1917,  including  ,£645 
brought  forward,  £11,367.  After  paying  the  debenture  and 
preference  interests,  5  per  cent.,  less  tax.  on  the  ordinarv 
Ir^A^'^V^J^"^"^  ^^^^  ^  reserve  and  renewals,  and  writin"" 
1  0"_°"'<^-Purchase  mstallations,  £751  is  to  be  carried  for- 
ward. Eevenue  from  sale  of  electricity  advanced  but  the 
profit  seriously  dumnished,  owing  to  cos"t  of  labour,  fuel  and 
commodities  generally. 

^"■"A?,  ?i^„^'''^s  &  Co.,  Ltd.— The  trading  profit  for  1917 
\vas  £23,61  (.After  deductmg  administration  expenses  in- 
terest accrued  on  unsecured  debentures,  and  depreciation 
the  net  profit  is  £14,584,  which  is  subject  to  excess  profits 
duty  and  control  taxation  for  1916  and  1917.  The  results  are 
considered  satisfactory  having  regard  to  the  abnonual  times 
and   difhculties.     Annual   meeting :    March  15th. 

x■o?n7n^*   'rf'?«''nS'   I- W --Net  profit   for   1917,   including 
±23,070  brought  forward,  alter  allowing  for  depreciation  and 
other  charges,   £84,247.     Dividend  for  the  year,  8  i)er  cent 
.  tree  of  tax,  and  a  bonus  of  17  per  cent.,  free  of  tax    carrvinti 
forward  £.39,983,   .subject  to  special  taxation. 

British  Insulated  &  Helsby  Cables,  Ltd.— Final  dividend 
of    li   per   cent.,    together    with    a   bonus    of    10    [ler  cent 
imc  "H..       I^'",c^iit.  for  the   year,   against  20  per  cent,    for 
1916. — tiiianrial   Timcx. 

Electrical  &  Industrial   Investment   Co.,   Ltd.— Divrdeiul 

''  ^"^i''  rn*'o°^,„°'^  *'"'  I"'*'*'''''i'<''i  ordinary  shares,  can-ying  for- 
Ward  iJ.o,4b9. 

Bournemouth  &  Poole  Electricity  Supply  Co.,  Ltd.-rPinal 

dividend  on  the  or.dinaiy  shares  at  the  rate  of  7  per  cent  ner 
annum,  less  tax,  for  the  December  half-year,  making  6  per 
cent,  tor  the  year  _ 

Para  Electric  Railways  &  Lighting  Co.,  Ltd.— Owing  lo 
the  delays  m  mails  the  audited  accounts  from  Para  have  not 
yet  becTi  received,  and  in  consequence  the  report  for  the 
.vear  ended  November  30th  la.st  and  the  pavment  of  the  usual 
dividend.^  on  the  prete'-ence  and  ordinary  share.<!  have  to  lie 
pohfponed. — t iiwnchtl   Times. 

Stock    Exchange  Notice.— Arrolication   has  been  made  to 
the  Committee   to  appoint  a  special   .settling  day  in  •  — 
n-^X^'*^"' J"^<^™'itl"nal    Marine   Communication   Co..  I,td.— 

^  (Soom)      '"  '      *^  ''"'"'■  ''""■■  ''"''^  *^''''-  ^'^-^^ 
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South    London    Electric    Supply    Corporation.    Ltd.— For 

1917  the  gross  receipts  were  ^66,658,  and  tb*.-  cxpemiiture  was 
£35  717  Including  £3,0-53  brought  forward,  the  amount 
available  is  ,£33,994.  After  putting  £7,000  to  depreciation, 
paying  the  6  per  cent,  preference  dividend,  also  debenture  and 
other  interest,  £2,300  is  put  to  general  reserve,  5  per  cent, 
is  to  be' paid  on  the  ordinary  shares,  and  £3,4'2o  is  to  be  car-, 
ried  forward  New  connections  representing  24,741  lamps 
(3.5-watt)  or  870  KW.,  were  added  during  the  year,  making 
417,740  lamps  (14,600  KW.).  Units  sold  7,.J49.94.5— mcrease 
S51,.583.  or  12.7  per  cent.  Units  generated  9,611,090.  \lVleet- 
ing:   March  12th. 


STOCKS    AND     SHARES 


Tuesday  Evening. 
The  visit  of  the  "Tanks"  to  the  City  has  not  had  the  un- 
favourable effect  upon  business  in  the  Stock  Exchange  which 
most  of  us  expected.  Indeed,  business  in  gilt-edged  securi- 
ties is  fairlv  good,  prices  are  well  mamtained,  and  even  the 
Russian  affair  is  momentarily  relegated  to  the  background  as 
a  bear  poml.  Confidenoe  appears  to  be  returning  to  various 
sections  of  the  Stock  Exchange,  which  is  another  way  ot 
sayinc  that  thexe  is  more  business  about.  Indu.stnals  con- 
tinue to  command  the  greatest  pai't  of  the  activity  prevail- 
ing but  so  far  as  electrical  issues  are  concerned,  there  has 
been  something  of  a  decline  in  the  shares  of  the  manufac- 
turing companies,  more  esijecially  those  which  were  ran  up 
shaj-plv  two  or  three  weeks  ago. 

The  "report  of  the  Underground  Electric  Eadways  Lo.  was 
not  received  with  unmixed  satisfaction,  and  hints  were 
thrown  out  that  there  might  be  a  protest  at  the  meeting  this 
week  in  regard  to  the  interest  on  the  Income  Bonds  being 
no  more  than  4  per  cent.  The  meeting,  therefore,  is  awaited 
with  more  than  usual  interest.  Lord  Farrar's  reference  to 
the  probabilitv  ot  fares  being  raised  has  had  the  effect  of 
putting  lip  tli<'  I'lirc  of  the  company's  £10  shares  to  IJ,  thus 
showin"  :i  ii-i-  '<(  -s  Od.  on  the  week,  but  the  Is.  shares  are 
weakor^at  .'is.,  ami  the  Income  Bonds  at  79i  Districts  are 
dull  at  1.5;  Metropolitan  Ordinary  Stock  is  ex  dividend.  The 
Surplus  Lands  is  better  at  49.  ,        ,     .  •  , 

Dividend  declarations  come  freely  from  the  electnc  supply 
companies.  The  City  of  London  has  declared  a  dividend  ot 
10  per  cent.,  making  8  per  cent,  for  the  year,  the  same  as 
before.  Thi'  South  London  is  paying  5  per  cent.,  the  South 
Metropolitan  H  per  cent.,  which  is  an  increase  of  2  per  cent., 
and  the  Notting  Hill  Co.  announces  3s.  a  share.  The  South 
Ix)ndon  will  distribute  5  per  cent,  on  its  Preference,  against 
4  pel-  cent.,  and  the  dividend  on  the  St.  James's  and  the 
Westminster  Companies  of  11  per  cent,  and  10  per  cent,  res- 
pectively make  9  per  cent,  for  the  year  in  both  cases,  as 
agamst  "8  per  cent,  and  7  per  cent,  for  1916.  The  market  is 
steady  as  a  whole,  except  in  the  case  of  City  of  London  Ordi- 
nary, where  a  couple  of  hundred  shares  came  in.  This  was 
something  of  a  line  for  times  like  the  present,  and  the  price 

receded  i  to  13.  

The  '^'estminster  Electric  Supply  Corporation  is  mvitmg 
the  holders  of  its  3J  per  cent.  Debenture  Stock  to  accept  97 
for  their  security  now,  instead  of  waiting  until  March,  1920, 
when  the  stc«k  will  be  repayable  at  100.  Ha's-ing  regard  to 
the  anxiety  of  everyone  to  do  as  much  as  he  can  in  the  way 
of  taking  up  National  War  Bonds,  it  is  likely  that  the  com- 
pany's suggestion  will  be  readily  accepted,  because  the  option 
is,  if  anything,  slightly  in  favour  of  the  proprietors  taking 
advantage  of  the  offer.  Incidentally,  the  inference  is  obvious 
that  the  \A'^estminstef  Corporation  must  be  in  an  excellent 
financial  position  to  be  able  to  repay  in  cash  the  debentures 
stiU  outstanding. 

The  feature  amongst  stocks  and  shares  connected  with  the 
cable  industry  is  a  further  rise  of  50s.  in  Henley's  to  the 
round  £20  per  share,  due,  of  cour.se,  to  the  exceeding  juiciness 
of  the  melon  which  the  company  is  cutting  for  the  benefit 
of  its  shareholders.  The  savour  has  spread  to  Callender's, 
and  has  caused  a  rise  in  them  of  30s.  India-Rubber  shares 
are  also  5s.  up  at  15.  On  the  other  hand,  the  electrical  manu- 
facturing group,  as  already  pointed  out,  has  given  way,  and 
British  Westinghouse  Preference  lost  the  3/16  which  they 
picked  up  last  week,  the  price  having  receded  to  2  15/16. 
Electric  Con.structions  weakened  to  25s.  Edison  Swan  fully- 
paid  fell  to  25,  and  other  members  of  the  group  are  also  out 
of  favour  for  the  time  being.  Marconis  have  improved  to 
3  1/16,  but  the  market  for  American  Marconis  is  dull  at  the 
moment,  and  the  price,  after  being  25s.  3d.,  has  gone  back 
to  24s,  9d.  United  River  Plate  Telephones  fell  3/16  to  G13/16 
on  a  few  sellers  coming  to  market  simultaneously,  and  in  the 
general  list  of  cable  stocks  no  other  changes  have  occurred. 
London  United  Tramways  Debenture  is  in  considerable 
demand,  and  the  price,  which  stood  at  30  not  long  ago,  has 
risen  to  42^,  without  tempting  out  any  noticeable  amount  of 
stock.  Much  curiosity  is  expressed  as  to  what  rriay  be  in  the 
wind  to  account  for  this  sudden  re^'ival.  Amongst  the 
foreign  issues,  Mexican  Tramways  Common  receded  to  28. 
British  Columbia  Deferrea,  after  being  30,  fell  baek  again  to 
28,  but  the  company's  Preferred  Stock  is  a  point  to  the  good 
at  31J.  and  the  Preference  shows  a  similar  rise  at  33. 

Rubber  shares  are  weak  and  friendless,  notwithstanding  a 
ribc  in  the  price  ot  the  material  to  2s.  5jd,   pcv  lb.     Shares 


are  freely  offered,  and  buyers  are  coy.  There  has  been  an 
all-round  imnrovement  in  the  shares  of  the  gunpowder  com- 
panies included  in  what  is  known  as  the  combine,  advance 
details  having  leaked  out  as  to  wdiat  the  various  companies 
arc.  likely  to  receive  when  the  new  concern  makes  its  appear- 
ance. Armaments,  on  the  other  hand,  have  reacted.  Base- 
metal  shares  are  mostly  firm,  but  there  is  nothing  of  out- 
standing interest  upon  which  to  comment. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES 

Home  ELF.CTniciTV  Companiks. 

Dividend  Price 

^      *  ...^  March  6,    Rise  or  (>U 

1915.    1B18.  lUi8         Ibis  week. 

Brompton  Ordinary       ....      10         9  6J  — 

Charing  Cross  Ordinary           ..66  4  — 

do.       do.         do.     4i  Pre!..       ii       H  ■\  -  i 

Chelsea       J         8  H 

City  of  London 8         f  la  —  t 

do.       do.   8  per  cent.  Prel.       8         8  lOJ  — 

County  of  London          . .        . .       1         7  Hi 

do.         6  per  cent.  Prel.       8         8  10|  — 

Kensington  Ordinary     ....       1         6  6|  — 

London  Electric 8        Nil  li  — 

do.         do.  6  per  cent.  Pref.       6         t  Sjxd  — 

Metropolitan        8         8  Bj  — 

do.           4*  per  cent.  PreJ.       *4       44  Bi  — 

St.  James' and  Pall  MaU          ..        8         8  7ixa  — 

South  London       5         5  8  — 

South  Metropolitan  Pref.        ..       1         7  ?l'"j  ~ 

Westminster  Ordinary  ..        ..       7         7  olxA  — 

TlUaBAPHB  AND  TlLBPHOHlB, 

Anglo-Am,  Tel.  Pref 8         8  m  — 

do.            Def 88/8      1)  i2|  - 

Chile  Telephone 8         8  7J  — 

Cuba  Sub.  Ord 6         7  9i  — 

Eastern  Extension          ....        8         8  16t  — 

Eastern  Tel.  Ord.            ..        ..        8         8  162)  — 

Globe  Tel.  and  T.  Ord 7         7  UJ  — 

do.              Pref.           ..6         6  lOj  — 

Great  Northern  Tel 23       84  86  — 

Indo-European IB        18  61 J  —     ■ 

Marconi       10       16  Si's  +  tf. 

Oriental  Telephone  Ord.         ..      10       10  li  — 

United  R.  Plate  Tel 8         8  t}3  —(a 

West  India  and  Pan 6d,    6d.  lH  — 

Western  Telegraph        ....       7         8  16i  — 

Boms  Bailb, 

Central  London,  Ord.  Assented        4         4  62i  — 

Metropolitan         1          1  a'ix'l  — 

do.         District      ..         ..      Nil      Nil  16  —  4 

Underground  Electric  Ordinary     Nil      Nil  12  -I-  4 

do.              do,     "A"     ..     Nil     Nil  6/-  -Sd. 

doi             do,     Income         6        4  lih  —  i 

FoBiian  TkamBi  tea, 

Dividend 

1916.    1916 

Adelaide  Sup.  6  per  cent.  Pref.        6         6  48  — 

Anglo-Arg.  Trams,  First  Pref,          64       64  2i  — 

do.               2nd  Pref.  ..       64     —  'H  — 

do.               6  Deb,      ..       6         S  66)  -1-4 

Brazil  Tractions 4         4  45  — 

Bomi^ay  Electric  Pref 8         8  94  ,  — 

British  Columbia  Eleo.  Rly.  Pfce.    6         6  53  +1 

do.             do.           Preferred  NU    Nil  314  -H 

do.            do.           Deferred  Nil    NU  28  — 

do.             do.           Deb.          4i       41  60  — 

Mexioo  Trams  6  per  cent.  Bonds     Nil    Nil  B7  — 

do.           6  per  cent.  Bonds     Nil    Nil  Sii  — 

Mexican  Light  Common         ..       Nil    Nil  174  — 

do.             Pref NU    Nil  29  — 

do,            let  Bonds       ..        Nil    Nil  88  — 

MANCFAOTUBlNa  COUPAIIIBB. 

Baboook  &  Wilcox         . .        . .       16       16  Sfg  — 

British  Aluminium  Ord.          ..         7        10  1^^  — 

British  Insulated  Ord.  ....       174      20  Bj  — 

British  Westinghouse  Pref,     ..         74        74  2i|!  —  Oi 

OaUenders 20        20  17s  ■^^ 

do.        6  Pref 6          6  4  — 

Castner.Kellner 22        SO  Bfl,  — 

Edison  Swan,  fully  paid         . .       —       —  25  —  J 

do.       do.  4  percent.  Deb.        4         4  754  — 

Electric  Construction  ....       74       74  li  —  i 

Gen.  Eleo.  Pref 6         6  lug  — 

do.        Ord 10       10  194  — 

Henley 96       26  20                  +24 

do.      44  Pref 44       44  3ixd           — 

India-Itnbber       10       10  15                  +  i 

tTelegrapb  Con 20       90  43                 — 

*  Dividends  paid  free  of  Inoome.tax. 


6  13 
b  13 
6  18 


B  13 
6  10 
•7  11 


•4  18  3 

6  Is  0 

6  11  6 

6  6  8 

4  18  0 

2  17  3 

•6  17  4 

•2  19  a 


ELECTRIC     TRAMWAY     AND     RAILWAY 
TRAFFIC     RETURNS. 


Looality. 

Month 
ended 
(4  wks.l 

Receipts  lor 

the 

month. 

l| 

Total  to  date. 

Route 
miles 
open. 

Bristol 

Cork 

Dublin 
Hastings 

Lancashire  United 
Llanduduo-Col.  Bay 
Anglo-Argentme   . . 
Auckland     .. 
Calcutta 

Ealgoorlie,  W.A.  . . 
Madras 
Montevideo 

Feb  .'22 
„    16 
,.    27 
,.    22 
„     25 

Oct.  26 

Feb.  23 
Oct. 

Feb. 15 
Jan. 

£ 

29 '/K) 
3,656 

.0,408 

S)8U 

218,729 

28,30- 

19,182 
2,7»5 
2,470 

3fi,01i; 

£ 

.  6,493 
+    664 
+  3.706 
f    318 
(-13,906 
+    880 
+    780 

—  "82 
e  2,675 

S 

8 

9 
12 

8 
17 

16m 
6 
13 

£ 

7,473 

20,747 

2,7  4 

423,144 

92,118 

26,923 

7,709 

101.101 

£ 

+  9,731 
r      569 
,   6,481 
f      640 
.  24,972 
+  7,822 
1,1,01 

(■     '681' 
+   7,992 

1   ; 

::' ' 

V.  '. 
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SWITCHQEAR     STANDARDISATION. 


Bv  CHARLES  C.  GARRARD,  M.I.E.E. 


iAhstrart  of  I>n2>er  read  hefiire  the  INSTITUTION  OF  El.KCTKIC'Al. 

Engineers.) 

[Concluded  from  page  199). 

.Cut-outs. 

While  the  standardisation' of  cut-outs  ha.s  Ixm-ii  i_-ani.ed  out 
to  a  con^idfialile  extent  in  other  countries,  with  us  practi- 
cally uothing  has  l:>een  done. 

JIany  electric  supply  authorities  issue  their  o\An  specifica- 
i<  for  liouse   service  cut-outs,   necessitating'   sjxxnal   draw- 
.  patterns,  and  tools.     The  same  remarks  apply  to  house- 
vice  cable  boxes,  main  switches,  and  the  like.     It  is  i>er- 
luips   too    much    to    hope    that    all    this  can  be  swept   aw'ay, 
witliin  a  rea.sonable  time,  simply  by  the  issue  of  specifications 
by  the  Engineering  Standards  Committee.    An  energetic  pro- 
paganda among  the  resixm.sible  parties  will  be   necessary  t<i 
secure    the    desired  results.        These  could    best   be   obtained 
probably   if  supply  engineers   could  be   induced   t-o   take  the 
matter  up  themselves  with  the  object  of  securing  uniformity 
as  regards  liou.sc-service  fittings.     Tiy  these  means  very  valu- 
able information  could  be  made  available  which  would  guide 
the   Engineering  Standards  Committee  in   its  preparation  of 
the  final  specifications. 

Ill  this  connection  it  is  interesting'  to  note  that  the  Muni- 
cipal Tramway  Association  has  appointed  recently  a  commit- 
tee to  deal  with  the  standarth.sation  of  overhead  construction, 
which  prpix)ses  to  draw  up  specifications  for  every  overhead 
fitting  u^ed  in  traniw;iy  work,  including,  trolley  wires  and 
wheels.  The  Committco  intends  collaborating  with  the  Ameri- 
can Tramways  Standiirdisatiim  Department  and  with  the 
British  Engineering  Standards  Committee,  and  should  pro- 
vide a  working  model  for  the  arrangement  now  suggested  for 
•dealing  with  electric  supply  fittings. 

■The  enclosed  cut-out  standardised  by  the  American  National 
Electric  Code  is  completely  standardised  as  regards  dimen- 
sions, and  its  use  is  practically  obligatory  in  America.  The 
manufacture  of  "  N.E-C."  enclosed  cut-outs  has  consequently 
become  a  very  imixutant  industry,  engaging  the  attention 
I  of  a  number  of  specialist  firms.  The  general  use  of  open  and 
r  protected  type  cut-outs,  as  in  this  country,  has  been  impos- 
■sible  in  America.  As,  in  spite  of  this,  the  fire  hazard  in  this 
connection  is  not  any  greater  with  us  than  in  the  States,  it 
cannot  be  said  that  the  universal  use  of  the  relatively  expen- 
rive  enclosed  type  is  justified.  Nevertheless,  there  is  a  con- 
siderable field  for  enclosed  cut-outs  to  meet  severe  conditions, 
and  a  British  Standard  for  such  should, be  set  up  as  well  as 
for  the  protected  type.  Oi)en-type  cut-outs  .should  be  pro- 
hibited. 

The  short-circuit  test  called  for  in  the  "  N.B.C."  enclosed 
cut-out  is  one  of  10,000  am[>eres,  independently  of  the  size 
of  the  fuse.  While  this  is  a  comparatively  light  test  for  a 
large  cut-out  (say,  400  amperes  working  current),  it  is  a  severe 
one  for  small  currents  (10  or  30  amperes),  and  one  which 
many  protected-type  cut-outs  will  not  pass.  For  very  many 
purposes,  however,  .such  a  severe  te.st  is  quite  uimecessary. 

It  has  been  .generally  agreed  that  the  severity  of  a  short- 
circuit  test  to  v\hich  a  cut-out  is  subjected  may  be  measured 
by  the  value  of  the  short-circuit  current  w-hich  would  ^ov: 
if  the  fuse  were  replaced  by  a  heavy  copper  connection  hav- 
ing no  appreciable  resistance,  the  electromotive  foi'ce  of  the 
supply  remaining  con.'tant. 

The  various  methods  adopted  by  the  stanclardi.sing  authori- 
ties of  the  different   countries  for  determining  the  rating  (as 
inls  slijOrt-eircuit  capacity)  all  go  on  the  same  lines,   that 


Fig.  8.- 


-StandaiU)  Cut-out  Test  ok  the  Swiss  Electro- 
technical  Society. 


is  to  say.  the  cut-out  is  sliort-circuite<l  across  a  sufficiently 
large  souroe  of  power  with  the  short-circuit  current  .limited 
to  certain  values. 

Fig.  8  illustrates  the  test  specified  by  the  Associatitm  Suisse 
des  Electriciens  for  enclosed  cut-outs  up  to  60  am|H<res  work- 
ing current.  The  battei-y  must  have  a  voltage  iiu-asured  on 
open  circuit  at  least  10  i)er  cent,  larger  than  the  \oltage  of 
the  cut-out  being  tested.  The  liquid  rheostat  of  the  value 
stated  in  the  figure  is  fir.st  connected  across  the  terminals  of 
the  cut-out  (the  latter  not  being  in  circuit),  and  tlu-  adjustable 
resistance  aa-ranged  so  that  for  a  'i50-volt  cut-out  a  current  of 


u(Xl  au]i>eres  flows.  It  will  be  seen  that  this  allows  for  a  10 
per  cent,  drop  at  500  smperes  across  the  adjustable  resistance, 
which  corresponds  to  a  short-circuit  current  of  5,000  amperes. 
The  test  fuse  is  then  connec-ted  instead  of  the  liquid  rheostat, 
and  must  rupture  the  circuit  without  an  explosion  or  sus- 
taining the  arc. 

In   T.iblc  II  the  various  figures   for  the  different  countries 
are  tabulated. 

TABLE  II. — Values  of  Short-Cikcdit  Current  specified  hv 
VARIOUS  National  Rules  for  the  Testing  ok  Cut-outs. 


Working 

current 

of  cut-out. 

Swiss. 

German, 

American      !     ^b^™'" 

Amps. 

10 
:iO 
60 
100 

Amps. 

5.000 
5,000 
5,000 

Amps. 

1,000 

6.000 

12.000 

20,000 

Amps. 
10.000 

lO.OOU 
10.000 
10,000 

Amps. 

990 

1,9«) 

3.960 

6.600 

It  is  necessary  to  specify  the  minimum  of  plant  that  shall 
be  iised.  It  is  suggested  that  100  KW.  would  be  sufficient  for 
ordinaiy  duty  cut-outs,  and  500  kw\  for  heavy  dutj-  ones. 
More  may  be  necessary  in  order  to  reach  the  short-ciicuit 
capacity  when  testing  the  larger  sizes  of  cut-out^. 

The  time  taken  to  blow  a  fuse  dejiends  uix>n  its  size  and 
the  degree  of  overload. 

Schwartz  and  James  suggested  the  following  definition  of 
"  normal  fusing  current  "  :  — 

"  The  minimum  current  required  to  fuse  the  wire  in  such 
a-  time  interval  as  shall  be  necessary  for  the  wire  to  have 
attained  its  maximum   steady  temperature." 

This  is  practically  the  same  definition  as  has  been  adopted 
by  the  National  Electric  Code. 

If  a  definite  and  fixed  time  element  were  specified  it  would 
be  necessary  to  specify  ai  different  value  of  tune  element  for 
each  diameter  of  fuse  wire :  secondly,  it  would  be  necessary  to 
have  different  values  of  time  element  for  open,  protected, 
and  enclosed  cut-outs,  and  likewise  different  time  elements 
for  each  fuse  metal. 

A  current  just  below  the  nonnal  fusing  current  could  flow- 
indefinitely,  and  whether  the  conductor  will  reach  a  dan- 
gerous temperature  will  dei)end  upon  its  heat  dissipating 
capacity. 

The  "institution  Wiring  Rule  No.  98  h  requires  that  fu.ses 
"  must  be  so  proportioned  to  the  current  to  be  carried  that 
no  conductor  protected  by  them  can  be  rai.sed  in  temperature 
above  that  specified  in  Rule  44." 

It  would  be  very  desirable  if  directions  could  be  issued  to 
guide   the  user  in  applying  this  nile.    As  it  stands,   the  re- 
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Fn;.   9.— MiM.ivoi.T  Drop  Across  Bolted  Contacts. 

quireuient  simply  begs  the  question.  At  any  rate,  to  specify 
the  time  element  of  a  cut-out  does  not  serve  any  useful  pur- 
[X)se,  and  it  is  suggested  it  should  not  be  done. 

For  the  construction  of  .starters  and  regulators  the  copi>er- 
nickel  alloys  have  stood  the  test  of  time,  and  should  be  stau; 
liardised.  The  use-  of  iron  wire  should  be  prohibited,  as  wel. 
as  any  alloy  containing  zinc.  At  the  presimt  moment  mariy 
wire  manufacturers  make  the  same  wire,  but  call  it  by  dif- 
ferent trade  names.  This  leads  to  confusion,  and  is  very 
undesirable.  It  should  lie  quite  possible  now  to  fix  up<m  a 
series  of  standard  copper-nickel  allovs.  naming  them,  for  ex- 
ample, British  Standard  Copper-Nickel  Nos.  1,  '2,  3,  &c.,  which 
should  cover  all  usual  re<iuireinents.  Tables  of  their  resist- 
ances, temperature  coefficients,   &c.,   should  be  i.ssued. 

The  most  urgent  nuittcr  in  connection  with  motor  starters 
requiring  .standardi.s;ition  is  that  of  rating.  Clo.sely  con- 
nect^^d,  of  course,  with  the  standardisation  of  rating  is  the 
<luestion  of  the  performance  of  the  device  under  standard  test 
conditions. 

A  six>,cification  of  temperature  rise  and  freedom  from  per- 
manent injui-y  to  the  device  should  be  laid  down. 

Diversity  exists  at  present  araoiig  the  different  manufac- 
turers as  "regards  their  horse-tv-.-nisr  minut<»  ratings  of  liquid 
startcj-s  and  controllers.  Tl-w  would  be  obviated  in  future  if 
a  standard  rating  coulJ  t*  'ixed.  This  is  only  a  matter  of 
definition,  avl  ./^'zif*  Ve  .-rrnled  immediately  if  attention  were 
given  to  the  m<-»tcr  by  t"'  :omj)et<?nt  authority. 

It  would  be  a  tr^at  advantage  if  the  cross-sections  of  strips 
to  be  used  for  making  the  connections  on  switchboards  were 
standardised.  Haid-drawn  copjxjr  is  sometimes  specified  for 
these.  Hard-drawn  copper,  according  to  E.S.C.  Report  No.  7, 
has  a    specific   resistance  2  per  cent.   Uighe^-   «ixan    annealed 
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high-cofiductivity  copper.  Its  use,  moreover,  is  wasteful,  as 
it  has  to  be  purchased  in  straight,  comparatively  short, 
leufTths.  Thus  it  has  to  be  cut  to  waste  much  more  than 
copi^ei-  purchased  in  long  roUs.  Moreover,  built-up  hard- 
drawn  bus-bars  must  contain  many  more  joints  which  are 
expensive  to  make,  and  also  the  cause  of  ohmic  loss.  In 
view  of  these  facts  it  would  be  desirable  to  standardise  on 
the  basis  of  annealed  copper.  All  strips,  except  the  smallest, 
should,  as  far  as  possible,  be  of  a  uniform  thickness  (say 
i  in.),  but  of  varying  widths.  The  use  of  such  thin  strips 
permits  of  large  bars  being  bujlt  up  with  maximmn  ventila- 
tion; moreover,  they  are  veiy  much  easiei-  to  handle  than 
thicker  strips. 

The  measurement  of  the  temi^erature  -  ri.'^e  of  connections 
should  be  by  thermometer.  Cormections  in  the  immediate 
neighbomhood  of  instrument  shunts  should  be  allowed  to 
run  hotter  than  the  normal,  as  such  shunts  dissipate  their 
heat  to  a  great  extent  through  the  connections.  Temperature 
measurements  should  therefore  not  be  required  to  be  made 
within  1  ft.  or  IJ  ft.  of  the  shimts  measured  Uneally  alcmg 
the  conductor.  Reasonable  values  would  be  up  to  500 
amperes,  not  to  exceed  -20  deg.  C.  rise;  500  up  to  1,500  am- 
peres, 30  deg.  C. ;  and  1,500  amperes  and  above,  40  deg.  C. 
A  standard  of  milhvolt  drop  for  bolted  and  riveted  connec- 
tions would  be  very  desirable,  and  as  a  contribution  to  fixing 
this  the  curve  in  fig.  9  is  given  showing  results  obtainable  by 
reasonably  pood  workmanship. 

The  only  British  standards  (apart  from  some  minor  requii-e- 
ments  in  the  Institution  Wiling  Rules)  as  regards  switch- 
board constiiiction  \^hich  have  been  as  yet  established  are 
contained  in  the  official  regulations  issued  by  the  Home  Office 
and  Board  of  Trade.  These  are,  however,  concerned  primarily 
with  the  safety  of  the  workmen  and  of  the  public,  and  while 
their  constructional  requirements  are  excellent  in  themselves, 
they  are  not  appropriate  means  for  setting  up  such  standards. 
These  should  form  the  subject  of  special  specifications  to  be 
issued  by  the  Standards  Committee.  Among  the  require- 
ments to  be  covered  by  such  specifications  may  be  enumerated 
the   following  : — 

Clearances,  general  arrangement  of  apparatus  and  cormec- 
tions, prohibition  of  the  use  of  inflammable  material,  passage 
w^ays.  gates,  shields,  &c. 

From  the  manufacturing  point  of  view  it  would  also  be  an 
excellent  thing  if  the  dimensions  of  slabs  used  in  switch- 
board construction  could  be  standardised.  This  has  already 
been  done  by  individual  manufacturers,  and,  if  all  could  be 
brought  into  line,  considerable  economy  would  be  effected. 

As  regards  high-tension  boards,  a  code  of  principles  should 
be  set  up  which  would  guide  central-station  engineers  and 
manufacturers  in  selecting  the  tj'pe  of  board  most  suitable 
for  the  particular  service  required.  This  matter  is  of  parti- 
cular importance  in  view  of  proposals  for  linking-up  and  bulk 
supplies,  which  are  likely  to  be  considerably  extended  in  the 
future.  Such  Unking-up  is  difficult  and  costly  of  reaUsation 
when  the  stations  to  be  connected  are  equipped  with  differ- 
inff  forms  of  switchgear. 

One  of  the  most  beneficial  principles  of  high-tension  switch- 
gear  construction  is  the  cellular  principle  originally  enun- 
ciated by  Dr.  Ferranti.  In  the  author's  opinion  all  high-ten- 
sion boards  should  be  based  upon  this  fundamental  idea. 
Modern  experience  has  shown  that  the  cells  containing  the 
oil  switches  should  be  practically  gas-tight,  and  the  effect  of 
arcs  which  have  been  set  up  as  the  result  of  accidents  has 
demonstrated  the  necessity  of  very  substantial  construction 
of  the  dividing  walls  and  partitions. 

The  Commission  on  High-tension  .\pparatus  set  up  by  the 
Swiss  Elektrotechnis::her  Verein  reported  that  it  had  been 
found  necessary  to  leave  openings  in  the  oil-switch  tanks  to 
prevent  their  bursting  when  "  internal  explosions  take  place." 
It  is  very  much  better  to  make  the  switch  tank  sufficiently 
strong  to  withstand,  in  conjunction  with  a  sufficient  air 
cushion  above  the  oil.  any  pressure  which  may  be  set  up  due 
to  operating  conditions.  Such  a  construction  does  not  offer 
any  insurmountable  difficulty.  If  a  vent  to  relieve  pressure 
inside  the  oil  switeh  is  provided,  this  should  communicate 
through  a  pipe  with  the  open  air  or  a  place  where  the  ex- 
pelled fumes  are  harmless.  The  provision,  however,  of  a 
drain  pipe  would  seem  to  be  a  desirable  precaution  against 
accidents. 

The  horfi  gap,  forming  as  it  does  a  necessary  constituent  of 
very  many  forms  of  lightning  arrester,  should  be  standardised 
as  regards  its  shape  and  jump- over  voltage.  The  latter  de- 
pends partly  upon  the  diameter  of  the  rod  used  in  the  con- 
struction of  the  horns,  and  this  must  therefore  be  specified. 
.4s  regards  material,  both  galvanised  iron  and  copper  yield 
good  results. 

Great  diversity  exists  in  present-day  practice  as  regards  the 
size  of  choking  coils  used  for  the  protection  of  machinery 
against  the  entrance  of  dangerous  currents.  It  should  be  pos- 
sible, however,  to  lay  down  standards  (expressed  in  milli- 
henries) of  inductance  which  will  afford  reasonable  protec- 
tion in  the  various  cases.  A  general  fonnula  with  the  neces- 
sarv  curves  for  use  under  these  conditions  should  not  be  very 
difficult  to  obtain,  and  their  general  use  would  prevent  dis- 
putes arising. 

The  precise  shape  and  arrangement  of  the  coil  shotdd  for 
the  present  be  left  to  (he  different  manufacturers.  The  mini- 
mum clear  air  space  between  the  turns  of  the  coil  should, 
however,  be  fixed. 


It  is  probable  that  most  new  transmission  lines  of  any  con- 
siderable magnitude  in  the  near-  future  will  be  protected  by 
the  aluminium  electrolytic  arrester. 

.V  very  considerable  amount  of  development  work  in  con- 
nectiou  with  the  aluminiiun  arrester  has  been  carried  out  in 
the  private  research  laboratories  of  manufacturing  firms. 
While  a  good  deal  of  the  results  of  this  work  tas  been,  with 
commendable  broad-mindedness,  pubhshed  in  the  technical 
Press,  naturally  much  is  withheld  and  regarded  as  a  trade 
secret.  In  view  of  the  importance  of  the  matter  from  the 
point  of  view  of  the  future  of  the  British  electric  supply  in- 
dusti-j-  and  of  the  export  trade,  this  is  unsatisfactory,  as  the 
lonstants  of  such  a  vital  piece  of  apparatus  should  be  cortunon 
proix»rty,  just  as  are,  for  example,  the  insulating  properties 
of  the  commonly  used  dielectrics. 

The  question  of  the  establisliment  of  a  national  high-tension 
research  and  standardising  laboratory  has  been  touched  upon. 
Such  a  question  as  the  lightning-arrester  problem  could  be 
dealt  with  by  such  an  institution.  In  this  and  analogous 
electrical  engineering  developments  we  are  not  taking  the 
leading  place  that  we  should  occupy,  and  if  this  Institution 
could,  in  cooperation  with  the  industry,  take  steps  to  alter 
tliis  it  would  earn  the  gratitude  of  very  many  of  its  members- 


Discussion  at  Birmixgh-^ii. 
Mr.  F.  PoKEST  said  it  was  difficult  to  see  how  the  stan- 
dardisation of  switchgear  arrangements  could  be  introduced  j 
with  advantage  at  the  present  time,  and  especially  the  stan-  < 
dardisation  of  complete  cellular  construction  in  connection  J 
with  E.H.T.  switchgear.  There  was,  in  fact,  some  UkeUhood  r" 
that  the  e.h.t.  switchgear  for  large  bulk  supply  generating  ' 
stations  in  the  future  would  consist  of  a  simple  arrangement  ; 
of  duphcate  lead-covered  cable  bus-bars  and  connections,  very  ■■ 
strongly  clamped  and  supported,  with  oil-immersed  isolating  | 
switches,  and  with  only  the  oil  switch  totally  enclosed  in  a  , 
.-vparate  compartment.  If  the  author's  proposals  were  confined  'i 
to  details  of  switchgear  apparatus  only,  they  would  receive  j 
almost  universal   support.  -, 

Mr.  R.   L.   GooLD  said  that  the  real  obstacle  to  complete 

standardisation  was  the  existence  of  competition — the  de.sire  j 
of  one  Uianufacturer  to  excel   another.     This  was  an  axiom 
of  healthy  progress  in  refinement  of  construction  and  evolu- 
tion of  design.     Standardisation  was   eminently  desirable   in 

matters    such  as    the  back    connection   studs   and  nuts,    the  ,' 

length  of  break,  the  area  of  the  contact  surfaces,  and  other  J 

matters  attending  the   fundamental  switch   function  of   con-  i 

ducting  and  breaking  an  electric  current.    As  to  a  standardisa-  i 

tion   of   the  general   style  of  construction  which   the  author  / 

proiX)?ed,    he   thought  this   was  a  contioversial   subject.     In  J 

the  production  of  switchgear  it  was  difficult  to  see  how  the  ^ 

standard  switch  would  be  obtained  by  co-operative  action  on  ; 

the  part  of  designers  and  manufacturers.  ■] 

Mr.  .\.    Krodse  said  that   standardisation   must  not  mean  ^ 
the  fettering  of  progress;  research  and  experiment  must  be 
excluded  from  the  domain  of  standardised  products,  but  both 
these  must  be  carried  out  systematically  with  a  view  to  ulti- 
mate standardisation.      .^s  an  example  of  the  advantage  to 

fie    gained    by    standardisation,    he   referred    to    slate    bases.  \ 

These  were  worked  by  a  dozen  different  firms,  each  of  ■nhich  J 

made  for  most  other  trades  in  which  slates  were  used,  conse-  ^ 
quently,  each  firm  had  a  maximum  variety  of  requirements, 

with  resulting  inefficiency  and  want  of  precision.  J 

Mr.  G.    Rogers   agreed   that  standardisation   of  switchgear  :.' 

was  urgently  required;   he  knew  of  scarcely  any   branch  of  ; 

switchgear  the  parts  of  which  were  standard,   and  engineers  S 

were    constantly   up  against   trouble   and    needless    delay    in  ; 

emergency  through  the  lack  of  interchangeability  of  switch-  | 

gear.     The  author  suggested  the  standardisation  of  milhvolt  I 

drop  for  switch  contacts.     The   speaker   was  of   the  opinion  J 

that  in  each  case  the  standard  should  be  simply  the  current  ^ 

density  of  the  smi'ace  contacts.     There  would  be  two  stan-  I 

dards;  one  for  flat  surfaces,  and  one  for  laminated  brush  con-  > 

tacts.    In  both  cases  the  surfaces  should  be  properly  ground  { 

in.    He  agreed  with  the  author  that  the  ordinary  Whitworth  ^ 

threads  for  large  diameter  studs  were  too  coarse — the   finer  d 

the  thread,  the  better  the  contacts,   and   the  more   sensitive  ! 

the  action  of  the  nuts  in  drawing  together  a  number  of  flat  'i 

surfaces,    particularly    when    tin-foil  was  used    between  con-  ' 

tact  surfaces.    .\lso,  all  nut  dimensions  should  be  standardised,  * 

so  that  the  spanners  on  the  job  would  fit  every  nut  on  the  . 

switchboard.       He   did  not  think   that   it   was   necessary  to  J 

standardise  the   sizes  of  copper  used  in   the  building  up  of  I 

bus-bars.     A  much  better  and  easier  job  could   be   made  of  ► 

heavy   bus-bars  with    copper   thicker  than    the    author    sug-  J 

ge-sted.     The  details  of  the  large  number  of   indicating  and  , 

integrating    meters    used    on    switchboards    required   careful  { 

consideration.     Holding-down    screws.  Tind  size  and    position  ,. 

of  terminals,  should  be  standardised  in  order  that  the  instru-  « 
inent«  should  be  interchangeable. 

Mr.  R.  G.  J.4K£M.\N  said,  referring  to  Table  I,  it  would  be  ■*! 

seen  that  the  first  four  on  the  list  were  practically  the  same  * 

as  the  standard  Whitworth  gas  thread;  it  would  be  advisable  '; 

to  ailopt  this  rather  than  produce  another  standard.     It  was  ■; 

pi-acticaUy  impossible  to  insulate  the  first  coils  of  large  indue-  i, 

tion   motors   s-ifficiently   to   prevent  breakdown,   and   it  was  j 
certainly  the  best   practice  to  provide  an   external  choking- 

coil.    There  wa.s  no  reason  why  it  should  not  remain  perma-  ^ 
nertly   in   circuit. 


J 
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Mr.  R.  Orsettich  said  the  discussion  had  shown  that  the 
views  regarding  standardisation  were  very  divergent,  due  to 
the  fact  that  the  paper  did  not  distinguish  between  internal 
and  external  standardisation.  By  internal  standardisation  he 
meant  that  affecting  the  manufacture  in  the  w^orks,  whereas 
by  external  he  meant  the  niles  and  arrangements  which 
were  made  with  regard  to  the  user  of  the  apparatus.  The 
internal  standardisation,  apart  from  its  impoi-tance  to  the 
nianufacturer,  affected  the  industi-y  as  a  whole  in  so  far-  as  it 
was  the  basis  for  the  production  of  parts  or  materials  by  firms 
and  specialists,  for  instance,  china  insulators,  copiwr  strips, 
screws,  carbons,  &c.  The  external  standardisation,  on  the 
other  hand,  greatly  affected  the  operation,  replacements,  and 
repau-a  of  plant.  In  fixing  rules  of  this  kind  they  must  not 
limit  future  developments,  but,  rather,  they  must  make  room 
for  expansion.  The  rules  nmst,  therefore,  be  mainly  con- 
cerned ■nith  the  drawing-up  of  a  definite  specification  to 
enable  buyers  to  state  comprehensively  all  their  requu-ements, 
and  also  to  identify  and  compare  the  apparatus  offered. 
Furthermore,  1»hey  must  stafse  clearly  and  uniformly  the  tests 
with  which  the  apparatus  would  have  to  comply,  and  the 
minimum  conditions  of  acceptance.  Very  important  amongst 
these  were  the  endurance  tests  which  had  been  brought  for- 
ward by  several  standardising  committees  with  a  view  of 
fixing  the  minimum  time  during  which  any  apparatus  had 
to  operate  satisfactorily  before  requiring  attention  or  repair. 

Mr.  H.  W.  DiPPLE-  said  that  any  standardisation  of  knife 
switches  should  sjjecify  for  the  grinding  and  finishing  of  the 
contact  surfaces,  so  that  the  whole  of  the  available  area  was 
used.  In  large  C.B.  telephone  exchanges  it  was  important 
that  the  resistance  of  the  main  circuits  between  the  batteiies 
and  the  point  of  distribution  to  the  individual  circuits  should 
be  kept  as  low  as  possible  in  order  to  avoid  cross-talk ;  the 
Post  Office  usually  specified  the  contact  area  to  be  not  less 
than  1  sq.  in.  per  200  amperes,  and  the  conducting  parts  to 
be  not  less  than  1  sq.  in.  per  .500  amperes.  He  had  seen 
cases  on  new  instaUations  where  the  switches  as  received- 
from  the  manufacturers  were  in  such  a  state  of  adjustment 
that  only  about  one-third  of  the  available  area  of  contact 
was  used,  consequently  the  switches  had  to  I)e  adjusted  on 
the  site.  The  same  remarks  applied  also  to  cut-outs  of  the 
i.lip  type  with  porcelain  or  fibre  handles.  He  had  seen  such 
fuses  received  from  the  makers  with  only  about  one-quarter 
of  the  available  contact  area  actually  in  use. 

Dr.  C.  C.  Garrard  (in  reply)  said  that  several  speakers 
appeared  to  think  that  the  effect  of  standardisation  would  be 
to  hinder  progress.  In  his  opinion  the  direct  opposite  was 
the  case,  and  Mr.  Krouse  bit  the  nail  on  the  head  when  he 
said  that  standardisation  and  re.search  must  go  hand  in  hand. 
Standardisation  provided  a.  jumping-off  place  for  new  advances 
and  impi-ovements.  It  was  really  sui'prising  that  nowadays  it 
should  be  necessary  to  argue  for  the  principle  of  standardisa- 
tion in  general.  Everybody  who  had  had  exi>erience  in  a 
factory  of  any  pretensions  at  all  knew  that  works  .standardisa- 
tion was  absolutely  necessary,  and  the  national  standardisa- 
tion advocated  in  the  pai^er  only  carried  us  a  step  further. 
He  emphasised  the  urgent  necessity  of  the  standardisation  of 
brass,  and  suggested  that  a  committee  should  be  set  up  in 
Birmingham  working  under  a  delegated  authority  from  the 
Engineering  Standards  Committee  to  deal  with  this  question. 


THE     YEAR'S     PROGRESS     IN     THE     U.S.A. 


In  the  course  of  an  article  on  the  progress  made  in  1917, 
Power  refers  to  the  trend  toward  higher  steam  pressures.  With 
proper  selection  of  available  equipment  and  close  attentiojj 
to  air  leakage  it  is  now  pos.sible  to  maintain  a  vacuum  97 
per  cent,  perfect,  leaving  Uttle  to  gain.  At  the  upper  end 
of  the  thermal  cycle  the  opportunity  for  improvement  is 
greater.  With  present  materials  and  designs  a  maximum 
initial  temperature  of  700  deg.  is  considered  the  practical 
limit.  Made  up  in  the  proper  proportions  by  pressure  and 
superheat,  there  is  a  possible  10  to  1'2  per  cent,  gain  in 
economy  over  present  results.  Increase  of  friction  with  the 
density  of  the  steam,  the  gi-eater  expansion  and  contraction 
and  other  practical  difficulties  detract  froni  the  above 
theoretical  estimate,  but  even  a  portion  of  the  gain  men- 
tioned is  worth  striving  for.  Turbine  builders  see  no  insur- 
mountable difficulties  in  perfecting  their  machines  for  the 
higher  pressures.  However,  radical  cianges  in  boiler  and 
valve  design  wiU  be  necessary.  The  pressure  limit  for  the 
standard  boiler  has  been  placed  at  350  lb.,  whereas  .500  to 
«X)  lb.  is  anticipated.  Exi^erimental  work  to  develop  boilers 
tor  these  pressures  is  now  m  progress.  At  the  present  time 
pressures  up  to  -2.50  lb.  are  common,  and  during  the  last  year 
a  number  of  installations  were  made  or  planned  in  which 
ine  pressures  will  be  higher. 

At  Joliet,  the  Public  Seiwice  Co.  of  Northern  Illinois  has 
cross-drum  boilers  designed  for  350  lb.  pressure  and  2-25  deg. 
ot  superheat.  This  is  the  highest  pressure  used  in  a  central- 
etation  plant  in  the  U.S.A.,  and  it  is  generally  conceded  that 
It  IS  about  the  limit  for  boilers  of  the  present  standard 
design.  In  the  same  plant  an  innovation  is  the  use  of  a 
horizontal  all-steel  individual  economiser  placed  above  and 
i   integral  with  the  boiler,  the  whole  bemg  enclosed  bv  a  steel 


ca.sing.  Although  careful  tests  have  not  been  made  as  yet, 
the  boilers  have  been  in  oi^eration  long  enough  to  indicate 
that  they  will  develop  exceptionally  high  capacities  and  that 
the  efliciency  may  exceed  80  per  cent. 

Tlie  new  steam  station  of  the  Buffalo  General  Electiic  Co. 
is  designed  for  275  lb.  pressure  and  275  deg.  of  superheat, 
giving  a  total  steam  temperature  of  689  deg.  The  station  waa 
plajiued  for  a  capacity  of  2(X),000  kw.,  but  the  initial  installa- 
tion was  60,000  KW.  in  three  units.  The  boilers  are  of  the 
cross-drum  type,  having  11,400  sq.  ft.  of  steam-making  sur- 
face each.  They  are  fired  at  both  ends  by  two  15;retort 
underfeed  stokers.  This  duplex  stoker  setting,  measuring  at 
the  grate  level  nearly  24  ft.  wide  by  Hi  ft.  deep,  is  the 
largest  ever  buUt,  and  the  ratio  of  grate  area  to  heating  sur-- 
face,  1  to  27.3,  is  probably  the  most  liberal  employed  in 
ix>wer-plant  practice.  At  iiormal  rating  a  tiifle  less  than  two 
tons  of  coal  per  hour  is  fed  to  each  boiler.  The  stokers  are 
capable  of  supplying  15  tons  per  boiler  per  hour,  and  when 
feeding  lOJ-  tons  per  hour  per  boiler,  which  is  well  within 
easy  oi>eration,  the  rate  of  combustion  is  about  50  lb.  per 
fiq.ft.  of  grate,  and  the  evaporation  i>er  sq.  ft.  of  heating 
surface  is  14.4  lb.  When  this  is  compared  to  3  lb.,  -which 
is  considered  a  fair  figure  foi*  nonnal  operation,  it  is  evident 
the  plant  has  been  designed  to  carry  overloads  that  would 
liave  been  considered  inipos.sible  a  few  years  ago.  To  avoid 
difficulties  with   scale  the  make-up  water  is  distilled.     .- 

Last  year  a  list  was  given  of  large  tm'bines  on  order. 
Some  of  the.se  were  the  50,000-k.v.a.  turbo-generator  for 
Connors  Creek,  the  60,000-kw.  three-cyhnder  unit  for  the 
Interborough,  a  45.000-kw.  turbine  for  the  NaiTagansett 
Electric  Lighting  Co..  of  Providence,  and  five  30,000-  and 
35,000-KW.  machines  for  the  Commonwealth-Edison  Co.  To 
this  list  may  be' added  a  45,000-KW.  two-cylinder  compound 
unit  and  a~  70,000-KW.  three-cylinder  machine,  the  largest 
ever  made,  for  the  Duqiiesne  Light  Co.,  of  Pittsburgh.  Some 
of  these  machines  have  been  installed,  and  the  others  are 
still  in  the  making. 

In  the  impulse  turbine  there  is  a  noticeable  tendency  to- 
ward symmetrical  .cone-shaped  construction,  the  elimination 
of  angles,  and  the  production  of  a  straight  path  for  the  steam. 
The  early  stages  are  becoming  smaller  in  diameter  and  fewer 
to  minimi.se  the  friction  and  leakage,  which  increase  with  the 
density  and  pressure  of  the  steam,  and  better  metals  are 
Ijeing  employed  so  that  a  high  velocity  of  the  blading  may 
be  maintained.  The  numerous  control  valves  regulating  the 
quantity  of  steam  to  the  turbine  have  been  replaced  by  a 
single  throttle  valve  that  for  loads  below  normal  lowers  the 
pressure.  This  reduces  the  density  of  the  steam  and  lessens 
the  aforementioned  losses  without  diminishing  the  heat  con- 
tent per  pound.  At  the  low  end  the  stages  are  increasing 
in  diameter  to  reduce  the  leaving  loss  to  a  minimum.  In 
many  of  the  late  machines  the  length  from  the  first  to  the 
last  stage  is  less  than  the  short  diameter  of  the  exhaust  open- 
ing. 

In  the  smaller  units  the  tui-bine  is  rapidly  replacing  the 
reciprocating  engine,  even  invading  the  small  office-building 
plant.  It  requii-es  comparatively  small  space  and  httle 
attendance.  There  is  no  oil  in  the  exhaust  steam,  and  reduc- 
tion gearing  pennits  economical  speeds  for  both  the  prime 
mover  and  the  driven  machine.  The  small  turbine  for  auxili- 
ary drive  has  been  perfected  and  its  economy  improved.  To 
make  a  combined  pump  or  blow-er  unit  with  less  cost,  weight, 
and  dimensions,  a  one-beaiing  turbine  has  been  brought 
forth.  It  is  incomplete  in  itself,  but  becomes  an  integral 
pai't  of  the  over-all  equipment. 

To  take  advantage  of  the  low  steam  rates  of  the  large  tur- 
bines, the' trend  toward  electricaUy-driven  auxiliaries  has  con- 
tinued, steam  drives,  principally  turbines,  being  maintained 
in  lesser  number  to  ensure  continuity  of  service  and  to  main- 
tain a  proper  heat  balance. 

Manufacturers  report  orders  for  geared  units  as  opposed  to 
the  direct-connected  tui-bine  in  the  ratio  of  three  to  one. 
In  operation  the  gears  are  standing  up  well,  and  have  been 
l>erfected  to  such  a  point  that  they  make  little  noise.  Large 
geared  unils  for  excitation  arc  being  built  up  to  1,000  KW.  In 
these  designs  the  turbine  may  oiierate  at  its  most  economical 
speed,  and  the  generator  at  the  low  speed  necessary  to  ensure 
perfect  commutation. 

Surface  condensers  are  naturally  following  the  turbine  and 
getting  larger  each  year.  Up  to  date  70,000  sq.  ft.  of  active 
tube  smface  in  a  single  shell  is  the  largest.  Condensing 
equipments  for  the  60,000-  to  70,000-KW.  turbines  for  the  Inter- 
borough and  Duquesne  Light  Co.  plants  are  k)  contain  100,000 
sq.  ft.  of  suiface,  but  it  is  to  be  disposed  in  four  shells. 
Among  large  jet  condensers  the  installation  at  Providence 
"sei-ving  a  45,000-KW.  turbine  still  holds  the  record. 

A  Ijoiler  unit  commensurate  in  size  with  the  larger  turbines 
has  been  develoix'd.  It  is  known  as  the  Stevons-Pratt  boiler, 
and  is  made  up  in  four  sections,  each  being  a  complete  Bab- 
cock  &  Wilcox  cross-drum  boiler  in  itself,  with  its  own  super- 
heater, economiser,  and  forced-  and  induced-draught  fans. 
There  are  two  sections  on  either  side,  the  boilers  being  placed 
back  to  back.  One  stack  serves  the  unit,  and  the  coal-  and 
ash-handling  equipment  is  common  to  the  two  sections  on  the 
same  side  of  the  unit.  If  desired,  any  one  or  more  of  the 
sections  may  be  operated  indeiiendently.  The  .sections  are 
made  in  sizes  ranging  from  5,000  to  14, .500  sq.  ft.  of  heating 
surface.  Pour  of  the  largest  sections  operating  at  400  per 
cent,  of  rating  will  carry  58,000  KW.  The  unit  occupies  7,632 
sq.   ft.   of    floor  .space.    It  avoids  an    elaborate    boiler   room 
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coal    bunkers,    the 


building,   as,    with  the   exceptiou  o£    the 
unit  is  complete  in  itself.  ,  t^  aao^  tt,,, 

During  tlie  Veur  25-cycle  rotary  convcrtor.s  up  to  6,82o-KW. 
capacity  have" been  put  in  opcratiou,  antl  Wl-cycle  machines 
UP  to  5  80U  KW.  in  size  have  been  installoil.  These  machmes 
are  the  large.st  of  either  type  that  have  «.  lar  been,  built 

The  most  interesting  transl'ormer  unit  ot  the  year  is  proD- 
ablv  the  44,0(.KJ-volt  to  6,000-volt,  8,(K)0-k.v.a  oil-msulated 
Lli-cooled  unit,  six  of  which  were  built  for  the  Oai-negie 
St«el  Co.  The  radiators  arc  constructed  ot  a  number  oi 
^-ertical  flatt^-ned  tube,  welded  into  headers  ^vlnch  are 
flanged  and  liolted  to  the  tank.  The  24  radiators  op  each 
tank  "ive  an  effective  cooling  surface  o  approximately 
1000  000  so.  in.  Oil-insulated  water-cooled  units  ot  over 
tiire*  times  the  foregoing  capacity  are  under  construction  or 

^The  Pac^ific  Light  &  Power  Co.  has  installed  in  its  Eagle 
Eock  sub-station  at  the  end  of  a  transmission  line  241  miles 
long  a  ]5,000-K.v.A.  synchronous  condenser.  This  is  used  to 
maSitain  constant  voltage  at  the  '■<?cf'^''°g.,*;:°/]°f  X  wlJh 
transmission  line,  which  is  operated  at  135  CO)  vo  ts  with 
grounded  neutral  at  the  i>ower-house  ^°c^;  ^.^e^'^e.  ^.'^^  <;°"; 
denser  was  installed,  the  no-load  voltage  at  the  receiving  end 
wa?  211  (H^O  volts.  With  the  condensrr  m  .service  the  voltage 
at  ttie  receiving  end  of  the  transiui.HM,,  line  is  held  practi- 
cally constant  under  all  conditimis  nl   l^ad. 

In  the  steel  industry  the  application  ot  electricity  has  con- 
tinued to  make  rapid  advances.  There  is  in  use  at  the  pre- 
sent time  amroximatelv  690,000  h.p.  on  mam-roll  drives  m 
the  United  States,  an  increase  of  400  per  cent,  dunng  the 
last  five  years.  These  drives  require  very  large  motors.  A 
reversing  blooming-mill  unit  is  one  of  the  largest  direct-cur- 
rent single-unit  motors  that  has  so  far  been  Iniilt.  it  has  a 
momentary  rating  of  10,000  h.p.  at  40  n. p.m.  The  machine  is 
fullv  compensated,  and  is  shunt-wound.  In  spite  ot  its  great 
size  it  can  be  accelerated  at  the  rate  of  50  revolutions  per 
sex:ond.  The  motor  is  .supplied  with  power  from  a  flywheel 
motor-generator  set,  consisting  of  a  2,0(X)-Kw  500-volt  gene- 
rator driven  by  a  '2,200-volt,  2.000-h.p.  induction  motor.  The 
flywheel  weighs  100,000  lb.  ,,,.,.  •    ,„; 

The  vast  increase  in  the  use  of  electrical  furnaces  is  evi- 
denced by  the  fact' that  in  the  U.S.A.,  January  1st,  1916 
there  were  36  fumaces  in  use.  having  a  capacity  ot  191  net 
tons,  and  requiring  90,000  K.V.A.,  At  the  present  time  the 
capacity  has  increa.sed  to  approximately  1,00)0  net  tons,  re- 
quiring about  2:30,0{X)  k.v.a.  ,v,  v  i  ,i- 
A  250  000-KW.  totalising  graphic  mete.r  built  for  the  Keokuk 
plant  of'  the  Mississippi  River  Power  Co.  is  the  largest  meter 
ever  con.structed.  The  instrument  will  give  a  graphic  record 
of  the  output  of  the  30  3-phase,  7,.500-KW.  generators  to  be 
installed  ultimat<>lv  in  this  plant.  To  accximphsh  this  30 
polyphase-meter  elements,  each  made  up  of  two  single-phase 
units  are  used.  The  induction  type,  of  meter  element  is  em- 
ployed The  moving  element  consists  of  six  aluminium  vanes 
all'supiwrted  on  a  single  .shaft.  All  connections  are  earned 
to  the  top  of  the  instrument  to  a  circular  terminal  bcMird 
having  240  binding  posts.  The  chart  is  12^  m.  wide,  and  is 
print^'d  in  12-hour  sections,  and  feed.s  at  the  rate  ot  3  in. 
7>er  hour. 
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Electricil  Patent  Agents,  285,  High  Holborn,  London,  W.C,  .ind  .nl 
Liverpool    and   Bradford.  

2,860.     "  Magnetic    compasses."      H.     O.    Merriman.      February     18th. 
2.863.    "  .Signalling  lamps."     E.   W.   Lovely.     February    18th. 

2.877.  "  Electrolytic    gas    process."      D.    M.\cdonai:d    &    R.    F.    Macdonai.d 
February   18th. 

2.878.  "  Carbonisation   and   distillation  of    coal.    Sic,    by    electricity."        L 
Mo'oKHOusE  &  C.   W.  Simpson.     February   19th. 

2,88C.     "  Method    of    producing    electricity    and^  mechanical    power  by   per 


2.912 


2,970. 
2.985. 
20th. 
3,005. 
3,008 


SucHOSTAWER.     February  19th. 
'  Electrically-operated    friction     clutches." 


&    U.    P/ 
Ammann, 


Kv.     February   21st. 
February    21st.      (Gc 


M.     L.^TOUK. 


ll.lOii.     "  Electric^  relays."     E.   Fawssui 

;j  Ul7      "  Rotary    electric    switches." 
,n.,m,   hebruJiry  21st,   1917.) 

:i  14(1      "  Audion    or    lamp    relay    or   acnplitying    apparatus, 
l-.liruriry  21st.     (France,  April    15th,   1916.) 

:l,l.i9.     "  Device    for     detecting    demagnetisation."       W.    A.    Clark,^   H.     t^. 
L..N.  FOKD    W    W    Longford  S  SriiiNX  IVlANL-tACTURmc  Co.     February  22nd. 

3 185.  "Electromagnets."  Soc.  Anon,  des  Etablissemenis  L.  Bleriot. 
February   32nd.     (Franco,    November  7th,  1917.)  _^ 

3  186.    "Voltage-controlling    mechanism    /or    electrjc     installat.ons  soc. 

Anon.  OES   ET,tBLlssEMBNTs    £.  Bleriot.     February   22nd.      (France,    November 
8th,    1917.) 

3,188.     "  Controlling    mechanism    for    i 

\NON.      DES     Et.IBLISSEMENTS    L.     BlERIOI. 

7ih,  1917.) 

3,195/3,196.    "  Magneto-electric   machine 
AND  H.  K.  Trenchmann.     February  22nd. 

3,213.    "  Electric    heating    apparatus." 

VAN       INSTHUMENTEN.      EN     ElECTRISCHE      APPARATE 

(Holland,   February  33rd,  1917.)  ,,     ,,•     r     r 

3  237  "  Electric  controllers  of  the  barrel  or  drum  typ.-.  W  .  C.  I  ipmn 
ANi>'  \ERITVS,  Ltd.     February  23rd.  ^    .-    t 

3,244.  "Means  for  detecting  small  electric  currents."  J.  S.  fc.  Iownsend. 
February  23rd.  ,.  .  , 

3,267.  "Cord  connections."  NaamlOOZE  Venmootschap  J-ABRI8K  van  In- 
STRUMFNTEN  EN  Elecirische  Appakaten  Inventum.  February  22nd.  (Hol- 
land,  February  23rd,  1917.) 


M.    \\.\ 


"  Electric'  g.as-lighters."     J.  W.    Mackenzie  (Safety  Gas   Lighter  Cor. 
U.S.A.).     February    19th 


"  Electric 
"  Dynam. 


electr 


uf.iclu 
:  machine 


E.   Fox. 


February   20lh. 
ion."      W.    Pickersgill   &    J. 


bells."     B 


tells.' 


Agencies,    Ltd..  &  J.    B.   Eder. 
British  .\cekcies,  Ltd.,  &•  J.   B.  Edek. 


Morse-cod 

Trolley    heads    for    electr 
Gill.     February  20th. 

3.013.  "  Enclosed   elect 
February  20th. 

3.014.  "  Mine.  &c.,  ele 
February  20th. 

S  016  "  Travelling  apparatus  controlled  by  electric  waves  for  deposit  o 
mines,  for  attack,  for  supply  of  munitions,  &c."  G.  DE  Yrarrazaval.  tcbru 
arv  20th. 

3,032.  "  Electric  resistances."  British  Thomson-Houston  Co.  (Genera 
Electric   Co.,   U.S.A.)     February  20th. 

3,023.     "Electrically-controlled    window    raising    an^^ 'f*"'"^.  ■"«''^"'^™- 
F    W    HowORTH    (Perfixt  Window    Regulator  Co.,    U.S.A.).     February  20th. 
3,056.     "  DynamCHCIectric    machinery."      F.   Creedy.      February    20th. 

"  Electromagnetic    apparatus    for    detection    of   large   masses    of    iro 
"    A.   H.  Booth.     February  21st. 

"  Electric  resistance  furnaces,  and   heaters  and  resistances,  &c."     f 
February  21st.                                                         ,              .      ,^  _  _         c 
Methods      of     manufacturing      cylind  '     '  " ' 


se    in    electrical   installations."     S' " 
February  23nd.    (France,   Novcml- 


British  TiioMSON-HotJSTOS  C< 


Naamlooze    Vennootschap.    Fabriek 
Inventum.       February    22n(l. 


V.  Stobie.     February   20th. 
D.  Swift  &  P.  Churchill.     February 


3,059. 


PUBLISHED   SPECIFICATIONS. 

The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
irintcd  and  abridged,   and    all    subsequent  proceedings   will   be    taken. 


3,070. 

^»OGEHS 

33 


Siai.SK  Thomson-Houston  Co.  (General  Electric  Co..  U.S.A.)    Februarv  «lst. 


lULATORS.        H.      L 
TEAiJSFbRMlNC, 

iE  Currents.     J. 


S:    VV.    H.    Exley'.      October      •' , 


15,366.     Electric   .\ccui< 
27th,    1916.     (112,956.) 

18,672.    Apparatus    for      —  - -. 

Alternating   or   Polvphase  Currents.     J.    F.    0.,i 
30th,  1915.     (102,977.) 

1501.  Means  and  Apparatus  for  Storing  and  Correcting  Defective 
TeJegrapilc  Signals  Preparatory  to  Transmission.  Eastern  Telegraph  Co. 
and   J.    H.    Dunbar.      January   30th,    1917.      (112,978.) 

1544  Dvnamo-electric  Machines.  Soc.  Anon.  Pour  I'Eclairage  Electrique 
dcs'  Vehicules.     Fdbruarv   4th,    1916.      (104,172.) 

1,641.  Electromagnetic  Switches.  British  Thomson-Houston  Co.  (General 
Electric   Co..  U.S.A.)     February   1st,  1917.     (112,983.) 

1  653  Electric  Transmission  of  Signals.  E.  A.  Laidlaw.  February  1st, 
1917.     (112,985.) 

1713  Elkctric.u.  ME.ASURING  Instruments  J.  H.  Care.  1-ebruary  <ina, 
1917.     (112,990.)  ^       ,r-  I 

1851  Eleciromaonetic  Switches.  British  Thomson-Houston  Co.  (General, 
Fleirtric   Co.','  U.S.A.)     February    6th.    1917.      (112,996.) 

1953.  Electromagnetic  Switches.  British  Thomson-Houston  Co.  (General 
Electric    Co..    U.S.A.)      February    8th,    1917.     (113,001,) 

2,133.  Device  for  Supporting  the  Shades  or  Rbfleciors  upon  Incandes- 
cent Lampholders  and  for  Locking  the  Lamp  to  its  Holder.  W.  Waller. 
February    13th,   1917.     (113,007.) 

3,363.  Controlling  Device  for  Electrically-  or  other  Power-driven 
Air  Compressors  for  Raising  Water.  P.  Frank  ii  Kynoch,  Ltd.  March 
7th,  1917.     ai3.022.)  .1 

5,451.  Protective  Devices  for  Dvnamo-eleciric  Machines  British  Thom- 
son-Houston Co.    (General  Electric  Co.,    U.S.A.)     April   18th,   1917.     (11.1,037.) 

7  702.  DvNAMO-ELECfRlc  MACHINES.  Soc.  de  Paris  et  du  Rhone.  May  26th, 
1916.     (107.010.)  ,  o  u     ,(ii.» 

8,631.  Magnetic  Pulleys  and  Belting.  P.  L.  Weston.  Janu-ary  8lh.  1917. 
(113,613.)  „  u  ,     t 

10,709.  Prismatic  Glassware  for  Ii-i-""'N,'*ting  Purposes  Holophane, 
Ltd.    (Holophane   Glass    Co.,    U.S.A.)     July  25th,    1917.      (113,063.) 

14  738  Portable  Electric  Transformers.  Johnson  &  Phillips,  and  W .  C. 
Kennctt.      October    lllh,    1917.      (113,077.) 


i 

Electrical   Developments    in    Austria.— The  Board  of  « 

Trade  Joiininl  quoting  from  the  ]\i<ner  ZeitiingAViener  AhendjMixf,  ^ 
says  ■— "  In  introducing  in  the  Reichsrat  the  Austrian  Govern-  , 
menfs  Bill  for  the  promotion  of  electrical  development,  the  ^ 
Minister  of  Public  Works  emphasised  the  backwardness  of  Austria  ^ 
in  regard  to  electricity.  Estimates  ot  the  available  water-power,  j 
he  oaid  varied  between  1,700,000  and  .5,000,000  H.P.  If  4,000,000  H.P.  4 
could  be  used,  the  saving  in  coal  would  amount  to  22,500,00(1  tons  ^ 
per  year  or  about  50  per  cent,  of  tlie  normal  consumption  :  Austria  J 
could  then  export  coal  to  Germany,  instead  of  havin>r  to  import  it  ^ 
from  that  country.  Amonff  special  features  of  the  Bill  may  be  . 
noticed  the  provision  that  the  State  will  participate  m  the  probts  J 
of  undertakinfrs  to  which  any  State  privileges  or  concessions  have  ^ 
been  ^ranted,  when  the  proHts  exceed  6  per  cent.,  and  the  provision  j 
that  the  State  will  have  the  right  to  acquire  undertakings  after  ^ 
25  years,  and  at  ihe  end  of  every  subsequent  period  of  five  years.       ^ 

Power    Plant    Farthest    North.— A    45-kw.     hydro- j 

electric  plant  for  light  .and  power  in  the  town  of  Chitma,  Alaska,! 
has  just  been  put  into  operation.  It  was  built  by  the  owners, f 
0  'W  andM.  S.  Nelson,  has  been  under  construction  for  two  years,  J 
and  cost  $22,000.  making  it  probably  the  most  costly  plant  per  kilo-^ 
watt  in  the  world.  One  of  its  distinctive  features  is  that  it  is  the  ^ 
farthest  north  ot  any  year-round  hydro-electric  plant  on  the,, 
continent.  The  water-power  is  drawn  from  a  three-acre  lake,; 
situated  100  ft.  above  the  Copper  River  and  separated  froin  it  by  aj 
ridge  By  driving  a  1.400-ft.  tunnel  through  this  ridge,  the  water^, 
from  the  lake  is  carried  over  to  the  Copper  River  side,  where  it  laj 
dropped  down  100  ft.  through  270  ft.  ot  16-in.  steel  pipe.; 
The  tunnel  was  driven  through  ilOO  ft.  of  frozen  earth  and  loose 
rock  and  through  500  ft.  of  extremely  hard  solid  rock.  The  eartli^ 
and  rock  were  thawed  with  steam  jeia.—Joiimul  of  EUrt-ncittj.       ^ 


^ 
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ECONOMICAL    COOKERY. 


One  of  the  most  remarkable  and  unlooked-for 
effects  of  the  'war  upon  domestic  affairs  has  been 
the  extraordinary  impetus  which  it  has  given  to 
electric  cooking  and  heating,  ,\vhich  have  made 
probably  more  progress  in  this  country  during  the 
past  three  years  than  in  the  lo  years  preceding.* 
This  applies  especially,  to  the  use  of  large  cooking 
installations  in  connection  with  the  supply  of  meals 
on  a  considerable  scale,  as  in  factories,  restaurants, 
&c.,  and  so  much  practical  experience  with  this 
kind  of  work  has  now  been  acquired  that  manufac- 
turers and  supply  authorities  are  in  a  far  better 
position  than  they  were  before  the  war  to  cope  with 
the  requirements  of  each  case  on  lines  that  guaran- 
tee success.  We  have  confidence,  therefore,  that 
in  drawing-  their  attention  to  a  new  opening  for 
business  which  has  recently  presented  itself,  we 
shall  not  only  serve  their  interests,  but  shall  also 
render  good  service  to  the  public. 

We  refer  to  the  strong  movement  w  hich  is  now 
in  progress  towards  the  establishment  of  "com- 
munal kitchens,"  for  the  purpose  of  cooking  meals 
for  the  public  on  a  large  scale,  thus  saving  an 
immense  amount  of  domestic  labour  at  a  time  when 
such  labour  is  scarce,  and  ought  to  be  dispensed 
with  as  far  as  possible,  and  at  the  same  time  secur- 
ing the  highest  measure  of  economy  of  fuel,  food, 
and  money  when  all  these  commodities  should  be 
husbanded  to  the  utmost.  As  we  have  indicated 
above,  it  is  precisely  when  employed  on  a  large 
scale  such  as  is  called  for  by  these  kitchens  that 
electric  cooking  is  at  its  best.  The  descriptions 
given  by  Mr.  W.  A.  Gillott  of  large  modern  cook- 
ing installations  in  his  paper  before  the  Institution 
of  Electrical  Engineers  are  so  fresh  in  the  memory 
of  our  readers  that  we  need  do  no  more  than  refer 
to  them;  but  we  may  lay  stress  upon  certain  fea- 
tures of  importance  in  this  connection. 

As  regards  the  running  cost,  Mr.  Gillott's  experi- 
ence shows  that  with  electricity  at  |d.  a  unit,  and 
gas  at  2s.  per  i,ooo  cu.  ft.,  the  foraier  is  the  cheaper; 
to  the  saving  in  cost  must  b%  added  the  saving  in 
ffoor  space,  the  perfect  cleanliness  and  convenience 
of  electric  cooking  plant,  the  absence  of  noisome 
fumes  (which  in  a  gas-heated  plant  necessitate 
special  provision  for  ventilation),  and  the  certainty 
of  obtaining  the  same  temperature,  and,  therefore, 
the  same  results  in  cooking  time  after  time.  Again, 
Mr.  Gillott  confirms  the  claim  that  electric  cooking 
materially  reduces  the  shrinkage  of  meat  in  roast- 
ing, his  data  showing  a  saving  of  more  than  lO  per 
cent.:  at  the  present  time  of  scarcity  this  is  a  most 
important  consideration.  Lastly,  the  service  of 
communal  kitchens  is  essentially  a  day  load,  and 
will  not  make  any  additional  call  upon  the  generat- 
ing plant  and  mains. 

We  suggest,  therefore,  that  electricity  supply 
managers"  should  do  their  utmost  to  induce  the 
authorities  to  adopt  electric  cooking  for  these  kit- 
chens, and  we  would  particularly  address  this  pro- 
posal to  the  engineers  of  municipal  undertakings, 
seeing  that  thekitchens  are  under  municipal  con- 
trol,,"rendering  their  managers  readi'ly  accessible  to 
persuasion,  and  that  the  kitchens  are  often  housed 
at  the  public  baths,  where  hot  water  is  obtainable 
on  the  most  economical  basis,  and  a  supply  of  elec- 
tricity is  usually  available  without  the  necessity  of 

and  "  Oitj 


•Striking  instances  are  given  in  our  "Notes' 
Notes  "  to-day. 
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laying a  new  service.  The  opportnnity  is  one  which, 
on  every  count,  ought  not  to  be  missed;  and  we 
may  add  that  prompt  action  is  essential,  for  the  rival 
agencies  are  already  opening  a  campaign  with  the 
same  object  in  view. 


Whatever    may   be  thought    of 
"  Daylight  the  principle  invoJved  in  the  adop- 

Saving"all  tiou   of   the   "Summer-time"    sys- 

the  Year  Round.  tern — to  our  mind  it  is  unscientific 
and  artificial  to  the  last  degree, 
being,  in  effect,  a  device  for  tricking  ourselves  into 
gettmg  up  an  hour  earlier — it  is  not  denied  that 
under  war-time  conditions  it  results  in  a  modest 
economy  of  fuel  and  facilitates  the  cultivation  of 
allotments,  and  may  be  accepted,  therefore,  as  a 
temporary  makeshift  until  the  nation  grows  vpand 
is  able  to  dispense  with  make-believe.  But  it  is 
obvious  that  what  is  put  on  at  the  end  of  the  day  is 
— or  ougnt  to  be — taken  off  the  beginning  of  it, 
and  hence  if  the  period  during  which  the  device  is 
employed  is  too  greatly  extended,  we  shall  merely 
transfer  the  consumption  of  fuel  for  lighting  and 
heatmg  from  one  end  to  the  other,  with  advantage 
to  no  one.  This,  in  fact,  is  what  already  happens  to 
some  extent  in  the  spring  and  autumn  in  the  case 
of  the  many  workers  whose  calling  requires  them  to 
rise  very  early  in  the  morning,  and  the  extension  of 
the  period  this  year  to  embrace  the  whole  intei-val 
between  the  vernal  and  autumnal  equinoxes  will 
aggravate  the  trouble, 
"what,  then,  are  we  to  say  of  the  proposal  put 
forward  by  Mr.  Samuel  Insull,  president  of  the 
Commonweahh  Edison  Co.,  of  Chicago,  who, 
according  to  the  Electrical  Review  of  New  York, 
strongly  advocates  a  change  in  time  all  the  year 
round? 

Mr.  Insull's  achievements  and  position  in  the 
electrical  world  are  such  that  any  proposition  he 
supports  ip&o  facto  demands  serious  consideration. 
The  conditions  obtaining  in  the  United  States  as 
regards  working  hours,  &c.,  may  differ  consider- 
ably from  those  with  which  we  are  familiar  here. 
Mr.  Insull  estimates  that  "  daylight  saving  "  for  five 
summer  months  (sic.  Would  that  Ti'e  could  look  for- 
ward to  five  months  of  summer,  instead  of  the  scraps 
our  chmate  allows  of)  would  save  the  electricity  in- 
dustry in  Chicago  about  15,000  tons  of  coal  per 
annum,  and  the  entire  country  230,000  tons  of  coal; 
it  would  save  the  electric  light  consumers  of  the 
United  States  y^  million  dollars  a  year,  "  this  being 
a  loss  of  income  to  the  lighting  companies,  with 
coal  the  only  off-setting  saving."  All  honour  to 
Mr.  Insull's  altruism.  But  if  daylight-saving  were 
made  effective  throughout  the  year,  the  day  power 
load  and  evening  lighting  load  would  not  overlap 
so  much  as  at  present,  thus  reducing  the  peak,  and 
saving  capital  expenditure.  This  appears  to  be  the 
main  ground  upon  which  he  bases  his  contention. 

We  may  point  out,  however,  continuing  the  line 
of  argument  which  we  have  put  forward  above,  that 
if  this  course  were  followed  there  would  be  a  heavy 
lighting,  heating,  and  cooking  load  in  the  early 
morning,  which  might  overlap  the  traction  and 
power  load  sufficiently  to  reproduce  the  evening 
peak  in  the  morning  hours,  in  which  case  no  advan- 
tage would  be  realised. 

There  is  also  another  aspect  of  the  question  to 
which  attention  may  be  directed — namely,  that  the 
peak  is  progressively  diminishing  in  importance  as 
the  efficiency  of  lamps  improves  and  the  day-load 
curve  fills  up.  Moreover,  the  adoption  of  electricity 
for  heating  and  cooking  is  extending  very  rapidly, 
and  th^se  loads,  whilst  fairlv  heavy  in  the  morning, 
have  not  been  found  Jo  add  materially  to  the  even- 
ing peak.  The  shape  of  the  load  curve,  in  fact,  is 
changing  all  the  time,  and  it  is  not  possible  to  pre- 


dict it  ver)-  far  ahead.  On  the  whole,  we  cannot 
see  that  any  appreciable  benefit  would  be  derived 
from  the  policy  under  consideration  ^it  seems  to  us 
that  it  would  in  the  end  defeat  its  own  object,  for 
once  the  cliange  was  made,  the  time  for  the  whole 
year  would  be  permamntly  set  forward,  and  people 
would  gradually  work  into  their  old  ways  and  times 
regardless  of  the  clock,  which  eventually  would 
have  to  be  set  forward  again.  It  reminds  us  of  the 
kitten  chasing  its  own  tail: 


The  Electrical 

Regeneration 

oi  France. 


enemy 
France, 
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It  is  oeKtain  that  a  very  pro- 
minent part  will  be  played  by 
electricity  in  connection  with  the 
restoration  and  reconstruction  of 
the  regions  devastated  by  the 
North,  North-East,  and  East  of 
constituted  some  of  the  richest 
industrial  districts  in  that  counti-y  prior  to  the  war. 
Already  the  competent  authorities,  assisted  by  the 
interested  professional  organisations,  have  prepared 
a  scheme  relating  to  the  measures  to  be  adopted  for 
restoring  the  economic  life  of  the  areas  in  question 
on  their  return  to  the  rigJitful  owners. 

Among  the  urgent  problems  which  will  then  arise 
will  be  that  concerning  the  supply  of  power  to  all_ 
the  establishments  (textile,  sugar,  coal,'  engineer-' 
ing,  chemical,  iron  and  steel,  paper,  ^c.)  which! 
will  be  raised,  from  the  ruins.  In  1912  the  steaml 
plant  in  the  districts  ravaged  by  the  invasion  wasi 
distributed  over  10,575  establishmeats,  with  an  aver-'| 
age  power  of  102  h.p.  On  the  other  hand,  the  output; 
capacity  of  the  distribution  companies  amounted  toi 
about  57,000  H.P.,  and  the  length  of  mains  toj 
approxima~tely  3,100  miles.  It  is  assumed  that  pri-^; 
vate  steam<  plant,  central  stations,  pole  lines  and  con-> 
ductors  will  have  entirely  disappeared.  It  would,^ 
therefore,  seem  that  the  only  means  of  their  attain-' 
ing  the  desired  object  will  be  by  the  organisation;; 
in  a  rational  manner  of  the  production  of  electrical'^ 
energy  in  large  works  erected  on  the  most  favour-j 
able  sites,  interconnected  and  supplying  sub-stations,, 
whence  the  distributors  would  be  taken  to  the; 
different  localities.  Before  the  war  there  were^ 
no  fewer  than  236  central  and  private  stations  of  onei 
kind  or  another  for  the  purpcfse  of  distribution  in- 
the  districts  under  consideration.  This  economic 
error,  according  to  the  scheme  now  under  discus-- 
sion,  is  to  be  remedied  by.  the  erection  of  largei 
stations,  which  will  render  useless  any  small  plants 
in  the  future,  will  reduce  the  transport  of  coal,  andj 
render  the  railways  better  able  to  convey  materials^ 
for  the  rapid  reconstruction  of  the  districts  con-^ 
cerned.  • 

The  Chambre  Syndicale  des  Usines  d'ElectriciteJ 
in  a  report  presented  to  the  Ministry  for  Public 
Works  last  September,  estimates  that  it  will  be  ad- 
visable to  lay  down  plant  of  300,000  h.p.  for  the 
purpose  in  question,  of  which  100,000  h.p.  should  be 
ready  on  the  cessation  of  hostilities.  The  Chambre 
suggests  the  adoption  of  the  3-phase  system  at  50 
periods,  with  identicail  generating  sets  each  of  5,000 
KW.  In  addition,  the  Syndicat  Professionel  des  Pro- 
ducteurs  et  Distributeurs  d'Energie  has  made  a 
study  of  the  question  of  the  unification  of  the  pres- 
sures of  transmission  and  distribution,  and  has  set 
forth  proposals  which,  in  the  opinion  of  the  Syndi- 
cat, appear  the  best  adapted  to  the  purpose.  The 
whole  programme  is  now  in  course  of  execution. 
As,  however,  time  will  be  required  for  the  erection 
of  the  permanent  stations  and  transmission  lines, 
and  energy  will  be  needed  at  once,  it  is  intended  tc 
construct  temporary  stations  at  first,  which  will  hi 
equipped  with  the  generating  sets  on  order,  whilsl 
at  the  same  time  recourse  will  be  had  to  the  surplu; 
of  energy  available  at  the  works  erected  by  th( 
military  authorities  in  proximity  to  the  front  and  ir 
the  reconquered  districts. 
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ELECTRICAL     DEVELOPMENTS     IN     ITALY. 


By  E.  STKACHAN  MORGAN. 


(Contimu'd  from  pflye  221.; 

In  Italy,  distances  of  oyer  350  miles  are  already 
;ontemplated;  this  means  that  not  a  single  town  in 
he  kingdom  need  be  without  electric  service.  The 
mportance  of  this  can  hardly  be  over-estimated  in 
/iew  of  the  fact  that  Italy  is  almost  the  only  indus- 
;rialised  country  which  has  no  coal  mines,  and  that, 
n  compensation,  it  has  more  potentiahties  of  water- 
jower  than  any  other  country.  It  is  estimated  that 
:he  water-power  theoretically  available  reaches  the 
enormous  amount  of  40,000,000  h.p.  It  is  most 
unlikely  that  more  than  a  small  fraction  of  this 
will  ever  be  harnessed,  even  allowing  for  the  greatly 
improved  methods  of  utilisation  that  are  sure  to 
:ome  in  the  future.  The  estimates,  official  and  un- 
official, of  the  power  awaiting  development  vary 
from  2,000,000  to  6,000,000  H.P.,  but  these  are  neces- 
sarily father  vague  estimates.  The  official  estimate 
of  the  Genio  Civile  is  4,000,000.  Signor  Omodeo 
thinks  that  less  than  10  percent.,  perhaps  less  than 
5  per  cent.,  of  the  possible  available  power  is  now 
utilised. 

A  concrete  example  of  what  has  been  done  by 
judicious  embankment,  even  on  a  small  scale,  throws 
some  light  on  these  possibilities,  and  seems  to 
justify  enthusiasm.  The  Brass'inone,  a  small  tor- 
rent in  Emilia  that  barely  sufficed  to  provide  25  h.p. 
to  a  mill,  now  distributes  from  5,000  to  6,000  h.p. 
In  any  case,  it  is  most  unlikely  that  either  capital 
or  industrial  leaders  will  be  available  to  utilise  the 
minimum  estimate  in  less  than  several  decades. 

The  development  of  this  industn-  during  the  past 
20  vears  may  be  considered  imder  four  aspects : 
(i)  The  increase  in  the  number  of  installations;  (2) 
the  gradual  disappearance  of  the  smaller  companies 
either  by  amalgamation  with,  or  absorption  by,  the 
larger;  (3)  the  steady  decrease  in  the  price  of  the 
Kw.-hr. ;  (4)  the  riveting  of  the  German  grasp  on  the 
companies. 

(i)  It  would  hardly  be  possible  to  give  the  number 
of  installations  at  any  time  with  accuracy,  and  even 
if  this  could  be  done  it  would  be  but  a  momentary 
truth,  as  they  are  constantly  varying;  but  it  may  be 
briefly  stated  that  whereas  in  1891  only  250,000  h.p. 
were  utilised,  the  latest  information  is  that  rent  was 
in  1915  paid  for  1,000,000  h.p.  It  should  be  noted, 
however,  that  rent  is  in  some  cases  paid  in  order 
to  keep  unused  concessions  alive;  on  the  other  hand, 
the  industrial  potentiality  is  always  about  10  per 
•cent,  greater  than  the  h.p.  on  which  rent  is  paid. 
In  some  cases,  too,  rent  is  paid  in  order  to  prevent 
a  rival  from  utilising  what  the  concessionaire  can- 
not at  the  time  use. 

Accepting  the  accuracy  of  these  figures,  it  would 
seem  that  the  average  annual  increase  of  power  used 
amounted  during  this  period  to  about  30,000  h.p. 
per  annum.  During  these  years  experience  taught 
the  lesson  that  only  enterprises  on  a  large  scale 
were  economically  sound,  and  this  is  indicated  by 
the  scale  of  the  demands  made.  These  were  on  an 
average: — For  the  years  1885-1886,  36  h.p.;  1889- 
1892,  130  H.F. ;  1897-1898,  230  H.p. ;  1909,  2,160  h.p.  ; 
and  since  then  aoplications  have  been  made  for 
installations  as  large  as  100,000  h.p. 

In  this  connection,  the  following  extract  from  a 
statement  recently  made  by  Signor  Semenza  (Pre- 
sident of  the  Electrotechnical  Association)  is  of  in- 
terest :  — 

"  No  official  statistics  are  available  later  than  1898. 
I  have,  therefore,  had  to  depend  for  information  as 
to  the  present  position  on  such  inquiries  as  I  have 
been  able  to  make.  I  have  been  able  to  get  at  the 
facts  regarding  200  new  plants,  nearly  all  of  which 
are  of  considerable  importance.     I  have  no  details 


of  the  numerous  small  plants,  but  their  total  output 
may  amount  to  86,000  h.p.  The  total  horse-power 
of  these  200  large  plants,  .established  since  189S, 
amounts  to  about  593,000  h.p.;  add  to  this  the 
123,000  h.p.  existing  in  1900,  and  the  total  comes  to 
71(3,000  H.p.  in  1909.  The  small  unenumerated  com- 
panies produced,  I  assume,  not  less  than  72,000  h.p., 
and  thus  all  the  installations  in  Italy  sum  up  to 
about  890  H.p.  Of  the  new  plants  about  580,000 
H.p.  are  water-power,'  and  110,000  steam.  The 
average  annual  increase  may  thus  be  put  at  about 
60,000  H.P.,  and  the  capital  invested  during  the 
period  at  about  L500,ooo,ooo." 

If  the  annual  rate  of  increase  has  remained  con- 
stant 1909-1917,  this  would  imply  a  present  horse- 
power of  1,200,000.  It  is  probably  rather  less,  as 
the  rate  of  development  had  shown,  at  least  till  the 
outbreak  of  the  war,  a  tendency  to  decrease.  On 
the  other  hand,  a  very  great  impulse  has  been  given 
to  the  use  of  electricity  for  munition  factories,  &c., 
during  the  war.  No  figures  relating  to  these  deve- 
lopments may  be  published,  but  when  they  are  re- 
vealed, and  when  the  potentialities  of  the  power  thus 
developed  are  released  for  peace  work,  it  will  be 
found  that  the  foundations  have  been  laid  for  some- 
thing like  an  industrial   revolution. 

Signor  Semenza  enters  this  caveat: — "The 
figures  given  above  must  not  be  taken  to  represent 
that  actually  utilised,  as  part  of  the  water-power  is 
maintained  as  a  resei-ve,  and  part  of  the  steam  power 
is  destined  to  take  the  place  of  water-power  during 
periods  of  drought.  Making  all  allowances,  we  may 
reckon  the  power  really  used  at  630,000  h.p.  to 
680,000  H.p." 

This  estimate,  if  applied  to  later  installations, 
would  reduce  the  1,200,000  h.p.  nominal  of  the. pre- 
sent time  (1917)  to  about  960,000  actual,  of  which, 
if  the  proportion  continues  to  be  as  it  was  in  1909, 
about  770,000  H.p.  would  be  water,  and  190,000  h.p. 
steam. 

There  is  a  considerable  difficulty  in  reconciling 
the  statistics  published  with  regard  to  the  use  of 
water-power.  In  the  first  place,  there  is  some  un- 
certainty as  to  what  proportion  of  water-power  is 
used  directly,  and  what  applied  to  the  development 
'of  electricity.  Italian  statistics  are  always  admir- 
ably neat,  but  do  not  always  hold  good  under  analy- 
sis, but  we  shall  not  be  far  from  the  mark  if  we 
assume  that  88  per  cent,  of  water-power  and  53  per 
cent,  of  steam:  are ,  converted  into  electric  energy. 
Signor  Lanino  tells  us  that  rent  is  paid  on  1,000,000 
H.P.  We  may  assume  that  a  great  part  of  the 
250,000  H.p.  used  before  1891,  and  therefore  non- 
electrically,  have  since  then  been  diverted  to  electric 
power,  so  that  these  figures  imply  that  the  electric 
horse-power  is  very  considerably  more  than  750,000 
H.P.,  probably  more  than  900,000  h.p.  On  the  other 
hand,  an  equally  good  authority,  Signor  A. 
Omodeo,  tells  us  that  at  the  end  of  1915  the  entire 
share  and  debenture  capital  employed  in  the  distri- 
bution (and  production)  of  electric  power  amounted 
to  L6oo,ooo,ooo  distributing  1,000,000  h.p. 

Allowance  must  be  made  for  the  fact  that  though 
many  companies  state  that  part  of  their  energy  is 
produced  by  water-power  and  part  by  steam,  they 
do  not  inform  us  what  is  the  proportion  of  one  to 
the  other,  nor  how  far  steam  power  is  looked  on 
merely  as  a  reserve. 

Some  important  companies,  such  as  the  Societa 
Elettrica  del  Adamello,  which  deals  with  50,000  h.p., 
seem  from  their  balance-sheets  to  have  no  steam 
plant.  On  the  other  hand,  the  Societa  Toscana  per 
Imprese  Elettriche,  thousjh  it  rents  some  water- 
power  from  another  company,  depends  mainly  on 
steam.  Generally,  however,  one  may  say  that  the 
tendency  is  to  use  the  steam  plant  merely*  as  a 
reserve  in  case  of  the  breakdown  of  water-power, 
and  that  as  the  water  system  is  more  and  more  per- 
fected the  use  of  steam  will  diminish.  One  reason 
that   prevents   or  delays  the  substitution   of  water- 
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power  for  steam  is  the  large  capital  needed  for  the 
installation  of  hydro-electrical  works.  Signer  G. 
Semenza  states  that  this  cost,  including  provision  of 
water-power,  transmission  lines,  transformers,  &c., 
amounts  to  Li,430  per  h.p.,  as  against  L500  per 
H.p.  for  steam. 

( To  he  conrlwM. ) 


THE     CONTROL     OF     LARGE     AMOUNTS 
OF     POWER. 


By  E.  B.  WEDMOEE,  M.I.E.E. 


{Abntract    of    paper,  read   before    the   Institdtion   OF 
Electrical  Engineers.) 

The  increasing  use  of  electrical  energy  and  its  economical 
production  require  the  use  of  larger  generating  stations  and 
the  linking  together  of  existing  plants.  These  extensions  in- 
volve soiuethmg  more  than  the  use  of  larger  units  and  the 
adding  of  unit  to  unit.  New  conditions  are  reached.  Factors 
vrhich  were  negligible  in  smaller  aggregations  of  plant  be- 
come serious  and  limiting  features. 

Ihe  forces  accompanymg  a  disturbance  are  increased,  and 
the  total  number  of  drsturbanoes  to  which  a  system  is  sub- 
jected increases  automatically  with  each  extension ;  thus  there 
are  introduced  new  problems  in  the  design  of  individual  parts 
of  the  plant  and  in  the  arrangement  of  them. 

There  are  no  insurmountable  difliculties  in  the  de.sign  of 
larger  machines,  heavier  cables,  and  of  switchgear  all  able 
to  cope  with  larger  forces  than  have  yet  been  met  with,  but 
a  little  consideration  will  show  that  the  limiting  features  are 
to  be  looked  for  not  only  in  the  generating  station,  but  in 
the  distributing  system.  Stations  and  networks  spread  oyer 
a  large  area  may  be  coupled  together  without  necessarily 
seriously  modifying  the  forces  to  be  dealt  with  at  any  point, 
but  a  striking  characteristic  of  developtnents  now  in  prospect 
in  the  principal  industrial  areas  is  the  increased  concentration 
of  large  amounts  of  power  in  small  areas.  This  inevitably 
follows  the  extended  use  of  electricity  for  domestic  purposes 
as  well  as  for  power  production,  and  introduces  new  condi- 
tions not  yet  fully  recognised. 
One  may  double  the  size  of  a  generating  station  with 
.  advantages  in  economy,  and  without  excessive  expenditure 
on  switchgear,  to  take  care  of  the  conditions  in  the  station 
itself;  but  ior  every  machine,  switch,  and  conductor  in  the 
main  station  there  are  large  numbers  of  smaller  machines, 
switches,  and  conductors  in  the  distribution  system,  and  if 
these  also  are  subjected  to  increased  forces  a  very  heavy 
expenditure  may  be  necessary  to  ensure  satisfactory  service. 
Not  only  is  this  ti'ue  as  applied  to  an  individual  town,  but 
similar  conditions  may  arise  where  a  large  bulk-supply 
scheme  is  devised,  and  a  number  of  existing  small  plants  are 
linked  up  to  a  common  and  larger  source. 

It  is,  therefore,  very  necessary  to  give  full  consideration  to 
the  new  conditions  introduced,  and  in  this  paper  an  attempt 
is  made  to  anticipate  the  probable  developments  of  the  imme- 
diate future,  and  to  show  how  the  conditions  arising  may  be 
dealt  with. 

The  problem  of  maintaining  continuity  of  supply  and  of 
protecting  the  plant  is  found  to  require  for  its  solution  the 
proper  proportioning  of  the  impedance  of  the  different  parts 
of  the  system. 

In  this  country  machines  are  already  building  in  sizes  up 
to  40.000  K.v..^.,  and  larger  sizes  are  building  in  the  United 
States.  Stations  have  been  laid  down  for  an  ultimate  output 
exceeding  '200,000  k.v.a..  and  this  figure  has  been  approached 
in  installations  already  in  operation. 

It  is  thought  that  in  this  country  for  some  years  to  come 
the  requirements  will  be  met  with  stations  not  greatly  ex- 
ceeding 100.000  K.V.A. ,  and  mostly  with  generating  units  not 
exceeding  20,000  to  30,000-k.v.a.   maximmn  rating. 

It  is  not  only  the  difficulties  of  water  supply  that  tend  to 
limit  the  size  of  stations,  but  in  areas  w-ithin  w-hich  200,000 
K.V.A.  can  be  utihsed  there  will  generally  be  economy  in 
distribution  by  the '  employment  of  two  100,000-k.v.a.  sta- 
tions, it  being  under  suitable  conditions  more  economical  to 
transport  coal  and  water  than  to  transmit  electricity. 

As  for  the  .size  of  generating  units,  it  will  be  seen  in  what 
follows  that  the  general  use  of  units  of  the  order  of  50,000- 
K.v.A.  output  would  throw  excessive  stresses  on  distribution 
apparatus  and  small  plant  generally  unless  special  precau- 
tions were  taken.  A  large  unit  may  fail  at  a  time  when 
abother  similar  unit  is  temporarily  out  of  commission,  point- 
ing to  the  provision  of  two  .spares  o^the  largest  size,  or  an 
equivalent  in  smaller  machines.  This  and  the  fact  that  such 
large  units  could  not  be  employed  economically  except  on 
larcre  interconnected  systems  with  a  total  output  greatly  ex- 
ceeding lOO.OnO  k.v.a!,  all  supports  the  contention  for  the 
general  use  of  machines  of  20,000  to  30,000  k.v.a. 
These   machines,    generating  at  about  6,000   volts,   will   be 


u-sed  mostly  with  transformers  stepping  up  to  30,000  or  30,000 
volts  tor  transmission.  Generally  the  machine  and  trans- 
former bank  will  form  one  unit,  all  switching  being  carried 
out  on  the  high-voltage  side.  There  is  likely  to  be  an  increas- 
ing use  of  overhead  lines  for  distribution  of  small  amounts. 
of  power  over  large  areas,  but  large  amounts  of  power  will 
be  distributed  through  underground  cables,  on  account  both. 
of  increased  freedom  from  disturbance  and  of  convenience  in 
negotiating  densely  populated  areas. 

Means  must  be  found  to  ensure  maintenance  of  voltage  at 
all  parts  of  the  system,  and  to  prevent  the  disturbance  o£ 
running  machinery.  Means  must  also  be  found  to  Limit  the 
power  which  can  be  concentrated  at  any  point  on  a  fault 
occurring,  and  to  a  figure  not  calling  for  excessive  expendi- 
ture in  the  construction  of  individual  pieces  of  apparatus. 

By  suitably  proportioning  the  impedance  of  the  different 
parts  of  the  system,  and  by  the  employment  of  quick-acting 
selective  protective  apparatus,  we  can,  however,  both  limit 
and  localise   these  disturbances. 

On  a  large  plant  we  can  to  a  considerable  extent  regain  the 
easier  conditions  of  small  plants  by  dividing  the  system  into 
sections  and  pai-alleling  these  through  reactances.  This  will 
admit  of  the  interchange  of  energy  for  pm-poses  of  economy, 
and  at  the  same  time  limit  both  the  interchange  of  energy 
during  severe  faults  and  the  disturbances  of  sound  sections. 

The  emploj'ment  of  reactances  for  interconnecting,  whether 
between  bus-bar  sections  in  an  individual  station,  in  trunk, 
mains  between  bus-bars  in  different  stations,  or  in  intercon- 
uectors  between  adjacent  parts  of  the  distributing  system, 
has  the  distinctive  merit  that,  .so  placed,  they  carry  only  that 
portion  of  the  load  w'hich  is  being  transferred  from  secfion 
to  section,  and  thus  waste  a  minimum  of  energy,  and  do  not 
interfere  with  regulation. 

Reactance  may  also  be  employed  in  series  in  any  part  of 
the  system,  but,  so  used,  the  reactance  will  have  to  carry 
the  total  load  fed  to  that  part. 

Wherever  employed,  the  reactance  limits  the  disturbance 
in  all  parts  of  the  system  beyond  it,  and  tends  to  isolate  the 
disturbance  from  all  parts  nearer  to  the  source  of  supply. 

In  discussing  the  use  of  reactance  it  is  found  convenient 
to  rate  the  reactance  in  terms  of  the  percentage  reactive 
voltage-drop  it  will  give  on  the  full-load  rating  of  the  part 
of  the  plant  with  which  it  is  associated.  Just  as  we  speak, 
for  example,  of  a  transformer  having  a  reactance  of  4  per 
cent.,  so  we  speak  of  a  bus-bar  section  reactance  of  10  per 
cent,  based  on  the  current  rating  of  the  section. 

Reactance  may  be  employed  at  the  source,  viz.,  in  or  with 
the  generators  themselve,s,  where  it  need  not  interfere  with 
the  losses.  It  is  anticipated  that  this  method  will  be  carried' 
further  than  it  has  been  hitherto.  It  is  quite  feasible  tO' 
liuild  machines  economically  w'ith  much  larger  internal  re- 
actance than  has  been  common  practice.    The  inherent  regu- 
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Fig.    1. 


B"  Short -circuit  limited  by  reictdiice  in  drcuit 

-Curves  showing  Decrement  of  Short-circuit 
Currents  in  a  Typical  Generator. 


lation  will  not  be  so  good,  but  the  nonnal  load  fluctuations- * 
on  large  plants  with  large  machines  are  relatively   slow,   so- 
that  no  difficulty  arises  in  practice. 

Most  generating  sets  will  be  used  in  conjunction  with  step- 
up  transformers,  the  machine  and  transformer  foiming  one 
unit.  In  this  case,  the  transformer  reactance  will  be  addi- 
tional to  that  in  the  machine,  and  will  add,  say,  4  per  cent., 
but  there  is  no  reason  why  the  transformer  should  not  be 
desiigned  to  give  more  than  this,  and  at  a  lower  cost  than 
that  of  employing  a   separate  external  reactance. 

Generator  reactance  serves  only  to  reduce  the  magnitude  of 
the  short-circuit  currents,  and  does  nothing  towards  main- 
taining the  supply  voltage  in  the  rest  of  the  system  in  the 
event  of  loss  of  voltage  by  a  fault  at  a  fioint.  In  order  tO' 
maintain  the  supply  voltage,  we  must  employ  a  proper  ratio- 
of  bus-bar  reactance  to  generator  reactance,  and  of  feeder 
reactance  to  generator  reactance;  and  as  it  will  be  found  that. 
the  amount  of  bus-bar  or  feeder  reactance  which  can  be  used' 
is  limited  on  account  of  interference  w-ith  regulation,  it  fol- 
lows that  the  generator  reactance  is  also  limited  if  a  proper-  - 
ratio  is  to  be  maintained  between  the  two. 

The  rush  of  current  which  follows  the  development  of  a 
fault  demagnetises  the  field  and  reduces  the  current  values, 
as  indicated  in  fig.  1.  but  at  the  first  instant  the  field  is  sus- 
tained by  eddy  currents  set  up  in  the  magnetic  circuit,  and- 
the  current  is  limited  .solely  by  the  reactance  of  the  windings. 

The  employment  of  artificial  reactance  in   series   with  the- 
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loadiQeadsi  iu  auy  case  to  waste  of  Energy  and  impaired  regu- 
lation, aud  is,  therefore,  to  be  sanctioned  only  where  no 
better  solution  is  available.  . 

Ke.Hstuuco  and  reaL-tancc  in  an  individual  feeder  anywhere 
in  . the  system  attects  distiubauce*  iu  the  foUowni}.'  manner  ;^- 

(i)  The  feeder  impedance  helpr;  to  maintain  the  vohage  on 
aJJ  parts  of  the  system  connected,  on  the  source  side  of  the 
imficdance.  ' 

(•2)  The  feeder  impedance  a.ssi^ts  ;n  h'mittnf;  the  uia^'nitude 
of^the  fault  current  at  any  point  -lieyond  .lie  iiii|iedaju<'. 

(y)  The  Voltage  at-  all  point.s  be\ond  the  imin-dance  is 
^ualiy  disturbed.  _      ' 

If  artiticial  react^incc  is  to  be  employed,  functions  (1)  5nd 
(3)  call  foi-  the  reactance  to  be  located  as  near  as  poMiible 
to  the  point  to  be  protected,  whilst  ■  function  ("2)  calls  for  the 
reactance  to  be  locaU^  as  neai-  as^  jMssible  to  the  source  of 
supply.  . 

" .Inherent  reactance  may  be  utilL-,cd.  however,  m  such  a  way 
as  to  serve  all  three  functions,  as  may  be  seen  by  comparing 
figs.  2  aud  3.  Fig.  2  shows  ^lower  fed  through  eight  feeders 
to.  two  sub-stations  and  distributed  through  10  outgoing 
feeders.  In  fig.  '3  the  ^me  eight  feeders  are  divided  into 
four  groui>s  of  two,  and  tliere  are  16  outgoing  cables  of 
smaller  section. 

It  is  cliNir  that  in  the  latter  diagi-am  we  have  not  only 
increased  the  number  of  sections,  and  thereby  reduc^'d  the 
area  affected  by  a,  given  fault,  but  we  have  doubled  the  iiu- 
l)eddnce  bitween  each  .sub-station  and  the-  main  ,=;tatiou.  and 
greatly  increased  also  the  impedance  in  the  outgoing  fecdei's.* 
Thus  by  separation  of  feeders  we  can  introduce  more  imped- 
ance Ijoth  near  the  source  and  near  the  parts  to  be  protected. 
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FiQ.  2. 


Fig.  3. 


J"ir..    2 — .'\HK.\NGEMENT    Ol'   FEEDERS   GIVING,  LOW   INHERENT 
I51PED.\NCE. 

!  ill.  :!.-  \i:i:AMii.NM.NT  01"  Feeders  giving   High  Inherent 
Impid.^nce. 

At  the,  same  time,  if  the  total  section  of  copp<;r  remains 
the  .same  (neglecting  the  slight  impairment  of  load  factor), 
the  Ipsses  are  not  increased  and  the  regulation  is  imaftected. 

In  large  systems  where  step-up  and  step-down  transfonners 
are  employed,  these  introduce  further  inherent  reactance,  so 
that  in  pi-actice,  except  where  there  is  con.siderable  concen- 
tration of  load,  the  use  of  artificial  feeder  reactance  should 
be  avoidable. 

Where  artificial  reactance  i."?  required  it  should  be  put  as 
near  as  possible  to  the  point  to  be  protected. 

The  use  of  series  reactance  interferes  with  the  regulation 
to  an  extent  which  may  be  quite  .serious  for  lighting  unless 
the  energy  is  transformed  to  coutinuous  cuiTent.  The  per- 
missible pressure  drop  ultimately  decides  the  practicability  of 
the  proposition. 

We  conclude  that  inherent  reactance  should  l)e  litilised  as 
far  as  possible,  and  additional  artificial  reactance  should  be 
used  only  to  ensure  that  disturbances  should  be  sufficiently 
locahsed  and  plant  adequately  protected  against  exces-sive 
stresses.  These  two  conditions  require  a  similar  distribution 
of  reactance  in  the  s>-stem,  but  the  results  obtainable  from 
the  standpoint  of  voltage  disturbance  depend  upon  the  kind 
,  of  plant  employed 

Where  the  distribution  is  by  transformer,  the  voltage  must 
necessarily  be  disturbed  to  an  extent  visibly  affecting  the 
lighting  on  sections  adjacent  to  the  faulty  one,  but  the  dis- 
turbance wUl  last  only  until  the  protective  gear  has  isolated 
the  fault.  .■.'■'.  ^ 

In 'the  case  of' induction-motor-diiven  .-<'ts  a  heavy  fall  of 
voftage  is  not  serious  so  long  as  the  fault  is  cleared  in  about 
two  seconds  or  less,  which  lies  well  within  the  capacity  of 
modern  protective  apparatus. 

In  the  case  of  rotary  converters  and  synchronous  motors, 
we  have-only  approximate  data.  A  rotary  converter  running 
fully  loaded  will  not  be  pulled  up  if  the  voltage  faUs  to  one- 
thisd  or  one-quarter  of  normal,  but  the  machine  is  sensitivi- 
to  sudden  changes  of  phase  angle.  The  ro.ictance  which 
limits    the    voltage    drop  .  alsci    reduces    the    phase-swinging. 

'  From  the  practical  standpoint,  fig.  3  mar  require  more 
rable.s  bv  ^^ay  of  spans,  and  a  larger  staff  of  attendants,  but 
there  is  an  off.spf.  in  that  the  sn'h-.'=talions  may  he  placed 
neal'er  to  the  demand  and  the  average  length  of  the  feeder 
.  redticed..  Moreover,  cable  can  be  reduced  by  interconnecting 
stations  if  appropriate  protective  apparatus  is  employed,  so 
that,  in  fact,  sub-divi.^rion  can  be  pushed  a  long  way  without 
increased  cost  (if  distribution,  and  with  great  advantagr  frmn 
Ibr  atBEnrfpoiixt'of  foutiniiity  of  wrvjip 


Fault«  remote  from  the  source  present  no  difficulty,  but  -we 
cannot  employ,  sufficient  reactance  in  outgoing  feeders  in  the 
generating  station  to  prevent  the  voltage  being  pulled  down 
im  a  fault.  It  is  likely,  howc^r,  that  the  machine,  on  sound 
circuits  will  not  be  disturbed  if  the  voltage  dcx^s  not  drop 
bfldW  nt>  pev  cent,  of  ixirm.al  at  the  source.  At  the  first  in- 
.stant  the  drop  will  be  much  los  tlian  tlii.s,  but  the  generators 
will  be  quickly  demagi)ctisc<l.  and  the  voltage  will  approach 
the  limit  in  less  than  a  .second.  ' 

If  the  generators  have  a  .shoit-circuit  reactance  of  15  per 
it'tit.  and  arc  furnished  with  iwtential  regulators,  it  is  likely 
that  they  would  require  a  fet.'der  reactance  of  33  per  cent. 
ba.scd  on  the  generator  rating  to  meet  this  condition.  It  is- 
not  possible  fully  to  protect  the  ivtary  converters  all  the 
time,  even  with  reactances  in  each  outgoing  feeder. 

In  modern  practice,  wher<'  the  mid-point  of  the  system  is 
.  eai-fhed,  all  faults  to  earth  will  be  cleared  without  serious 
Voltage  disturbance,  and  the  largo  majority  of  cable  faults 
in  particular  are  of  tins  character.  The  cimthtions  are  fur- 
tiier  greatly  improved  by  the  employment  of  quick-acting 
switchgear  able  to  clear  a  fa.ult  in  one-fifth  of  a  second  or 
less.  ■ 

The  method  of  employing  bus-bar  reactances  is.  intimately 
cimnocted  with  th.-  subjiit  of  the  design  and  arrangement  of 


Fig.  1— St.\r  .4nd  Ring  Designs  of  Bus-b.^rs  .\nd  Ee.wt.^nces. 

the  bus-bars  themselves.  It  is  sufficient  here  to  recognise  that 
there  ai'e  two  distinct  methods  of  connecting  up  the  react- 
ances, known  respectively  as  the  "star"  and  "ring" 
methods,  and  illustrated  in  fig.  4.  The  star  design  is  genei-ally 
prefei"able  after  considering  the  operating  conditions.  Either 
system  will  give  about  equal  protection,  but  here,  again,  the 
advantjige  in  the  extreme  ca.sc  lies  with  the  star  design. 

It  is  the  system  which  has  to  be  sectionahsed.  and  not  the 
main  bu.s-bars  alone.  Clearly  the  sectionahsing  of  the  bus- 
bars is  of  very  little  value  if  the  sections  are  tied  sohdly  to- 
gether outside  the  generating  station.  This  requires  that 
theie  shall  be  a  corresjiondence  between  the  bus-bar  sections 
and  the  sections  of  the  distributing  system.  The  ultimate, 
plan  nmst  as  far  as  jx)ssil)le  be  pre-arranged  from  the  com- 
mencement so  that  adequate  provision  may  be  o^ade  in  each 
.section  of  the  bus-bar  for  the  ultimate  equipment  required 
by   the  corresponding  section  of  the  distributing  system. 

Ciirrent-limitina  Effect. — In  considering  what  results  can 
be  obtained  by  the  use  of  bus-bar  reactance  the  subject  of 
th<'  transfer  capacity  required  is  important,  because  for  a 
given  voltage  difference  between  sections  the  amount  of  cur- 
rent to  be  transferred  limits  the  amount  of  reactance  which 
can  be.  employed,  and  therefore  the  amount  of  protection 
obtainable   bv  this   method. 


00        0 


Fig.  5. — Illustration  of  E.\ting  op  Re.*ct.vnce. 

In  investigating  the  limiting  effects  of  different  combitia- 
tions  of  reactances,  the  reactance  associated  with  an  indivi- 
dual machine,  whether  internal  or  external,  or  in  the  step-uj) 
transformer, .  i.'f,  treated  as  one  item,  described  as  gcueratoi' 
leactance  and  indicated  by  the  letter  A.  The  bus-bar  react- 
anies.  however  connected,  aro  indicated  by  the  letter  B. 
■Jlms  in  fig.  5  ;\  -    J4  p.T  cent.,  B  =  14  per  cent.,  and  B/.\ 

1.  ■  . 

Fig.  ti  gives  a  good  idea  of  the  results  obtainable  by  the 
mtroduction  of  bus-bar  reactances.  The  short-circuit  current, 
on  the  assumption  that  no  reactance  is  employed,  is  taken  as 
unitv.  and  the  curves  show  how  much  this  fignre  is  reduced 
by  the  employment  of  bus-bar  reactance.  It  will  be  seen,  for 
exauiple,  that  with  1!/A  =  J  and  with  fi,ve  bus-bar  sectionp 
the  short-circuit  currents  are  more  than  halved.    With  fivf 
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bus-bar  sections,  with  generator  reactance  of  17  per  cent,  and 
bus-bar  reactance  of  6  per  cent.,  it  is  possible  to  keep  the 
maximum  value  of  the  short-circuit  k.v.a.  down  to  three 
times  the  plant  capacity,  instead  of  10  times  the  plant  capa- 
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Fig.  6. — Reduction  of  Short-circdit  Curuent  by  the 
EmploYiMent  of  Reactances  in  "  Star." 

city,  a  comuaou  figuie  at  the  present  day.  That  is,  we  build 
a  lUO,000-K.v.A.  plant  in  which  the  conditions  will  be  uo 
more  severe  than  in  a  present-day  33,000-k.v.a.  plant. 

(To  be  continued.) 


DiSCDSSION. 

Wr.  C.  1'.  Sl'AKKs  recalled  the  ellects  ob.served  on  in- 
creasing the  size  of  plant  tenfold  in  the  early  day.s  of  the 
London  Electric  Supply  Corporation,  and  expressed  agree- 
ment with  the  author's  remarks  on  the  use  of  reactance  and 
sectionalising  for  the  limitation  of  disturbances;  reactance 
in  series  he  considered  a  mistake,  as  generators  and  trans- 
foimers  could  be  designed  to  give  any  desired  reactance. 
Automatic  regulation  was  indispensable  to  the  maintenance 
of  steady  pressure.  Eefen'ing  to  switchgear,  he  agreed  that 
this  country  had  led  the  w'ay,  and  continued  to  do  so,  and 
be  understood  that  the  programrne  of  the  Sub-Committee  on 
Coal  Conservation  presented  no  difficulty  to  the  manufac- 
turers. 

Mr.  H.  Brazil  referred  to  the  heating  of  cables  by  very 
large  currents,  and  doubted  whether  the  figures  given  by  the 
author  were  attainable  in  practice,  owing  to  ohmic  resist- 
ance and  the  reactance  of  bends  in  the  cables;  he  bad  known 
a  10,000-volt  arc  some  inches  in  length  to  hang  on  for  some 
time  without  blowing  a  180-ami)ere  fuse.  The  desti'uctivc 
effects  of  direct-current  arcs  were  much  greater  than  thoA; 
of  alternating-current,  thanks  to  the  effect  of  reactance  in  the 
latter  case;  a  fuse  which  was  shorted  dose  to  a  big  battery 
exploded  violently,  parts  of  the  device  being  blown  to  a 
considerable  distance.  He  agreed  that  circuit -breakers  \\cre 
in  many  cases  a  source  of  trouble,  and  recommended  Mr. 
Partridge's  device.  For  high-pressure  fuses  in  feeder  circuits, 
silver  wires  in  oil  had  done  verj^  well  indeed ;  they  had  inter- 
rupted short  circuits  on  4,000-k.v.a.  without  breaking  the 
glass  cases.     He  preferred  fuses  to  automatic   switches. 

Capt.  A.  M.  Taylor  was,  in  the  main,  in  agreement  with 
the  author's  conclusions.  He  thought,  however,  that  the 
.•luthor  had  somewhat  over-stated  the  cji.sc  for  )-eactances  in 
the  bus-bai's,  in  so  far,  at  least,  as  related  to  the  potential  dif- 
ference between  adjacent  sections.  On  referring  to  Mr.  Wed- 
raore's  fig.  "24,  it  was  foimd  that,  with  15  per  cent,  reactance 
in  the  bus.  only  0.15  of  the  load  of  the  bus  could  be  tran.s- 
ferred  from  adjacent  sections,  if  the  voltage  rise  was  not  to 
exceed  1  iier  cent.  To  transfer  half  of  the  load  would  re- 
quire something  like  Si  to  4  per  cent,  of  potential  rise,  or, 
eay,  400  volts  between  bus-bars  on  a  10,000-volt  system.  The 
sub-stations  fed  from  different  sections  of  the  main  bus-bars 
would  therefore  be  at  from  400  to  1,000  volts  difl'erence  of 
jxitential  among  themselves,  and  interconnoctors  would  be 
impracticable,  which  took  away "  two  or  more  stand-by  cable 
conn<'ctions  from  each  sub-station.  Anothc-  difficulty  was  with 
the  generators.  Let  them  consider  three  bus  sections,  each  with 
its  own  generator,  and  that  the  central  section,  owing  to 
iiTegular  distiibution  of  the  load,  was  greatly  overloaded.  The 
two  outside  generators  are  arranged  to  supply  current  through 
the  reactances  to  the  central  section  at  unity  p.f.  If,  now. 
the  actual  load  had  a  power  factor  even  as  high  at  0.8. 
there  would  still  be  a  60  per  cent,  lagging  component  which 
had  to  be  supplied  by  the  central  machine,  and  if  the  p.f. 
of  the  load  happened  to  be  0.6  it  would  be  much  worse.  The 
central  generator,  therefore,  was  "fed  up"  with  magnetising 
current,  and  micht  easily  be  down  to  O.'fi  P.F.  This  meant  that 
its  angular  position  was  some  60  deg.  different  from  that  of  the 
two  others,  and  if  a  "  short""  occuiTcd  there  might  be  con- 
.siderable  phase-swineintr.  with  even  risk  of  its  falling  out  of 
step.  The  author  said  that  the  advantage  in  employing  react- 
ance in  the  generat(5r  was  that  (1)  it  was  cheaix^'.  ('2)  it  did 
not  hinder  voltage  control.  With  reference  to  the  first,  bis  re- 
collection was  that,  in  competition  with  another  finn  of  cer- 
tainly equal  repuUition.  the  machine  with  the  external  react- 
ance came  out  the  chcajier  (including  the  reactance),  and  he  was 


also  informed  by  the  builders  that  with  still  bigger  machines 
the  advantage  would  be  increased.  From  the  user's  point 
of  view,  he  still  maintained  the  greater  security  of  the  external 
reactance  which  could,  in  addition,  be  incorporated  in  the  main 
bus  reactance  chamber,  and  then  served  to  protect  the  main 
cables  (to  the  generator),  and  even  the  generator  oil-switch 
itself.  With  regard  to  Mr.  Wedmore's  point  (2),  he  knew  of 
no  voltage  control  difficulties  that  did  not  apply  equally  to 
tiic  two  cases.  The  speaker  fully  agreed  with  Mr.  Wedmore's 
noil's  about  the  forces  obtaining  between  conductors.  The 
.uiii'at  value  of  the  icactancc,  as  against  any  known  foiTu  of 
.suitcli.  was  that  it  oi)eratcd  in  titnc  to  prevent  the  jirsl  haij 
iravc  of  current  from  being  generated.  It  was  this  first  half 
^^  avo-  tiiat  did  the  damage  to  the  windings  of  generators.  &c. 
Mr.  E.  1'.  HoLLis  drew  attention  to  the  immensity  of  the 
forces  involved  in  the  operation  of  modem  plant;  on  one 
occasion  a  6,000-K.v.A.  set  broke  down,  and  the  smoke  filled 
the  engine-room,  so  that  the  switchboard  could  not  be  seenj 
for  some  tune;  iu  another  case  a  switch  disap[>earcd,  and 
in  connection  with  a  third  breakdown  the  explosion  was 
heard  three  mUesaway.  With  the  aid  of  reactance  the  short- 
circuit  current  could  be  limited  to  10  times  the  normal  value,' 
but  the  I'estricted  value  of  the  short-circuit  current  of  a 
modern  large  set  was  greater  than  the  unrestricted  value  of- 
the  short-circpt  currents  of  the  smaller  sets  that  we  had 
been  accustomed  to.  It  appeared  to  him  a  barbarous  method 
to  break  a  short  circuit  on  the  switchgeai- ;  the  cmrent  should' 
be  Umited  before  the  switch  was  opened. 

Mr.  A.  Hajiilton  Ellis  said  that  some  years  ago  react- 
ance was  considered  anathema  in  electrical  supply;  now  one 
was  told  to  install  it  almost  ad  }ib.  The  first  suggestion  came 
from  those  who  studied  supply  phenomena,  the  second  from  j 
manufacturers.  But  did  not  the  first  suggestion  stUl  hold  >] 
gcK)d'.'  He  had  noticed  that  the  majority  of  reasons  for  doing  , 
this.  that,  and  the  other  in  the  supply  business  did  not  i 
come  from  those  who  had  to  live  with  the  job;  it  might  be  ' 
l>ecau.se  the  latter  had  their  time  fully  occupied  looking  after-.; 
the  breakdowns,  itc,  of  the  plant  supplied.  Was  the  i 
installing  of  reactance  coils  another  camouflage  for  protect-  '' 
ing  faultily  designed  apparatus?  In  large  cable  systems  they  ; 
got  maximum  capacity  effects,  and  if  they  went  on  adding  ij 
inductance  in  the  shape  of  reactance  coils  he  had  not  the  , 
slightest  doubt  there  would  be  a  tendency  for  resonance  to  . 
occur.  The  author  did  not  say  anything  about  the  frequency  | 
of  supply.  If  his  figures  were  based  on  25  cycles,  then  for  - 
a  perio'dicity  of  50  they  would  require  much  less  artificial  j 
reactance,  and  probably  none  at  all.  The  author  said  that  I 
there  wore  no  difficulties  (meaning,  presumably,  commercial.; 
difficulty)  in  designini'  apparatus  to  withstand  the  incieased  ; 
strains;  they  why  add  reactance?  It  wae  said  that  re<ictance^ 
coils  limited  the  disturbances;  well,  did  they?  He  knew  of  jj 
a  oOjOOO-K.v.A.  station  where  a  large  machine  failed,  and  the.' 
switch  failing  to  clear  properly,  the  resulting  arc  involved  the  ji 
w'hole  switchgejir,  A-c,  shutting  the  station  down.  A  similar  .j 
tlimg  liapix'ncd  in  another  station  due  to  the  failure  of  a ", 
cuiTent  transformer,  although  botli  were  protected  with  re- 1 
actancc.  One  could  not  say  where  an  arc  would  finish,  j 
although  one  might  stiongly  su.spect  where  a  breakdown  ^ 
would  oc'cur.  Aniither  iwint  wfEh  these  breakdowns  was  . 
that,  although  both  stations  were  equipped  with  the  latest  " 
relays,  lic.  they  were  made  inoperative  due  to  the  control  ) 
wiring  getting  burnt  up.  His  ex[)erience  with  reactance  coils  ^ 
had  not  been  an  unmixed  blessing.  The  most  violent  short-  ^ 
( ucui;t  he  had  ever  had  occurred  only  that  week,  due  to  the  j 
failure  of  one  of  these  coils,  and  before .  adding  apparatus  j 
which  was  liable  to  br<>akdown  itself,  increasing  the  cost  J 
and  layout,  other  ways  .should  be  given  very  careful  considera-i 
tion  to  cariw  out  the  same  thing  economically.  Even  thej 
author  him.self  said  that  each  piece  of  apparatus  added  weak-1 
ened  the  chain,  and  automatically  increased  the  risk  of* 
breakdown,  so  why  p<^rpctuate  it?  He  could  not  see  what, 
the  author  hoped  to  gain  by  stepping  up  to  high  piessurei 
for  a  3-milc  distrilmtion ;  was  he  more  immtme  from  break-S 
down  a*  20.000  volts  than  at  6,000  volts,  or  could  he  give  the,' 
cost  for  6,000  volts  against  20.000  volts,  including  the  step-upj, 
and  down  ti-an.-iformer?  It  might  be  that  after  running  these< 
super-stations  some  time  we  should  be  like  the  Germans,! 
having  bitten  off  more  than  could  be  chewed.  j 

Mr.  J.  S.  HiCfHFiELD  said  that  he  was  quite  certain  thatJ 
simplification  of  the  apparatus  was  most  important;  perfecfrl 
certainty  of  action  and  great  speed  were  essential.  He  bads 
been  as.sociated  with  the  late  Mr.  Duddell  in  experiment!^ 
on  a  device  depending  on  the  fact  that  an  arc  could  not  hef 
maintained  between  certain  metal  contacts  with  less  thari( 
.500  volts;  a  switch  constructed  of  metal  disks  opening  slightly^:. 
in  succession  operated  with  great  success  on  10.000  volts.  IW 
was  tested  up  to  600  k.v.a.,  but  was  found  to  be  fully  covered' 
by  a  German  patent :  whv  was  it  not  in  use?  In  connectio^ 
w'ith  the  genera!  exten.sion  of  electricity  supply,  difficulties 
arose  in  tapping  off  for  small  consumers  from  lines  at  20,00^ 
volts;  the  amount  of  gear  required  was  nearly  as  great  foH 
50  KW.  as  for  200  ew.  In  farming  districts,  20-kw.  con^a 
sumers  would  wish  to  be  supplied  from  the  high-pressur« 
lines,  but  there  was  no  cheap  way  of  tapping  them.  s 

Mr.  F.  H.  Clough  sjiid  that  it  was  nuite  possible  to  pro« 
\ide  20  or  30  tx>r  cent,  of  reactance  in  the  generators.  wheiiaL 
it  w'-uld  protect  no*  onlv  the  venerators,  but  also  the  ex4 
tcrnal  apparatus,  and  maintain  the  continuity  of  supply.  H« 
recommended  the  use  of  generators  with  high  reactance  _an^ 
automatic    regulation   of    pressure;   in   large    power    stationSi 
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:and  i«-t^ulatioD  would  be  possible.  In  America  the  supply 
tvas  usually  converted  to  direct  current;  the  power  factor 
X)uld  therefore  be  maintained  at  unity,  and  reactance  could 
br  |mt  in  each  feeder  sufticii'iit  to  absorb  the  whole  voltage 
witli  a  coiniiarativcly  small  current  floveinp.  Here  we  dis- 
triliutrd  alteniatint,'  current,  introducing  difliculties  of  regula- 
tion. Small  fiTdt'is  .-hoiild  be  used,  with,  say,  5  per  cent, 
lejiclance.  If  heavy  feeders  were  employed,  large  re;ictancc 
^hduM  be  inserted,  and  the  voltage  should  be  controlled  at 
the  far  end. 

Mr.  A.  E.  Everest  said  that  with  very  large  plant  one  must 
provide  correspondingly  large  factors  of  safety  in  the  small 
details.  That  •  was  suflicieutly  difficult  now,  but  would  be 
much  wor.se  when  the  ".super-power"  plants  were  at  work. 
The  icactauce  referred  to  in  the  paper  was  that  which  existed 
under  normal  conditions,  but  if  a  machine  became  saturated, 
the  reactance  would  disappear;  the  value  of  the  reactance 
i^hoidil  be  reckoned  with  due  allowance  for  the  actual  condi- 
tions. 

Mr.  .7.  H.  Sandiford  .said  that  they  wore  all  agreed  that  re- 
octance  would  be  necessary  between  the  sections  of  the  bus- 
bars, and  suggested  that  the  reactance  cniLs  should  be  stan- 
dardised. He  suggested  porcelain  in  prefci-cnce  to  concrete 
in  the  consti-uction  of  the  coil,  and  thought  that  the  bare 
copiK-r  winding  shown  in  the  paper  would  collect  dust,  'and 
lead  t.o  breakdowns  beii-ween  the  end  turns. 

In  reply  to  the  discussion,  Mr.  Wedmoke  said  that  the 
proportions  of  reactance  which  he  adv(icati>d  now  were  about 
th<'  sinne  as  10  years  ago;  considerable  dei>artures  could  be 
)nad<^  from  the  ideal  conditions  without  seiious  results.  The 
frequency  assniued  for  the  purpose  of  the  paper  was  50 
{•ydes  per  .seO/Ond.  l^Xises  could  be  u.sed  for  small  euiTcnts, 
but  were  not  in  comjvtitioii  with  oil  switches.  Concrete 
was  u.sed  in  reactance  coils  for  the  sake  of  strength  of  con- 
struction. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readerx  are  inritetl  to  suhmit  particnlars  of  new  or  improred 
d^rices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  interest. 

A  Large  Motor-Converter. 

Our  illustration,  fig:.!,  shows  a  2,000-KW.,  50-cycle,  Peebles  motor- 
converter,  recently  manufactured  for  the  Sydney  Municipal  Council. 
Australia  :  this  makes  the  fourth  .'JO-cycle  motor-converter  unit 
.supplied  to  the  municipality  in  question,  the  other  three  machines 
each  ))eing  of  1,000  KW.  capacity. 

A  few  years  back  Messrs.  Brdce  Peebles  &  Co.,  Ltd.,  of 
Edinburgh,  the  manufacturers  of  these  machines,  supplied  to  the 
Manchester  Corporation  a  2.200-KW.,  .lO-cycle  motor-converter  : 
since  that  time  they  have  received  an  order  for  a  2,000-KW.  motor- 
converter  (not  yet  manufactured)  for  Johannesburg  Municipality, 
and  within  the  past  few  weeks  the  Manchester  Corporation  has 


bolted  together.  Barring  gear  is  provided  for  barring  round  the 
rotating  element  for  cleaning  or  other  purposes  when  the  machine 
is  not  in  operation. 

The  A.c.  supply,  which  is  switched  direct  on  to  the  stator,  is 
throe-phase,  •■■>0  cycles.  5,000  volts,  and  the  continuous-current  end. 
which  is  shunt-wound,  gives  its  output  at  485—540  volts.  Owing 
to  the  heavy  continuous  current,  viz.,  4,125  amps.,  the  D.c.  end — 
as  will  be  noticed  from  the  picture— has  a  double  commutator,  and 
the  brush  gear,  which  is  carried  from  the  bedplate,  is  of 
jiarticularly  substantial  construction. 

The  machine  is  designed  to  deal  continuously  with  an  oiit-of- 
balance  current  equal  to  25  per  cent,  of  normal  full  load.  i.r.. 
about  1,000  amps.,  and  with  this  out-of -balance  current  the 
voltage  difference  between  the  two  halves  will  not  be  more  than 
1  per  cent,  of  the  voltage  across  the  outers. 

This  particular  set,  for  special  reasons,  is  started  up  from  the 
D.c.  end  by  means  of  a  multiple-lever  starter,  which  is  short- 
circuited  with  a  4,000-amp.  heavy  laminated  short-circuiting 
switch  after  the  machine  has  been  run  up  to  speed.  When  it  is 
installed  in  Sydney  the  starter  will  be  mounted  on  the  bedplate 
between  the  A.C.  and.  D.C.  machines,  giving  a  very  compact 
arrangement. 

The  A.c.  rotor  is  provided  with  slip-rings  and  the  usual  short- 
circuiting  gear,  which  latter  is  brought  into  use  after  the  rotating 
element  has  commenced  to  revolve,  but  in  the  event  of  the  machine 
ever  having  to  be  started  from  the  A.c.  end,  the  slip-rings  and 
short-circuitingjigear  will  come  into  operation  in  the  usual  way 
for  A.c.  startind*. 

The  guaranteed  efficiencies  are  '.):V5  per  cent,  at  full  load.  :i;i'25 
)ier  cent,  at  three-'iiiarter  load,  and  !I2'5  per  cent,  at  half  load. 
The  temperature  rise  will  not  exceed  70  F.  after  six  lioiu-s'  full 
load  run.  and  when  supplied  with  alternating  current  at  5.ouu 
volts,  and  with  the  D.c.  voltage  at  505.  the  power  fjictor  will  be 
unity  at  90  per  cent,  of  full  load  :  at  540  volts  and  full  load  the 
power  factor  will  be  'DT  leading,  while  at  485  volts  and  full  load  it 
will  be  '98  lagging,     i      ' 

The  windings  have  been  specially  impregnated  to  withstand  the 
climatic  conditions  obtaining  in  the  country  where  the  machuic 
will  operate.  The  magnet  frame  is  divided  horizontally,  and  the  com- 
jilete  rotating  element  is  very  carefully  balanced  both  mechanically 
and  electrically. 

Installed  in  the  same  sub-station  with  two  of  the  1.000-KW. 
motor-converters  are  two  Peebles  synchronous  motor-booster  sets. 
As  in  the  case  of  the  motor-converters,  the  A.c.  ends  of  these 
machines  are  supplied  with  three-phase  current.  50  cycles,  5,000  volts, 
while  the  D.c.  ends  are  capable  of  giving  'AfiOO  amps,  at  0 — 187  volts. 

The  Latest  Type  of  Influence  Machine. 

The  Medical  Supply  Association,  of  167-185,  Gray's  Inn  Road, 
London,  W.C.  1,  has  recently  placed  upon  the  market  its  latest 
type  of  the  Gaiffe  static  machine,  which  is  British  made  and 
appears  to  be  thoroughly  reliable  and  strong. 

The  mechanical  construction  of  the  machine  is  simple  and  very 
sound.  All  parts  are  readily  accessible,  and  the  machine  can  be 
t;iken  to  pieces  quite  easily,  a  feature  being  that  there  is  no  spindle, 
no  sectors,  and  no  glass  or  other  enclosiire.  Sufficient  space  is  left 
between  each  pair  of  plates  to  allow  the  hand  holding  a  cloth  to  be 
held  between,  so  that  the  plates  clean  themselves  by  rotating  against 
the  cloth.  Similar  machines  have  been  running  for  several  years 
n  different  parts  6f  the  country,  and  no  new  parts  have  had  to  be 


Fig.    1. — l^EiiiiLEs  2,000-KW.  :iOO-u.i".M.  Motok-Converteh  kor  Sydney. 


placed  an  order  with  them  for  a  still  larger  machine,  this  time 
ll  of  2,400-KW.  capacity.     These,  we  are  informed,  are  the  largest 

50-cycle  converting  units  which  have  ever  been  manufactured  in 

Great  Britain. 

The  machine  shown  in  the  illustration,  which  runs  at  :iOO 
'  R.P.M.,  is  arranged  with  three  pedestal  bearings  :  the  bedplate 
t  is  split  longitudinally,  the  facings  being  carefully  machined  and 


supplied  beyond  renewing  the  small  leather  bands  and  the  brushes 
as  they  wore  out.  The  whole  machine  is  built  upon  a  cast-iron 
table  and  run  by  any  convenient  means.  The  cost  of  driving  with 
an  electro-motor  works  out  at  about  Jd.  per  hour. 

The  machine  is  not  enclosed  in  any  way,  and  it  excites  imme- 
diately on  rotation.  Sjiecial  attention  has  been  given  to  the 
plates,   which   are   of   vulcanite.     Each  plate  is  formed  of  three 
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sheets  of  different  qualities :  thi.s  does  away  witl>  the  tendency  to 
warp,  and  enables  the  outer  surfaces  to  lie  made  of  very  good 
quality  brittle  vulcanite,  which  in  itself  would  not  stand  the  high 
speed  of  rotation.  The  plates  are  nearly  2)>  in.  in  diameter,  and 
they  are  run  at  a  speed  of  from  itOO  to  l.Ood  revs,  per  minute.  All 
the  plates  rotate  at  this  speed,  in  opposite  directions,  equallinfr  in 
eilcct  similar  plates  if  one  were  fixed  and  the  other  rotated  at 
I, Si  111  revs,  jier  minute.  In  the  Gaiffe  10-plate  st,atic  machine  it  is 
calculated  that  1,27.">  square  metres  of  vulcanite  pass  under  the 
brushes  per  minute.  The  milliamperaye  depends  on  the  number 
of  the  rotating  plates  and  the  speed  at  which  they  arc  run.  A 
12.plate  Gaiffe  machine,  as  shown  in  fig'.  L',  will  i;ive  about  :!i"i 
milliamperes,  and  a  2ii-plate  machine  about  .".On  milliamperes. 

Other  things  being  equal,  the  larger  the  diameter  of  the  plate 
the  longer  is  the  spark  obtainable.     The  22-in.  plates  give  sparks 


Flu.  2.— The  Gaiffe    Infli:i-;xce  Machine. 


quite  long  enough  for  most  requirements.  A  12-in.  plate  machine 
running  at  9ii0  revs,  per  minute  gives  a  good  discharge  between 
balls  8  to  111  in.  apart.  In  view  of  the  pressing  need  of  a  generator 
of  direct  current  at  very  Iiigh  pressures  for  electrocultnre  and  for 
the  precipitation  of  dust  fi-om  gases,  as  well  as  for  X-ray  work  and 
cable  testing,  to  which  we  drew  attention  in  our  issue  of  June  29th. 
1917,  evervy  new  development  in  this  direction  is  worthy  of 
consideration,  and  we  believe  the  possibilities  of  the  influence 
machine  are  very  far  from  exhausted. 


CORRESPONDENCE. 

Letlerx  received  h>j  vs  after  5  P.M.  ON  Tuesday  caniwt  appear  v/itil 
t/ie  Mlmchiij  week.  Correxponilents  x/iould  fonvard  their  communi- 
cations  at  the  earliest  possible  mometd.  No  letter  can  he  published 
unless  we  have  the  writer's  navie  and  address  in  our  possession. 

The  Organisation  of  Electric  Supply  Staffs. 

There  has  recently  appeared  in  your  paper  a  suggestion  ofi 
inaugurating  and  instituting  an  Association  in  connection  with  the 
clerical  staffs  of  electricity  supply  undertakings. 

May  I,  therefore,  be  permitted,  through  your  valuable  columns, 
to  call  attention  to  the  fact  that  such  an  Association  has  recently 
been  formed,  and  is  called  the  Chief  Commercial  Officers'  Associa- 
tion, and  from  this  present  body  an  Assistants'  Association  is  about 
to  be  established.     The  objects  of  the  Association  are  as  follows  : 

1.  To  provide  means  for  co-operation  and  expression  and 
exchange  of  opinions  on  all  matters  affecting  the  interests  of  the 
members  of '  the  Association,  and  of  the  members  of  any  other 
Association  with  which  this  Association  may  later  become 
affiliated. 

2.  To  secure  recognition  of  the  Association  by  other  kindred 
Associations,  so  that  when  representations  are  necessary  to  be  made 
to  electricity  supply  undertakings,  such  representation  may  be 
strengthened  by  combination  of  effort. 

A.  To  afford  advice  and  assistance  to  any  individual  member,  and 
to  extend  protection  where  necessary. 

I,  To  endeavour  to  promote  a  suporannuatiou  scheme,  and  to  con- 
sider Bills  before  Parliament,  particularly  in  so  far  a«  they  affect 
the  interests  of  the  members  of  the  Association, 

Qualifications  of  Membership.— T^e  Association  shall  consist  of 
deputy  managers,  assistant  managers,  secretaries,  accountants,  chief 
clerks,  and  (subject  to  the  following  conditi9n)  jquior  commercial 


assistants  in  electricity  undertakings,  A  senior  commercial  assistant 
will  be  admitted  to  membership  only  upon  condition  that  his  pr^ 
poser  is  his  senior  officer  in  the  undertaking  in  which  he  9 
engaged,  ^ 

The  Association,  up  to  March  1st,  only  embraced  the  municipia 
electricity  undertakings  of  Greater  London.  It  was  on  that  day 
decided  to  extend  its  membership  to  all  municipal  electricity 
undertakings  in  the  United  Kingdom,  and  by  this  means  it  is  hopei 
so  to  increase  the  membership  of  the  Association  that  it  sha^ 
become  a  powerful  organis.ation  in  the  interests  of  this  branch  (K 
municipal  work,  '  j 

The  .Association  has  already  justified  its  existence  by  securing 
equitable  treatment,  and  obtaining  for  some  of  its  members  thft 
awards  granted  by  Sir  George  Askwith  on  behalf  of  the  Committeoi 
on  Production. 

Finally,  may  I  say  the  tactics  of  the  Association  are  not  of  a' 
militant  nature,  but  it  is  hoped  that  it  will  always  achieve  its  CDdij 
by  courteous  representation  and  negotiation,  'J 

On    l)ehalf  of    the   Association,   I   shall  be  glad   to  give  au^ 

information  that  may  be  desired.  -i 

N.  A.  Chesterfield,  < 

Hon.  Secretary.  Chief  Commercial  ttjlircrx      J 

.Association  {Electricity  Siipplij  i'lulcrtohlnii-i)^, 

•electricity  Works,  Townmead  Road,  ij 

Fulham.  S.'VV.  fi.  '■) 


Comparative  Costs  of  Steam  and  Electric  Drive.  1 

The  problems  stated  by  "Steam"  in  your  issue  of  March  \stt 
should  not  be  difficult  to  solve.  He  will,  however,  be  compelled  to* 
give  more  information  about  his  factory  before  a  reliable  conclusioiw 
can  be  drawn.  1 

The  most  essential  points  to  be  considered  are  : — He  says  ''  one,- 
(boiler)  is  used  specially  for  the  driving."  What  are  the  othergJ 
used  for  .'  Could  steam  be  abolished  altogether  .'  If  not.  what  pro-^ 
portion  of  this  boiler  plant  must  be  retained  .'  \ 

What  are  the  rates  of  labour,  and  how  m.any  stokers  and  engine-  j 
men  does  he  employ,  and  what  are  their  annual  earnings  .'  i 

What  are  his  maintenance,  interest,  and  depreciation  charges  onv 
his  existing  boilers  (for  power),  engine,  shafting,  kc.  .'  -" 

What  is  his  actual  (jiower)  coal  bill  per  annum,  and  has  he  any  )i 
iush  or  clinker  removal  charges  ,'  -Ij 

Has  he  any  indicator  diagrams  of  engine  showing  actual  H.p.i 
developed  at  varying  times  during  the  working  week  («)  with  al}^ 
nuichines  working  :  (A)  with  all  machines  idle ;  (c)  with  variou^^, 
groups  of  machinery  working,  such  ;is  apparently  is  iK)SBil>lo  front' 
the  suggested  grouping  for  the  electrical  drives .'  ^ 

What  i^  the  actual  or  calculated  mechanical  efficiency  of  liiMJ 
engine .'  .  ™ 

What  would  be  the  price  per  unit  he  would  be  asked  to  pay 
the  Corporation  .' 

As  regards  the  three  schemes  he  suggests  for  electric  driving, 
probably  No.  S  would  prove  the  most  economical  in  running  costsj' 
but  would  involve  the  greatest  capital  expenditure, 

Tom  Hood 

Bristol,  March  5th,  1918. 


Heating  Long  Tubes  Electrically. 

The  method  of  heating  long  tubes  electrically,  illustrated  in  your 
issue  of  February  Sth,  reminds  me  of  a  Canadian  expedient.  . 
hydro-electric  plant  was  flooded  out  thi-ough  the  bursting  of 
penstock.  This  happened  in  zero  weather — 35*  below  zero- 
and  we  had  first  of  all  to  remove  18  in.  of  ice  from  the  jwwer- 
house  floor.  Then  we  found  that  the  cooling-water  service  to  the 
bearings  of  the  A.c.  generators  was  still  frozen  solid.  This  was 
a  1-in.  iron  pipe  embedded  in  the  concrete  floor,  about  a  foot  from 
the  surface.  We  tried  lighting  fires  on  the  floor,  but  the  heat  did 
not  penetrate  down  to  the  pipe.  Then  our  superintendent  remem- 
bered the  adage  ;  "  Do  it  electrically  ! "  We  had  an  exciter  available, 
put  clamps  and  cables  at  points  where  the  pipe  was  teed  off  to  bear- 
ings and  came  above  ground,  forced  about  800  amperes  through 
the  pipe — and  melted  the  ice. 

The  sad  part  of  the  story  is — when  the  general  manager  came 
along  and  heard  of  our  successful  expedient,  he  merely  said  : — 
"  Wliat  in  heaven  do  .you  fellows  think  would  have  happened  to  you 
if  you  had  burnt  out  the  exciter  ?  You  were  running  at  about  200 
per  cent,  overload  ! " 

E.  Scott  Rivett. 

Huelva,  Spain,  Februanj  2&th,  li<\S. 


A  Rotarv  Problem. 


May  I  ask,  through  your  columns,  if  any  reader  will  give  reasons 
for  the  following  occurrences  on  a  1,500-KW.  rotary  .' 

The  segments  of  the  commutator  are  alternately  light  and  dark, 
the  dai'k  ones  having  a  better  and  smoother  surface  than  the  light 
ones.  The  edges  of  th^  segments  can  be  seen  to  be  burnt,  through 
a  microscope. 

The  +  brushes  pick  up  copper  on  their  faces,  and  yet  are  burnt  up 
to  lialf-wa.v  across  the  face  from  the  leading  edge.  Copper  dust 
also  collects  on  the  +  brushes  and  holder.^,  but  the  negative  brushes 
are  free  from  this  dust,  and  their  surfaces  are  excellent.  This  copper 
dust,  magnified,  has  every  appearance  of  having  been  burnt. 
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LEGAL. 

J I  uiiii.soN  0.  JNLuitiii.i. 
L\  the  City  of  Ixjiidoii  Court,  ou  March  7th,  bcl'ure  liis 
Honour  Juagc  Atherley  Jones,  K.C.,  au  action  was  brought 
by  iMr.  Harry  ilarriisun,  trading  aa  the  Whitworth  Eletinc 
Laiup  Co.,  'ih,  Woudstock  itoaa,  Chisvvick,  against  Mr.  A. 
Morris,  tradmg  at  the  J/reiuier  btores,  motor  outnttei's,  100, 
Jt'leet  c?treet,  li.C,  to  recover  it35  5s.  tor  electric  lamps  and 
ba.tteries  supphed,  as  follows  -.—-M)  Midgets  at  iid.,  ^UU  Baby 
Midgets  at  yd.,  two  gross  '^cell  thick  lbs.  ad.,  and  tluee  dozen 
y-ceU  thick  ISs.  bd.  Mr.  Lipson  Ward  appeared  lor  the  plam- 
till,  and  Mr.  Emile  Cannot  lor  the  defendant. 

Mr.  Ward  said  that  the  claim  was  for  damages  for  breach 
of  contract  by  which  dcfendaait  sold  plaintiU  batteries  for 
electric  torches,  with  which  everyone  was  famUiar  to-day. 
Ihere  was  au  mterview  ou  Januai'y  6th  between  plamtilf  and 
defendant,  who  had  done  busmess  before  frequently.  Tlam- 
till  was  shown  the  Midget  battei'y.  It  had  the  distinctive 
iiiark  of  ■■  ilaster  "  upon  it,  and  was  m  a  red  covered  case, 
lie  ordered  iiOO  Midgets.  It  was  an  American  article.  Of 
course,  m  sellmg  things  hke  electric  batteries  a  particulai' 
brautl  was  of  great  importance,  because  customers  asked  for 
the  same  kind  of  ihmg  that  they  had  bought  belore.  Plamtilf 
ulso  bought  /iUU  Baby  Midgets.  There  was  no  dispute  about 
tliem,  as  plaintiff  was  abandoumg  his  claim  for  a  retm'n  of  the 
£7  lUs.  which  he  had  paid  for  them.  He  had  paid  for  all  the 
batteries  which  he  bought  of  the  defendant.  Of  the  Midgets 
dcliveretl  54  were  not  as  described,  as  they  were  not  marked 
■■  Master,"  and  they  were  in  black  cases.  Plaintiff  refused 
to  accept  them,  and  he  claimed  £'I  ys.  bd.  in  respect  of  those. 
As  for  the  two  gross  'i-cell  thick,  the  contract  was  for  the 
sale  of  Jupiter  batteries,  which  ought  to  have  been  manufac- 
tured by,  and  borne  the  distinctive  label  of,  the  Jupiter  Co. 
insteati  uf  delivering  two  gross  ho  delivered  104.  Plaintiff 
returned  the  goods  not  according  to  order,  and  now  demanded 
the  return  ot  his  money.  Plamtitt'  further  bought  5U0  flat 
batteries,  known  as  "  ordinary,"  and  they  were  to  be  the 
same  as  he  had  bought  before,  marked  "  E.B."  The^  bat- 
teries sent  'Sivere  a  diflerent  kind  altogether.  For  that  reason 
plaintiff  refused  to  accept  them,  saying  they  were  not  accord- 
ing to  contract,  and  he  returned  them.  He  now  claimed  the 
return  of  the  money  which  he  had  paid.  Defendant  had 
paid  it'3  3s.  4d.  into  Court,  with  a  denial  of  liability  for  70 
l)att<>ries,  which  he  admitted  wei'e  faulty. 

Mr.  Cannot  said  that  the  defendant  would  have  taken 
them  blick  if  they  had  been  sent  separately,  but  they  w'ere 
sent  with  other  goods  which  defendant  would  not  accejjt. 
Defendant  gave  no  guarantee  as  to  the  description  of  the 
batteries  sold,  but,  as  a  matter  of  fact,  they  were  all  Jupiter 
goods. 

i'lr.  Ward  added  that  the  defendant  had  offered  to  abandon 
his  profit  of  3d.  pei-  dozen  ou  some  of  the  lamps  if  plaintiff' 
would  accept  them.  There  was  an  express  contract  to  take 
the  batteries  back. 

Mr.  Cannot  said  that  the  defendant  was  willing  to  have 
taken  back  the  batteries  if  sent  "  at  once,"  and  that  was  not 
done.  The  fluctuations  in  the  electric  battery  trade  were 
voi-y  sharp  and  very  great.  The  price  depended  on  the 
demand  at  the  moment. 

Judge  Atherley  Jones  could  quite  appreciate  that  the 
words  "  at  once  "  must  be  taken  having  regard  to  the  condi- 
tions which  prevailed.  One  must  consider  the  exigencies  of 
the  delivery  companies  and  the  various  transport  services, 
and  see  if  there  was  reasonable  expedition  ou  the  part  of  the 
party  returning  the  batteries. 

Mr.  .Cannot  said  that  Jupiter  batteries  were  supplied  with 
the' company's  usual  three  months'  guarantee.  There  could 
be  nothmg  in  the  change  of  the  colour  ot  the  label,  which 
was  unavoidable,  having  regard  to  the  present-day  paper 
difficulty.     The  goods  w'ere  genuine  Jupiter  batteries. 

Judge  Atherley  Jones  thought  that  the  defendant  took  up 
a  high  position  when  he  said  he  would  take  back  all  the  goods 
and  return  the  money.  He  seemed  to  have  repented,  of  it 
since.  All  commercial  transactions  would  be  at  a  standstill, 
and,  indeed,  in  a  complete  state  of  chaos,  if  that  could  be 
done  with  success,  assuming  there  was  due  negligence  iu 
returning  the  goods. 

Mr.  Cannot  said  there  was  not.  The  market  price  had 
substantially  decreased   during  the  time  which  plaintiff  lost. 

Plaintifk  said  he  received  defendant's  letter  on  January 
]Oth  telling  him  to  return  the  goods.  He  tried  to  get  them 
uway  by  fating  to  two  carriers,  but  they  were  so  busy  and 
short-lianded  that  it  was  impossible  to  handle  them  at  once. 
He  went  to  Carter,  Paterson  &  Co.,  who  promised  to  collect 
the  goods  on  Januai'y  I'Jth.  They  did  not  call  for  them  until 
Januai-y  14th,  and  they  were  delivered  to  the  defendant  the 
next  day.  Then  he  rcfu.sed  them.  They  could  have  been  .sent 
in  a  taxi-call,  perhaps,  but  they  were  bulky,  and  weighed  over 
100  lb.,  and  would  have  been  refused  probably.  Prices  did 
not  fluctuate  from  January  10th  to  the  15th,  as  alleged. 

Mr.  J.  Beny,  manager  of  the  Eemoline  Co.,  who  manufac- 
ture Jupiter  electric  batteiles,  said  there  had  been  a  big 
fluctuation  this  year  owing  to  the  fact  that  there  bad  not 
bcwi  the  fog  this  winter  which  was  anticipated.  There  were 
Very  big  imports,  which  came  into  Liverpool,  intended  for 
the  Chri.stuias  trade,  but  which  arrived   the  second  week  in 


.lanuary,  and  an  there  Wajs  no  deuiiuid  for  cdectric  lamps  this 
>oaii'  because  of  the  increased  price,  most  of  the  manufac 
turers  were  left  with  a  lot  of  goods  ou  their  hands.  From 
.lanuary  7th  to  the  [jiesent  time  the  prices  of  hatterici  had 
been  on  the  downward  grade.  Batteries  had  been  selhng  at 
15s.  Od.  per  dozen,  but  the  price  was  now  bs.  per  dozen. 
On  foggy  nights  there  was  a  demand  for  electric  torches. 
They  could  not  guarantee  batteries  now  as  they  used  to  do, 
because  the  raw  materials  were  not  guaranteed  to  him.  He 
could  not  produce  such  a  perfect  battei'y  as  he  could  before 
the  war,  because  all  chemicals  had  depreciated,  and  he  could 
get  no  guarantee  with  chemicals.  To  shopkeepers  he  gave 
two  months'  guarantee.  If  the  \nxnp  depreciated  they  ex- 
changed it  within  the  two  months.  But  once  the  seal  was 
broken  by  the  customer  the  lamp  was  not  exchangeable  at 
all,  and  they  might  only  give  half-a-dozen  flashes. 

In  cross-examination,  Witness  admitted  that  transport 
difficulties  were  very  great,  but  he  did  not  think  he  had 
recently  taken  a  week  in  which  to  deliver  batteries  to  the 
plaintiff.  It  would  not  be  unreasonable,  however,  to  take  a 
week.    Then  he  was  liot  under  a  contract  to  deliver  at  once. 

Judge  Atherley  Jones,  K.C,  .said  he  was  always  anxious 
that  decisions  in  law  courts  should  not  conflict  with  com- 
mercial usage  or  restrict  the  proper  play  of  commercial 
enterprise.  He  was  perfectly  satisfied  that  the  plaintiff'  had 
done  his  best  to  return  the  batteries  as  soon  as  possible,  and 
that  he  had  not  been  guilty  of  any  unnecessary  delay.  Judg- 
ment must  be  given  for  the  'plaintiff  for  the  amount  claimed, 
with  costs. 

Mr.  Cannot  said  the  defendant  would  appeal,  and  he  a.skcd 
for  a  stay  of  execution,  which  was  gi'a^nted. 


Workman's  False  Time  Sheet. 

A  FINE  of  £5  was,  at  the  Manchester  City  Police  Court,  on 
Tuesday,  imposed  on  George  T.  Ward,  a  workman  emjjioyeil  by 
Messrs.  Pearson's,  electricians,  Hulme,  Manchester,  for  mak- 
ing a  false  statement  iu  his  time-sheet.  For  the  prosecution, 
it  was  stated  that  the  defendant's  earnings  as  an  electric 
welder  amounted  to  from  £10  to  .£12  per  week,  and,  iu  addi- 
tion, his  wife  and  daughter  were  earning  £4.  Defendant  was 
sent  by  his  employers  to  a  contract  job  at  Stroud,  but  in- 
stead of  catching  the  6  p.m.  train  on  the  Monday  night  he 
travelled  next  morning,  and  charged  his  time  up  from  six 
o'clock  on  the  Monday,  whei'eas,  in  point  of  fact,  he  did  not 
start  work  till  four  o'clock  on  Tuesday  afternoon. 

Fo)'  the  defendant,  it  was  stated  that  he  thought  he  was 
justified  in  charging  his  "time"  from  the  hour  at  which  he 
.'-hould  have  causbt  the  train  for  Stroud,  which  he  missed. 


■  Marconi's  Wireless  Telegraph  Co.,  Ltd. 
In  the  King's  Bench  Division,' on  Tuesday,  Sir  Fredk.  Smith 
(Attorney-General)  mentioned  to  Mr.'  Justfce  McCardie  the 
petition  of  the  Marconi  Wireless  Telegraph  Co.,  Ltd.,  to  the 
Jving,  which  was  down  for  hearing  before  his  Lordship.  He 
said  that  he  appeared  with  the  Solicitor-General  (Sir  Gordon 
Hewart),  and  that  Sir  Edward  Carson  was  leading  counsel 
for  the  plaintiffs.  Sir  Edwai'd  w'as  indisposed,  and  could  not 
IX)ssibly  be  there  that  day.  It  was  a  very  important  ca.«t! 
affecting  the  construction  of  a  contract,  and  indirectly  afl'ect- 
ing  a  very  large  sum  of  money.  Sir  Edward  asked  his  Lord- 
ship's indulgence  to  this  extent,  that  the  case  should  be 
postix)ned  till  Thursday. 

Mr.  Justice  McCardie  ordered  the  ca.«c  to  stand  adjourned 
to  Thursday. 

Osram  Lamp  Lmo.vnoN. 
In  the  Chancery  Division,  on  Tuesday,  Mr.  Justice  Paterson 
had  before  htm  two  motions  for  judgment  in  the  matter  of 
the  Osrani-Robertson   Lamp  Works,  Ltd.,  v.   Malmberg,  and 
the  same  plaintiffs  against  the  Ostro  Light  Co. 

Mr.  J.  Hunter  Gray  said  the  first  cas(^  came  on  as  a  motion 
for  judgment  by  consent  on  agreed  minutes  which  provided 
for  a  perpetual  injunction,  delivei-y  up,  and  inquii'y  as  to 
damages,  together  with  costs  of  the  action,  costs  of  the  in- 
quiry to  be  reserved.  The  second  case  came  on  as  a  motion 
for  judgment  in  default  of  defence  in  respect  of  the  same 
luitent,  and  the  minutes  were  identical. 

His  IjORIiship  gave  judgment  for  the  plaintiffs  in  each  case 
in  the  usual  form. 


WAR  ITEMS. 


lixports  to  China. —  I'hc  "  London  Gazctle  "  for  M;ircli 
Ptii  contains  names  of  .some  further  jiersons  and  bodies  in 
China,  tj  whom  exports  uiay  bo  amsigned. 

HIectric  Supply  Staffs  and  National  Service. — The  fol- 
lowing letter  has  been  received  by  Mr.  T.  W.  Cole,  .secretary 
of  the  Provincial  Electric  Supply  Coimnittee,  from  the  Minis- 
try of  National  Service,  and  it  is  to  be  noted  that  the  a.ssist- 
ance  that  may  po.ssibly  be  given  by  the  Ministry  (as  men- 
tioned thercui)  may  be  of  considerable  value  in  certain  cases. 


The  booklets 

Stationerv   Ofl 

— R.iac,  1-ist  of  Ceitilied  Occupations  (June  iJlrd,  1917),  price 


iklets  nienlioTU'd    therein    may    be  obtained  at   II. M. 
Stationery   Oflice.   Tni|ierial    Hduso.  Kinysway.  W.C.  2.,  viz.: 


260 


THE    ELECTRICAL    REVIEW.    [Voi.  8l'.   Xo.  2,10:1  mai^ch  i.^  )oi«. 


111.;    M.M.130    (revised),    Schedule  of  Protected  UccupationH 
(February  1st,  1918),  price  2d. 

iC.ifv  I  Minislrv  ol    National  Service, 

'     Room  ):)0,  Westminster,  S.W.  1. 

rdiriiarv   20/h,    litlH. 


Il.:„-  M,-,-.  In  r..ply  l..  >ou,-  I 
.(■rra.n  ni.'n  i-nijageO  in  >-li.-clru 
Schedule  of  Protected  Occupatioi 
the  Ministry  of  Munitions  under 
copy   enclosed).      Commu 


ttcr  ol  February  ir.lli,  1  liave  to  say  that 
il  generating  slalions  are  covered  by  tlie 
s  where  sucn  undirtakings  arc  certi5ed  by 
the  Munitions  o(  War  Act  (sec  page  28  of 
on  the  subject  uf  men  employed  in  such 
undertakings  should  be  addressed  to  the  Labour  Supply  l.)cpartment  of  the 
.Ministry    of   Munitions,    6.    Whitehall    Gardens,   S.W.  1. 

As  regards  men  not  so  employed,  all  applications  and  appeal 
of  such  men  should  be  made  to  the  Local  or  Appeal  1  ribunals,  or  to  ttie 
Central  Tribunal  in  the  usual  way,  and  the  attention  ol  ihi-  Tribunal  should 
be  called  to  the  reservation  in  the  List  of  Certified  Occupations  (see  page  20 
of  copy  enclosed).  No  guarantee  can  be  given  that  it  will  be  possible^  for 
this  Ministry  to  take  any  action  as  regards  men  whose  cas 
finally  dismissed  by  the  competent  tribunals,  those  being  th 
appointed  by  statute  to  deal  with  such  cases.  If,  however, 
undertaking  attaches  special    importance   to  the  retention   of  a  particular  man, 

"  "     Ministry   in  good    time    before    the 

careful  consideration,  and  the 

:an    properly    be    given    to    the 

to   bppose    the  case    before  the 

; — Man's  name  and  registered   addrc^ss; 

occupation    of   man;    Tribunal    history 

held,  and   by  what  Tribunal   granted);  and 


behalf 


lies    duly 
electrical 


full    details    of    thi 
case  comes    before   the  Tribunal, 
Minister    will     consider    whether 
National   Service    Representative 
Tribunal.     The  particulars  required 
employer's    name    and    add 
(nature  of  certificate  of  exempt: 


e  under  Schedule 
Deputy  Cammis- 


E.C. 


other  form  ol   protection    held  (e.g.,  protectic 
of  Protected   Occupations).— Yours    faithfully,    R. 
sioner   jor   Trade    Exemptions. 

T.   W.    Cole,   Esq., 

Provincial  Electric  Supply   Committee, 

Moorgate    Court,    Moorgale    Place 

Mr.  Cole  points  out  that  the  L.G.B.  Regulations  and  In- 
structions to  Tribunals,  R.173,  subsequently  issued  (dated 
March  4th),  axe  interesting  ju  connection  with  above,  parti- 
cularly the  following  : — 

Tribunals  are  not  to  hear  an  application  by  or  on  behalf  of  a  man  until 
they  have  been  notified  by  the  National  Service  Representative  whether  he 
assents  or  objects  to  the  application  (Regulation  26).  If  Tribunals  find  that 
there  is  delay  in  notifying  them,  they  should  communicate  with  the  National 
Service  Representative.  .An  application  m:iy  be  granted  without  a  hearing 
where  the  National  Service  Representative  assents,  and  the  Tribunal  are 
satisfied  lliat   il  should  be  so  granted    (Regulation  26). 

Exemption  Applications. — At  Wrexham,  an  March  4th, 
the  Wrexham  &  i)istiict  Traction  Co.  appealed  for  W.  Jones 
(3'2,  CI),  electric  tramcar  driver,  and  six  months  were 
allowed. 

At  Hastings,  an  appeal  was  made  for  R.  Merrifield  (Class 
A),  electrical  titter  for  18  years  with  Mr.  F.  Wordley.  The 
latter  said  that  his  tinn  kept  another  man's  business  going, 
and  they  were  engaged  solely  on  commercial  work,  and  had 
failed  to  find  a  substitute  of  any  sort.  The  Tribunal  allowed 
a  final  two  months,  the  man  to  join  up  earlier  if  a  suitable 
substitute  is  found. 

The.'  Bedford  Tribunal  has  decided  to  withdraw  exemption 
held  by  T.  Wright,  electrician  at  the  Theatre,  unless  he  com- 
plies with  the  Volunteer  condition  within  14  days. 

Before  the  Surrey  Appeal  Court,  Messrs.  Reed  &  Co.  ap- 
pealed for  E.  Lownes  (31,  Class  A),  iu  charge  of  the  electric 
plant  at  Farncombe.  Mill.'!,  and  he  was  given  a  final  two 
months. 

The  Weymouth  Tribunal  has  granted  conditional  exemp- 
tion, until  an  eiificient  substitute  is  provided,  to  H.  J.  Barrow 
(3G,  passed  for  general  service),  electrical  wireffiiun  with 
Messrs.  Brooking  &  Co.,  electrical  engineers. 

At  Leyton,  the  National  Service  Representative  appealed 
against  exemption  granted  to  E.  G.  Francis  (33,  Class  Al, 
motorman  on  the  IJ.D.C.  tramways,  and  he  wa$  put  back 
until  a  .'substitute  is  found. 

The  Enfield  Tribunal  has  granted  three  months'  exemption 
to  S.  C.  Wishey  (39),  engineer  and  storekeeper  with  the 
Ediswan  Electric  Co.,  Ltd. 

At,  Folkestone,  the  National  Service  Representative  applied 
for  the  withdrawal  of  conditional  exemption  granted  to 
Messrs.  Cripps  and  Payne,  &T\'itchboard  attendants  at  the 
electricity  works,  on  the  ground  that  they  had  failed  to  fulfil 
the  conditions  by  not  attending  the  drills  -ndth  the  Kent 
Volunteer  Regiment.  Mr.  T.  Hesketh,  manager  to  the  Elec- 
tricity Co.,  said  that  it  would  have  been  possible  for  the 
men  to  have  attended  the  drills,  and  he  regretted  that  they  had 
not  done  so.  Important  work  was  being  done  by  the  company, 
and  he  was  in  no  way  anxious  to  keep  the  men  if  he  could 
find  skilled  substitutes.  Unfortunately,  he  could  not  do  .s<j. 
and  his  staff  was  already  reduced  to  a  minmium.  Mr. 
Swofl'er  (a  member  of  the  Tribunal)  said  that  he  had  been 
told  that  a  man  applied  for  the  post  of  .switchboard  attendant, 
and  offered  to  work  for  nothing  until  he  was  trained,  and 
that  Mr.  Hesketh  had  refused  his  .services.  Mr.  Hesketh  re- 
plied tliat  this  was  quite  likely.  lie  could  get  any  amount 
of  unskilled  labour,  but  what  he  wanted  was  skilled  men, 
and  they  were  entirely  unobtainable.  .^11  his  apprentices  had 
gone,  and  both  the  men  appealed  against  had  made  arrange- 
ments to  join  the  Royal  Flying  Corps,  and  might  be  called 
upon  to  join  up  at  any  moment.  The  exemptions  were  with- 
drawn. 

At  Brixworth  (Northants),  Earl  Spencer  appealed  for  fur- 
ther exemption  for  the  electrical  engineer  at  Althorp  House 
(34,  B'2),  and  he  was  given  until  May  1st,  with  regradmg  in 
the  interval. 

.\t  Colchester,  on  March  4th.  exemption  was  sought  for  F. 
Howard  (18.  Grade  1),  electrician  at  the  Hippodrome,  hut 
he  was  directed  to  report  for  service  bv  March  30th. 

At  Broadstairs.  on  March  5th.  the  Isle  of  Thanet  Electric 
Traction  &  Lighting  Co.,  I-td.,   a.sked   the   tribunal  to  waive 


tlie  Volunteer  condition  imposed  with  conditional  exemption 
granted  to  two  employes,  and  the  request  was  acceded  to. 

,\t  Deptford,  exemption  was  applied  for  for  E.  Brown  (39, 
(.'la.ss  A),  sole  electrician  at  the  miTIs  of  Messrs.  Lake,  and 
three  months  were  granted,   with  leave  to  appeal  again. 

Before  the  Nortli  Devon  .\pjieal  Court,  appeals  were  made 
by  the  MLhtary  against  G,.  W.  Branch  and  F.  Bickford,  both 
in  Grade  3,  electricians,  of  Barnstaple,  who  had  been  granted 
six  months'  exemption  by  the  Local  Tribunal.  The  appeals 
were  disallowed,  and  the  exemptions  confirmed. 

Piochdale  Tribunal,  on  the  recommendation  of  the  .Advisory 
Committee,  has  granted  exemption  until  .June  30th  to  F. 
Walton  ('29,  C'2).  overhead  linesman,  and  R.  H.  Hogg  (3Sr 
CI),  motorman,  applied  for  by  the  Corporation  tramway 
department. 


BUSINESS  NOTES. 


Easter     Holidays.  —  The     Eleotricai,     ftEviEw    for 

March  2i(th  will,  as  usual  in  Gotxl  Friday  week,  appear  two  days 
earlier.  In  consequence  thereof,  it  will  be  necessary  for  all 
correspondents,  contributors,  &c.,  to  send  in  their  matter  well  in 
advance  of  the  usual  time.  A  notice  concerning  advertisement 
copy  arrangements  for  the  week  will  be  found  in  our  advertise- 
ment pages  to-day. 

Book  Notices. — "  Register  of  Overseas  Buyers."  London  : 
Bern  rose  vt  Sons,  Ltd.  £1  ls.net. — This  is  the  first  edition  of  a 
work  published  for  the  use  of  British  producers,  manufacturers, 
and  merchants.  It  consists  of  a  list  of  buyers,  agents,  and 
importers  in  our  Colonies  and  nominious  and  in  Allied  and  Neutral 
countries,  together  with  information  on  Customs,  tariffs,  imports 
and  exports.  It  is  .stated  that  it  has  been  compUed  with  the 
assistance  of  Chambers  of  Commerce  and  H.M.  ConsiUs  abroad. 
Firms  interested  in  after-war  trade  projects  wUl  need  publications 
of  this  character. 

About  Jiritixh  Magnetos  is  the  title  of  a  handsome  brochure 
which  has  been  issued  by  the  Publicity  Department,  British 
IMagnetos,  8,  Breams  Buildings,  E.G.  4,  explaining  why  so  few 
magnetos  were  made  in  this  country  before  the  war,  how  the 
Germans  captured  the  trade,  and  how  the  outbreak  of  war,  by 
cutting  off  the  supply,  resulted  in  the  creation  of  a  practically  new 
British  industry,  entailing  a  vast  amount  of  research  work  and 
experiment,  but  leading  to  the  evolution  of  better  magnetos  than 
were  ever  imported.  The  success  attained  was  largely  due  to  the 
formation  of  the  British  Ignition  Apparatus  Association,  embracing 
nine  firms  which  are  co-operating  in  the  production  of  inter- 
changeable standardised  machines  of  the  highest  class.  The 
achievement  undoubtedly  represents  a  triumph  of  British  energy, 
organisation,  and  technical  skill,  and  the  brochure,  which  can  be 
obtained  on  application,  admirably  illustrates  the  machines  and 
their  applications  in  war-time. 

"  What  Industry  Owes  to  Chemical  Science." 
and  F.  Butler-Jones.     London  :  Constable  &  Co. 

"Mathematics   for    Engineers."     By    W.    X. 
Chapman  &  Hall.     Price  Ss.  (jd.  net. 

"The  Electron."     By  R.  A.  Millikan.     Chicago  : 
of  Chicago  Press.     Price  JL.'jO  net. 

Advice  Respecting  the  Italian  Market. 

of  the  British  Chamber  of  Commerce  for  Ittily  (Inc.)  for  October- 
Decemlier  there  is  a  sood  deal  of  matter  relating  to  the  need  for 
eifort  to  expand  tra<le  between  Britain  and  Italy.  At  a  meeting  of 
members  held  at  Genoa,  in  December,  one  of  the  speakers,  Mr. 
Albert  de  Thierry,  urged  that  the  very  first  step  to  take  was  the 
reform  of  British  weights,  measures,  and  cm-rency.  He  said  that 
in  the  good  old  days  Ijritish  trade  w.as  paramount,  and  if  we  hail 
been  beaten,  it  was  by  superior  organisation.  Conservatism  was 
played  out,  and  British  manufacturers  must  take  into  account  the 
real  needs  of  the  country  ;  the  consumer  must  be  studied,  and  the 
coming  trade  war  would  be  terrible.  If  firms  in  Britain  would 
help  them  in  the  little  things  that  made  for  increased  trade,  they 
could  be  sure  of  going  ahead.  He  thought  that  British  firms  had 
had  so  much  business  in  the  Colonies  that  they  had  forgotten  the 
old  markets,  but  he  knew  British  manufacturers  who  were  already 
preparing  to  cater  for  Italy.  We  sold  on  bill  of  lading  in  English 
currency ;  the  Germans  delivered  into  the  customer's  store  in 
Italian  liras.  Lieut.-Colonel  Lord  Hythe.who  has  been  visiting  the 
various  branches  of  the  Chamber  addressing  memljers,  in  the 
com-se  of  an  address  at  Tuscany  strongly  impresseil  on  those 
present  the  necessity  for  deciding  now  what  was  to  be  done  and  in 
what  direction  we  were  to  suppl.ant  German  <roods  on  the  Italian 
market  after  the  war.  He  insisted  on  the  necessity  of  all 
Britishers  pulling  together,  this  having  been  the  strcngtli  of  the 
Germans.  A  very  important  question  was  the  supplying  of  raw 
materials  and  machinery.  Several  hydro-electric  railways  were' 
contemplated  in  Southern  Italy,  and  Great  Britain  would  be 
interested  therein,  A  later  speaker  (Count  Parravicino,  of 
Florence)  stated  that  cheap  transport  was  essential ;  only  high- 
class,  expensive  goods  could  afford  coming  by  rail,  while  the  more 
necessary  raw  material  and  cheap  goods  came  by  sea  after  a 
lengthy  and  costly  voyage.  "  German  success  had  been  largely 
throujrh  cheap  and  fast  transix)rts.  Sample  showrooms  were  also 
a  very  good  thing.  Business  must  he  canvassed  for  by  good  agents 
and  travellers  knowing  Italian.  The  system  of  developing 
industries  in  Germany  was  more  perfect  that  in   England;  they 
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made  quite  a  study  of  it.  He  instaneetl  tlie  establishment  of 
industrial  schools,  and  very  especially  the  sendinff  out  of  youriff 
men  to  loreicfn  countries  to  study  lang^uaffes.  busines.s  methodH  and 
trades,  whereby  they  ae<|uired  knowleilire  of  the  needs  of  every 
i:ountry.  Their  banking  organisation  hail  also  larirely  contributed 
to  German  success,  and  it  would  be  necessary  to  in.stitute  a  similar 
financial  organisation." 

Elsewhere  in  the  Bullefiii  there  are  collected  extracts  from 
letters,  i:c.,  relating:  to  the  question  of  competition  and  ways  and 
means  for  furtherinjr  export  trade.  The  (Jerman  organisation  for 
resuming  the  export  trade  is  stated  to  be  very  complete,  and  the 
view  is  emphasised  that,  without  better  organisation,  we  cannot 
expect  to  keep  pace  with  other  countries.  Germany  is  stated  to  be 
unabashed,  unashamed,  and  confident  that  she  will  push  her  way 
into  the  world's  markets  again.  Though  German  ships  have  been 
driven  from  the  seas.  Germans  have  not  let  the  grass  grow  under 
their  feet.  "  The  more  we  scan  the  exjxjrt  horizon,  the  more  the 
need  for  the  thorough  reorganisation  of  British  trade  becomes 
obvious. "  "  Germans  .  .  .  with  less  original  genius  or  inven- 
tiveness, but  with  a  greater  readiness  to  face  new  business  pro- 
blems in  a  practical  spirit,  ingratiated  themselves  into  markets  in 
our  own  domains  or  at  qur  very  door.*. "  One  writer  summarises 
legitimate  and  illegitimate  German  methods  as  follows  : — 
German  legitimate  methods  : 

1.  Sending  a  traveller  and  having  a  resident  agent  for  each  country. 

■2.  Supplying  better-finished  goods  and  articles  better  adapted  to  the  country 
than  British  manufacturers  ofTered. 

3.  Issuing  catalogues  in  various  languages. 

4.  Selling  their  goods  in  foreign  money  duty  paid,  and  giving  weights  and 
measures  in  kilos,  and  metres. 

5.  Putting  up  their  goods  in  more  attractive  style,  and  labelled  in 
Spanish,  &c. 

Illegitimate  methods  : 

1.  Putting  British  trade  marks  on  their  very  worst  quality  goods. 

2.  Putting  up  their  cheapest  rubbish  on  cards,  or  in  boxes,  printed  in 
English. 

3.  Buying  British  patented  articles  from  England  in  tens  or  grosses  (to  cover 
themselves!,  but  making  infringements  of  the  same  article  in  hundreds  of 
grosses  and  selling  both  together. 

4.  Generally  infringing  British  patents  and  marks  when  it  paid  to  do  so. 

We  quote  one  other  writer,  who  says  that  before  the  war 
Grermany  had  almost  a  monopoly  of  the  importation  of  machinery 
into  Italy.  This  was  the  natural  consequence  of  Germans  having 
got  control  of  the  most  important  banks,  who  made  it  almost  a 
speciality  to  finance  the  leading  manufacturing  companies  in  Italy. 
By  this  means  the  German  financiers,  closely  in  touch  with  the 
German  industrial  rings  or  "cartels."  were  able  in  most  cases  to 
control  the  affairs  of  these  companies,  and  to  obtain  all  plant  or 
machinery  required  from  Germany,  or  from  other  German-con- 
trolled companies  in  Italy.  Only  very  few  important  concerns 
were  outside  this  German  influence.     The  writer  continues  : — 

With  regard  to  the  future,  I  think  that  the  industrial  development  that  has 
taken  place  in  Italy  during  the  war  will  render  this  country  much  more  inde- 
pendent than  formerly,  as  far  as  the  mechanical  industry  is  concerned,  so  that 
in  no  case  will  it  require  imports  from  abroad  to  aaj-thing  like  the  scale  it  h%s 
done  up  to  now.  However,  owing  to  the  dearth  of  fuel  and  iron,  Italy  will 
always  be  unable  to  compete  with  the  larger  manufacturing  nations  for  the 
manufacture  of  heavy  machinery  where  coal  and  iron  are  the  principal  items, 
so  that  it  will  always  continue  to  be  a  large  importer  of  this  classof  machinery. 
If  the  British  machinery  manufacturers  desire  to  seriously  tackle  this  market, 
it  will  not  be  sufficient  for  them  to  send  down  travelling  agents  and  a  quautiiy 
of  illustrateil  catalogues  and  other  interesting  literature  dealing  with  their 
manulacture,  but  they  will  have  to  organise  well  equipped  offices,  shops  and 
showrooms  fitted  with  a  large  selection  of  their  products,  full  sets  of  spare 
pieces,  repairing  shops,  i&c.,  in  the  principal  industrial  centres,  and  hand  over 
the  management  of  these  agencies  to  able  and  well-paid  people,  who  would  be 
required  to  keep  in  close  touch  with  the  management  of  the  big  limited 
liability  companies  who  are  almost  the  sole  purchasers  of  this  class  of  articles. 
The  British  manufacturers  ought  also  to  be  prepared  in  some  cases  (like  the 
Germans!  to  give  long  credits,  and  occasionally  also  to  accept  part  payment  in 
the  form  of  shares  or  debentures  in  the  companies  of  their  clients.  Of  course, 
these  facilities  would  only  be  granted  after  the  (dosesi  examination  into  their 
clients'  business,  and  with  the  participation  of  one  or  more  i-epresentatives  on 
the  board  of  directors  uf  the  purchasing  companies. 

Electrical  Imports  of  Chile. — In  an  iirtide  sulvdcuting 

the  creating  of  new  industries  in  Ghile,  the  liiiletin  ile  In  Soriednil 
(le  Foimidii  Fahril  gives  the  following  particulars  of  Chilean  im- 
ports of  electric  glow  lamps  in  the  four  years  1U12  to  liH.I  : — In 
1912  there  were  imported  l.".9.6:il  kg.,  of  a  worth  of  §798,20.5  : 
1913.  214.938  kg.  =  S;i,074,690  ;  1914,  79,201  kg.  =  S39fi.00.T  ;  and 
19I.i.  91,392  kg.  =  *4.-)9.9fiO.  The  year  1913  may  be  considered  a 
normal  year,  and  the  contributing  countries  were  as  follows  : — 
Germany,  169,472  kg.  =  8847,360:  United  States,  32.ir.0  kg.  = 
}!160,5.50"  ;  Great  Britain.  7,8."iO  kg.  =  .539,2.50  :  France,  2.0.51  kg.  = 
SIO.10.5  ;  Belgium,  1,793  kg.  =  $8,96.5  :  Holland.  1.135  kg.  = 
•So. 675  ;  and  other  countries,  557  kg.  =  S2,785.  Glow  lamps  <are 
subject  to  a  Chilean  Customs  duty  of  .8004  per  kg.,  but  the  llnlt^ht 
advocates  in  the  interests  of  the  native  industry  an  increase  to  .'<2  per 
kg.  Other  electrical  imports  in  1913  were  to  the  following  extent  : — 
Machines  and  electrical  apparatus.  1.836.421  kg.  =  1.198.490:  ma- 
idiinea  and  accessories  for  electric  lighting.  2.928.565  kg.  =  > 
yi. 807.340;  telephones.  3,130  kg.  =  .8136,061  :  telegraphic  appa- 
ratus, 1,109  kg.  =  84,742  ;  insul.itors  for  telegraphs  and  telephones. 
333.110  kg.  =  8266,488:  accessories  for  telegraphs  and  telephones. 
144.855  kg.  =  .8151.637  ;  making  a  total  of  8;!. 564. 758.  The  above 
figures  are  exclusive  of  electric  motors  and  electric  traction  ma- 
terial. The  linletin  points  out  that  the  Chilean  market  affords  a 
steadily  increasing  opening  for  electrical  plant  throughout  the 
whole  of  its  territories,  and  in  particular  for  telegraphs,  tele- 
phones, lighting,  traction  and  motive  power,  and  electrolysis. 
Moreover,  machines,  apjiaratus.  and  instruments  for  electrical 
industries  enter  the  Republic  duty  free. 

Rubber  Stocks   in    Brazil. — Accoidint;    to    a    Rio    de 

•laneiro  dispatch  to  the  Financial  TV/h/'.v,  a  large  quantity  of  the 
1917  crop  from  the  Amazon  States,  Matto  Ciros.so.  and  the  Acre 
territory  is  accumtilating  on   the  quay   at    Manaoa.     The  Federal 


Uoveriiinent  in  order  to  remedy  this  had  ordere<l  Brazilian  steameri 
on  their  way  to  the  I'nited  States  to  call  at  Manaos.  As.  however, 
the  American  market  was  not  sufficient  outlet,  the  Minister  of 
Commerce!  asketl  the  Brazilian  Lloyd  to  commence  a  monthly  ser- 
vice direct  from  Manaos  to  Liverpool.  This  service  is  now  going 
regularly,  and  will  ctmtinue  until  the  .\mazon  ruliber  h-aa  been 
cleared  off  and  the  dirticulty 'solved. 

Trade-  Announcements.— Messrs.   Sbipson  Brothees, 

electrical  engineers.  North  Street,  Hapton.  Burnley,  have  secured 
additional  premises  for  their  magneto  works. 

In  consequence  of  the  Government  having  commandeered  their 
Kingsway  offices,  the  Keighi.ey  Gas  axi>  Oil  Engine  Co.,  Ltd., 
have  removed  to  Albion  House,  59-61,  Xew  Oxford  Street,  London, 
W.C.  1. 

Catalogues  and  Lists.— Messrs.  Johnson  *  Phillips, 

Ltd.,  Charlton,  London,  S.E.  7. — A  number  of  new  illustrateil 
leaflets  dealing  with  transformer  pillars,  H.T.  transformers  for  test- 
room  and  other  purposes,  outdoor  sub-station  transformers,  and 
E.H.T.  transformers  for  special  purposes.  '  Booklet  of  ten  pages, 
giving  data  and  net  prices  relating  to  their  V.I.R.  cables. 

Six  Electrical  Co.,  Ltd..  118-120,  Charing  Cross  Road. 
London,  W.C.  2. — Eight-page  illustrated  list,  giving  particulars 
and  prices  of  their  Sun  portable  electric  tools — grinders,  drills,  and 
buffers — sttch  as  are  being  used  in  aeroplane  factories  and  munition 
works. 

■      Furnace  Developments.— The  Davis  Furnace  Co.,  of 

Luton,  report  that  during  the  last  two  months  the  character  of  the 
demand  for  furnace  plant  has  totally  changed.  Whereas  for  the 
last  two  months  of  1917  about  85  per  cent,  of  their  orders  were  for 
crucible  furnaces  for  metal  melting,  for  the  first  two  months  in 
this  year  the  position  is  reversed,  and  now  at  least  80  per  cent, 
of  their  orders  are  for  furnaces  of  the  oven  type,  principally  for 
heating  steel  billets  and  plant  for  tool-making  purposes,  increased 
pressure  upon  contractors  by  certain  Government  departments 
being  accountable  for  the  change. 

Liquidations. — Britlsh     Huhn    Metallic    P.vcKiNf; 

Co.,  Ltd. — A  petition  for  the  winding  up  of  this  company, 
presented  by  the  Board  of  Trade  in  the  matter  of  the  Trading 
with  the  Enemy  Amendment  Act,  is  to  be  heard  on  March  19th. 


LIGHTING  AND  POWER  NOTES. 


Australia. — The  report  of  the  Sydney  Electric  Liiflit  and 
Power  Supply  Corporation  for  the  half-year  ended  October  31st 
shows  net  profits  £15.724.  compared  with  £13,430  in  1916.  A 
dividend  of  8  per  cent,  per  annum  was  paid,  1 5,100  was  allocatetl 
to  depreciation,  making  a  total  of  .£37,602,  and  the  reserve  fund 
st.ands  at  £38,110.  The  total  share  capital  is  £216.179.  ami  the 
debentures  £60,8iH). — Stidiinj  Uailij  'IVeijruph. 

'  Birmingham, — Price  Increase. — The  City  Coimeil,  at 
its  last  meeting,  approved  of  the  recommendation  of  the  Electri<? 
Supply  (!ommittee  to  raise  the  prices  charged  to  high-tension  con- 
sumers by  10  per  cent.,  to  Ije  added  after  the  C!o,al  Clause  h:us'l>een 
taken  into  acconnt ;  and  for  low-tension  supplies  l)y  15  ]>er  cent. 
Alderman  .lephcott,  chairman  of  the  f'ommittee,  stated  that  thi- 
charge  to  the  tramway  department  for  traction  supply  wotilil  also 
he  increa-sed  by  1(1  per  cent.,  tfi  ho  added  after  the  f'oal  Clause  had 
been  calculated. 

Bonnybridge. — Tlie  hiirstintr  of  a  large  cast-iron  pijie  at 
the  works  of  the  Scottish  Central  Electric  Power  Co.  caused  serious 
dislocation  of  work  throughout  Stirlingshire  and  Linlithgowshire. 
Over  an  area  of  400  sq.  miles,  labour  in  a  large  number  of  iron 
and  steel  works,  brick  works,  and  collieries  was  entirely  suspendetl. 
In  a  number  of  the  steel  works  the  furnaces,  which  were  fully 
charged,  cooled,  necessitating  the  blasting  of  the  solid  contents. — 
Ereiiin;!  (iazette  Aberdeen. 

Bootle. — LiXKiNG-iP. — Asked  at  the  Town  Council  as 
to  the  progress  of  the  scheme  for  the  interconnection  of  the 
electricity  undertaking  with  that  of  Liverpool.  Mr.  Scott  said  they 
agreed  to  the  principle  of  the  agreement  in  .January,  and  did  not 
want  winter  to  come  again  before  they  were  conneited.  The  Blayor 
stated  that  both  sides  were  now  practically  agrewl  upon  the  matter, 
though  the  agreement  h:id  not  been  actually  signetl. 

Bradford. — Price  Increase. — The  Electricity  Com- 
mittee has  decidetl  to  recommend  the  City  Council  to  incre.i.<e  tlie 
charges  for  electricity  from  April  1st  as  follows  : — Bulk  supply  and 
power  u.sers  (.including  long-term  contract  holders")  to  pay.  in 
addition  to  the  existing  basis  rates,  '01 5d.  jier  unit  for  everv  t>d.  or 
portion  of  6d.  per  ton  increase  in  the  price  of  coal  over  and  above 
9s.  jier  ton :  the  accounts  of  all  other  cla-^ses  of  consumers 
which  are  not  subject  to  the  coal  clause  to  Ix-  increased  by 
20  jier  cent. 

Braintree. — Proposer   Prov.   Ordkr. — The  U.D.C.  is 

considering  a  draft  agreement,  with  prices  and  term.i,  snbmitteil 
by  Messrs.  Crittall   in  connection  with   the  |)rov.  order   for  which 

they  are  applyiu'j'. 
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Canada, — Go^"aERVATIOx  of  Electric  Power. — By  an 

Order,  dated  January  ?th,  issued  in  reg-ard  to  the  conserration  of 
power  in  Ontario,  all  commissions, oompanies  or  persona  generatinif, 
distributing  or  usinw  electrical  energy  in  Ontario,  wliere  there  is  a 
ahortag'e  of  enerjTT.  or  where  eiierg'j  is  beiny  -jenerateil  <m-  .■supple- 
mented bv  steam,  •ras.  or  oil  plants,  are  directed  to  practise  strict 
economy  in  the  use  of  electrical  energy.  The  commissions,  com- 
panies, and  the  officers  o  f  corporations,  as  well  as  individuals  usinjr 
electrical  enerjry,  have  been  enjoined  to  see  that  no  electrical  energy 
is  being  used  for  advertising  or  ornamental  lighting  :  that  electric 
street  lighting  is  reduced  to  the  utmost  possible  limit — discon- 
tinuing cluster  lighting  entirely,  and  only  using  .'iuch  lamps  as  are 
actually  necessary  for  the  safety  of  the  public.  The  Hydro-Electric 
Power  Commission  of  Ontario  has  also  issued  an  Order,  dated 
January  8th,  to  the  same  effect,  addressed  to  municipalities,  com- 
inis.sions,  companies,  or  persons  being  supplied  by  the  Commission. 
It  has  been  decided  to  spend  .Sl.M.iO.imO  on  an  addition  to  the  plant 
of  the  Ontario  Power  Co.,  which  the  Commission  acquired  last  year. 
This  will  provide  5O,O0U  additional  ii,P.  before  the  end  of  IHIS, 
about  l."),000  of  which  will  be  available  for  use  by  August  next. 
The  matter  is  considered  of  such  urgency  that  the  necessary 
machinery  and  plant  will  be  purchased  with  the  least  possible 
delay. 

Carlisle. — Price  Increase. — The  Electricity  Gominitteo 
of  the  T.C.  has  increased  the  charges  for  energy  by  .">  per  cent., 
making  an  increase  of  25  per  cent,  upon  pre-war  charges,  as  from 
the  meter  reading*  for  the  current  quarter, 

Clayton. — Prov.  Order. — The  District  Council,  last 
week,  decided  unanimously  to  oppose  the  application  of  the 
Electrical  Distribution  of  Yorkshire,  Ltd,,  for  a  prov.  order  to 
supply  current  to  Clayton,  and  rgsolved  to  accei)t  the  Bradford 
(!ori)oration's  terms  of  supply. 

Continental. — Italy.— Furtlier  limitations  liavL'  been 
imposed  in  Rome  on  the  use  of  electricity  for  both  lighting  and 

heating. — Tin-  Times. 

There  has  been  formed  at  Rome  the  Societa  Mcditerranea  di 
Elettricita  Anonima,  with  a  capital  of  11,000.000  lire,  -whose 
objects  are  the  discovery  and  utQisation  of  hydraulic  powers,  the 
acquisition  of  concessions  for  the  same,  the  production  of  electrical 
energy,  the  erection  of  plants  for  the  same  objects,  i:c. 

An  exhibition  has  l)een  organised  and  held  by  the  Associazione 
Elettrotecnica  Italiana  in  the  Salon  of  the  Associazione  Industriali 
at  Milan  of  electric  welding  machinery,  which  has  excited  keen 
interest.  The  exhibition  was  intended  to  be  for  one  day  only,  but 
was  extended  to  three  in  consequence  of  the  concourse  of  those  in- 
terested in  technical  matters  attracted  to  the  display  ajid  demon- 
strations. The  Under-Secretary  of  State,  Signor  Bignami,  the  local 
Industrial  Mobilisation  Committee,  and  the  Jlinistry  of  Industry 
sent  delegates.  The  exhibitors  comprised  the  leading  Italian  elec- 
trical firms,  the  State  Railways.  &c.  A  paper  on  the  results  of 
the  experiments  and  on  the  various  exhibits  was  compiled  and  read 
by  Prof.  Lori. 

At  the  outbreak  of  war  the  water  power  utilised  in  Italy  for  the 
generation  of  electric  motive  power  totalled  1,000,000  H, p..  and  to 
reach  this  figure  a  period  of  3(i  years  was  necessary  :  lack  of 
initiative  and  capital  were  the  chief  hindrances  which  caused  this 
slow  growth  of  the  electrical  industry  in  Italy,  notwithstanding  the 
great  store  of  water  power  available.  The  industrial  activity  pro- 
voked by  the  war  had  a  great  influence  on  the  development  of  the 
electrical  industry.  Since  the  first  dispositions  made  by  the 
Government  in  favour  of  the  industry,  the  applications  for  water 
concessions  for  electric  uses  have  been  steadily  augmented.  Con- 
cessions totalling  over  2.50.000  H.P.  are  already  planned  and  under 
way,  while  favourable  reception  has  been  accorded  to  concessions 
standing  for  500,000  H.P.  If  to  this  large  aggregate  of  7.50.000  H.P, 
be  added  the  1,200,000  h.p.  utilised  without  lawful  title,  this  gives 
some  2,000,000  h.p.  which  will  in  a  few  years  be  in  full  working 
condition.  In  later  years  there  have  been  concessions  granted  for 
water  supplies  of  exceptional  importance,  such  as  the  "Sila,"  in 
Calabria,  for  over  100,000  h.p..  and  the  ''  Oreo,''  in  Piedmont,  for 
70,000  H.P.  Recently  the  investment  of  capital  in  the  electrical 
industry  has  inci  eased  considerably,  as  witnessed  by  a  net  total  of 
new  investments  of  108,090,000  lire  for  the  first  half  of  11117, 
This  increase  is  more  than  double  the  average  yearly  increase 
for  the  period  1910-1916.  To  this  remarkable  increase  must  be 
added  those  not  negligible  sums  invested  in  the  construction  of 
hydro-electric  plants  by  metallurgical  companies  to  provide  directly 
the  energy  needed  for  the  manufacture  of  military  material. 
Electric  share  companies,  indeed,  occupy  the  foremost  rank  among 
industrial  companies  in  the  official  statistics  as  regards  capital 
invested,  and  thus  the  electrical  industry  at  length  takes  the  leading 
place  both  financially  and  industrially,  and  has  before  it  a  promising 
iuture. — Sucieta  per  A:U)iii  I  Heri.ita  Tei-iiini  il' Elettrkit ii .  / 

Doncaster.— "Wages. — Entplmvs  in  practically  all  Cor- 
poration departments,  to  the  number  of  al)out  2oO,  who  are 
members  of  the  National  Amalgamated  Tnion  of  Labour,  last  week 
gave  seven  days'  notice  of  intention  to  cease  work  unless  their 
demands  for  an  Ss.  per  week  ativance  for  men  over  18.  and  Is.  for 
youths,  were  conceded.  They  rejected  the  Corporation's  offer  of  :is, 
The  matter  has  been  referred  to  the  Committee  on  Production. 

Exeter. — AVagks. — The  City  Council  has  agreed  to 
increase  the  pay  of  the  members  of  the  technical  and  clerical  staffs 
of  the  electricity  department  on  a  scale  corres|)onding  to  that  cf 
the  finding  of  the  Committee  on  Production. 


Leith, — Proposed  Extension. — The  electrical  engineer, 

reporting  on  the  proposed  extensions  to  the  generating  plant  at 
the  electricity  station,  recommends  the  installation  of  two  new 
generatiira,  each  of  1,5U0-KW.  capacity,  at  a  cost  of  approximately 
.C5:i,0o0  for  \>x.  plant  and  A'Ci2,.500  for  .\,c.  plant,  with  all  acces- 
.sorics.  'I'he  report  hiui  been  remittal  by  the  Town  Council  to  the 
Management  Sub-Committee. 

London. — Haiijiersjiith. — The  Electricity  Committee 
considers  it  necessary  to  insure  against  air  raids  the  stock  of  coal 
at  the  electricity  works,  in  the  sum  of  .£22,500. 

The  Committee  reports  having  granted  the  applications  of  the 
L.C.C.  and  the  L.G.  Omnibus  Co.  for  electricity  for  the  illumination 
of  certain  signs  during  the  necessary  lighting  hours,  at  the  rate  of 
£5  per  cO-watt  lamp  per  annum.  •     ■ 

Manchester. — Clerks'  "War  Bonus. — A  su</iresti(Hi  that 

the  wages  awards  granted  to  the  clerks  in  the  Dickinson  .Street 
electricity  generating  station  should  be  extended  to  the  clerks  in 
the  electricity  department  at  the  Town  Hall  was  deferreil  at  the 
City  ('ouucil  last  week.  It  was  explained  that  an  award  w.'is 
expected  shortly  that  would  include  a  system  of  gra<iing. 

Morecambe. — Price  Increase. — The  T.C.  has  advaticed 

the  price  of  energy  as  from  April  1st  to  (ijd.  jjer  unit  for  lighting 
and  to  :iid.  for  power  and  heating. 

New  Zealand. — Year's  Working. — The  report  of  the 

second  year's  working  of  the  Lake  Coleridge  hydro-electric  power 
undertaking  to  March  31st  last  shows  total  rev-enue  of  £20,754,  as 
against  £S.518  in  191ii,  working  expenses  £12.889,  gross  pro6t 
£7.865,  interest  and  depreciation  £19,821.  total  deficit  (including 
depreciation)  .£11,956,  as  against  £17,649,  the  result  of  the  previous 
year's  working.  Mr.  Evan  Parry,  the  chief  electrical  engineer, 
rejiorts  that  the  rapid  growth  of  the  busine.ss  indicates  that  by  the 
end  of  the  current  year  (the  third  year  of  oireration)  the  plant  will 
be  earning  sufficient  to  meet  lx)th  interest  charges  and  working 
expenses,  and  will  yield  a  surplus  for  depreciation  and  reserve.  The 
total  capital  expenditure  was  increased  during  the  year  from 
£320,930  to  £336,984,  the  main  item  of  expenditure  being  the 
installation  lof  a  fourth  generating  set  of  l,500-K\v.  capacity, 
raising  the  total  power-house  capacity  from  4,500  KW.  to  6,000 KW.. 
etiuivalent  to  8.000  H.P. :  a  fifth  turbine  and  generator  set  of 
3,000  KW.,  together  with  material  for  additional  pipe  lines,  has 
been  on  order  for  some  time.  Total  connected  load  17,083  KW.. 
energy  sold  11,664.961  KW. -hours,  as  against  3.994.769  KW.-hours 
in  1910  ;  maximum  load,  4,366  KW..  as  against  1,372  KW.  ;  average 
weekly  load  factor.  52'9  per  cent.  Arrangements  have  been  made 
with  the  Christchurch  (X.Z.)  Tramway  Board  for  the  use  of  the 
whole  of  their  steam  plant,  amounting  to  2,000  KW.,  for  stand-by 
purposes. 

Proposed  Htdbo-eleotjmc  Development. — The  New  Zealand 
Government  authorities  are  having  a  report  prepared  upon  the 
question  of  the  development  of  hydro-electric  power  in  the 
Province  of  Southland,  Southland  has  the  largest  amount  of 
undeveloped  water  power  in  New  Zealand,  and  it  is  proposed  to 
develop  a  scheme  that  will  yield  sufficient  power  to  serve  the  whole 
of  the  province.  The  Southland  League  (Inc.)  has  asked  the 
Government  to  place  legislation  on  the  Statute  Book  enabling 
districts  such  as  Southland  to  carry  out  their  own  schemes  of 
electrification.  The  proposed  scheme  is  based  upon  the  "  Local 
Railway  Act.  " 

It  is  realised  that  the  actual  supply  of  plant  by  United  Kingdom 
firms  is  hardly  possible  under  existing  conditions,  but  the 
information  furnished  may  be  of  interest  as  an  indication  of 
developments  which  will  undoubtedly  become  of  great  importance 
in  the  future, 

Oldham. — War  Bonus. — The  T.C.  has  decided  to  grant 
a  further  bonus  of  12i  per  cent,  to  all  employes  in  the  electricity 
department,  in  accordance  with  Sir  George  Aakwith's  award,  but 
the  application  for  a  further  os.  war  bonus  per  week  has  been 

refused. 

Pembroke    (Dublin).— L.G. B.    Ikquiry.— Mr.    P.    C. 

Cowan,  chief  engineering  inspector  of  the  Irish  L.G.B.,  held  an 
inquiry,  on  Monday,  last  week,  into  the  application  of  the  Urban 
District  Council  for  sanction  to  a  loan  of  £10,000  for  the  completion 
of  the  scheme  for  extending  the  electricity  supply. 

Power  Bill. — Worcester  City  Council  is  among  the  latest 

to  oppose  the  Bill  teing  promoted  by  the  Shropshire,  Worcestershire, 
and  Staffordshire  Electric  Power  Co.  It  was  reported  at  the  last 
meeting  of  the  Council  that  on  the  initiative  of  the  Wolverhampton 
Corporation  it  had  decided  uiioii  a  united  course  of  opposition. 
There  were  now  22  petitions  against  the  Bill. 

Salford. — War  Bo.vus. — In  discussing  the  <juestion  of 
war  bonuses,  last  week.  -Mil.  Phillips  said  the  Corporation  waa 
]iaying  in  war  bonuses  a  sum  e(|uivalent  to  .£29,800  annually  to  gaa 
workei's,  £45.0ii0  to  tramway  workers,  £lU,5Uii  to  eleitricity 
workers,  and  to  other  departments  certified  under  the  Munitions 
Act,  £52,000.  or  a  total  of  £137.4(Ki.  If  the  Committee  on  Pro- 
duction acceded  to  requests  from  some  of  the  departments  for  a 
further  bonus,  there  would  l>e  a  further  sum  of  £61,500  required, 
and  if  on  lines  of  justice  and  etjuity  they  dealt  with  the  imcer- 
tified  workers,  there  would  be  a  further  increase  of  .£47,000.  If 
■what  he  anticipated  came  about,  the  total  payment  would  be 
.£246.000.  or  more  than  £1  per  head  of  the  population.  Including 
the  amount  they  would  have  to  pay  under  the  more  recent  increases, 
tlie  sum   was  e<iual  to  a  rate  of  4s.  2d,  in  the  .£,  and.  with  others, 


voi.  82.  xo.  2,103,  MAucH  15,  1918.]     THE    ELECTRICAL    EEVIEW. 


253 


that  would  probably  reach  5s.  lid.  The  worst  of  the  situation  -.v.^a 
that  some  men  were  getting-  more  than  others  without  adequate 
reaaon.  Electricity  workers  were  fretting  HO.s.  and  12^  per  cent., 
but  he  doubted  very  much  that  the  cost  iil'  livinK'  to  those  wa.'i 
more  than  it  was  to  the  uncertified  employ(!n  who  liad  been  receivintr 
123.  a  week  bonus.  The  Council  decided  to  increase  the  latter 
bonus  to  14s. 

B0LK  Supply. — At  the  Town  Council,  last  week.  Councillor 
Billiuston,  chairman  of  the  Electricity  Committee,  referred  to  the 
increased  use  of  electricity  in  the  borough,  and  hoped  that  the 
Council  would  support  the  Committee  in  its  proposal  that  the 
Manchester  Corporation  and  the  Lancashire  Electric  Power  Co. 
should  supply  energy  in  bulk  to  Salford.  SalfordwaS  handicapped, 
he  said,  in  possessing  an  old  station  which  could  not  be  extended 
owing  to  the  war.  The  Committee  had  carried  out  certain 
improvements,  however,  which  had  enabled  it  to  increase  the 
output  from  I.")  million  units  in  1914  to  32  million  units,  and, 
despite  the  big  expenditure,  it  had  reduced  the  debt  very  cou- 
siderably.  As  it  could  not  meet  the  present  dem.ands,  it  must 
ask  for  outside  help.     The  Council  approved  the  proiwsal. 

Sheffield. — Loan  Sanction. — The  L.(  i.B.  1ms  sanctioned 
the  boiTowing  of  £11,125  for  railway  sidings  and  capstans,  cable.s 
and  auxiliary  board,  fans  for  boiler  house,  accumulators,  coal 
shoots,  &c..  for  the  electricity  undertaking. 

Stoke-on-Trent. — Plant    Extension. — Tlie   T.C.    has 

applied  to  the  Ministry  of  Munitions  for  a  priority  certificate  for 
additional  plant  at  the  electricity  works.  It  has  been  decided  that 
new  electrical  services  cannot  be  granted  at  the  present  time  to 
houses  \yhere  gas  is  already  installed. 

Swansea. — Piiick  Incheask. — Owing  to  the  cost  of 
production  having  increased  by  .SO  per  cent,  in  wages  and  84  jier 
cent,  in  fuel,  the  engineer  (Mr.  .T.  W.  Burr)  recommends  that  a  war 
charge  of  12!  per  cent,  be  a*Med  to  all  accounts  for  electrical 
energy,  except  eontnicts.  The  Electricity  Committee  lias  agreed 
to  the  recommeiidatioti,  the  charge  to  beciinie  operative  from 
April  1st. 

Tasmania. — The  Govoniment  Hy(h'o-Eicctric  Depart- 
ment, owing  to  the  increased  demand,  and  the  inability — owing  to 
the  war — to  secure  the  necessary  plant  to  supplement  the  supply, 
has  taken  stejis  to  limit  any  .further  demand  on  the  scheme  for  the 
present.  The  following  regulations  came  into  force  eai-ly  in  the 
year  : — No  further  extensions  will  be  made  to  the  department's 
reticulation  system,  and  no  further  poles  or  distributors  will  be 
run  to  connect  up  (Consumers  ;  only  approved  lighting  consumer.^ 
will  be  connected,  and  these  (inly  where  present  distrihutor.s  and 
transformers  are  of  sufficient  capacity.  No  ad<litional  electric 
heating  or  cooking  apparatus  will  be  connected  to  the  department's 
system  under  any  circumstances.  Until  furtlier  notice  no  motors 
whatever  will  be  connected  to  the  system.  As  soon  as  the  position 
improves  sufficiently  the  restrictions  will  be  removed. — Anxtmlian 
Iiiilii.i'ritil  Minhiii  Staiidaril. 

Torquay. — Price  Increase. — The  T.C.  has  decided  to 
increase  the  price  of  electricity  for  lighting  by  Id.  per  unit,  and  for 
other  purposes  by  id-  per  unit. 

Wigan. — At  the  T.C,  reference  was  made  to  the  steady 
increase  in  the  demand  for  electrical  energy,  and  Councillor 
Alstead  said  he  hoped  the  Committee  would  take  immediate  stejis 
to  get  a  sufficient  amount  of  generating  plant — nothing  less  than 
100  million  units  ;  if  they  went  up  to  200  million  units  they  would 
be  able  to  sell  them. 

Wolverliampton. — Price  Increase. — The   Gotmcil  has 

decided  that  from  and  after  the  March  readings  of  the  meters  the 
following  increases  shall  be  made  in  the  charges  for  electrical 
energy  : — Ordinary  consumers  not  under  contract,  and  paying  over 
Id.  per  unit,  a  further  30  per  cent,  increase,  making  a  total  of 
50  per  cent,  increase  over  pre-war  charges  ;  ordinary  consumers 
not  under  contract,  and  paying  Id.  per  unit  and  under,  a  further 
20  i)er  cent,  increase,  making  a  total  of  50  per  cent,  increase  over 
pre-war  charges. 

Worcester. — War  Bonis. — The  City  Council  had  before 

it,  at  its  last  meeting,  the  award  of  Sir  G.  R.  Askwith  stating 
that  all  plain-time-working  employes  in  generating  stations  should 
I'eceive  a  bonus  of  12-i  per  cent.  Mr.  Hill,  in  moving  that  the 
increase  be  given,  stated  that  it  would  mean  an  atlvance  at  the 
rate  of  £<'iOCi  jier  annum.  In  a<ldition,  overtime  money  would  have 
to  l)e  paid.  The  increase,  with  the  advances  already  granted, 
would  mean  a  total  charge  of  £2,100  per  annum  in  the  depart- 
ment's wages  list.     The  resolution  was  aiiproved. 

It  was  report<>d  that  the  annual  increased  cost  of  pnidiictiou  of 
electricity  was  £7,000.  The  Committee  asked  for  autlioi-ity  iurllier 
to  increase  the  price  of  energy  supplied  to  those  est;iblishnients 
with  whom  it  hafl  contracts  liy.,',il.  pei-  unit,  wliii^h  would  pro- 
duce .£  I. Ooil. 

Worltington. — Prov.  Oriikr.— It    was   reported    to    the 

T.C,  on  March  5th,  that  no  opposition  had  lieeu  tiled  to  the  prov. 
order  for  electricity  supply,  and  it  was  decided  to  go  forward 
with  the  application. 

\otV. — Price  Increase. — The  T.C.  has  decided  to 
increase  the  charges  for  electricity  by  33',  per  cent,  aljove  pre-war 
rates,  .as  from  Aju-il  1st  next,  and  to  confer  with  large  consumers 
as  to  an  increase  in  the  charges. under  contracts. 


TRAMWAY  AND  RAILWAY  NOTES. 

Accrington.^-Vi   the  T.C.  .\ldcriiiaii    lliijhaiii   ivporicd 

that  the  Tramways  ComVnittee  had  come  to  an  arrangement  with 
the  Haslingden  Corporation  respecting  the  etarges  made  by  the 
Accrington  authority  for  the  use  of  its  cars  in  the  Haslingden 
area.  The  Accrington  formula  showed  a  difference  of  about  £200 
in  its  favour,  as  compared  with  the  formula  submitted  by 
Haslingden,  and  this  was  the  amount  in  dispute.  Rather  than  in- 
volve themselves  in  costly  arbitration  and  delays,  it  had  been 
decided  to  divide  the  difference,  two-thirds  falling  uix)n  Accrington 
and  one-third  upon  Haslingden. 

Birmingliain.  —  Waiihs   Awaiid.  —  The  award   of   the 

Arbitrators  of  the  Committee  on  Production  with  regard  to  the 
aijplication  by  the  Corporation  employes  in  the  gas,  water,  and 
tramway  departments  for  the  payment  of  12i  per  cent,  bonus,  has 
been  received.  It  makes  the  award  to  the  operatives  in  the  gas 
and  water  departments,  but  excludes  the  motormen  and  conductors 
on  the  tramways. 

Bolton. — Ei.ECTUic  YioHicLio. — The  Cleansing  and  Sew- 
age Committee  has  decided  on  the  purchase  of  an  electric  motor 
wagon. 

Bootle. — At  the  Town  Cimncil  meeting,  last  week,  ilr. 
F.  W.  King  drew  attention  to  the  nevv  agreement  for  the  Bootle 
tramways  just  entered  into  with  Liverpool,  and  remarked  that 
in  one  item,  for  which  they  had  accepted  £  4 1  per  mile,  there  wa.s 
going  to  be  a  loss  to  the  Corjwration  of  .£3G5  this  year,  whilst  next 
year  the  loss  would  be  £32l'>.  This  would  come  out  of  the  Cor- 
poration's C 500,  reducing  it  to  £135  this  year  and  to  £174  ni-xt 
ye,ai-.     He  did  not  think  there  was  much  cause  for  congratidation. 

Darlington. — At  a    meeting  of    the  Town    Council,  on 

Thursday,  last  week,  Aid.  Sir  Charles  Starmer  moved  the  suloption 
of;,  the  Electricity  and  Light  Railw.ay  Committee's  minutes,  and 
said  tliat  there  would  be  an  increase  in  the  revenue  of  the  light 
railway  department  of  considerably  over  £2,000  on  the  year,  and 
he  hoped  that  it  would  increase  to  £3,000  before  the  year  closed. 
Increases  in  bonus  haxJ  been  granted  to  men,  women  and  girls  of 
the  department. 

Glasgow.^YEAR's  Working. — The  returns  of  the  Cor- 
poration Tramways  Department  bring  the  figures  up  to  March  2nd, 
the  year  beginning  on  .lune  1st,  1917.  For  that  period  the  receipts 
total  £1,039,334,  as  compared  with  £922,753  in  the  corresponding 
period  of  last  year,  an  increase  of  £116,681.  The  number  of 
passengers  carried  was  319,213„39-',  .as  against  2.>s,402.417,  an 
increase  of  30,.siO,975. 

Hull.^With  reference  to  the  notice  that  appeared  in  our 
last  issue,  this  was  based  on  a  circular  issued  some  time  ago.  It  is 
only  intended  to  relate  to  correspondence  for  the  department  of  the 
tramway  electrical  engineer  (Mr.  J.  Wilkinson),  and  not  to  all  com- 
munications for  the  tramway  department. 

Liverpool. — Revision  of  Fares. — The  Finance  Com- 
mittee recently  recommended  that  the  Tramways  Committee  be  in- 
structed to  prepare  a  scheme  fo'r  the  revision  of  fares.  Sir  Charles 
Petrie  contended  that  the  Council  was  justified  in  asking  that  this 
should  be  done,  in  view  of  the  enormous  cost  of  running  and 
maintaining  the  tramways.  He  estimated  the  extra  cost  this  year  as 
not  less  than  £100,000.  If  the  Corporation  carried  people  the  first 
two  miles  for  Id.,  and  shortened  the  more  distant  stages,  it  was 
estimated  that  £70,000  would  be  brought  in  towards  the  cost  of 
developments  and  renewals  after  the  war.  Councillor  H.  R. 
Rathbone  said  it  was  not  business  to  hand  over  large  sums  of 
money  in  relief  of  rates,  and  then  take  back  a  large  portion  of  it 
in  increased  fares.  The  Finance  Committee's  recommendation  was 
approved. 

Mancliester. — At  the  City  Council,  Alderman  I'.owcs 
gave  an  idea  of  what  war  bonuses,  &c.,  were  costing  the  tramway 
department,  affecting  about  4,000  employes.  At  present  they  were 
paying  in  general  increases  £134,780  a  year ;  on  the  12i  per  cent, 
basis,  £5,283,  with  a  further  approximate  amount  of  £37,034.  If 
the  London  arbitration  was  in  favour  of  the  men,  there  would  be 
another  increase  of  £94,583,  making  a  full  approximate  increased 
amount  of  £271,679  a  year,  to  which  must  be  added  £5(i,(i0ti  paid 
to  dependents  of  men  at  the  front. 

•  Oldham. — At  the  meeting  of  the  Tnimways  Connnittee 
last  week,  the  question  was  asked  why  men  were  leaving  the 
Hollinwood  depot,  and  the  rei)ly  was  that  the  men  were  mainly 
laboureis  who  \\vu\  goiu*  on  munition  work  at  a  re<'eutly-openeil 
factory,  where  handy  men  could  command  ;us  much  as  ,C3  7s.  a 
week.  Provided  the  men  left  to  goon  munitions  theiv  Wiia  luithing 
to  prevent  them  going,  now  tliat  leaving  certificates  had  In-en 
abolished. 

Russia. — Tiie    IVtrograd    traunvays   ceased    iiinning  on 

Saturday  last  owing  to  lack  of  tmA.-Unilrr. 

Plymouth. — The  T.C.  is  again  applying  In  the  Hoard  of 

Trade  for  sanction  to  liorrow  £8,l'i00  for  eight  new  tramcars. 
explaining  that  the  auiount  can  l>e  rai.swl  out  of  the  Coriniratiou 
sinking  fund. 

Southport. — Sundav  Servicic.  — .Vt  a  sjK'cial  meeting  of 
the  Tramways  Committee  hist  week,  it  w.os  <lecided  to  recommend 
to  the  T.C.  that  a  Snnilay  servie*  be  run  in  the  whole  of  the 
borough.     Hitherto,  the  only  Sunday  cars  run  have  lieOTi  those  id 
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the  Southport  and  Birkdale  Tramway  Co.,  which  svatem  has  just 
been  acquired  bv  the  Corporation,  and  which  serric<^  the  Corpora- 
tion has  continued.  On  two  occasions  the  ratepayers  of  the  town 
have  recorded  substantial  majorities  against  Sunday  tramcars. 

Threatened   Tramway   Strike.— TERjrs    of   Aw.vrd.— 

It  is  officially  announced  that  the  Committee  on  Production, 
having  on  Friday  hist  considered  a  claim  made  by  the  National  Trans- 
port Workers'  Federation  to  the  Municipal  Tramways  Association, 
the  Tramways  and  Light  Railways  Association,  and  the  London 
General  Omnibus  Co.,  Ltd.,  for  an  advance  in  wages,  decided  that 
the  men  concerned,  aged  lf<  years  and  over,  and  the  grades  of 
women,  aged  18  years  and  over,  whose  terms  of  employment 
include  an  undertaking  that  they  shall  be  paid  the  same  rates  as 
the  grades  of  men  whose  places  they  have  filled,  should  receive 
such  advance  as  would  give  c  1  a  week  over  the  pre-war  rates  of 
the  grades  concerned,  payment  to  be  made  on  the  basis  of  a  week  of 
six  days  or  shifts.  Women  aged  LS  years  and  over  not  covered  by  the 
above  decision  are  to  receive  an  advance  of  48.  a  week,  subject  to  a 
maximum  of  20s.  a  week  over  the  pre-war  rates  of  the  grades  con- 
cerned. Girls,  boys,  and  youths  under  18  years  are  to  receive  such 
an  increase  in  wa,'es  as  will  give  them  half  the  additional  advances 
given  by  the  Committee's  award  t«  the  men  or  women,  as  the  case 
may  be,  in  the  same  undertaking.  The  advances  are  to  be  first 
payable  on  the  pay  day  in  the  week  commencing  March  4th.  The 
award  does  not  include  women  to  whom  the  provisions  of  the 
orders  made  by  the  Minister  of  Munitions  under  the  Munitions  of 
War  (Amendment)  Act,  IStlCi,  apply. — Daily  Trlegruii/i. 

The  arbitration  award  to  tramway  workers,  announced  on 
Saturday,  will  mean  an  advance  of  8s.  aweek  for  men  and  4s.  a 
week  for  women  in  Manchester,  Salford,  and  most  Lancashire 
towns.  In  Manchester  and  Siilford  some  4 ,000  employes  are  con- 
cerned, and  the  additional  cost  to  the  Manchester  Corporation  alone 
will  be  about  £53.000  per  annum. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Dutch  Wireless  Station.— It  !.•<  reported  that  the  Dutch 

Government  has  prepared  a  Bill  to  authorise  expenditure  for  the 
establishment  of  wireless  communication  between  Holland  and  the 
Dutch  East  Indies.  It  is  expected  that  a  period  of  three  months 
will  be  occupied  in  the  erection  of  the  station  in  Holland,  while, 
in  the  meantime,  the  existing  station  in  Java  will  be  given  an  in- 
creased capacity.  It  is  said  that  the  Gesellschaft  tiir  Drahtl6.se 
Telegraphic   "  Telefunken  "  will  superintend  the  work. 

France.— The  new  wireless  station  recently  erected  by 
the  French  Xaval  Authorities  for  communication  with  the  United 
.States,  as  mentioned  in  our  issue  of  December  7th.  1917,  is  said  to 
be  the  most  powerful  in  existence,  and  has  already  transmitted 
messages  as  far  .as  Austr.alia  ;  the  stations  there  which  received 
them  were  unable  to  reply  in  like  manner,  but  .acknowledged  their 
receipt  by  cable.  The  station  was  completed  in  six  months,  in 
time  to  assist  in  the  protection  of  the  first  convoys  of  troops  from 
the  United  States. 

Direct  communication  between  Washington  and  American  Army 
Headquarters  in  France  will  be  made  possible  with  the  completion 
of  a  radio  station  now  being  built  in  France  by  the  Navy  Depart- 
ment. At  the  close  of  the  war  the  station  will  be  taken  over  by 
the  French  Government.  The  station  will  cost  S2,2o0.000. — 
r.  and  T.  Age. 

Japan, — The  Japanese  Department  of  Communications 

wishes  to  e.-tablish  a  large  new  wireless  station  exclusively  for  the 
benefit  ot  the  general  public,  wuich  will  developthesame  tra..smission 
power  as  that  at  Fuuahashi.  which  belongs  to  the  Japanese  Navy. 
The  Department  has  decided  to  erect  a  wireless  station  in  the  Ojika 
Peninsula.  Akita  Prelecture. — T.  anil  T.  Agp. 

Peru. —  The  new  wireless  station  at  Cashendo,  Peru,  has 

been  opened.  The  station  can  communicate  wih  Argentina, 
Chile,  most  parts  of  Brazil.  Uruguay.  Paraguay,  and  Bolivia, 
and  has  even  caught  signals  from  the  United  States. — T.  and  T. 
Age. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Aberdare. — March  31st.  Electricity  and  Tramways 
Department.  Stores  for  1 2  months.  See  "Official  Notices'' February 
?2nd. 

Ausiralia. — M  LBorRXK. — April     th.     Department  of 

the  Na\'.\.     .Mutur-driveu  hydraulic  pump. 

.Tune  7th.  Department  of  the  Navy.  Supply  and  erection  of 
power  plant  at;  Garden  Island,  Sydney.  Director  of  Navy  Contracts, 
Melbourne. 

Bolton. — March  18th.  Trarnwuys  Dep  irtment.    Materials 

and  .-tores  tor  12  months.    See  '  O.ficial  Notices  "  March  «h, 

Darlington.  —  March     'iiUh.       Electi  icity     Committee. 

Water  tube  boiler,  economiser,  cooling  tower,  fan  and  feed  pump. 
See  "  Official  Notices  "  to-day. 

Eastbourne. — ifarch  25th.  Electricity  Department. 
Six  or  twelve  months'  supply  of  pea  or  slack  coal.  See  "  Official 
Notices  "  to-day. 


Lancaster. — March  18th.  Tramways  Committee,    Supply 

of  uniforms.     See  "  Official  Notices  "  March  8th. 

Macclesfield. — March   18th.     Cheshire  County  Asylum. 

Stores  (,10).     Electrical  goods   for  six  or  twelve  months.     Forms 
from  W.  G.  F.  Tingay,  Parkside,  Macclesfield. 

Manchester.  —  March  27tli.  Electricity  Committee. 
Sui^ily  and  laying  of  33,000-Tolt  E.H.T.  cable.  See  ''Official 
Notices"  March  Sth. 

CLOSED. 

Bradford. — Electricity  Couunittec.  ilcs.-<rs.  Feriruson, 
Pailin  &  Co..  Ltd.     Three  single-phase  reactances  for  new  turlvi- 

generator. 

Derby. — T.C.  Setting  boiler  and  economiser  at  tlie  new 
power  station.     E.  Morley  &  Sons,  £492. 

London. — Hammersmith. — Electricity  Committee : — 

British  Electrical  Transformer  Co.— Four  IOO-k.v'.a.  transformers,  at  f  142 

each,  and  six  200-k.v.a.  transformers,  at  £240  each. 
Park  Royal  Engineering  Works. — Switchgear.  at  £27. 
In  view  of  the  difficulty  in  obtaining  tenders  for  the  various 
stores  and  materials  requiretl  by  the  Electricity  Department,  the 
Committee  has  instructed  the  Borough  EUectrical  Engineer  to  obtain 
prices  for  supplies  from  time  to  time,  such  prices  to  be  submitted  to 
the  Council. 

Newport,  Mon. — The  Electricity  and  Tramways  Com- 
mittee recommends  the  acceptance  of  the  tender  of  Messrs.  Eraser 
and  Chalmers  for  a  3,7.''iO-KW.  turbo-alternator  Set.  The  alternator 
is  to  be  supplied  by  the  General  Electric  Co.,  Ltd. 

Sheffield.— City  Council  :— 

Wellerman  Bros.,  Ltd.— .Additional  storey  to  sub-station  building,  £350. 
staveley  Coal  and  Iron  Co.,  Ltd.— Circulating  water  discharge  pipes  at 
emergency  power  station. 

Stoke-on-Trent. — T.C.     Repaii-s  to  engine  at  the  Elw- 
tricity  Woiks.     Davey.  Paxman  i:  Co..  Ltd.  V2V.i. 
Swansea. — Electricity  Committee  : — 

New  Switchgear  Construction  Co. — Switchgear. 
Stanton  Ironworks  Co.,  Ltd. — Circulating  pipework. 

Wolverhampton.— TowTi  Council  :— 

Callender's  Cable  and  Constniction  Co.,  Ltd. — Cables  for  the  12  months  in 

accordance  with  the  schedule. 
Aron  Electricity  Meter  Co.,  Ltd.— Testing  meter  set,  £71. 
Gibbons  Bros.— Reconstruction  and  extension  of  the  coal  conveyor  plant, 

i'1,363,  plus  15  per  cent,  for  contingencies. 
The  agreement  with  the  Chloride  Electrical  Co.,  Ltd.,  dated  December  4th, 

1911,  for  maintenance,  &c.,  of  storage  battery  at  the  electricity  works. 

is  to  be   varied  in  accordance  with   the  terms  agreed   npon  })y  tliu 

company  and  the  electrical  engineer. 


FORTHCOMING     EVENTS. 


InstitoUon  ot  Mechanical  Engineers.— Friday,  March  I5th.  .\t  the 
Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.  .^tfi  p.m.  (jenenil 
meeting. 

Junior  Institution  ol  Engineers.— Friday.    March  16th.     At  39,  Victoria 

Street,  S.W.    At  7.30  p.m.     Paper  on  "Organisation  of  British  Engineering 
Industi'v,"  bv  Mr.  H.  R.  Summers. 

Monday,  March  I'-th.  At  1.30  p.m.  Paper  on  "  The  Mining  and 
Metallurgy  of  Gold,"  by  Mr.  .J.  W.  Wardell. 

Hriday,  March  22nd.  At  7.30  p.m.  Paper  on  "Pyrometers  and 
Impact   Testing."  by  Mr.  C.  E.  Foster. 

(Midlanil  section).— Friday,  March  l.'th.  .\t  the  Imperial  Hotel, 
Temple  street,  Birn.inghiim.  At  7.4.5  p  m.  Paper  on  "  Power  Trans- 
mission," by  Mr.  G.  H.  Ayres. 

Friday,  M:irch  *22nd.  .\t  7.45  p.m.  Paper  on  "  Constnictional 
Engineering,"  by  Mr.  G.  W.  Costigan. 

iNortb  Kent  beciiom.  — Saturday,  March  16th.  At  the  Dartford 
Technical  Institute.  At  7.ilO  p.m.  Paper  on  "  Local  Equalisers,"  by  Mr. 
R.  Bankin. 
Electro-Harmonic  Society.— Friday,  March  loth.  At  8  p.m.  At  the  Holbom 
Restaurant  (Venetian  Chamber).  Last  Smoking  Concert  of  the  Season. 
Chairman  :  Mr.  C.  H.  Wordmgham,  President  of  the  Institution  of  Electrical 
Engineers 

Institution  of   Post  Office   Electrical  Engineers   (London  Centre).— 

Monday,   March   18th.      Xl  4  p.m.    At  the   Roval  Society  of  .\rts,  John 

Street,"  Adelphi,  W.C.      Paper  on   "The  Work  of  a  Drawing  Office,"  bv 

Messrs.  H.  K.  Miles  and  H.  .1.  Mobbs. 
Institution  of    Civil   Engineers.— Tuesday,  March  19th.      At  Gt.  George 

Street,    Westminster,    S.W.      At   .S.ao   p.m.      Discussion    on    "  Modern 

Developments  in  Gasworks   Construction  and  Practice."      Paper  on  "The 

Derwent  \'alley  Waterworks,"  by  Mr.  E.  Sandeman. 
Liverpool  Engineering  Society.— Wednesday,  March  20th.    At  8  p.m.    At 

the  Roval  Institution,   Colquitt  Street.     Pajier  on    "  Electric  \\'elding  " 

by  Mr.  T.  G.  McKay. 
Greenocli   Electrical    Society.— Thursday,  March  21si,     At  1.46  p.m.     At 

22.  West  Stewart  Street.     Paper  on  ■'  Production  of  Iron  and  Steel,"  bv 

Mr.  A.  Norwell. 
Belfast   Association  of   Engineers.  -  Thursday,  March  aist.    At  7.45  p.m. 

At  the  Municipal  Technical  Institute,    Paper  on  "The  Panama  Canal." 

by  Mr.  J.  M.  Barbuur. 
Institution    ot  tJectrical    Engineers.  —  Thursday,  March  21st.     At  G  p.m. 

.\t  the  Institution  of  Civil  ICn^ineers.  Gt.  George  Street.  S.W.    Paper  on 

"  The    Mechanical    Design    and    Specification    of    the    Titrbo-altemator 

Rotor."  by  Dr.  S.  F.  Barclay. 

iBlrmingbam  Local  Se.tion)  —  Wednesday,  March  20th.    K\  the 

Universitv.  .\t  7  p.m.  Paper  on  ■  The  Control  of  Large  .^mounts  of  Power," 

by  Mr.  E.  B.  Wedmore. 

(Students'  Section).— Friday,  March  22nd.     At  7  p.m.      At  the  City 

and  Guilds  (Kngmeering)  College,  South  Kensington,  S.W.    Address  by  the 

President. 
Royal  Institution  of  Great  BritailL— Friday,  March  22nd.      At  Albemarle 

Street,  W.    At  6.3ij  p.m.   Lecture  on  "  Radiation  from  System  of  Electrons." 

by  Prof.  Sir  J.  .1.  Thomson,  President  R.S. 

Saturday,  March  2.'Jrd.    At  3  p.m.     Lecture  on  "Problems  in  Atomic 
Structure,"  by  Prof.  Sir  J.  J.  Thomson,  President  R.S, 
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NOTES. 


Volnnteer  Notes. — TiONDON  Army  Troops  Companies, 

Volunteer  Engineers. — Headquarters:  Baldertou  .Street,  (hw- 
venor  Square,  W.  1. 

Orders  for  the  week  ending  March  23rd,  1918,  by  Lieut.-Coloncl  C.  B.  Clay, 
V.D.,  Commanding. 

Ot/icer  for  the  Week.— Lieut.  C.  E.  Campbell. 

Next  for  Duly. — Second  Lieut.  F.  Gaywood. 

Monday,  March  18th.— No.  3  Company,  6.30—8.30.  Recruits'  Drill,  6.30—8.30. 
Signalling  Section,  6.30—8.30. 

Tuesday,  March  19th. — Lecture  on  ''Demolitions,"  at  6.30,  Physical  Drill 
and  Bayonet  Fighting,  at  7.30. 

Wednesday,  March  20th,— No.  1  Company,  Entrenchments,  &o.,  6.30—8.30. 
Recmits'  Drill,  6.30. 

Thursday,  March  21st.— No.  2  Company,  Entrenchinonts,  &c.,  6—8.  Recruits' 
Drill,  6.30— S,30.    Signalling  Section,  6.30— 8.30.    Ambulance  Section,  6.30— 8.30. 

Friday,  March  22nd.— Musketry,  5.30—8. 

Saturday,  March  23rd.— Knotting,  Lashing  and  Splicing  tor  the  whole  corps, 
2.45 — 4.45.     Musketry,  2.45—4.45. 

Special  Notice, — All  drills  will  take  place  at  Headquarters,  unless  otherwise 
stated. 

(By  order)  Maolbod  Ye^absley,  Capt,  and  Adjutant. 

Electric  Steel  at  Wigan.^An  important  new  industry 
for  the  production  of  high-orrade  steel  has  been  started  at  Wigan. 
Councillor  Alstead,  chairman  of  the  New  Industries  Committee  of 
the  Corporation,  informed  the  Town  Council,  last  week,  that 
negrotiations  had  now  been  completed,  and  the  work  would  be 
pushed  on  with  all  speed.  The  new  firm  will  be  known  as  the 
Wigan  Electro-Metallurgical  Co.,  and  it  will  use  electricity  for  the 
production  from  British  ironstone  of  high-grade  steel,  for  which 
this  country  has  hitherto  been  dependent  upon  Swedi.sh  and 
Spanish  ore.  Councillor  Alstead  said  the  process  had  passed  the 
exiierimental  stage,  and  the  project  had  received  the  approval 
of  the  Treasury.  A  site  near  the  electricity  works  will  allow  for 
great  expansion,  and  big  developments  are  hoped  for. 

The  Non-Ferrous  Metal   Industry  Act.— The  President 

of  the  Board  of  Trade  has  appointed  Sir  Dudley  S,  Smith,  K,C. 
Cchairman"),  Sir  H.  Elverston,  M.P.,  and  Mr.  H.  I.  Mackinder,  M.P.. 
as  a  Committee  to  examine  all  applications  for  licences  under  this 
Act,  and  to  report  to  the  Board  thereon.  A  copy  of  the  rules  made 
by  the  Board  under  the  Act  appears  in  the  Lnmlon  Gazette  for 
March  Sth. 

Electric  Vehicles  in  Ipswich. — Mr.  Frank  Ayton,  chief 

engineer  and  manager  of  the  Ipswich  Corporation  electric  supply 
and  tramway  departments,  informs  us  that  a  report  has  been 
issued  by  the  borough  surveyor  of  Weymouth,  on  certain  informa- 
tion which  he  has  collected  from  different  towns  as  to  their  experi- 
ence with  different  electric  vehicles,  in  which,  by  a  mistake,  he 
refers  to  Ipswich  as  having  in  use  a  Ransomes'"  Orwell  "-type 
three-ton  vehicle.  The  vehicle,  however,  is  one  supplied  by  the 
General  Vehicle  Co.  before  Messrs.  Ransomes,  Sims  ic  Jefferies 
had  begun  to  make  electric  vehicles.  Further,  in  connection  witli 
the  information  given  under  Ipswich,  the  borough  surveyor  in 
stating  that  he  believed  that,  where  a  journey  less  than  2^  to  3  miles 
had  to  be  made,  the  advantage  lay  with  horse  haulage,  intended 
that  the  2.1  to  3  miles  should  be  the  complete  journey  there 
and  back — or,  in  other  words,  he  considered  that  horse  haul^e  had 
the  advantage  within  a  radius  of  1}  to  1-V  miles,  Mr,  Ayton  adds 
that  the  Ipswich  Corporation  is  absolutely  satisfied  with  the  results 
that  have  been  obtained  from  the  vehicle  in  question. 

An  Engineering  Council. — Rinployers  and  employed  in 

the  engineering  trades  of  Manchester  have  formed  an  Engineering 
Council,  the  primary  object  of  which  is  to  provide  facilities  for 
personal  intercourse  between  employers  and  workers  and  to  carry 
out  constructive  investigation  and  study  of  conditions  and  problems 
affecting  the  industry.  It  is  considered  of  first  importance  tliat  ' 
the  difficulties  facing  the  engineering  trade  should  be  discussed  on 
their  merits.  an<l  not  with  the  object  of  "making  out  a  case,  "  an 
attitude  which  seems  unavoidable  during  negotiations.  It  is 
claimed  that  employers  and  workers  have  sufficient  interests  in 
common  to  make  joint  diecnssion  fruitful,  and  to  lead  to  a  better 
understanding  between  both  parties. — Mornmff  Post. 

Tramcar     Conductress     Complimented. — Mrs.     Mabel 

Innes,  tlie  conductress  of  the  tramcar  which  recently  capsized  on  a 
dark,  foggy  m'orning  on  a  hilly  curve  near  AUerton,  Bradford,  was 
called  before  a  meeting  of  the  Corporation  Ti-amways  Committee,  last 
week,  and,  after  being  complimented,  was  presented  with  £.5  as  a 
mark  of  appreciation  of  her  benaviour  during  the  accident  and  for 
the  advice  by  which  she  doubtless  saved  the  passengers  from  more 
serious  injury  than  was  sustained.  Mrs.  Innes  was  coniiilimented 
by  the  tloroner  and  jury  at  the  in(|nest  on  the  driver. 

The  Neglect  of  Science. — Sir  Alfred  Keogli,  mi  resiiniin.<r 

the  Rectnrship  of  the  Imperial  College  Union,  South  Kensington, 
was  accorded  an  enthusiastic  welcome  by  the  (iovernors  and  the 
students.  In  returning  thanks,  he  said  : — "  I  hold  and  always  have 
held  that  in  this  country,  and  perhaps  in  this  country  alone, 
administration  has  been  absolutely  divorced  from  science,  that  the 
atlministrator,  as  a  rule,  is  ignorant  of  any  particular  branch  of 
science,  that  he  has,  as  a  rule,  no  scientific  training,  and  neither 
thinks  nor  acts  scientifically.  I  attribute  many  of  our  national 
shortcomings  to  this  fact.  If  I  have  accomplished  those  things 
which  you  say  I  have  in  my  official  ser\'ice,  it  has  been  because  I 
nave  from  the  first,  both  in  matters  of  science  and  of  administra- 
tion, relied  entirely  upon  scientific  men  and  refused  to  take  into 
my  counsels  other  classes  of  administrators.  To  have  done  so 
would  have  lieen  to  have  given  the  lie  to  the  prin<:iples  F  have  hehl 
for  so  many  years." — Tlie  Timex, 


Electrical  Traders  Benevolent  Institution.— The  appeals 

which  have  been  made  through  the  electrical  Press  during  the  last 
few  months  are  beginning  to  make  themselves  felt.  The  Electricals 
of  Cardiff  put  their  heads  together,  and  on  March  1st  arranged  a 
fii'st-class  concert,  having  unearthed  latent  talent  amongst  their 
memljers.  The  G.E.C..  w.ho  liave  always  liberally  supported  the 
Benevolent  Institution,  offered  the  use  of  their  showroom  for  the 
concert  to  be  held  in.  During  the  evening  appeals  were  made  by 
Mr.  J.  Howard  Fletcher,  M,I.E,E,  (chairman  of  the  Western  .Section 
of  the  Institution  of  Electrical  Engineers),  and  Mr.  Chamen, 
M.I.E.E,,  resulting  in  a  sum  of  £23  being  collected,  promises  made 
for  other  amounts,  and  new  members  joining.  Cardiff  has  now  17 
members,  which  is  probably  a  record  for  any  town  outside  London. 
We  are  given  to  understand  that  the  Bristol  electricals,  who  are 
always  in  friendly  rivalry  with  Cardiff,  intend  arranging  .something 
on  similar  lines  in  the  near  future  and  "going  one  better. '  Will 
other  towns  please  copy  .' 

The  Electrical   Theory  of   Matter.— Sir  Oliver   Lodge 

lectured  recently  at  the  Birmingham  University  on  certain  astrono- 
mical problems  in  relation  to  the  electrical  theory  of  matter.  The 
chief  problem  dealt  with  was  that  known  as  the  "progression  of 
the  planetary  apses."  Modern  astronomers  had  long  been  aware 
that  the  observed  progression  was  due  to  the  perturbations  caused 
in  a  planet's  orbit  by  the  gravitational  pull  of  the  other  planets. 
There  was  a  discrepancy  in  the  case  of  Mercury,  which  amounted 
to  about  43  seconds  of  arc  in  a  century.  That  was  the  outstanding 
astronomical  puzzle  of  the  ages.  If  the  electrical  theory  of  matter 
was  correct  it  was  demonstrable  that  a  body  moving  swiftly 
through  the  ether  developed  an  extra  or  spurious  momentum  which 
was  not  subject  to  gravitational  influence.  It  was  that  extra 
momentum,  unknown  to  older  physicists,  that  was  the  key  to  the 
solution.  As  the  amount  of  the  unaccounted-for  progression  of 
Mercury's  apses  was  known,  and  also  its  orbital  velocity,  the 
formula  fixed  a  value  for  the  velocity  in  a  certain  direction  of  the 
solar-plus-stellar  drift,  which  turned  out  to  be  between  two  and 
three  times  the  earth's  orbital  velocity,  and  applying  it  to  Mars,  he 
got  a  value — seven  seconds  in  a  century — for  tlie  unaccounted-for 
progression  of  the  apaes  in  the  case  of  that  planet.  When  making 
the  calculation  he  was  not  aware  what  the  observed  unaccounted- 
for  progression  in  that  case  was.  Prof.  Eddington's  figure  coincided 
with  the  result  he  had  theoretically  obtained. — Birmingham  Daily 
Post. 

Coal  Control. — An  Advisory  Committee  has  been  formed 

by  Mr.  Guy  Calthiop,  Coal  Controller,  to  represent  the  Public 
Utility  Authorities  of  the  County  of  London,  and  consists  of  : — 

F,  C.  McQuown  (County  of  London  Electric  Supply  Co.,  Ltd.). 
-J.  W.  Beauchamp  (West  Ham  Corporation  E.S.J. 
D.  Milne  Watson  (Gas  Light  ahd  CokeCo.l. 
A.  Stokes,  (South  Met.  Gas  Co.). 
,\.  L.  C.  Fell  (L.C.C.  Tramways). 

Inland  Waterways. — On  Wednesday  hist  a  conference 
was  to  be  held  between  the  County  Purposes  Committee  of  the 
Corporation  of  London  and  the  Canal  Control  Committee,  to  con- 
sider the  improved  use  of  our  inland  waterways.  One  hundred 
representatives  of  municipal  Corporations  and  other  local  autho- 
rities throughout  the  country  were  expected  to  attend. — Dnil;/ 
Ti'ler/riijj/i. 

Educational. — ITniversity   College,    London.  —  The 

annual  report,  which  has  just  been  issued,  states  that  whereas  in 
normal  times  the  total  number  of  students,  day  and  evening, 
amounts  to  about  2.200,  the  number  last  session  was  1.240. 
Whereas  the  normal  fee  revenue  amounts  to  between  £2!', 000  and 
,£30,000  a  year,  the  fee  revenue  last  year  was  only  £14.000.  The 
financial  position  is  naturally  a  difficult  one.  and  it  is  anticipated 
that,  unless  further  help  from  the  Treasury  is  forthcoming,  there 
will  be  a  deficit  at  the  end  of  the  current  session  of  nearly  .£9.000 
on  the  College  establishment  account. 

The  report  shows  that,  while  the  ordinary  activities  of  the 
College  have  been  maintained  to  meet  the  needs  of  the  students 
actually  in  attendance,  all  available  energies  have  been  directed 
towards  war  purposes. 

The  Pro  Patria  list  includes  about  2, .500  names  of  past  and 
present  members  of  the  College  who  are  taking  an  active  part  in 
one  or  other  of  the  Services  connected  with  the  war.  Of  these 
m."}  have  already  fallen.  The  list  of  honours  and  distinctions 
gained  in  the  war  is  a  long  one. 

Manchester  Coi.i.koe  of  Teohnoi.ogv.— Owing  to  the  popular 
use  of  the  word  "  School "  as  an  institution  for  the  education  of 
young  people,  the  governing  body  of  the  School  of  Technology  has 
decided  to  adopt  the  title  of  "College"  for  the  well-known 
Schi  ol  of  Technology,  which  has  attained  a  position  in  the  front 
i-ank  of  University  Colleges,  forms  part  of  the  University  of  Man- 
chester, and  includes  upon  its  staff'  such  distinguished  engineers  and 
scientists  as  Prof.  0.  ti.  Stoney.  F.R.S..  Prof .  A.  G  Green,  t'.R.S  .and 
Prof,  Miles  Walker,  In  the  two  years  before  the  war  the  number  of 
matriculated  students  attending  the  College  increased  by  ,")0  per 
cent,,  and  though  the  war  has  drawn  away  over  two-thirds  of  its 
students,  to-day  there  are  actually  more  undergraduates  than  there 
were  in  1912,  and  the  proportion  of  evening  students  doing  the 
most  advanced  work  doubled  between  1913  and  19U),  The  Govern- 
ment grant  has  increased  from  £1I,S!I.5  in  1910-11  to  .t  lij,li4<)  in 
191,")-lii,  and  the  City  Council  before  the  commencement  of  the 
war  decided  to  carry  out  extensions  costing  £20.0uO,  Special 
attention  is  given  to  research  work,  which  at  present  is  mainly 
directed  to  war  purposes,  and  co-operative  researches  in  conjunc- 
tion with  local  industries  arc  increasing  in  number. 
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Ideal  "  ironclad  switches  srnd 


Inquiries, — Makers  of  the 
"Hornfibre     are  asked  fur. 

Fuel   oil    Experiments. — •T/n'    Timfs    umlerstamls  iLut. 

larfre  scale  teats  liave  Lieen  canied  out  hy  the  Jliiiistry  of  Muni- 
tions in  the  production  of  fuel  oil  by  the  carbonisation  of  cannel 
Qoal.  It  is  stated  that  these  tests  have  been  very  successful,  and 
that  they  have  shown  that  extraordinarily  higrh  yields  of  fuel  oil, 
ammonia,  and  other  by-products  can  be  obtained  by  utilisin<r  exist- 
injj  g:as  works  retorts  under  special  conditions,  which  do  not  involve 
much  additional  outlay. 

The    Electrical    Power    Engineers'   Association. — Tlie 

Northern  Division  has  now  taken  offices  at  :!7.  Blackfriars  Street, 
Manchester,  and  in  future  all  business  will  be  dealt  with  at  this 
address.  The  Division  is  makinfr  rapid  headway,  and  applications 
for  nieniljership  are  beinfr  received  daily  from  all  parts  of  the  area 
covered  by  it. 

A  very  successful  inaugural  meeting'  of  the  E.P.E.A.  for  Leeds 
and  district  was  held  in  the  Y.M.C.A.  Rooms,  Albion  Place,  Leeds, 
on  I'ebruary  27th.  Mr.  C.  Nelson  HefFord,  engineer  and  manager 
of  Leeds  Corporation  electricity  deiiartment,  was  in  the  chaii-.  The 
meeting  was  well  .attended,  there  beins;  present  about  100  enirineers 
from  the  district.  After  openintr  remarks  by  the  chairman  on 
the  ailvautages  of  organisation,  Messrs.  Lunn  and  Holt,  the  chairman 
and  assistant  hon.  secretary  respectively  of  the  Northern  Division 
of  the  E.P.E.A..  supported  by  Mr.  Redmayne  (of  Sheffield)  and  Mr. 
.Spurr  (of  Bradford)  addressed  the  meeting  on  the  advantag'es  of 
joinin<r  the  Association,  and  explained  its  objects  and  scope. 

A  resolution  to  the  effect  that  the  raeetinfr  should  join  the 
K.P.E.A.  and  form  a  branch  for  the  Yorkshire  ai'ea  was  carried 
unanimously.     The  next  meetinir  is  to  be  held  on  March  27th. 

Wages    Awards.  —  The    following    arc    among    recent 

decisions  ofiven  by  the  Committee  on  Production  and  the  Special 
Arbitration  Tribunal  on  cases  which  have  been  referred  to  them 
by  tlie  Ministry  of  Labour' :  — 

Motonuen  and  Conductoi-s  iBivmingham  nn^  Midland  Tramways  Joint  Coni- 
mitteel.— The  motnrmen  iind  mule  eoiiilu,  tm^  [-oncemed,  aged  18  and  over, 
are  to  receive  IBs.  per  week  over  thi-ir  pnvvui  «at;es  from  JniuiaiT  1st,  191R. 

Foremen,  CharRo  Hands,  and  EK-.tint,.,liMiial  Assistants  (Messrs.  Robert 
Paul,  London!.— The  men  conceined,  aged  18  and  over,  are  to  receive  from 
first  gay  in  December  such  further  advajices  as  will  bring  the  increases  on  pre-war 
rates  to  20s.  per  week. 

Electricians  (Melropolitan  Electric  Tramways,  Ltd.,  and  London  United 
Tramways,  Ltd. 1.— Plain  time-workers  are  to  receive  a  bonus  of  12A  per  cent.. 
»nd  piece-workers  a  bonus  of  7.-,  per  cent,  on  earnings  from  fii-st  pay  after 
.January  1st,  1918. 

The  Committee  'on  Production  and  the  Special  Arbitration 
Tribunal  ha^■e  also  made  the  followiui;-  awards  : — 

1.  LoNUON  C(HN-rv  Cni-Mu,  Emj'I.ovks.— Certain  workmen  employed  in  (ll 
the  main  drainage,  asylums.  Are  brigade,  and  tramway  services ;  (21  at  Wool- 
wich Ferry  and  the  Thames  Tunnels ;  and  (.3)  in  the  chief  engineer's  depart- 
ment (electrical  branch)  are  to  receive,  in  the  case  of  plain  time  workers,  a 
bonus  of  12^  per  cent,  on  earnings,  and  in  the  case  of  piece-workers  a  bonus  of 
%  per  cent,  on  earnings,  from  the  first  pay  week  following  February  15th,  1918. 
The  bonus  is  not  to  apply  to  minor  offlcials  or  to  classes  of  workmen,  such  as 
building  trade  operatives,  %?hose  wages  have  customarily  been  regulated  by 
movements  in  the  wages  of  the  trades  in  which  workmen  of  the  same  classes 
are  ordinarily  employed. 

2,  BirtjiisiiHAM  CoKi'oiiATiox  Employes.— Workpeople,  paid  at  plain  time 
rates,  in  gas,  water,  and  tramway  departments  (except  raotoi-men,  conductors, 
and  other  employes  on  the  traffic  staff,  whose  case  is  reserved  for  further  con- 
sideration!, these  departments  being  certified  under  the  Munitions  of  War 
Act,  1916,  are  to  receive  a  bonus  of  12A  per  cent,  on  eai-nings  from  tirst  pay  week 
following  February  14th,  1918.  The  'bonus  does  not  apply  to  classes  of  work- 
men, such  as  building  trade  operatives,  whose  wages  have  customarily  been 
regulated  by  movements  in  the  wages  of  the  trades  in  which  workmen  of  the 
same  classes  are  ordinarily  employed. — The  Thms. 

'    Fatality. — William   Craig   (20),  belonging   to  Rancliie, 

Stirlinsrshire,  was  workino-  an  electrically-controlled  capstan  in 
Kelliebank  Bottle  Works,  when,  it  is  [supposed,  he  was  caugrht  by 
a  coil  of  the  wire  rope  and  thrown  over  the  capstan,  where  he 
was  subsequently  found  imconscious.  He  died  a  few  minutes 
afterwards. 

According:  to  the  Sheftichl  Independent,  T.  H.  Jenkinson  (47),  an 
electrician's  labourer  at  Messrs.  Thomas  I'irth  &  Sons,  Ltd.,  Shef- 
field, was  found  on  Monday,  last  week,  lyinfr  dead  on  the  floor  of  a 
sub-station  near  some  current  transformers  (6,000  to  7.000  volts). 
He  had  apparently  touched  the  current  coil  with  the  handbrush  he 
was  holdinfr.     Verdict:  "  Accidental  death." 

Engineering  Training  in  Australia. — Following  on  Jlr. 

Harper's  scheme,  described  in  our  issue  of  April  20th,  1!»17.  Mr. 
Guy  Allbut.  electrical  ensriueer  and  man£i!?er  of  the  Newcastle. 
N.S.W..  municipal  electrical  undertaking',  is  taking  steps  to  raise 
the  standard  of  efficiency  of  the  technical  branch  of  tlie  electric 
supply  department,  and  to  lielp  towards  providing  Ijetter  trained 
men  for  the  future.  He  has  recommended :  («)  A  system  of 
a))prenticeship  providing  for  technical  training  ;  (i)  a  system  of 
scholarship  whereby  those  boys  who  respond  to  the  technical  and 
practical  training  shall  be  able  to  gain  experience  in  one  oi'  other 
of  the  workshops  of  the  iiest  British  and  American  elect lieal 
manufacturers. —  ('nuimntiired/t/i  Knijinrer. 

A  New  Fuel  for  Motors. — The  Paris  Aiilu  announces  I  lie 

discovery  of  a  new  combustible  wliich  contains  neitlier  petrol,  coal 
gas.  nor  alcohol,  experiments  with  which  have  given  very  favour- 
able results.  The  new  fuel  is  secured  by  the  distillation  of  the 
heavy  oils  obtained  from  the  chemical  distillation  of  coal,  the 
process  being  carried  out  in  such  a  way  that  all  the  by-proilucts 
from  its  manufacture  become  available  for  the  preparation  of  nitm- 
explosives.  It  is  claimed  for  the  new  fuel  that  it  does  not  foul  the 
cylijiders  or  leave  a  residue  of  carbon,  and  the  consumption  is 
stated  to  be  less  than  that  of  )xti'oI. 


ihe   Sulphuric  Acid   and   Fertiliser   Trades.— In  the 

Bouid  of  Trade  JuuriKil  for  March  7th,  the  report  of  the  Depart- 
mental Committee  appointed  by  the  Minister  of  Munitions  to  con- 
sider the  position  of  the  sulphuric  acid  and  fertiliser  trades,  as 
affected  by  the  new  aciti  plants  which  have  been  erected  by  the 
Ministry,  is  printeil.  It  states  that  the  productive  capacity  of  the 
country  has  reached  a  value  far  in  excess  of  the  pre-war  consump- 
tion, and  this  has  created  a  jjost-war  problem  of  considerable 
diffici'ilty.  The  output  is  likely  to  be  further  increased  by  the 
smelting  in  this  country  of  Australian  zinc  concentrates,  which 
formerly  went  to  Continental  works. 

The  Committee  has  come  to  the  conclusion  that  the  most  pro- 
mising method  of  utilising  the  surplus  acid  is  the  manufacture  of 
artificial  fertilisers,  especially  superphosphates,  and  advocates  the 
adoption  of  a  vigorous  agricultural  policy  in  relation  to  the  efficient 
cultivation  of  the  soil,  with  an  increased  use  of  fertilisers.  The 
formation  of  a  National  Association  of  Sulphuric  Acid  Manufacturers 
is  recommended,  as  well  as  the  scrapping  of  inefficieiit  plant,  for 
which  compensation  should  lie  paid  out  of  public  funds. 

Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers. — A  Committee  was  appointeil  by  the  Council,  on 
December  IHth,  1917,  to  consider  the  question  of  the  .supply  and 
prices  of  fuel  oils  to  electricity  supply  undertakings,  and  a  deputa- 
tion from  the  Committee  interviewed  the  Controller  of  Munitions 
Mineral  Oil  Production,  with  highly  satisfactory  results.  A  Com- 
mittee of  the  Diesel  Engine  Users'  Association  was  formed,  on  which 
the  Institution  is  represented  by  Messrs.  A.  H.  Dykes.  W.  Fennell,  and 
J.  C.  Wigham.  The  Controller  also  addressed  a  letter  to  users  of 
Diesel  engines,  advising  the  adoption  of  tar  oils  under  licence  from 
the  Department,  and  offering  to  assist  in  adapting  the  engines  for 
this  purpose  by  obt.aining  priority  for  the  alterations. 

A  panel  of  the  B.E.S.  Sub-Committee  on  Nomenclature  has  been 
formed  to  draft  a  list  of  terms  and  definitions  used  in  connection 
with  automatic  telephones,  under  the  chairmanship  of  Mr.  A.  P. 
Trotter. 

The  annual  meeting  of  the  WksTern  LoCAf,  Section  was  held 
on  Monday  last.  In  the  absence  of  Mr.  R.  Howard  Fletcher,  Mr.  H.  I. 
Rogers  presided,  and  a  resolution  of  condolence  with  the  relatives 
of  the  late  Mr.  Duddell  was  passed.  Mr.  E.  Basil  Wedmore  then 
read  his  paper  on  "  The  Control  of  Large  Amounts  of  Power.  "  and 
a  discussion  followed.  The  following  gentlemen  were  elected  on  the 
Committee  for  theensuing  session  : — Messrs.  H.  I.  Rogers  (chairman). 
A.  Ellis  (vice-chairman),  J.  G.  Eastwood,  W.  T.  Kerr.  A.  Nicholls 
Moore.  T.  E.  Lewis,  and  I.  A.  D.  Pedler.  Messrs.  A.  J.  Newman  and 
C.  T.  Allan  were  elected  joint  hon.  se<;retaries.  and  Mr.  A.  .1. 
Newman,  hon.  treasurer. 

The  Rontgen  Society.— This  Society  has  recently  foimded  an 
annual  lecture  in  memory  of  its  first  president,  the  late  Prof. 
Silvanus  P.  Thompson.  The  first  lecture  will  be  delivered  by  Prof. 
Sir  Ernest  Rutherford,  F.R.S..  at  the  next  meeting  of  the  Society, 
on  Tuesday,  April  nth.  at  8  p.m.  The  Council  ivill  be  pleased  to 
welcome  all  interested,  and  applications  for  cards  of  admission 
should  be  made  to  the  hon.  secretary.  Dr.  S.  Russ,  Middlesex 
Hospital,  London,  Vi'.  1, 

At  a  meeting  of  the  Bradford  Textile  Society,  on  Monday 
evening.  Dr,  .1,  F,  Crowley,  M.I,E.E.,  was  to  have  lectured  on 
■'  Some  Interesting  Applications  of  Electricity  in.  the  Textile 
Factory,  "  but  in  view  of  circumstances  arising  since  the 
syllabus  was  arranged,  he  changed  the  subject  to  "  Economic 
Aspects  of  Industrial  Unrest." 

Royal  Society  of  Arts. — The  paper  on  "  Agricultural  Machinery," 
by  Mr.  F.  S.  Courtney,  announced  for  reading  before  the  Society  on 
the  20th  inst.,  has  been  postponed  till  April  17th,  On  Wednesday, 
March  20th,  a  paper  on  "  The  Food  Situation  in  Germany  "  will  l)o 
read  by  Mr.  Percy  Shuttlewood,  of  the  Ministry  of  Food. 

To    One-Man   Business    Proprietors. — An    Association 

has  recently  been  formed  of  those  who  come  under  the  above- 
'mentioned  heading,  its  objects  being  to  look  after  the  interests  of 
its  members  both  during  and  after  the  war.  The  Association  has 
received  the  official  recognition  of  the  Ministry  of  National  Service. 
Practically  every  trade  and  profession  is  represented  amongst  its 
members.  Those  interested  should  apply  to  the  Honorary 
Secretary,  "  One-Man  Business  Association,"  c/o  The  Holborn 
Restaurant,  London,  W.  1,  who  will  be  pleased  to  forward  all 
particulars  regarding  the  Association. 

National  Electricity   Supply. — We   have  received  from 

Mr.  Andrew  Gemmell.  "a  shareholder  and  a  former  secretary  of 
electric  power  companies."  a  pamphlet  on  the  reference  to  the 
North  of  England  in  the  Report  of  the  Sub-Committee  on  Coal 
Conservation,  in  which  the  author  argues  that  the  Report  is  in 
error  in  attributing  to  company  ownership  lower  charges  for  energy 
than  in  the  case  of  municipal  control,  and  ■•ulversely  criticises  the 
methods  of  commei'cial  and  financial  organisation' adopted  by  the 
companies  forming  the  North-Eastcfu  combination.  In  particular, 
he  comments  on  the  history  of  the  Cleveland  group  of  companies, 
the  absence  of  an  audit  of  the  business  as  a  whole,  and  the  allegeil 
success  of  the  Waste  Heat  (!o.,  with  regard  to  the  reduction  of 
charges  for  electric  power  supply  that  is  called  for  iii  the  interests 
of  the  nation. 

On  Tuesday  last  week  a  debate  took  place  at  the  Engineers' 
Club.  Manchester,  on  the  Interim  Report  of  the  Coal  Conserva- 
tion Sub-Committee  on  Electric  Power  Supply.  Mr.  George 
Hughes  presideil,  and  Mr.  S.  L.  Pearce,  chief  electrical  engineer 
to  the  Jianchester  Corporation,  was  the  primripal  speaker.  ,\ 
reixirt  will  ajipear  in  our  next  issue. 
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Appointments  Vacant.— Instructor  in  electrical  engi- 
neerinjr  and  wiring:  in  connection  with  the  traininjr  of  discharsreU 
and  disabled  sailors  and  soldiers,  for  the  Barnsley  Corporation 
Electricity  Committee  :  electrical  titters  and  arniatiirc  winders,  for 
the  \ewport  Corporation  Electricity  and  Tramways  Department  ; 
assistant  working'  electrical  enprineer  (.i.'Js.  +  1 5  per  cent."),  for  the 
Ormskirk  B.  of  G.  ;  mains  and  meter  man  (Ws.  +  1:.'',  per  cent."), 
for  the  Wishaw  Bnrg-h  Electricity  Departmont  ;  shift  engineer 
{£  1 7ii)  for  the  Wolverhampton  Corporation  Electricity  Department ; 
charg:e  engineer  ( £  If :!  +  12!  per  cent. )  for  the  Weymouth  Corpora- 
tion Electricity  Works;  junior  shift  enjiiueer  (111 oil)  for  tlie 
Koronuh  of  Dover  Electricity  Works ;  meter  superintendent 
.■■2s.  (id.)  for  Lough liorough  Corporation  Electricity  Department. 
.See  our  iuiverti semen t  payes  to-day. 

Electrical  Cooking.— ^^Ir.  William  A.  Gillott,  of  the 
Newcustle  Electric  Supply  Co.,  Ltd.,  addi-essed  the  members  of  the 
Xcwcastlo  Rotary  Club,  last  week,  on  the  subject  of  electrical 
cookinjr.  He  said  that  from  35.(.)00  to  40,000  meals  per  week  were 
l>repareJ  in  Newcastle  by  efectrical  apparatus,  and  schemes  were 
in  hand  for  dealing:  with  2<,I0,000  meals  per  week.  He  did  not 
til  ink  that,  four  years  ago,  there  were  500  meals  so  prepared. 
Electric  cooking  was,  therefore,  a  commercial  proposition.  Speak- 
ing of  cost,  he  said  that  in  canteens  fom-  or  five  meals  could  be 
cooked  at  the  cost  of  a  penny.  He  could  say,  without  giving  any 
secrets  away,  that  a  certain  firm  of  caterers  in  the  city  were 
shaking  hands  with  themselves  over  the  saving  effected  by  the  use 
of  electrical  cooking  apparatus. — yewcastle  Chrimiele. 

Overseas  Trade  of  the  Future.— In  our   leaderette   of 

last  week,  p.  21.'*.  in  the  course  of  printers'  corrections,  a  line  was 
accidentally  omitted.  From  line  25  (second  column)  onwards 
should  read  thus  : — 

"  When  the  new  system  comes  into  force  the  more  promising 
Consuls  will  be  eligible  as  Commercial  Attaches  after  passing 
through  specified  progressive  grades.  It  will  be  the  work  of  the 
Commercial  Attaches  to  collect  information,"  and  so  on.. 

Babcock    &    Wilcox    in    Spain. — The    Times    Madrid 

correspondent  states  that  an  agreement  has  been  concluded 
Ix-tween  Messrs.  Babcock  &  Wilcox  and  a  group  of  influential 
lUlljao  capitalists  for  the  establishment  of  engineering  works  in 
that  city,  which  will  be  by  far  the  largest  of  their  kind  in  .Spain, 
A  company  has  been  formed,  entitled  the  Sociedad  Espanola  de 
( 'onstrucciones  Babcock  A;  Wilcox.  It  has  been  formed  under  tlie 
iirw  Spanish  law  for  the  stiniulation  of  national  industry,  by  ' 
which  the  Government  guarantees  payment  of  5  per  cent,  interest 
on  the  capital  jiaid  \\\i  should  the  net  profits  of  the  company  fall 
below  that  jicrcentage.  The  capital  has  been  fixed  at  21  million 
|ii'setas.  approximately  1  million  sterling,  and  20  millions  have 
been  issued  and  subscribed.  The  object  of  the  company  will  be  to 
manufiujture  Babcock  &  Wilcox  marine  boilers  and  engines  for 
vessels  built  in  Spain,  stationary  and  other  boilers,  electric  cranes 
and  conveying  machines,  drawn  steel  tubes,  and  also  locomotives 
of  the  type  used  in  Spain  and  Portugal,  which  formerly  were  all 
brought  from  Germany.  The  works  of  the  company  will  cover 
about  30  acres,  and  will  give  employment  to  about ,2,500  men. 

Tlie  B.E.A.M.A. — The  annual  general  meeting  of  the 
British  Electrical  and  Allied  Manufacturers"  Association  was  held 
on  February  2sth.  The  report  for  the  year  ended  September  30th. 
1917,  was  adopted.  On  ballot  the  following  were  elected  to  fill 
the  five  vacancies  on  the  Council  : — British  Electric  Transformer 
Co.,  Ltd.  :  Browett,  Lindley  &  Co.,  Ltd.  ;  Mather  &  Piatt,  Ltd,  : 
C,  A.  Parsons  &:  Co.,  Ltd.  ;  and  Yates  &  Thom,  Ltd.  The  chairman 
mentioned  in  the  coiu'se  of  his  remarks  that  the  articles  of  asso- 
ciation had  been  entirely  recast,  and  the  B.E.A.M.A.  was  now  an 
Association  for  Manufacturers  exclusively,  the  classes  of  ''  Associate 
Member"  and  "Associate,"  consisting  chiefiy  of  factors,  having 
l)een  cut  out.  We  shall  refer  more  fully  to  the  report  and  meeting 
in  our  next  issue. 

Street  Lighting  Specifications. — The  Standard  Clause-s 

for  Street  Lighting  Specifications  recommended  in  the  Majority 
Re]K)rt  of  the  Street  Lighting  Specification  Committee  (see  Joiiriml 
I.E.E.,  1917,  Vol.  LV,  page  522)  have  been  published  in  pamphlet 
form.  Copies  can  be  obtained  from  the  Secretary  of  the  Institution, 
price  3d,  each,  or  4d.  post-free. 

Electricity   and   Agriculture.— Writing   to    The   Timex, 

Dr.  Chas.  Mercier  states  that  while  the  electrification  of  growing 
crops  is  "  in  the  experimental  stage,"  the  electrification  of  seed 
before  sowing  has  been  proved  to  be  highly  beneficial  ;  farmers 
who  tried  the  process  on  a  small  scale  have  successively  increased 
their  operations,  and  this  year  hundi'eds  of  acres  in  the  county  of 
Dorset  are  being  sown  with  electrified  seed. 

Prof.  Henry  Armstrong  and  Dr.  J.  Crichton-Browne  have 
written  questioning  the  facts  and  deprecating  the  use  of  electrical 
treatment  on  a  commercial  scale  until  its  efficacy  has  been  demon- 
strated and  the  "  effects  have  lieen  accurately  defined  and  gauged." 
We  have  not  heard  that  the  Admiralty  have  deferred  the  use  of 
new  inventions  for  the  solution  of  the  submarine  problem  until 
tlicir  effects  have  Ijt^cn  accurately  measured  to  the  satisfaction  ol 
the  professors,  who  seem  to  leave  the  emergem'ies  of  war-time  out 
t't'  their  calculations.  Now  is  the  time  to  act,  and  to  adopt  every 
possible  device  which  offers  any  prospect  of  increasing  our  supply 
of  food  ;  there  will  be  plenty  of  time  for  accurate  measurement 
when  we  have  attained  the  victory  which  is  essential  to  our  exist- 
ence as  an  Empire,  or  even  a  free  nation.     Wc  arc  ghul  to  sec  that 


Prof.  Sir  Oliver  Lodge,  in  a  letter  to  The  Tiim'x.  declares  that  the 
use  of  the  electric  discharge  over  growing  crops  passed  the  labora- 
tory stage  some  time  ago,  and  "has  given  practical  results  for  some 
years." 


OUR    PERSONAL   COLUMN. 

Tlie  Jiditort  intUe  eleutrical  engincerx,  whether  cmmected  wilh  tht 
techniral  or  the  commercial  side  of  the  profemoii  and  induMrij, 
alxo  electric  tramway  and  railway  officials,  to  Itecp  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — At  a  apecial  pri- 
vate UKM-tiug  (if  the  York  (Jity  Council,  at  which  propo.sed 
increases  of  saUuies  to  officials  in  all  departments  were  dis- 
cussed at  length,  it  was  decided  that  the  increases  in  respect 
of  the  salaries  of  the  engineers  in  the  electricity  department, 
who  recently  received  a  £50  advance,  be  referred  back  to  the 
Eleetricity  Committee  to  consider  in  conjunction  with  the 
proposed  increases  of  the  Askwith  award,  standing  orders  to 
be  suspended  to  enable  the  question  to  be  dealt  with  at  a 
later  Council  meeting.  The  application  of  the  Askwith  awajd 
to,  the  city  electrical  engmeer  was  referred  back  for  further 
infoiTuation.  It  was  resolved  to  increase  the  salary  of  the 
draughtsman  in  the  electricity  department  by  ;610  to  £IH), 
and  for  several  cleri(jal  assistants  advances  of  £5,  £S,  and 
thereabouts  were  approved. 

The  Hove  Lighting  CJommittee  has  resolved  to  advance  the 
sidary  of  Mr.  C.  B.  Smith,  the  electrical  engineer,  by  ±'100 
per  annum.  Mr.  Smith  has  acted  <a«  engineer  since  the  in- 
ception of  the  old  company  in  1892,  and  was  retained  by  the 
Corporation  when  it  took  over  the  undertaking  Ln  1914  as 
engineer  at  the  same  salary  as  that  paid  him  by  the  com- 
pany,  viz.,  ^650  per  annum. 

Lieutenant  R.  L.  Acland  has  been  gazetted  Major  Com- 
manding the  Derbyshire  Motor  Volunteer  Corps.  Major 
Acland  is  borough  electrical  engineer  and  tramways  manager, 
Chesterfield.  .  ' 

The  technical  engineering  staff  of  the  Dublin  Corporation 
electrical  department  presented  Mr.  J.  J.  O'Neill  with  an 
illuminated  address  and  a  gold  watch  in  appreciation  of  his 
work  as  chairman  of  the  Electricity  Supply  Committee  during 
the  past  four  yeai's.  Mr.  L.  J.  Kettle,  deputy  city  electrical 
engineer,  who  i>erformed  the  ceremony,  said  it  was  no  ea.sy 
matter  to  recimcilc  the  mnltijilicity  of  interests  involved  in 
the  huge  electrical  niidertaking  and  to  do  justice  to  the  sUiSf 
ynd  the  enterprise,  but  Mr.  O'Neill  could  fairly  claim  to  havrt 
achieved  success.  Mr.  O'Neill,  in  acknowledgment,  spoke  ol 
the  good  relationship  which  had  been  maintained  between  thf 
Committee  and  the  staff,  and  expressed  his  belief  that  in  (he 
near  future  the  electrical  undertaking  w-ould  be  one  of 
Dublin's  greatest  as.sets,  and  that  before  many  years  fault- 
tinding  would  have  to  make  way  for  honest  appreciation  of 
what  had  been  done,  and  was  being  done,  on  behalf  of  the 
citizens. 

Mr.  Herbert  Pollard,  engineei--in-charge  to  the  EochdaJe 
(Corporation  electricity  dejpartment,  has  been  appointed  eugi- 
neer-in-charge   to  the  Keighley  Corporation. 

At  the  Plymouth  T.C.  it  was  reported  that  Mr.  Everson's 
appointment  as  tramways  manager  would  expire  on  August 
8th,  and  it  was  decided  that  the  appointment  be  continued 
until  November  8th,  1919,  at    £600  i>er  annum  and  house. 

The  salary  of  Mr.  R.  H.  Campion,  eletcrical  engineer  to  the 
Dewsbury  Corporation,  has  been  advanced  by  £'2.5  per  year. 
The  salary  of  the  assistant  engineer  has  been  advanced  £'20, 
and  the  Electiicity  Committee  has  resolved  that  the  award 
of  12j  per  cent,  bonus  on  earnings  shall  apply  to  all  employes 
at  the  works  who  have  received  the  full  bonus  awards  up 
to  date. 

At  a  meeting  of  the  Bolton  T.C,  last  week,  it  was  decided 
to  increa.se  the  salaxy  of  the  electrical  engineer,  Mr.  W.  J. 
Wood,  from  £600  to'  ,£800  per  annum.  It  was  stated  that 
Mr.  Wood  had  spent  £125,0()0  on  improvements  at  the  Back- 
o'-th'-Bank  generating  station,  and  had  asked  for  no  special 
assistance. 

Dover  T.C.  has  aptxiinted  Mr.  Harpur,  mams  superinten- 
dent, to  succeed  Mr.  WcKidman  as  electrical  engineer,  at  a 
.salary  of  £.300  a  year  antf  house,  and  Mr.  Smfth,  works  super- 
intendent, as- chief  assistant  electiical  engineer  at  £375  a  yeai". 

Mr.  G.  EODDV,  traffic  manager  of  the  Rhondda  Tramways, 
having  been  appointed  Divisional  Insi>eetor  for  South  Wales 
and  Monmouthshire  under  the  Ministry  of  Food,  is  to  receive 
a  presentation  from  his  friends  at  Porth  on  March  22nd. 

Presentations  have  been  made  to  Mr,  Albert  Mackrill, 
chief  clerk  in  the  Hull  tramways  eUxtiical  engineer's  office. 
He  is  leaving  Hull  after  IS  years'  .service  with  the  Corpora- 
tion to  take  up  an  aptxiintment  at  Stoke-on;-Trent  as  com- 
mercial manager  to  the  borough  electrical  engineer.  He  waa 
I>rese'nted  with  a  ixirtion  of  a  .silver  dinner  service  by  Mr. 
Wilkinson,  subscribed  for  by  tlie  employes.  Mr.  Elliott, 
iliiei  mechanical  engine«'r,  and  Mr.  Biiice,  chief  ;is.si,st!int 
engineer,  followed  with  appropriate  remarks,  and  Mr,  Ma'- 
krill  resjxinded.  As  a  personal  token  of  appreciation.  Mr. 
Wilkinson  handed  Mr.  Mackrill  a  gold  English  lever  watch, 

Exeter  City  Council,  on  Tuesday,  approved  the  Electricity 
Committee's  recommendation  to  advance  the  .salary  of_  the 
electrical  engineer,  Mr.  H.  D.  Monro,  from  £47.5  to  £550. 
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General.— Mr.  C.  H.  Wordingham,  M.'Inst.O.E.,  whose 
official  title  uuder  tlie  jVdiuiraJty  has  hitherto  been  Superin- 
t<?ndiug  Electrical  Engineca',  will  in  future  bo  known  as 
Director  ol'  Electrical  Engineering,  and  his  department  will 
uo  longer  be  attached  to  that  ot  the  Director  of  Naval  Con- 
struction, but   be  entirely   .separate  and  seU-contained. 

Mr.  H.  A.  Veknet,'  who  has  been  appointed  Pai>ei'  Con- 
troller, is  a  director  of  the  Underground  Electric  Railways 
Co.  and  the  Metropolitan  Distiict  Railway,  and  is  also  cbair- 
iiiaii  of  the  Traction  A-  Power  Securities  Co. 

Monsieur  J.  A.  MoNTrELLUiu,  who  for  many  >'ears  was 
i'ditor  of  our  contemitoraiy  VElcclriclcn,  which  in  August, 
1914,  suspended  ojierations  for  the  period  of  the  war,  has 
liecome  editor  of  I'Industric  Elcciriqite  as  from  March  1st. 
M.  MoutpcUicr  has  rendwed  important  services  in  connection 
with  tlio  Military  Telegraph  Sei-vice  at  Paris  during  the  war. 
lie  has  the  best  wishes  of  his  electrical  and  journalistic  con- 
fieres  in  this  country  on  his  return   to  the  editorial  chair. 

Mr.  lIutOLD  W.  Smith,  electrical  engineer  with  the  Aus- 
tralian Commonwealth  Department  ot  Works  and  Railways, 
hat  accepted  a  position  with  the  Westinghouse  Co.,  Pittsburg, 
U.S.A.  Mr.  R.  C.  Creasey  has  been  appointed  engineer-iu- 
charge  of  the  Corowa,  N.S.W.,  municipal  electric  supply. — 
Coiiniioinrculfli  Engineer. 

I\Ir.  Sydney  Diuks,  late  senior  representative  of  the  Union 
Caljle  Co.,  Ltd.,  of  Dagenham,  has  now  joined  the  Enterprise 
Manufacturing  Co.,  Ltd.,  as  a  director. 

Mr.  Howard  Foueds,  .secretai-y  of  Callender's  Cable  and 
Construction  Co.,  Ijtd.,  and  other-  companies,  has  been  elected 
a  member  of  the  Council  of  the  Chartered  Iu.stitutc  of  Secre- 
ta  ries. 

The  marriage  took  jilace  yesterday,  at  Bath,  of  Lieutenant 
Christopher  Wade,  M.T..  A.S.C.,  "younges-t  son  of  the  late 
Mr.  ,T.  E.  Wade,  of  Brantingham  Thoii)e,  and  the  late  Mrs. 
\\'ade.  of  KirkcUi  Hall,  East  Yorks,  and  Alice  Dorothea 
Evelyn,  younger  daughter  of  the  late  Major-General  Henry 
Evelyn  Coningham.  Madras  Staff  Corps,  and  Mrs.  Coning- 
ham,  of  Sydney  Place.  Bath. 

Roll  of  Honour. — Lieutenant  A.  M'Adslan,  R.P.A.,  for- 
merly on  the  staff  of  the  electrical  department  at  Messrs. 
Haiiand  &  Wolff's  shipyard  at  Irvine,  has  been  awarded  the 
Military  Cross. 

Lance-Corporal  A.  Gunn,  of  Polmadie,  Scotland,  formerly 
in  charge  of  the  electric  power  station  at  Aitkeuhead  .Col- 
liery, Mount  Florida,  has  been  awarded  the  Military  Medal. 

Private  PL  Peatherston,  of  the  King's  (Liverpool  Regi- 
ment), killed  in  action,  was  employed  by  the  British  West- 
inghouse Co.  at  Trafford  Park. 

Artificer  W.  Howarth,  an  electrician  who  lost  his  life  on 
board  a  vessel  which  was  i-ecently  torpedoed,  was  employed 
by  Messrs.  Richard  liaworth  &  Sons,  Ltd.,  Salford. 

Lance-Cor(x>ral  G.  Aelen.  Tjoyal  Noi-th  Jjanca.shire  Regi- 
ment, previously  posted- inis.sing,  now  reported  killed,  aged 
'J4.  was  an  electrical  engineer  with  Messrs.  Hey  woods.  Ltd  , 
Manchester. 

Driver  J.  W.  Seddon,  R.F.A.,  who  has  died  from  wounds, 
was  an  employe  of  the  Lancashire  Dynamo  &  Motor  Co., 
Ltd.,  Traji'ord  Park. 

Gunner  H.  Savage,  R.B.,  awarded  the  Military  Medal  for 
gallantly  in  the  field  by  mending  w-ire  under  heavy  shell  fire, 
was  a  former  employe  of  Messrs.  Dick,  Kerr  &'  Co.,  Ltd., 
Preston . 

Second-Lieutenant  J,  R,  Beckton,  R.E.,  who  has  fallen  in 
action,  aged  28  years,  was  on  the  staff  of  Messrs.  Crompton 
and  Co.,  Ltd.,  of  Chelmsford. 

Captain  Frank  Hiley,  Yorkshire  Regiment,  who  has  been 
accidentally  killed  in  Italy,  aged  23  years,  was  an  electrical 
engineer  at  Hemsworth   Colliery. 

Obituary.— Mr.  R.  W.  Hornsby.— The  Tfoics  contains  a 
notice  to  the  effect  that  Mr.  Richard  'William  Homsby,  late 
of  St.  Vincent's,  Grantham,  passed  away  on  March  7th  at 
71,  Queen's  Gate,  after  a  long  illness. 


CITY  NOTES. 


■Westminster 

Electric  Supply 

Corpn.,  Ltd. 


Mr.  J.  Browne  Martin  presided  at  (he 
annual  meeting  on  Febiuary  27th.  He 
said  that  the  receipts  for  1917  were  in 
excess  of  those  for  1916,  owing  maioly  to 
the  pow'er  and  heating  nnits  having  in- 
creased by  3,750.000.  For  the  first  time  in  their  history' cur- 
rent nsed  for  these  purposes  exceeded  that  for  lighting.  Costs 
of  generation  compared  very  favourably  with  the  previous 
year.  The  difficulty  of  obtaining  new  machinery  was  one 
which,  even  after  the  war,  would  continue  for  some  time. 
This  had  prevented  them  from  shutting  down  two  of  their 
older  stations,  containing  old  and  inefficient  machines,  as 
they  would  have  done  under  different  circumstances.  The 
tendency  was  for  coal  to  vise  .still  hicher  in  price.  It  had  cost 
^12,000  more  than  in  1916,  and  .they  consumed  7,100  more 
tons.  Increased  wages  and  war  bonuses  bore  materiallv  upon 
production  costs,  and  it  was  impossible  to  forecast  the  future 
in  this  connection.  Costs  of  distribution  continued  to  in- 
crease, owing  mainly  to  cost  of  materials.  Several  Govern- 
ment Committees  had  been  inquiring  into  "after  the  war" 


conditions,  and  the  subjects  discussed  included  the  supply  of 
electricity.  So  far,  no  practical  conclusions  had  been  ai'rived 
at.  They  had  an  increase  of  0.15d.  per  unit  in  current  sup- 
jjlied  for  power  and  heating,  but  lighting  current  remained 
us  in  1916  (10  iJer  cent,  above  pre-war  rates).  Captain  E.  I. 
Bax  .said  that  owing  to  the  restricted  allowances  of  coal  to 
,  householders,  they  had  been  almost  inundated  by  demands 
lor  lioatmg,  and  had  not  been  able  to  supply  everybody  who 
had  asked  for  it  owing  to  the  difliculties  attending  now  ser- 
vi<-('s.  and  to  their  feciing  obliged  to  keep  in  reserve  sufficient 
machinery  to  .supply  the  groat  calls  for  all  the  new  Govern- 
ment offices  that  were  growing  up  all  around  them.  Their 
consumers  now  included  about  2,300  who  among  them  were 
using  abnut  IJXMJ  electric  tires.  There  ^^•ould  be  an  enormous 
exteusiou  in  this  department  when  nonnai  conditions  pre- 
vailed. 

Mr.  A.  W.  Tait,  presiding  at  the  annual 
Metropolitan  meeting  on  Monday,  said  that  the  satis- 
lilectric  Supply  factory  increase  of  15  per  cent,  in  gross 
Co.,  Ltd.  revenue  was  partly  accounted  for  by  the 
increased  charges  to  consumers,  and  the 
greater  part  of  it  related  to  power  supply.  Progress  in  the 
western  area,  which  contained  their  largest  power  consumers, 
had  been  satisfactory,  and  only  limited  by  the  capacity  of 
the  plant  and  mains.  The  Government  infoimed  the  supply 
companies  that  the  Ministry  of  Munitions'  12J  per  cent, 
award  did  not  apply  to  their  electi-ical  workers,  but  a  strike 
\A'as  threatened,  and  Sir  George  Askwith  held  arbitration  pro- 
ceedings, with  the  result  that,  he  granted  the  12i  per  cent,  to 
all  men  in  the  employment  of  the  Ijondon  companies  as  from 
October,  1917,  and,  in  addition,  a  further  5s.  i)er  week  was 
made  applicable  to  them  in  consequence  of  pressure  put  upon 
the  companies.  Their  case  could  not  be  properly  submitted, 
as  they  were  not  invited  to  attend  until  after  the  proceedings 
had  conmienced.  The  retrospective  charge  was  imposed  not- 
withstanding that  it  was  pointed  out  that  it  was  impossible 
for  the  companies  to  recover  any  portion  of  the  same  from 
their  consumers  until  some  time  had  elapsed.  The  accounts, 
therefore,  had  suffered  to  the  extent  to  which  these  charges 
had  to  be  met  up  to  December  last.  To  their  company  it 
meant  not  less  than  ;£10,0(X)  per  annum,  apart  from  increases 
to  thfe  staff.  It  would  be  -necessai-y  -to  make  some  further 
adjustment  of  charges  to  consumers  in  order  to  recover  a 
portion  of  the  additional  cost.  The  directors  were  plea.sed  to 
be  able  to  recommend  an  increase  in  the  dividend,  especially 
as  it  was  accompanied  by  a  substantial  increase'  in  the 
amount  set  aside  to  the  dcpreciatioii  and  resei've  fund.  He 
hoped  that  when  the  war  w-as  over,  if  not  before,  the  elec- 
tricity supply  companies  would  seriously  consider  some  plan 
of  amalgamation  of  interests.  The  salvation  of  the  situation, 
and  the  proper  development  of  supply  in  London,  lay  in 
that   dii-ection.  

County  ol  London  Electric  Supply  Co.,  Ltd. — Capital  ex- 
pentlcd  on  account  of  the  company's  London  districts  during 
1917  was  i'45,124.  Revenue,  after  deducting  expenses,  was 
±153,496,  plus. ±18,378  brought  forward.  Debenture  and  loan 
inteiest  alssorb  ±43,476,  ±50,000  is  put  to  reserve  for  depre- 
ciation, and  after  paying  the  preference  dividend,  and  7  per 
cent.,  less  tax,  on  the  ordinary  shares  for  the  year,  ±15,023 
is  to  be  can-ied  forward.  AppUcations  received  during  the 
year  were  4,551  kw.,  making  the  total  69,132  kw.  Units 
sold  were  37,595,261,  an  increase  of  2,565.399.  Consumers  in- 
creased from  26,994  to  27.998.  In  view  of  cost  of  coal,  wages, 
and  material,  and  the  abnonnal  conditions,  the  results  are 
satisfactory.  Coatbridge  &  Airdiie  Electric_  Supply  Co.,  Ltd., 
jnade  further  progress,  units  sold  inci'easing  from  8,414,823 
to  10,072,5.35. 

Callender's  Cable  &  Construction  Co.,  Ltd. — The  direc- 
tors propose  to  issue  to  the  ordinary  shareholders  a  new 
iirdinaiy  shiU'e  in  addition  to  each  share  held,  and  to  sub- 
di\  ide  both  the  preference  and  ordinary  shares  (±5  each) 
into  dent>minations  of  ±1  each.  In  order  to  do  this  the 
authorised  share  capital  is  to  be  i-aised  from  ±500,000  to 
.fc'7()0,000.  After  providing  for  the  distriliution  as  above, 
±150,(XX)  in  .share  capital  will  remain  unissued.  Treasury 
consent  is  l)eing  sought.  The  directors  propose  the  foregoing 
course'  as  a  mea.sure  for  bringing  the  nominal  issued  capital 
more  into  accord  with  the  actual  funds  invested  in  the  busi- 
ness. A  surplus  has  been  accumulated,  apart  from  the 
leserve,  which  exceeds  the  total  issued  ordinary  sluire  capital. 

Direct  Spanish  Telegraph  Co.,  Ltd. — Dividends  for  the 
half-year  ended  December  at  the  rate  of  10  per  cent,  per 
annum,  less  tax,  on  the  preference  shares,  and  at  the  rate  of 
6  ixn-  cent,  per  annum,  free  of  tax.  on  the  ordinary,  making 
5  ixM-  cent,  for  the  year,  also  a  bonus  of  2  per  cent.,  free  of 
tax,  on   the  ordinary. 

Charing  Cross  &  City  Electricity  Supply  Co.,  Ltd.— The 

net  earnings  of  the  West-End  undertaking  fell  from  ±71,642 
in  1916  to  ±61,869  in  1917  Dividend  on  the  ordinary  shares, 
4  per  cent,  for  the  year.  The  net  earnings  of  the  Citv  under- 
taking fell  from   ±65.555   to   ±65,388. 

■Western  Telegraph  Co.,  Ltd. — Quarterly  dividend,  3s. 
ix>r  share,  free  of  tax. 

Canadian  General  Electric  Co..  Ltd. — Dividend  of  2  per 

cent,  on  the  common  stock  for  March  quarter. 
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NeHcastle=upoii"Tyne  Electric  Supply  Co.,  Ltd Connec- 

tious   increased    duriug    1917  -by  ll,3-29  H.i".   to  297,079   h.p. 
I'lotit,   exclusive    ol    leuewals  or    plant   improvements,    wa.s 
a:iu9,779,   against    i;263,9.37    for    1916.        i'GU.aiO    (as  against 
IV,  1.691)  is  deducted  for  reserve  for  plant  renewals  and  ira- 
'\einouts.     Debenture  and  loan  interest  amounts  to  £&),tM<i, 
1    there   is  transferiod   to  reserve   for  siXH-ial    tlepreciatiou 
hi    coutingeueies   other   than   the   equalisation   of  dividends 
i'l'U.tKJO.     After  paying  5  per  cent,  on  the  preference  shares 
and  8  l>er  cent,  on  the  ordinary,  ±'8,46.S  is  to  be  carried  for- 
ward.    The  general    reserve    account  has  been  amalgaiuated 
«itli  the  reserve  fur  depreciation,  and  is  known  as  "  Rejicrvc 
I'M    Special   Depreciation  and  Contingencies  other  than    the 
I  >|ii;ilisatiou   of   dividends."      A    new  account   has  also  been 
I    ned  under  the  head  of  "  Reserve  for  plant  renewals  and 
piovements."     The   reasons   for  these   changes  are  to   be- 
'u  at  the  annual  meeting  on  Mai'ch  'list.    The  additional 
I'ltal  cxjienditurc  for  1917  w'as  £'202,t347,  representing  fur- 
1  extensions  at  Carville  and  Dunston  iwwer  stations,  and 
mains,  &c.    In  order  to  -be  in  a  po.sition  to  meet  fuiiher 
!■  velopments,  when  neces.sary,  it  is  desirable  that  the  prefer- 
•  ine  and  orduiary  capital   .should  be   increased   to  i't  .-JlXI.OOO 
:.  >l>ectively.     The   matter  will  be  submitted  at  an  extraordi- 
HMiy   general  njeetiiig   on  '21st  inst.     Mr.  H.  W.  F.   Bolckow 
li.i^  been  appointed  a  director. 

Northampton  Electric  Light  &  Power  Co..  Ltd. — .\t  the 
.iiinual   meeting,  on    March  7th,  Mr.   F.    H.    Thorxto.n   said 

I  hat  the  chief  feature  of  the  year  had  been  the  gradual  erec- 
iKin  of  the  new  riverside  generating  station.  Owing  to  dith- 
(  iillies  which  war  'conditions  placed  in  the  way  of  obtaining 
malerial,  es'iiecially  steel  and  iron,  progress  had  not  been  m) 
^leat  as  had  been  hoped  for,  but  where  a  year  ago  there  were 
only  the  foundations,  there  was  now-  a  very  substantially- 
liuilt  works,  which  it  was  expected  would  be  available  in  the 
iiiitumn  of  this  year.  More  than  two  miles  of  high-tension 
mains  had  been  laid  during  the  year;  units  sold  had  increased 

II  i')er  cent.,  and  revenue  from  the  sale  of  cuiTent  "2.5  per 
iciit.;  while  the  depreciation  account  had  been  increased  by 
i'li. 1-3(3.  The  cost  of  coal  was  i;3,8o8  more  than  last  year,  and 
ii!  this  connection  Mr.  Thornton  commented  on  the  action  of 
I  he  Government  in  making  the  '2s.  6d.  extra  per  ton  imposed 

III  October  retrospective  over  the  preceding  month.  That 
ii-t  the  company  £1,000,  which  they  were  unable  to  recover, 
nid  the    conduct  of   the  Government  was  most   unbusiness- 

liki'.     A  dividend   of  8   per   cent,   for   the  half-year  on  the 

idinary  shares,  making  6J  per  cent,  for  the  year,  wras 
:i]i]iroved. 

City  of  London  Electric  Lighting  Co.,  Ltd. — Capital  ex- 
peuditure  during  1917,  ±'5.8.39.  Written  olf  in  respect  of 
buildings,  plant,  and  other  works  dismantled  during  1917, 
t'29.372.  Revenue  for  the  year  i;::(.51,186,  exi^enses  £209.525, 
I'-aving  £141,661.  plus  .£'17,132  limught  forward.  Interest  on 
loans  and  debenture  stock  £27.211,  reseixe  £50,000,  prefer- 
riuc  dividend  6  per  cent.,  ordinary  dividend  8  per  cent., 
( a  rrv-f  orw  aid  £17,573.  The  gross  revenue  increased  by 
cis,"2.50  to  £351,186,  and  the  net  revenue  by  £7.861  to 
I'l  11,640.  The  average  price  obtained  per  unit  sold  ro.se 
Hum  2.51d.  to  2.61d.  Consumers  increased  by  42  to  14,658, 
,md  KW.  connected  by  1,748  to  49,079.  Units  generated  in- 
creased from  33.758,87-2  to  35,375,9-29;  units  sold  from 
■is, 1182.456  to  '29.697,392;  total  maximum  supply  demanded 
lose  from  19,198  kw.  to  '2t).910  kw.  Power  units  sold 
11.116,597:  heating  units  sold  4,433,031;  together  55.37  per 
I  I'lit.  of  the  total  sold  for  private  supply.  .Annual  meeting  : 
March   •2nth. 

Kensington  &  Knightsbridge  Electric  Lighting  Co.,  Ltd^ 

—  Hie  number  of  houses  and  shops  increa-sed  during  1917 
I'V  40  to  5,110,  and  the  equivalent  of  30-watt  lamps  added 
^^:ls  ^3,449,  making  5.57,6-24  (16,7'28  kw.).  The  units  sold 
mcroa.sed  by  494..3'22  (10.5  per  cent.).  The  net  profit  w-as 
t.13,'2^,  plus  £'205  brought  forward.  After  paying  the  pre- 
I •■fence  dividends,  and  7  iier  cent,  for  the  year  on  the  ordi- 
>i;iiy  shares.  £.580  is  to  be  carried  forward.    The  renewal  and 

-<M-ve  account  now-  stands  at  £141,4-25.  It  is  proivised  to 
'int  an  annuity  of   £100  jier  annum    during  his  life   to  a 

iitleman  who  has  .served  the  company  for  many  years,  but 
-  now  entirely  incapacitated  bv  illness.  Meeting:  March 
■-M.-.t.  ^    . 

Rushden  &  District  Electric  Supply  Co.,  Ltd.— Mr.  F.  H. 

TuoHNTOx.  diairman,  siud  at  the  annual  meeting  that 
the  real  difficulty  of  the  year  had  biH^n  to  obtain  fuel 
and  other  materials.  Tire  cost  of  fuel  had  increas<^d  by  .36 
I>er  cent.,  and  this  had  necessitated  increased  charges  for 
'  un-ent.  A  good  many  people  were  askin"  the  company  to 
make  extensions,  and  as  soon  as  they  could  obtain  the  per- 
mission of  the  Ministry  of  Munitions  they  would  do  theii- 
be.st  to  meet  the  requests,  as  they  anticipated  a  successful 
future  at  Rushden. 

Oxford  Electric  Co.,  Ltd.— Sre  Henry  Maxce,  presiding 
^it  llie  annual  meeting  la.'st  week,  referred  to  the  lo.ss of  revenue 
1  rom  which  the  comnanv  suffered  owing  to  the  continued 
vstriction  of  public  lighting  and  sliop  lighting.  Canvassing 
ill  new  districts  was  practically  useless,  as  it  was  imnos.sible 
til  obtain  a  permit  for  the  necessai-y  materials.  Should  they 
— he  did  not  think  they  would — come  within  the  scope  of  a 
national  electric  .supnly  scheme  after  the  war,  there  w-as  no 
vi'ason  why  it  should  not  Ix'nefit  the  company  as  well  as  the 
public. 


Bournemouth  &  Poole  Electricity  Supply  Co.,  Ltd. — In- 
cluding ,i'2.-265  brought  forward,  the  available  balance,  after 
paying  expenses,  is  £38, 1-20  Debenture  and  other  interest, 
li-c-.,  icquire  £10,885,  and  ^8.00(3  is  put  to  depreciation 
reserve.  .Vfter  paying  the  jtrefereuce  dividends,  and  6  per 
cent,  on  the  ordinai-y,  less  tax.  £2,079  is  Ui  be  carried  for- 
ward. .\pplicatious  re«;ived  amounted  to  12.171  kw.,  an  in- 
crease of  712  KW.  L'nits  sold  for  all  pur|ioses  were  4,834,988. 
.\nnual  meeting  held  yesterday,  in  London. 

Stewarts  &  Lloydii,  Ltd. — Dividend  on  the  preferred  ordi- 
nai y  sliares  for  the  i)a»t  half-year  at  the  rat<^  of  10  iier  cent. 
l>er  annum;  •2s.  per  share  and  a  bonus  of  6d.  per  .share  on 
the  deferred  ordinai-y;  £1(X),0(X)  foi-  depreciation  and  exce&s 
profits  duty:  £100.000  to  reserve:  £-20,000  to  employes'  benefit 
reserve;  carried  for\\ard  £K>0,0<3tJ. 

Melton  Mowbray  Electric  Light  Co.,  Ltd. — Reveaiuc  for 
1917,  including  £395  brought  forward,  £2,35(1.  Dividend  on 
the  ordinary  shai-es,  2  jxjr  cent,  ijer  annum ;  debenture  in- 
terest, £955;  reserve  for  lenewals,  £800;  cany  forward,  £195. 
.\t  the  annual  meeting,  Mr.  \V.  J.  New  said  that  the  profits 
had  been  affected  by  increased  cost  all  round.  Charges  to 
consumers   had  been  raist-d. 

W.  T.  Glover  &  Co.,  Ltd. — Dividend  on  ordinaiy  shares 
for  1917.  5  per  cent.,  and  a  bonus  of  2-J  per  cent.  Debenture 
redemption  £6..30O,  reserve  £-20.000,  carrying  forward,  sub- 
ject to  excess  pix)fits  duty,  £10,770. 


STOCK5     AND     SHARES. 


TuESD.il    E\EXiNG. 

The  ellcct  of  the  iutt>nsdied  War-  Bond  campaign  has  not  yet 
entu-ely  spent  itself  in  the  Stock  Exchange  markets.  Busi- 
ness continues  to  go  quietly,  and  it  is  evident  that  a  good 
deal  of  the  stock  which  was  turned  out  last  week  to  provide 
the  whei'ewithal  to  buy  War  Bonds  and  War  Savings  Certifi- 
cates, has  yet  to  find  jiermanent  homes.  So  long  as  this  in- 
fluence is  apparept,  there  is  not  likely  to  be  any  marked 
revival  in  Stock  Exchange  business,  but  that  there  is  a  good 
deal  of  money  about  in  the  pro^onces  the  buying  orders  from 
the  various  centres,  especially  those  of  Scotland,  South  Wales, 
and  Yorkshire,  amply  witness.  The  purely  investment  mar- 
kets are  those  most  nearly  affected  by  the  aftermath  of  the 
Wai-  Bond  campaign,  and  some  people  ask  whether  the  latter, 
successful  though  it  was,  has  provided  sufficient  money  for 
the  war  to  carry  on  without  recourse  to  further  borrowing 
in  addition  to  the  present  War  Bonds.  Industrials  continue 
to  absorb  most  of  the  public's  attention,  while  a  certain 
amount  of  sijeculative  inteiest  has  revived  in  base-metal 
shales. 

The  meeting  of  the  Underground  Electric  Railways  Co. 
passed  off  last  Friday  without  particular  incident,  and  those 
who  went  there  in  the  expeet.ation  of  a  breeze  came  away 
somewhat  disapjxjinted.  The  chairman  dwelt  upon  the  various 
difficulties  with  which  the  company  is  faced,  but  added  httle 
new  to  the  genei-al  stock  of  information,  probably  because  there 
was  little  new  to  add.  A  revision  of  fares  is  now  generally 
looked  for,  while  those  who  have  the  good  fortime  to  be  work- 
men or  season-ticket  holders  (or  both)  can  afford  to  smile  at 
the  prospect  of  continuing  to  travel  afoot  in  the  company's 
trains,  and  at  the  pre^ient  scale  of  charges.  Metropohtan 
ordinary  stock  has  weakened  to  "21,  Districts  are  duUat  14J, 
but  Underground  income-s  rallied  to  80,  and  the  6  per  cent, 
inc-ome  debenture  stock  to  lOOi  xd. 

The  County  of  London  Electric  Supply  report  makes  satis- 
factory reading  to  the  shareholders.  .A  dividend  at  the  rate 
of  9  ixn-  cent.,  making  7  per  cent,  for  the  year,  is  declared, 
this  being  at  the  same  rate  as  last  year's.  The  total  numbei- 
of  units  sold  showed  an  increase  of  2J  mOlions,  and  there 
were  about  1,0(X)  extr.i  consimiers.  No  change  has  occurred 
in  the  price.  City  Lights,  however,  are  J  down,  and  Charing 
Cross  weakened  to  3J,  although  the  preference  at  3i  arc  5s. 
to  the  good. 

The  Kensington  A:  Knightsbridgc  Electric  accounts  show- 
an  increase  in  the  net  pivfits  of  £16,000.  which  is  sufficient 
to  i-aise  the  dividend  from  6  i>er  cent,  to  7  per  cent.,  the. 
carry-forward  being  slightly  increased  at  the  same  time. 
Tlu^se  results,  in  conjunction  with  those  upon  which  we 
commented  last  week,  have  had  little  effect  on  the  market 
for  the  time,  but  they  are  likely  to  prove  more  potent  when 
the  investor's  attention  turns  again  to  this  department.  At 
present,  he  is  occupied  with  other  matters,  and,  therefore, 
icnores  the  ample  yields  afforded  by  electric  lighting  shares, 
tlumch  it  is  necessary  to  hasten  to  add  that  his  scope  is 
limited  in  consequence  of  the  shortage  of  shaics  on  offer  in 
tlie  market. 

Metroix>litan  Electric  Ordinary  have  risen  5s.  to  Si  in 
const^quence  of  the  dividend  being  raised  from  3  per  cent, 
to  4  per  cent.  At  the  meeting  the  other  day.  the  chairman 
.said  he  hoped  that  when  the  w-ar  was  over,  if  it  was  impos- 
sible to  do  so  before  then,  the  electric  .supply  compsnies 
would  seriously  consider  some  plan  of  amalaamntion  of  in- 
tercuts. He  was  raor«  than  ever  convinced  that  the  salvation 
of  the  situation,  and  the  proper  development  of  the  supply  of 
electricity  within  the  London  area,  lay  in  that  direction. 
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The  toJegrapli  market  is  steady,  and  Wosterus  at  15f  are 
7s.  (id.  up,  although,  on  the  other  hand.  Eastern  Ordinary 
at  loli  has  shed  a  point.  There  is  not  much  doing  in  thi,'? 
Beetion.  Marconis  haA-o  come  in  for  more  att-ention  than 
usual,  and  the  price  of  the  l^atent  shares  in  consequence  im- 
l>roved  J  to  o  3/16,  while  the  preferouce.  advanced  to  '2  11/ It). 
American  Marconis  are  al.so  tetter  at  25s.  Oriental  Tele- 
phones at  4  .n/16  have  recovered  1/16. 

Tlio  big  ris<-s  recently  secured  by  ()allcnder"s  and  Henley's 
have  brought  in  a  few  sellers,  with  the  result  that  Oallenders 
at  I7'i  and  Henleys  at  10.5  arc  5s.  ;ind  10s.  lower  lesix^ctivcly. 
Busine.-s  marked  earlv  this  week  in  CaJlenders  at  17J.  Gene- 
ral El.vtrics  have  changed  hands  lat<>ly  at  193  and  11)  9/16.  a 
transiK-tion  being  marked  in  the  preference  at  101,  the  middle 
price.  ludia-Eubber  shares  keep  consistently  firm,  and  on 
top  of  their  previous  improvements  show  a  further  ri.se  of 
l"2s.  Cd.  at  15|.  share-s  changing  hands  on  Monday  at  1.5i. 
Babcock  &  \YiIcox  rose  3/16  to  Si  on  the  expectation  of  a 
bonus  being  declared  with  the  next  dividend,  and  other 
shares  of  the  engineering,  u'on,  and  steel  groups  are  generally 
strong.  The  electric  manufacturing  shares  are  just  steady, 
activity  having  died  down  to  some  extent,  although  prices 
are  well  maintained. 

The  course  of  the  rubber  market  runs  mostly  on  the  down- 
ward gi'ade.  Tlie  imminence  of  the  Budget  affoi'ds  another 
reas<in  for  dulne-ss  in  this  section,  on  account  of  the  fear  that 
the  Excess  Profits  Tax  may  be  advanced.  Amongst  the  base- 
niet-al  groups,  tin  shares  make  the  best  showing,  although 
there  is  a  fairly  brisk  demand  for  those  of  the  iron  and  steel 
companies.  The  armament  market  is  somewhat  irregular  in 
tendency. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES, 

Ho5iE  Electricity  Companies. 

Dividend  Price 
^1    «   -V      Mai'ch  19,    Rise  or  tell 

1916,  1916.  1918.        this  week. 

Brompton  Ordinsry       ....      10         9  64  — 

Gbsriiig  Cross  Ordinary          ..66  3J  —  i 

do.       do.        do.     ^iPref..       4)  4)  3|  +  i 

Chelsea       4  B  3  — 

CSty  ol  London 8  B  128  —  4 

do.       do.    6  per  cent.  Prel,       8  8  lOjJ  — 

County  of  London          ....       t  1  Hi  — 

do.         6  per  cent.  Fret.       8  6  I0|  — 

Kensington  Ordinary     ....       1  6  6|  — 

London  Electric 8  Nil  1}  — 

do.         do.  6  per  oeni,  Pret,       8  4  3i  — 

Metropolitan         8  8  i\  +  } 

do.            4J  per  cent.  Prel.       4)  H  Bt  -» 

Bt.  James' and  I'aU  Mall          ..        8  B  7*  — 

South  London       6  6  3  — 

South  Metropolitan  Pret.        ..       7  T  31/  — 

Westminster  Ordinary  ....        1  7  62  — 

TiLCSKArBB  AND   TlUPBORBS. 

Anglo- Am.  Tel.  Prel 6  6  9*1,  — 

do.            Del 83/6  li  Hi  — 

Chile  Telephone 8  8  7i  — 

Cuba  Sob.  Ord 6  7  91  — 

Eastern  Extension         ....       8  8  161  — 

Elastem  Tel.  Ord.            ..        ..        8  8  I6I4  —1 

Globe  Tel.  and  T.  Ord 7  7  14i  — 

do.               Prel.           ..6  6  lOJ  — 

Qreat  Northern  Tel 33  34  36  — 

Indo-European 18  18  61)  — 

Marconi       10  16  BfV  -I-  i 

Oriental  Telephone  Ord.         ..      10  10  4^!,  -f  ,'., 

Dnited  R.  Plate  Tel 8  8  ej^  — 

West  India  and  Pan 6d,  6d.  IH  — 

Western  Telegraph       ....       7  8  16g  -I-  | 

Hom  Ruu, 

Central  London,  Ord.  Assented        4  4  62i  — 

Metropolitan         1  1  31  — 

do.         District       . .        ..      Nil  Nil  14)  —  i 

Underground  Electric  Ordinary     Nil  Nil  1|  — 

do.              do.     "A"     ..     NU  Nil  6/-  — 

do.              do.     Income         6  4  80  -t-  i 

FoBsiaii  T&ma,  fto, 
Dividend 

1916.  1916 

Adelaide  Sup.  6  per  cent.  Prel.        6  6  4i  — 

Anglo-Arg.  Trams,  First  Prel,          6)  6)  2|  — 

do.               3ndPref.  ..       64  —  3)  — 

do.               6  Deb,      ..6  5  664  — 

Brazil  Tractions 4  4  44)  —  ^ 

Bombay  Electric  Prel 6  6  9)  —  " 

British  Columbia  Elec.  Rly.  Pice.    6  6  53  — 

do.             do.           Preferred  Nfl  Nil  31)  — 

do.              do.           Deferred  Nil  Nil  33  — 

do.             do.           Deb.           41        41  60  — 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  37  — 

do.           6  per  cent.  Bonds     Nil  Nil  3i4  — 

Mexican  Light  Common         , .       Nil  Nil  17)  — 

do.            Pref NU  Nil  89  — 

do.            iBl  Bonds       ..       NU  NU  38  — 

MAllUFAOTUBlNa  OolCPAjnBS. 

Babcock  A  WUoox         ....      16  16  3J  -I-  ,»,, 

British  Aluminium  Ord,         ..        7  10  lU  — 

British  Insulated  Ord 17i  90  8|  — 

British  Westinghouse  Prel,    ..        7J  7i  2^  — 

CaUenders SO  90  171  —  1 

do.       6  Prel 6  6  4  — 

Castner-Kellner 33  SO  8f„  — 

Edison  Swan,  fully  paid         . .       —  —  3) '  — 

do.       do.  4  per  cent.  Deb.        4  4  764  — 

Blectric  Construction  ....       74  74  11  — 

Uen.  Bleo.  Prel 6  6  10)  — 

do.        Ord 10  10  194  — 

Henley 96  96  194  —  4 

do.      44  PreJ 44  44  3'                   - 

India-Rubber      10  10  16::  +  i 

Xelegrapb  Oon 30  90  43  — 

*  Dividend   paid  free  ol  Income-tax. 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  arc  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  March  13th. 


CHEMICALS.  Ac. 


a  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal        per  ton 

a  Ammonia.  Muriate  (large  oryetal)         „ 
a  Bisulphide  of  Carbon      ..        ..  „ 

a  Borax „ 

a  Copper  Sulphate „ 

a  Potash,  Chlorate per  lb, 

a        .1        Perchlorate         ..        ..  ,, 

a  Shellac  per  owt. 

a  Sulphate  of  Magnesia      . .        ..  per  ton 
a  Sulphur,  Sublimed  Flowers      ..  ,, 

a        II  Lump ,, 

a  Soda,  Chlorate        per  lb. 

a      ••      Crystals         per  ton 

a  Sodium  Bichromate,  caskB        ..  per  lb. 


METALS.   &c. 

c  Brass  (rolled  metal  3*  to  13*  basis)  per  1 

c      M     Tubes  (solid  drawn)          ..  ,t 

c      II      Wire,  basis    ..         ..         ..  ,, 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g      „       Bars  (best  selected)       . .  per  t 

g      „        Sheet           „ 

g       „        Rod „ 

d      „       (Electrolytio)  Bars        ..  „ 

d      „                ,,             Sheets     ..  „ 

d      I.                II             Wire  Rods  „ 

d      ..                 ,1              H.C.  Wire  perl 

/Ebonite  Rod „ 

f        „        Sheet  , 

n  German  Silver  Wire        ,.        ,.  ,, 

A  Gutta-percha,  fine „ 

A  India-mbber,  Para  fine   ..        ..  ,, 

f  Iron  Pig  (Cleveland  warrants)    . .  per  t 

/     .,    Wire.  galv.  No.  8,  P.O.  qual.  „ 

'c  Lead,  English  Pig  ..        ..-      ..  ,, 

g  Mercury         per  1 

e  Mica  (in  original  oases)  small  . .  per  1 

e      II                n            II      medium  „ 

e      II                 11             II      large  ..  ,, 

d  Siliciiim  Bronze  Wire     . ,        . .  per  1 

r  Steel,  Magnet,  in  bars      ..        ..  pert 

g  Tin,  Block  (English)       ..        ..  „ 

n    II     Wire,  Nos.  1  to  16    ..        ..  perl 


Latest 

Fortnigbt't 

Price. 

IDO. 

or  Deo. 

1/6 

*76 

a-.i 

£33 

£38 

£67  10/- 

a/6 

3/- 

±•33  10/- 

£16 

£35 

£36 

1/- 

170/- 

1/7  to  1/7J 
£147 
£147 
£147 
£125 
£1S'2 
£133 
1/85 

3/- 

3/6 

3/3 
6A0 
2/73 
Nom, 
£43 

Nom. 

6d.  to  3/- 

8/6  to  6/- 

7/6  to  14/-  A  up. 

1/8J 


a  a.  Boor  A  Co, 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber.  Outta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by — 


g  James  A  Shakespeare. 

h  Edward  Till  A  Co. 

I  Boiling  A  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

n  P-  Ormiston  A  Sons. 

r  W.  F.  Dennis  A  Co. 


The    Value    of    Electric    Power    in    Relieving    Coal 

Shortage. — Now  that  the  question  of  coal  shortage  in  the  U.S.A. 
h.ts  been  brousfht  so  prominently  to  the  attention  of  the  public  by 
the  recent  closinsr  order  of  the  Fuel  Administrator,  it  is  interesting 
to  nott  the  splendid  work  that  is  beinp  done  and  the  savinsrs 
effected  by  the  railroads  that  have  adopted  electricity  as  a  motive 
power  on  a  part  of  their  lines. 

On  the  Elkhom  g-rade  electrification  of  the  Xorfolk  and  Western 
Railway,  which  is  one  of  the  big'gest  coal-carryinpr  roads  in  the 
cwmtry.  the  270-ton  Baldwin-Westin^house  electric  locomotives 
haul  a  3.2.'>0-ton  train  of  steel  cars  loaded  with  coal,  en  route  for 
eastern  points.  Previously  to  the  electrification  it  required  three 
of  the  bisfirest  modern  type  of  Mallet  locomotives  equipped  with 
mechanical  stokers  to  haul  a  train  of  this  tonnage  up  the  Elkhom 
jrrade  at  a  speed  of  7  miles  an  hour.  Two  electric  locomotives 
haul  it  up  the  same  g'rade  at  li  miles  per  hour,  double  the  speed 
formerly  obtained  by  the  steam  locomotives. 

With  electric  propulsion  the  same  coal  traffic  can,  therefore,  be 
hauled  with  about  one-third  the  former  number  of  locomotives  and 
half  the  number  of  eno;ine  and  train  crews.  Of  equal  interest  is 
the  statement  recently  made  by  the  Commission  of  Afrriculture  of 
the  State  of  Jloutana  in  regard  to  the  use  of  electric  power  by  the 
Chicago,  Milwaukee,  and  St.  Paul  Railway,  now  obtaining  160.000 
KW.  of  electric  power  from  the  hydraulic  plant  of  the  Montana 
Power  Co.,  and  the  saving  in  fuel  effected  by  this  use  of  water 
power  instead  of  coal  has  been  very  grratifying  to  the  State 
officials. 

The  Commissioner  states  : — "  To  give  an  idea  of  the  value  of  the 
power  which  is  being  generated  by  these  plants,  it  may  be  stated 
that  to  produce  160.0(X>  KW.  from  coal  would  require  the  yearly 
consumption  of  2,.500,U00  tons,  which,  at  the  average  price  of  ?4 
which  would  apply  at  the  points  where  the  power  is  used,  would 
amount  to  slO,000,000.  When  it  is  considered  that  the  value  of 
this  coal  is.  by  means  of  water  power,  being  saveil  each  year,  and 
that  during  the  next  ten  years  thi.s  saving  will,  in  all  probability, 
1m;  increased  seven  or  eight  times,  it  is  not  difficult  to  nnderstand 
thai  true  conservation  consists  in  encouraging  the  Tapid  develop- 
ment of  water  power.'  .; 

It  has  been  estimated  that  the  shortage  of  ooal  last  year 
amounted  to  50,000.000  tons ;  the  savipg  therefore  by  this  one  com- 
pany alone  of  2..'>00,000  tons  of  Montana  coal  amounts  to  5  per 
cent,  of  the  total  shortage  in  the  country  last  yvar.— /<Vi(7«vm/ 
lleiieu: 
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LEAVES     FROM     AN     ENGINEER'S     LOG. 


II. — The   Trials  of  Sandy   McNab. 


By    "  WHISTLEFIELD.' 


Running  the  raunit'on  shop  with  boys  was  only  a  qualified 
success — they  needed  far  too  much  supervision  ;  and  as  the 
generation  of  electricity  was  our  main  business,  and  the 
making  of  shell  a  mere  side  line,  the  boys  were  a  bit  of  a 
nuisance.  There  were  too  many  hiding  places  about  the 
station  also  to  which  they  could  retire  for  a  smoke  or  a 
sleep,  and  it  was  no  good  threatening  to  sack  them,  for  boys 
with  any  lathe  experience  at  all  were  in  great  demand,  and 
commanded  good  wages  all  over  the  town. 

The  Chief  was  rather  keen  to  try  women  on  the  lathes, 
but  Sandy  had  all  the  old-time  practical  engineer's  contempt 
for  innovations  of  any  kind,  and  e.specially  women  among 
his  machine  tools  ;  but  in  the  end  it  was  Sandy  who  asked 
for  the  girls.  The  boys  nearly  drove  him  io  distraction, 
they  were  careless  and  lazy,  and  he  could  do  nothing  with 
them.  When  he  cursed  them,  they  cursed  him  back,  and 
told  hini  if  he  wasn't  satisfied  he  knew  what  to  do.  Sandy 
did  it,  but  got  tired  of  continually  teaching  new  boys ; 
besides,  the  number  of  his  scrap  shell  mounted  up,  so  he 
began  to  listen  less  sceptically  to  the  Second's  reports  of  how 
well  the  women  were  doing  in  the  various  facto;  ies  in  the 
town,  and  when  a  quiet  little  lad  to  whom  he  had  refused 
either  an  increase  or  a  discharge  note  scrapped  five  shells 
in  succession,  Sandy  capitulated,  and  told  the  Chief  he 
could  take  on  the  women  as  soon  as  he  liked,  and  that  he 
would  teach  them. 

The  Chief  and  the  Second  talked  the  matter  over,  and 
decided  that  they  must  get  a  superior  type  of  girl,  so  that 
there  would  be  no  larking  between  them  and  the  lads.  The 
first  two  candidates  were  daughters  of  one  of  the  councillors. 
They  were  got  up  in  great  style,  and  didn't  look  as  if  they 
had  ever  done  a  day's  work  in  their  lives.  The  Chief  tried 
hard  to  discourage  them,  from  doing  munition  work,  at  any 
rate  under  his  roof,  but  they  were  very  keen  to  tvj,  and  I 
was  detailed  off  to  .show  them  the  shop.  We  arrived  just 
as  Sandy,  standing  in  the  middle  of  the  shop  with  his  back 
to  the  door,  was  giving  vent  to  his  feelings  on  the  subject 
of  a  boy  who  had  In'oken  some  teeth  on  one  of  the  lathes. 
I  hadn't  realised  before  how  lurid  Sandy  really  could  be 
when  he  was  roused.  The  two  fair  candidates  wanted  to 
know  who  that  "  horrid  man  "  was,  and  when  they  found 
put  that  he  was  in  charge  of  the  munition  makers,  they  did 
not  wait  to  see  any  more. 

Four  girls  were  finally  taken  on  for  a  first  trial ;  three  of 
them  were  selected  as  likely  to  shape  well,  but  the  fourth 
was  the  chairman's  niece,  and  she  selected  us  as  the  ones 
she  would  honour  with  her  presence.  She  was  extremely 
pretty,  and  knew  it,  and  expected  to  be  waited  on  hand  and 
foot. 

When  she  dropped  a  spanner  or  a  tool,  or  got  stuck  with 
her  work,  which  was  pretty  frequent,  she  would  look  round  so 
appealingly  that  at  least  three  lads  would  leave  their  lathes, 
and  make  a  dive  to  help  her  ;  and  she  was  so  touchingly 
grateful,  that  they  would  watch  her  more  closely  than  their 
own  jobs,  so  as  to  be  first  to  the  rescue  when  she  got  into 
difficulties  again. 

Sandy  raved  inwardly,  it  was  the  only  way  in  which  he  could 
express  himself  during  the  day  shift.     It  was  ludicrous  to 

hear  him  burst  out  with  "What  the "and  then  suddenly 

switch  off  into  a  very  polite  inquiry  as  to^how  the  culprit 
could  possibly  have  done  such  a. thing.  '-If  the  culprit 
was  at  the  other  end  of  the  shop  from  the  girls,  he  got  the 
full  benefit  of  Sandy's  thoughts,  but  in  a  hoarse  whisper. 
On  one  occasion  when  the  provocation  was  unliearable, 
Sandy  is  said  to  have  used  Gaelic.  Kodgers,  who  was 
working  at  the  next  lathe,  and  who  had  been  invalided 
home  from  Mesopotamia,  said,  after  hearing  Sandy  on  that 
occasion,  that  he  could  quite  believe  his  contention  that 
Gaelic  was  the  language  of  Eden,  it  sounded  so  satisfyiugly 
expressive. 

Day  after  day  Sandy  petitioned  the  Second  to  get  rid  of 
"  Venus,"  and    finally  carried   his   request  direct   to   the 


Chief.  It  took  Sandy  nearly  half  an  hour  to  unburden 
his  soul  on  the  subject.  The  Chief  had  already  heard  all 
about  it  from  the  Second,  and  told  .him  to  get  rid  of  her  at 
once.  When  the  Second  asked  him  if  there  was  any  special 
reason  he  would  like  him  to  give  the  girl  for  her  dismissal, 
the  Chief  answered  irritably:  "Tell  her  she  is  no  damn 
good,  and  I'll  explain  to  my  Chairman  to-morrow." 

What  the  Second  told  her  I  don't  know  :  they  were 
talking  together  for  a  long  time,  then  he  sent  me  to  tell 
the  Chief  that  Venus  had  decided  to  leave  of  her  own 
accord,  and  was  coming  up  to  thank  him  for  all  he  had  done 
for  her. 

I  gathered  afterwards  from  Venus  herself,  that  the  Second 
had  expressed  great  concern  at  her  working  for  so  long  with 
such  heavy  shell,  in  fact,  he  had  made  her  quite  sorry 
for  herself,  and  finally  persuaded  her  to  stop  that  work 
at  once,  take  a  good  holiday,  and  he  would  give  her  an 
introduction  to  the  managers  of  two  factories  where  the 
machines  and  work  were  much  lighter  and  safer.  I 
wonder  what  s-he  would  have  thought  if  she  had  known 
that  he  had  gone  down  to  dismiss  her,  if  more  diplomatic 
methods  had  failed. 

Venus  was  quite  enthusiastically  grateful  to  the  Chief 
for  giving  her  a  chance  to  do  her  bit  in  the  War,  and  .the 
Chief  was  just  going  to  expand  on  how  pleased  he  had 
been  to  have  her  on  the  work  when  he  saw  the  smile 
on  the  Second's  face  and  cut  it  short. 

When  he  asked  the  Second  afterwards  what  he  had 
said  to  her,  he  replied  :  "  Exactly  what  you  told  me  to 
say,  but  I  did  it  in  other  words,  so  there  will  be  no 
need  for  you  to  explain  anything  to  your  Chairman  to- 
morrow." 


The    Electrical    Industry  in  the    U.S.A.— In  the  Eler^ 

triced  World  of  January  5th,  a  ri:iiime  is  given  of  electrical  progress 
in  1917,  from  which  we  learn  that  little  technical  advance  has 
been  made,  under  war-time  conditions,  but  large  outputs  have  been 
recorded.  The  total  output  of  energy  was  about  27,000,0U0,O0O 
KW.-hours,  of  which  more  than  half  was  generated  by  water  power  ; 
the  remainder  consumed  only  i  per  cent,  of  the  total  coal  con- 
sumption of  the  country.  In  most  cases  the  price  of  energy 
remains  at  peacetime  rates.  Manufactux'ers  have  been  working  at 
great  pressure,  largely  on  Government  orders.  The  year  has  been 
the  most  prosperous  in  the  history  of  the  electrical  supplies  business, 
and  profits  have  been  good.  Excellent  progress  has  been  made  in 
research  in  connection  with  war  prol)lems.  The  drift  in  steam 
turbine  practice  has  been  towards  large  units,  high  steam  pressure, 
and  high  temperature.  An  efficiency  of  92'3  per  cent,  has  been 
attained  by  a  .5,2.50-h.p.  horizontal  water  turbine  installed  at  a 
paper  mill,  which  is  claimed  as  the  highest  recorded  for  the  hori- 
zontal type  ;  a  vertical  turbine  some  years  ago  reached  93'7  per 
cent.,  which  is  also  regarded  as  the  record  for  the  type. 

Continued  attention  is  being  given  to  the  temperature  rise  in 
electrical  generators.  An  8,000-k.v.a.,  44,000/(i,(;0O-volt.  GO-cycle, 
self-cooled  transformer  has  been  set  to  work,  and  is  believed  to  be 
the  largest  self-cooled  unit  in  existence.  An  auto-transformer  of 
2.5,000  K.V.A.,  transforming  12,000  to  24,000  volts,  and  therefore 
controlling  an  output  of  .50,000  K.V.A.,  is  being  built. 

Great  progress  has  been  made  in  the  manufacture  of  high- 
pressure  insulators.  A  new  type  of  lightning  arrester,  with  the 
characteristics  of  the  aluminium  arrester  but  entirely  dry  and 
requiring  no  charging,  has  been  developed. 

The  demand  for  electric  motors  and  controllers  has  been  urgent. 
Important  developments  have  taken  place  in  storage  battery  prac- 
tice, especially  for  Government  use,  but  cannot  he  disclosed  at 
pre.seut. 

Mr.  T.  C.  Martin,  secretary  of  the  National  Electric  Light  Asso- 
ciation, in  the  same  issue  deals  with  statistics.  He  estimates  the 
revenue  of  central  stations  in  1917  at  £110,000,000.  an  increase  of 
10  per  cent,  over  191(1.  The  traction  revenue  is  put  at  £1()0.000.000. 
an  advance  of  one  million.  The  total  opei'ating  revenues  of  the 
Bell  telephone  system  are  estimated  at  over  £58,000,0(10,  and  of 
the  whole  of  the  telephone  systems  at  £85.000,000.  Telegraph 
companies'  earnings  are  expected  toaggregate  £35,000,000.  Manu- 
facturing revenue  is  uncertain,  but  Mr.  Martin  estimates  it  at 
£120,0(10,000;  the  General  Electric  Co.  has  stateil  that  its  onlors 
for  1917  amounted  to  £48,000,000.  Miscellaneous  electrical  in- 
dustries are  figured  at  £25,000,000.  The  grand  total  is  £565,000.000, 
or  an  increase  of  about  ip  per  cent. 

Molybdenite  in  Ontario. — An  Eastern  molybdenite  com- 
pany Csays  the  .\gent-Gener,al  for  Ontario)  has  secured  an  option  on 
200  acres  near  Kakabeka  Falls.  The  vein  has  been  proved  to  a 
depth  of  50  ft.,  and  a  cross-cut  shows  it  to  be  at  least  IG  ft.  wide. 
The  ore  will  grade  over  1  per  cent.,  or  about  20  lb.  to  the  ton. — 
Financier. 
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INSULATION     UNDER     DIRECT     AND 

ALTERNATING     CURRENT,     PARTICULARLY 

AS     REGARDS     MOISTURE.* 


By  prof.  THORSTTOX. 

{Addresa  delivered  before  the  Xorth  of  England  Branch  of  the 
Association  of  Mining  Electrical  Engineers.) 

1.  The  Electrical  Structure  of  -l/af^f;'.— Matter  is  made  up  of 
minute  electrical  charges  called  electrons  ;  the  negative  electrons 
are  lipfht,  the  positive  electrons  relatively  heavy.  Atoms  are  pro- 
bably if  roups  of  negative  electrons  in  motion,  or  grouped  around  a 
positive  nucleus,  or  some  aggregate  of  such  systems.  The  differ- 
ence between  conductors  and  insulators  is  that  in  the  former  a 
stream  of  negative  electrons  can  take  place  from  atom  to  atom, 
forming  an  electric  current  in  the  conductor,  while  in  dielectrics  or 
insulators  electrons  cannot  be  separated  from  the  atomic  structure 
except  under  great  electrical  forces.  What  happens  in  the  insula- 
tion of  a  cable  is  that  the  insulating  material  becomes  polarised  : 
that  is,  there  is  a  separation  or  disi)lacement  of  charge  in  the  atoms 
of  the  material,  so  that  if  the  wire  is  positive,  the  side  next  to  it 
acquires  a  negative  charge,  the  side  next  to  the  sheath  an  equal 
positive  charge. 

2.  Besidiial  Charge. — This  separation  of  charge  is  aided  by  the 
mutual  attraction  between  neighbouring  charges  (fig.  1),  which 
causes  a  slow  polarisation  addetl  to  that  first  started  by  the  applied 
voltag'e,  which  may  grow  for  48  hours.  It  is  this  that  gives  rise 
to  residual  charge  in  condensers.  The  voltage  on  the  conductor 
of  a  cable  left  insulated  after  being  charged  for  a  long  time  by 
unidirectional  voltage  may  be  much  greater  than  the  original 
charging  voltage.  For  V  =  q/k,  and  .a  small  quantity  Q  soaking 
out  of  the  standing  insulation  after  the  voltage  has  been  cut  off 
can,  if  the  capicity  K  of  the  cable  is  small,  cause  the  voltage  v  to 
reach  very  high  values. 

There  is  no  residual  charge  with  alternating  current,  for  there  is 
little  time  to  establish  the  mutual  attraction  between  molecules 
before  the  field  is  reversed.  This  is  the  first  significant  difference 
between  continuous  and  alternating-current  distribution,  though  it 
plays  no  very  important  part  in  practice,  except,  perhaps,  in 
breakdown  voltage. 

3.  Breahihiwu  Vultage  and  Frequency. — The  voltage  per  unit 
thickness  at  which  an  insulating  material  can  be  broken  down 
depends  greatly  on  the  time  of  application  of  thevoltage,  or  on  its 
frequency  in  the  case  of  alternating  voltages.  The  relation  has 
the  shape  shown  in  fig.  2,  the  formula  for  which  is  : — 


V  =  v.,  (1  - 


'•(^ 


-"")  +  v„ 


So  that  when  «  is  large.  e~""  is  small,  and  V  approaches  the  value 
Vcc.  When  n  is  zero,  that  is  for  steady  voltage,  V  is  large.  This 
is  due  to  viscosity  preventing  charge  taking  up  the  proper  electric 
stretch. 

4.  Mature  of  Breahdown. — The  nature  of  the  process  by  which  a 
dielectric,  such  as  india-rubber  or  glass,  breaks  down,  is  still 
obscure.  When  the  voltage  is  applied,  the  charges,  which  are 
always  in  the  molecules,  are  separated  :  that  is,  the  negative 
charge  in  one  molecule  approaches  the  positive  charge  in  the  next 
in  line.     When  the  force  due  to  their  own  attraction,  aided  by  the 


Fir..  1. 


Fio.  3. 


Fig-  4. 


external  field,  bringing  these  together,  exceeds  that  which  the 
mechanical  structure  of  the  atom  can  support,  the  negative  charge 
at  some  one  point  rushes  across  to  the  next  atom,  and  there  is  a 
slip  of  negative  charge  along  a  line  of  molecules  ;  that  is.  along 
the  path  of  breakdown.  The  molecules  exchange  negative 
electron  partners  all  along  the  line.  This  produces  a  kmd  of 
internal  explosion.  It  is  not  a  spark  driven  from  outside  through 
the  insulation,  but  a  slip  of  charge  within  it.  If  the  damage  to 
the  molecular  structure  by  this  slip  is  sufficiently  great,  the  original 
"■  puncture  "  may  be  followed  by  a  rush  of  current  from  the  circuit 
much  greater  than  that  at  breiikdown,  but  it  is  possible  for  the 
insulation  resistance  of  a  system  to  be  better  after  a  spark  through 
it  than  before.     This  has  been  known  to  happen. 

5.   The  Breakdown  of  a    Cable  is,  under   certain  circumstances, 
facilitated  by  porosity  giving  rise  to  osmosis.     Evershed  has  pointed 

*  From  the  Iron  and  Coal  Trades  Beriew. 


out  the  enormous  importance  of  osmosis,  especially  of  what  iS 
called 'electrical  endosmose,  in  the  phenomena  of  insiilation.  There 
may  be  a  sui-faee  creep  of  water  by  a  process  which  is  extremely 
interesting  to  watch  under  the  microscope.  Small  drops  of 
moisture  form  on  any  surface  below  the  dew-point,  and  when  these 
are  electrified  they  run  together  by  a  kind  of  spray  effect  from  the 
side  next  to  the  live  conductor,  so  that  a  film  eventually  forms. 
Wax  on  the  surface  stops  this.  A  good  illustration  of  how  it 
occurs  is  given  by  the  following  simple  apparatus : — A  glass  tube 
with  rubber  stoppers  (fig.  3).  partly  filled  with  water,  contains  an 
inner  tube  haiang  at  the  bottom  a  platinum  wire  fused  in.  A 
wire  through  the  side  is  connected  to  a  Wimshurst  machine,  and 
it  is  found  that  water  collects  in  the  negative  part  of  the  tube. 
That  is,  it  is  carried  over  from  positive  to  negative.  Reversing  the 
polarity,  the  water  returns  and  piles  up  in  the  opposite  direction. 
Water  always  goes  in  the  same  direction  as  a  current  would  flow. 
The  reason  for  this  is  not  very  clear,  but  it  would  appear  to  be 
that  the  edges  of  the  water  film  form,  as  it  were,  a  fine  point  or 
wedge,  and  the  electrical  forces  at  a  point,  such  as  a  lightning  rod 
or  a  needle,  are,  as  is  well  known,  much  larger  than  those  at  a 
rounded  surface.  The  film  is.  therefore,  torn  up  and  sprayed 
onward,  so  that  the  water  advances  along  the  surface  like  a  mole- 
cular watering  cart,  with  the  spray  in  front. 

This  effect  is  even  more  marked  in  fine  capillary  tubes  or  thin  layers 
than  on  a  free  surface,  and  plays  an  important  part  in  vegetable 
growth. 

6.  Under  Direct  Current,  moisture  between  cables  is  urged  along 
the  lines  of  force  from  the  positive  to  the  negative  conductor 
(fig.  4),  and  if  there  is  a  fault— or  two  faults,  or  a  generally  faulty 
cable — moisture  penetrates  the  negative  insulation  and  gathers 
next  to  the  conductor,  forming  sometimes  a  kind  of  s,ac  full  of 
liquid.  In  one  case  it  was  found  necessary  to  cut  the  cable  and 
put  in  a  drainag'e  tank  holding  a  gallon  or  two,  which  filled  in  a 
few  weeks  by  moisture  driven  through  the  insulation  in  this 
manner. 

Experiments  were  condu9ted  by  Mr.  Vernier,  of  the  Newcastle 
Supply  Co.,  which  illustrated  this  clearly.  Cables  were  buried  in 
damp  ground  and  connected  to  the  supply  network  at  240  volts. 
When  the  voltage  was  direct,  the  leakage  of  current  rose  slowly  in 
45  hours  to  one  ampere  ;  moisture  collected  at  the  negative  cable 
in  large  quantities  with  evolution  of  steam.  When  the  voltage  was 
alternating,  the  current  at  switching  on  was  15  amperes,  but  fell 
in  a  few  hours  to  zero.  That  is.  an  alternating-current  fault  dries 
itself  out  completely  under  the  most  unfavourable  conditions, 
whUe  a  direct-current  fault  gradually  but  surely  gets  worse  until 
the  insulation  in  its  neighbourhood  is  completely  destroyed  by  the 
passage  of  the  moisture  and  the  heat  of  the  leakage  current. 

Prof.  Thornton  gave  the  appended  figures,  which  showed  that 
a  very  faulty  direct-current  system,  on  being  converted  to  alter- 
nating current,  cured  itself  automatically,  and  last  year  had  only 
one  fault.  Facts  like  these,  he  said,  were  conclusive  that  A  c.  supply 
in  moist  ground,  or  wherever  moisture  had  access  to  the  insulation, 
was  very  much  safer  than  direct  cm-rent.     The  figures  were : — 
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The  "  Safety  First "  Movement. — A  record  of  the  activities 

of  the  London  "  Safety  First "  Council  -a  body  formed  in  December, 
1916,  to  promote  increased  safety  in  the  use  of  the  streets  and 
railways  within  Greater  London — was  submitted  at  the  fii-st  annual 
meeting  of  the  organisation.  Among  the  members  of  the  Council 
are  representatives  of  45  local  authorities  (six  of  whom  control 
tramway  undertakings),  several  railway,  tramway,  and  omnibus 
companies,  vehicle  workers'  associations,  technical  societies,  pro- 
fessional organisations,  and  coinmercial  firms.  During  the  nine 
months  ended  September,  11117,  the  number  of  street  accidents 
within  the  Metropolitan  PoUce  District  showed  a  reduction  of 
10  per  cent,  on  the  total  for  the  corresponding  portion  of  the  pre- 
ceding year,  and  the  number  of  persons  kUled  in  the  streets  fell  from 
577  to  489.  An  attempt  has  been  made  to  systematise  the  methods 
of  street  illuminabion  and  the  lighting  of  vehicles,  with-a  view  to 
the  convenience  of  traflJc  in  the  darkened  streets.  Competitions 
and  awards  have  aided  in  arousing  interest  in  the  Councils  objects. 
—  The  Times. 

Battery   v.   Magneto   Ignition   in  America. — A  census 

was  taken  at  the  receut  motor-car  exhibitions  in  New  York  and 
Chicago,  which  revealed  the  fact  that,  taking  the  different  makes 
of  cars  displayed,  the  number  fitted  with  battery  ignition  had 
increased  from  56'4  per  cent,  in  1916.  ana  72  2  per  cent,  in  1917,  to 
7  7  5  per  cent,  for  the  current  year,  there  being  a  corresponding 
decline  in  cars  fitted  with  magneto  ignition  from  43  6  per  cent, 
and  27'8  per  cent,  to  22n  per  cent.  The  tendency  is,  of  course, 
m.ainly  due  to  the  fact  that  practically  all  American  cars  are  now 
fitted  with  dynamos  and  batteries  for  lighting  purposes,  the 
batteries  being  also  used  to  furnish  current  for  ignition. 
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PROCESSES     FOR     THE     MANUFACTURE 
OF     ALUMINIUM. 


try.     Now,   however,  the  annual   production  is,   roughly,    aa 
follows : — •  '  i 


{_Cunclinled  from  page  222.) 

Operation.— In  order  to  start  the  furnace,  the  upper  elec- 
trodes are  brought  down  on  to  the  lower  electrodes  with  the 
jnterrention  of  a  small  resistance,  generally  provided  by  small 
pieces  of  carbon.  Cryolite  alone,  or  mixed  with  fluxes,  is 
added  gradually  to  the  furnace,  and  when  these  materials  are 
molten  the  current  is  increased  to  its  normal  value,  more 
material  being  add^d  meanwhile.  The  anodes  are  raised 
slowly,  and  when  the  volume  of  the  bath  is  sufficient,  alumina  ' 
>  added  and  stirred  frequently  to  favour  its  solution.  In  order 
protect  the  bath  continuously  against  the  coohng  and 
xsdising  influence  of  air,  it  is  covered  with  a  layer  of  powdered 
(iumina.  As  the  deposition  of  aluminium  proceeds,  more 
oxide  must  be  added  from  time  to  time,  and  an  ingenious 
means  of  indicating  when  .more  oxide  should  be  added  con- 
sists of  an  incandescent  lamp  (or  several  in  series)  shunted 
across  the  terminals  of  the  furnace,  the  resistance  of  the  fila- 
ments being  chosen  so  that  the  lamps  hght  up  when  the  per- 
centage of  alumina  in  the  bath  is  insufficient.  CryoUte  and 
fluxes  have  generally  to  be  added  at  intervals  of  several  days. 

It  is  essential  that  the  density  of  the  bath  be  lower  than 
that  of  molten  aluminium,  in  order  that  the  latter  may  sink 
to  the  bottom,  where  it  must  be  protected  continuously 
against  oxidation  by  a  sufficient  depth  of  molten  salts.  Sohd 
cryolite  has  a  density  of  2.9'2.  but  this  falls  to  2.0S,  giving  a 
margin  of  0.46  compared  with  the  density  of  molten  alumi- 
nium, which  is  2.54.  The  addition  of  alumina  and  fluxes  does 
not  increase  the  density  of  the  bath,  and  ipversion  of  densi- 
ties due  to  incorrect  composition  of  the  bath  occurs  very 
rarely.  ^ 

If  an  aluminiimi  furnace  becomes  too  hot,  the  flame  round 
the  anodes  extends  and  becomes  yellow.  The  remedy  is  to 
lower  the  anodes.  Metal  collects  continuously  at  the  bottom 
of  the  furnace,  and  is  tapped  at  intervals  of  two  or  three 
days,  according  to  the  dimensions  of  the  furnace.  Tapping  is 
tflected  not  directly,  but  into  a  ladle  which  retains  fluorides 
'n  the  sohd  state. 

Furnaces  are  best  installed  in   a  single  line  or  in  parallel 

A\s  in  a  large  building.     There  are  other  arrangements  less 
xi)ensive  in  first  cost,  but  also  less  convenient  in  working, 
and  favouring  the  accumulation  of  heat. 

Efficiency,  dc. — The  efficiency  of  an  individual  furnace  dur- 
ing normal  operation  varies  from  90  to  95  per  cent,  of  the 
theoretical  value,  but  the  overall  annual  efficiency  varies  with 
the  number  of  furnaces  used  simultaneously,  with  the  power 
of  each  furnace,  and  with  operating  mishaps.  According  to 
M.  Flusin,  the  average  production  ranges  from  460  to  605  lb. 
of  aluminium  per  KW.-year,  corresponding  to  an  energy  ex- 
penditure of  1.86  to  1.41  KW.-hour  per  lb.  of  metal,  and  an 
industrial  efficiency  of  from  58  to  76  pier  cent. 

As  regards  consumption  of  materials,  this  amounts  to  2  lb. 
of  alumina,  and  from  0.7  to  1  lb.  of  anodes  (including  stumps) 
per  lb.  of  aluminium  produced.  The  consumption  of  cryolite 
and  fluxes  is  very  small  (say  0.12  to  0.2  lb.  of  cryohte  and 
0.2  lb.  of  calcium  and  aluminium  fluorides) ;  the  wastage  of 
these  materials  is  due  to  secondary  electrolysis  volatilisation 
and  loss  in  crushing,  and  may  be  reduced  by  skilful  maaipula- 
tion. 

Alternative  Processes. — If  one  attempts  the  electrothermic 
reduction  of  alumina  alone,  there  is  the  risk  that  part  of  the 
aluminium  may  be  volatihsed  and  reconverted  to  alumina, 
whilst  the  remainder  may  be  converted  to  carbide.  The 
Cowles  process  is  based  on  the  reduction  of  alumina  by  carbon 
in  the  presence  of  iron  and  copper,  at  the  temperature  of  the 
electric  furnace.  The  products  obtained  are  pure  aluminium, 
and  an  alloy,  viz.,  ferro-  or  eupro-aluminium. 

The  Tucker  and  Moody  process  uses  a  mixture  of  alumina, 
150  parts;  calcium  carbide,  20*3  parts;  and  coke,  60  parts. 
Calcium  carbide  is  first  formed  by  reaction  between  line  and 
carbon  at  the  temperature  of  the  electric  arc.  The  exothermic 
nature  of  this  action  develops  enough  heat  to  facilitate  the 
/■eduction  of  alumina,  but-  unless  the  process  is  completed 
quickly  there  is  considerable  risk  of  forming  aluminium  car- 
bide. 

The  preparation  of  aluminium  from  its  silicates,  i.e..  clays, 
offers  great  possibihties  of  cheapening  the  metal.  In  the 
Cowles-Kayser  process,  ordinary  clay  is  mixed  with  carbon 
and  sea-salt;  the  mixture  is  heated  to  1,000  deg.  C.  nnd  yields, 
besides  valuable  by-products,  a  complex  silicate  of  aluminium 
from  which  alumina  is  prepared  by  the  action. of  quicklime. 

It  is  claimed  that  by  the  Moldentrauer  process  the  price  of 
aluminium  is  reduced  to  2.15d.  per  'b.  A  mixture  of  crushed 
clay,  hematite  and  coke  is  subjected  to  the  action  of  a  heavy 
current.  By  using  a  suitable  proportion  of  iron  oxide,  and 
adding  part  of  the  iron  in  the  form  of  ferro-silicnn.  the  fur- 
nace may  be  made  to  yield  a  mixture  consisting  almost  exclu- 
sively of  ferro-silicon  and  alumina.  The  latter  is  cnivbed  and 
passed  through  a  magnetic  separator  to  remove  clobules  of 
ferro-silicon.  The  yield  of  aluminium  is  about  70  per  cent, 
of  the  theoretical  value,  Ferro-silicon  with  high  silicon  con- 
tent is  obtained  from  the  first  electric  furnace,  tocether  with 
impure  alumina  which  is  melted  and  electrolysed  in  a  second 
furnace. 

Production  and  Consumption  of  Ahiminium. — Until  1896 
Switzerland  produced  more  aluminium  than  any  other  coun- 
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the  European  market.  French  deposits  of  bauxite  yield  130,000 
tons  per  annum  (out  of  a  world's  total  of  170,000  tons),  and 
since  the  expiration  of  the  Heroult  patents  in  1907,  the  number 
of  aluminium  works  in  France  has  increased  rapidly.  The 
Soc.  Electrometallurgique  Francaise  produces  9,000  tons  of 
aluminium  per  annum  from  its  works  at  Largentiere,  La 
Praz,  and  La  Saussaz ;  the  Cie.  des  Produits  Chimiques 
d'Alais,  li-c,  produces  7,000  tons  from  works  at  Cahpso,  St. 
Jean,  and  St.  Fehx  de  Maurienne,  and  Pontamafrey;  the  Soc. 
d'Electrochimie  produces  1,000  tons  at  Premont;  and  the  Soc. 
des  Produits  Electrochimiques  des  Pyrenees  produces  3,000 
tons  at  Auzat.  The  principal  works  are  thus  in  Savoy,  in  the 
valley  of  the  Maurienne ;  between  Itlodane  and  St.  Jean  there 
are  six  works  representing  80,000  h.p. 

The  principal  aluminium  companies  outside  France  and 
their  annual  outputs  are : — ."Vluminium  Industrie  Gesell.  : 
Xeuhausen  1,000  tons,  Chippis  4,000  tons,  Rheinfelden  600 
tons,  Lend-Gastein  1,200  tons,  British  Aluminium  Co,  : 
Foyers  800  tons,  Stangfjord  1,(XX)  tons.  Aluminium  Corpora- 
tion :  Dolgarrog  1,800  tons,  Anglo-Norwegian  Aluminium 
Co.  :  Vigeland  500  tons.  Soc.  Italiana  deU'Ahuminio :  Bussi 
Pescara  1,200  tons.  Soc,  Italienne  d'Aluminium :  Popoli 
1,000  tons.  Aluminium  Co,  of  America:  (Niagara,  Massena, 
Quebec,  and  Shawinigan)  18,0(K3  tons. 

In  the  whole  world  there  is  about  350,000  h.p.  devoted  to 
the  production  of  60,000  tons  of  aluminium.  For  a  year  or 
two  after  the  expiration  of  the  Heroult  patents  (1907)  there 
was  over-production,  but  the  demand  then  overtook  the  sup- 
ply, and  since  1910  there  has  been  a  fair  state  of  equihbrium 
between  production  and  demand.  Since  the  beginning  of 
the  war  the  u.se  of  aluminium  and  its  alloys  for  munitions 
purposes  has  extended  enormously,  and  there  can  be  no  doubt 
that  aluminium  (and  its  alloys),  which  is  already  in  the  sixth 
place  in  the  scale  of  metals  commonly  employed,  will  rise 
much  higher  still.  In  the  form  of  clay,  aluminium  is  the 
commonest  of  all  metals,  and  in  view  of  the  great  extent  to 
which  it  is  now  emploved  for  all  manner  of  purposes  it  is 
interesting  to  recall  that  it  was  ahuost  a  precious  metal  m 
1855,  when  it  cost  £'23  per  lb.  In  1866  the  price  feU  from 
£2  5s.  to  2Ss.  a  lb. :  by  1890  it  had  reached  7s.  per  lb, ;  and  for 
10  yeajs  past  the  price  has  been  about  8d,  a  lb. 


Electric  Truck  Service  in  Chicago.— The  Common- 
wealth Edison  Co,,  of  Chicago,  has  recently  brougrht  into  service 
an  electric  garage,  in  connection  with  which  a  complete  garage 
and  maintenance  scheme  for  commercial  electric  vehicles  has  been 
introduced.  The  primary  idea  is  to  offer  a  service  in  which  all 
transportation  costs  are  guaranteed.  Only  new  electric  trucks  of 
standard  type  and  equipment  are  to  be  iriven  the  benefit  of  the  new 
service,  which  covers  storage  and  cleaning,  battery  charging,  main- 
tenance and  upkeep  of  gearing  parts,  including  batteries,  tires.  &c. 
This  maintenance  covers  ordinary  upkeep  of  minor  repairs  as  well 
as  renewal  of  tires  and  batteries,  when  "necessary  ;  it  al*^o  includes 
painting  the  body,  it  being  intended  to  leavethe  vehicle  practically 
like  new.  ordinary  wear  and  tear  excepted,  at  the  end  of  the  four 
years'  contract  period.  The  cost  of  rendering  the  service  has  been 
based  on  the  company's  own  experiences,  extending  over  1.5  years, 
with  a  fleet  that  has  grown  to  182  cars. 

The  service  is  charged  for  on  a  monthly  flat  rate,  depending,  of 
course,  on  the  type  of  vehicle  and  its  equipment,  and  including  a 
normal  battery  charge  each  day  :  additional  charging,  boosting,  or 
the  use  of  an  extra  battery  "would  necessitate  an  increased  rate. 
The  rate  depends  on  the  average  service  rendered,  and.  being  a 
fixed  flat  rate,  enables  the  owner  to  know  what  his  transportation 
wUl  cost  each  year,  when  taken  in  conjunction  with  drivers' 
wages.  intere.st,  insurance  and  taxes. 

The  garage,  known  as  Service  Station  No,  1,  holds  about  100 
vehicles  ;  other  stations  are  to  be  built  as  occasion  may  demand. 
Direct  current  energy  at  ll."i-230  volts  is  led  in  from  two  sources, 
the  cables  terminating  in  l„50n-ampere  triple-jiole  switches  on  the 
control  board  ;  58  charging  circuits  are  provided,  these  running 
overhead  to  points  on  the  ceiling  directly  over  each  charging 
outlet. 

A  special  junction  or  terminal -box  is  provided  over  each  outlet  : 
in  this  connection  is  made  tri^a  flexible  cable  hanging  loosely  from 
the  box.  the  cable  being  secnrtly  anchored  in  the  box  ;  at  .5  ft, 
above  floor  level  a  double-pole  connecting  receptacle  is  fitted  from 
which  a  short  flexible  jumper  is  connected  to  the  vehicle  under 
charge.  With  this  arrangement  carelf-ss  starting  of  the  vehicle 
only  results  in  opening  the  low»r  connecting  receptacle.  .A  special 
washing  rig  is  provided,  in  which  the  action  of  pnlling  down  the 
ho^e  starts  the  flow  of  water,  whi'e  the  next  pull  stops  it  ;  this 
saves  wear  and  tear  of  hose  on  the  floor,  and  saves  water,  which  is 
an  important  matter  in  winter,  when  warm  water  is  supplied. — 
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At  the  meeting  of  the  Eontgen  Society  on  March  5th,  Mr. 
HowAKD   0.    Head   gave    a   demonstration,    accompanied    by 
kmematograph  views,  of  a  mobile  X-ray  wagon   unit  which 
has    been  constructed    by   Messrs.    Siemens   Bros.,    Ltd.,    for 
service  on   the   Mesopotamia  front    (a  similar  equipment  has 
been  in   use  for   some   time   in   Fi-ance).     He   said  that   the 
designmg  of  a  travelling   X-ray  ambulance  opened   up  great 
possioilities  alike  for  the  automobile  and  the  electrical  engi- 
neer, and  the  value  of  such  an  equipment   was  obvious,   for 
by  this  means  it  became  possible  to  have  the  X-ray  apparatus 
gnd  its  power  unit  taken   to  its  work,  instead  of   the   work 
having    to    be    brought  to    some   centre   where    current   was 
available.       A  particular  form  of  chassis  was  chosen  for  its 
low   loading    line,    which   made    it    practically    equal    to  the 
underslung  type  of   car;   the  panel   teak   body   mounted   on 
the  chassis   was  about   13   ft.  long   by   7  ft.   wide,  and  was 
divided  into  two  compartments,  one  of  them  a  photographic 
dark-room,   and   the  other    the    room   containing    the    X-ray 
apparatus.    In  adtlition,  the  caravan  can-ied  a  portable  X-ray 
theatre,  formed  by  means  of  a  framework  of  poles  and  tie- 
rods  erected  at  the  side  of  the  car,  over  which  a  tent  canvas 
roof  and  sides  could  be  adjusted.    Turning  to  the  electrical 
equipment  of  the  vehicle,  Mr.  Head  said  that  the  generator 
was  situated  on    the  exhaust   side   of   the  engine,    and    was 
driven    by    means    of    »    Westinghouse-Morse    rocker    chain 
from     the    main     shaft     of     the    engine.       It    was  designed 
to  give  an  output  of  3  KW.,  or  '30  amiseres  at  150  volts  when 
the  engine   was   running  at  1,700   r.p.m.     The  rocker   chain 
was  disconnected  when  the  car  was  running  on  the  road,  and 
was  only  connected  when  the  generator  was  to  be  used  either 
for  running  the  X-ray  plant  direct  or  for  charging  the   bat- 
tery of  accumulators.     This  battery  was  fitted  in  two  special 
cupboards  at  the  back  of  the  driver's  cab,  and  the  doors  of 
these   cupboards   were   fitted  with   louvres  to  ensure   perfect 
ventilation ;   by  this  arrangement  no  acid  fumes  could  enter 
the  car.    The  battery   was  built  up   in  special  ebonite   com- 
position boxes,  which  were  superior  to  celluloid,  because  the 
latter  material  decomposed  under  the  influence  of  heat.    The 
battery   consisted  of  38  '2-compartment,   4-volt  units,  making 
76  cells  in  all  of  the  sealed-in  type,  and  the  capacity  of  each 
cell  was  80  ampere  hours  (intermittent),  or  10   amperes   for 
2^    hours,   or   30    amperes    for    5    minutes.     Therefore   the 
X-ray  operator  was  provided  with  a  supply  of  energy  capable 
of  undertaking  the  quickest  work  and  the  most  dififlcult  cases, 
for  he  could  run  the  generator  and  accumulators  in  parallel. 
The  X-ray  equipment  provided  was  the  standard  War  Office 
equipment  foe  field  service,   together  with  various  additions, 
including  a   Coolidge  control,  outfit,   a    number   of   tungsten 
target   tubes,  an  intense   discharge  induction  coil,   and   three 
interruptors    of   different   types.      The    connections    were   so 
arranged   that  X-ray   work  could   be   done  either  in   the  car 
itself  or  in  the  canvas  annexe,  or,  by  means  of  cables  from  the 
ix>wer  apparatus,   in   the  room   of  a  hospital  or  house.     Mr. 
Head  said  that  the  unit  would  have  a  utility  even  after  the 
war  was   over,  as,   for  instance,   in   mining  districts  and  in 
scattered  areas  where  no  established  X-ray   plant  was  avail- 
able within  a  convenient  distance. 

At  the  same  meeting  Dr.  C.  R.  C.  Lyster  and  Dr.  Sidney 
Russ  read  a  paper  on  "  A  Biological  Basis  for  Protection 
against  X-rays,"  in  which  they  described  a  photographic 
method  (in  preference  to'  an  electroscopic  one)  of  discovering 
the  amount  of  X-rays  to  which  the  operator  was  subjected 
in  the  course  of  his  daily  duty.  In  the  subsequent  discussion 
the  opinion  was  expressed  by  more  than  one  medical  man 
that  susceptibility  to  X-ray  deniiatitis  differed  greatly  accord- 
ing to  the  individual,  and  that  in  view  of  this  element  of 
personal  idiosyncrasy  it  was  almost  impossible  to  lay  down 
hard  and  fast  niles  as  to  the  damaging  dose. 


NEW   PATENTS   APPLIED  FOR,    1918. 

(NOT   YET   PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Asjents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool   and    Bradford. 

3,268.  "  Electric  starters  and  controllers."  E.  Schattner  S:  J.  R.  Waliox. 
February  25th. 

3,272.  "  Mnjjneto  drives  of  motor  cycles,  &c,"  James  Cycle  Co.  &  \V.  F. 
Lechmere-     February  £5th. 

3,277.    "  Electric   cables."     W.  J.    Howard.     February  25th. 

3,283.  "  Electric  controllers  of  the  barrel  type."  W.  G,  Pipkin  and 
VERljys,    Ltd.      February    25th. 

3.303.  "  Variable  resistances  of  rheostats."  Siemens  &-  Halske  Akt.  Ges. 
February   25th.      (Germany,    February    15th,    1917.) 

3.304.  "  Automatic  telephone  systems,"  .Automatic  Telephone  Manufac- 
turing   Co.     February    25lh.      (U.S.A..    March    19th,   1917.) 

3.305.  "  .Automatic  telephone  svstems,"  Autom,\tic  Teiephone  Manufac- 
turing Co.     February  25th.      (U.S.A.,    May  23rd,  1917.) 

3.308.  *'  Cells  or  boxes  for  power  and  lighting  electric  accumulator  for 
train  lighting, .central  stations,  and  submarines."  A.  V.  Downton.  February 
25th. 

3.330.  *'  .Automatic  snow-shaking  apparatus  for  electric  fines."  V,  Cisari. 
February   25th.      (Italy,    April    30th,    1917.) 

3,333.  "  Machine  switching  telephone  exchange  systems."  L.  Pom«KOW- 
SKV  &  Western   Electric  Co.     February  25th. 


3,333.  "  Electric  conductors."  A.  Bkandes,  Elektro-Elevator  Brandes- 
AND  Winkler   &  A.  Winkler.     February   25th. 

3,351.  "  Electric  signalling  apparatus."  H.  E.  Crammond  &  C.  E.  Fal- 
cunbridge.     February   26th. 

3,379.  "  .Alternating-current  dynamo-electric  machines  adapted  for  syn- 
chronous   working."      L.  J.    Hunt  &    Sandycroft,    Ltd.     February   26th. 

3.381.  "  Means  for  preventing  electric  conductors  of  traction  systems  being 
coaled    with    ice."      P.  C.    Edw.mids.      February  26th. 

3.396.     "  Insulated    condtctors."      J.    A.   L.    Dearlove.     February   26th. 

3,397/8/9.  "  Generating  power."  Westinchouse  Machine  Co.  February 
2dlh.     (U.S.A.,   August   11th,  1916.) 

3,408.  "  Electric  light  fittings  and  brackets."  L.  Harrison  Si  E.  R. 
Hough.     February  26th. 

3,414.  "  Electric  accumulators."  Chloride  Electrical  Storage  Co.  &  H. 
Dean.      February    26th. 

3,418.  '■  High-voltage  distributors  lor  electric  ignition  apparatus."  Ak'. 
Ges.    Brown,    Boveri   et  Cie.     February  26th.      (Germ»ny,   March    14th,   1917.) 
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'  Supply  of  electrical  energy 
Watson  &  Co.    'February  27th. 

3,478.  "  Attachment  of  telegraph  wires  to  insulators."  W.  A.  Davis. 
February   27lh. 

3,480.  "Combination  of  telegraph  and  telephone  apparatus."  L.  E.  Ail&- 
ting.      February    27th.  '^ 

3.496.  "  Dynamo-electric  machines."     G.   Plaisant.     February   27ih. 

3.497.  "Dynamo-electric    machines."      G.    Plaisant.      February    27th.  • 
3,, '105.     "  Production    of  spongy    lead."     A'.    G.    A'ourieff.      February    27th. 

3  526  "Sparking  plugs  for  explosion  motors."  Soc.  Anon.  Carburateur 
Aris.     February  27th.      (France,   March    16th,    1917.) 

3,530.  "  Machine  switching  telephone  exchange  systems."  L.  Polinkowskv 
AND  Western    Electric   Co.     February  27th.' 

3,532.     "  Carbon    conductors."      G.    N.    .Antosoff.      February    27th. 

3.541.  "Method  of  electrification  of  the  soil  for  farming."  R.  F.  Hall. 
February  28th. 

3.542.  "  Method  of  electrification  of  seed  and  grain."  R.  F.  Hall.  Feb- 
ruary 28th. 

3,548.    "  Electric  cables."     W.   J.    Howard.     February   28th. 
3,575.    "  Dynamo-electric    machines."     J.    W,    Burleigh.     February    28th. 
3,577.    "  Method    of    generating    pressure."      Westinchouse     Electric    and 
Manufacturing   Co.     February  27th.     (^U.S.A.,    March  3Ist,   1917.) 

'  X-ray  tube  stands."     C.  E.   S.  Phillips.     February  28th. 

'  Electric  motors."     E.   S.    Fr.anklin  and  Sioihert  &   Pitt.     Febru- 


3,584. 

3,601. 

Lry  28th. 

3,617. 


Starting    switches    for    electric    motors 


Officine    Elettro-Me 


&  W.  P.  Thompson.     ]\^arch  1st 


3,623. 
3,643. 

March  Is: 


'  Jointing  electric   cables."     W.  J.   Howard.     March   1st. 

'Gas' and    electric    fittings,    candlesticks,    &c."         J.    Harrington. 


3,650. 
3,656. 


3.670. 
3,676. 


'  Sparking  plugs."    G.  Parsons  &  T. 

'  Lamp    mountings    for    electric    light^    proje 


Rowland.     March  1st, 
M-s."     Stewart-Warner 
Speedometer"  Corporation"     March  1st.     (O.S.A.,   June   19th,    1917.) 
3,660.    "  Electric   batteries."     G.  N.  Anionoff.      March  1st. 

'  Electric  switches  and  contacts."     F.  A.  Ross.      March   2nd. 
'Transmission    of    electrical   energy."      P.   W.    Gray.      March   2nd. 
'  Dynamo-electric  machinery."     J.    W".   Burleigh.     March   2nd. 
'  Electromagnetic     clutches."       T.     S.     Duncan     &     Vickeks, 


Ltd  - 


3,708. 
March  2nd. 

3,709.    "  Slip-ring  short-circuiting  and  brush-contact  releasing  gear."    A.  H. 
Bennett  &   Phoenix  Dynamo  MANin^ACTURlNO   Co.     March  2nd. 

3,718.     "  Couplings     or    connecting     devices    for    electric    circuits."      V.    H. 
Broc.      March    2nd.     (France,    March    14th,    1917.) 

3,7'21.  *"  Means     for    starting    internal-combustion    engines."      J.    Etchells, 
C.    H.  Stedman   &   VlCKERS,  Ltd.     March   2nd. 

3,722.     "Switches     for    controlling    electric    motors."      J.    Etchells,    C.     H. 
Stedman  &  Vickers,   Ltd.     March  2nd. 

3,726.     "  Electric    furnaces."      J.    Bibby.     March    2nd. 


PUBLISHED   SPECIFICATIONS. 


hose    under  which   the   specifications  will    be 
ubsequent    proceedings   will   be    taken. 


The    numbers   underlined    are 
printed    and  abridged,  and    all 

X9X6. 

.    17  452     Variable-spekd  Generators   and  Storage  Battery    Systems.     H.    A. 
Gill '(U.S.   Light    &    Heat   Corporation).      December    5th,    1916.      (113,108.) 

18,389.  S.\FETY  Apparatus  for  Preventing  Increases  of  Potential  in 
Electric  Installations.  E.  C.  R.  Marks  (E.  Uvtborck).  December  26th. 
1916.      (113,110.) 

isirr. 

362.  Electric  Heating  Devices.  British  Thomson-Houston  Co.  (General 
Electric    Co.,    U.S.A.)     January   18th,    1917.      (113,116.) 

1 796.  Electric  Fuses.  Simples  Conduits,  Ltd.,  L.  M.  Waterhouse  and 
J.    F.    Avila.      February    5th,   1917.     (113,130.) 

1,867.     Electromagnetic   Switches.       Igranic    Electric    Co.    (Cutler-Ha 
Manufaciuring   Co.,   U.S.A.)     February   6th,   1917.     (113,132.) 

1,930     .Art  of    Metering    Electricity.      E.    O.   Schweitzer.     Februa 
J  917.     (113,139.) 
1,962.     Electric  Ovens.     J.  Bradley.     February  8th,  1917.     (113,142.) 
1,985.     Electric  Lamp  Locks.     J.   H.  Collie.     February  9th,  "1917.     (113,145.) 
2  ''68      Electrom.agnetic  Switches.     British   Thomson-Houston   Co.    (General 
Electric  Co.,    U.S.A.)     February    15lh,   1917.     (113,150.) 

2,320.    Electric    Switch.      H.    G.    Longford,    W.    W.    Longford    &    W.  A. 
Clark.     February   16Ui,    1917.     (113,152.) 
3,615.     Electric  Couplings.    H.  de  la  Valctte.     March  31st,  1916.   (10S,227.> 
Oil-insulated  Electric  Apparatus.      .A.    Duckham  &   Co.   and  S.   E. 
March   21st,  1917.     (113,172.) 

Electrical   Switches.     J.   Roberts.        March   31st,  1917.     (113,176.) 
Telegraphic    Receiving     and    Tape-perforating    Apparatus.      A.     L. 
A.  C.  Huskingson  and  Muirheid  &  Co.     April  10th,  1917.  (113,184.> 


8th, 


4,147. 

4j679. 

5,067. 

Muirhea 


6,046.    Composite  Electric   Insulating    Substa.nces.     J.-  L.    Major   &   P.   J- 
Pybus.     April   28th,    1917.      (113,194.) 
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Seldom,  if  ever,  we  should  think,  has  a  Goveni- 
luent  contract  of  world-wide  importance  had  such  a 
chequered  histoiy  as  that  of  the  famous  Imperial 
wireless  chain.  Almost  from  the  inception  of  this 
great  scheme  it  was  made  the  sport  of  party  politi- 
cians; the  first  agreement  between  the  Postmaster- 
General  and  Marconi's  Wireless  Telegraph  Co., 
which  was  signed  on  July  19th,  191 2,  providing  for 
the  erection  of  six  stations  to  maintain  communica- 
tion between  this  country  and  our  African  and 
Asiatic  possessions,  was  promptly  challenged  directly 
its  terms  were  made  public,  and  a  Select  Committee 
was  appointed  to  inquire  into  the  circumstances 
attending  the  negotiations.  Rumours  began  to  take 
shape  regarding  alleged  financial  transactions  in 
whicli  even  Ministers  of  the  Crown  were  involved, 
and  the  erection  of  the  Imperial  chain,  declared  a 
matter  of  national  urgenc}^  by  the  Committee  of" 
Imperial  Defence  in  December,  1910,  was  delayed 
for  more  than  two  and  a  half  years  by  the  machina- 
tions of  the  political  wire-pullers. 

Not  one  of  those  six  stations,  incessantly  de- 
manded by  our  militar}--  authorities  as  urgently 
needed  for  the  defence  of  the  Empire,  was 
ever  erected !  Grim  light  is  thrown  on  the  subject 
by  the  facts  revealed  in  the  speech  of  Sir  Edward 
Carson,  in  opening  the  case  for  the  Marconi  Co. 
in  its  action  for  damages  against  the  Govern- 
ment last  week-end.  The  war  broke  out  before 
a  single  station  was  ready,  and  it  is  not  sitr- 
prising  that  the  Government  decided  not  to  go 
on  with  the  scheme ;  what  is  a  matter  for  astonish- 
ment is  that  a  great  department  of  the  Government 
attempted,  to  shufifle  out  of  the  agreement,  and 
that  it  continued  to  shilly-shally  and  to  refuse  to 
admit  its  liability  to  compensate  the  company  for  its 
hea\'y  outlay  and  the  loss  of  prospective  revenue  of 
which  it  was  deprived  by  the  decision  to  abandon  the 
scheme.  No  wonder  the  Attorney-Genera!  and 
Solicitor-General  were  unable  to  persuade  them- 
selves that  a  position  so  utterly  untenable  could  be 
seriously  maintained  in  a  court  of  law,  and  they 
acted  rightly  in  "throwing  up  the  sponge"  before 
a  single  witness  had  been  called. 

As  for  the  transactions  that  are  alleged  to  have 
taken  place  between  a  Postmaster-General  and  an- 
other Member  of  Parliament  and  the  German  com- 
petitors of  the  company,  seeing  that  the  allegations 
have  been  strenuously  denied,  we  must  for  the 
moment  withhold  comment:  if  they  were  proved  to 
be  true,  or  even  well-founded,  they  would  assume 
the  very  gravest  importance,  and  could  not  fail  to 
lead  to  results  of  the  most  painful  character.  It 
was,  perhaps,  tmfortunate  that  the  gentlemen  con- 
cerned were  not  afforded  an  opportunity  of  meet- 
ing these  charges  in  the  witness-box.  But  we 
niav  say  one  thing — the  point  to  which  we  are 
leading:  throughout  the  whole  course  of  events, 
from  the  first  proposal  of  the  Marconi  Co.  to  erect 
a  chain  of  long-distance  stations  to  the  present  date, 
Mr.  Marconi  and  his  company  have  emerged  from 
the  mire  through  which  the  politicians  have  dragged 
his  name,  with  an  unblemished  record:  not  a  single 
item  of  the  charges  that  have  been  brought  against 
the  companv  has  ever  been  substantiated,  and  it 
has  never  been  shown  that  the  company  has  acted 
otherwise  than  in  accordance  with  the  dictates  of 
commercial  rectitude.  We  feel  that  the  nation  owes 
to  the  company,  and  in  particular  to  Mr.  Marconi, 
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a^  frank  and  ample  apology,  for  the  unfair,  iiii- 
British,  and  unscrupulous  treatment  accorded  to 
them  by  Parliament  and  the  Post  Office. 


Elsewhere  in  this  issue  we 
National  publish  an  abstract  of  an  address 
Electricity  by  Mr.  S.  L.  Pearce,  which  de- 
Supply,  lives  exceptional  weight  and  im- 
portance from  the  fact  that  the 
speaker  is  the  engineer  and  manager  of  the  largest 
and  most  successful  municipal  electricity  supply 
imdertaking  in  the  United  Kingdom.  The  subject 
was  the  Interim  Report  on  Electric  Power  Sup- 
ply, and  Mr.  Pearce,  while  he  agreed  with  the 
report  in  the  main,  handled  very  severely  some 
of  its  principal  features;  we  take  it  that  his 
views  may  be  accepted  as  those  of  the  larger 
amuiicipal  undertakings  of  the  countrj'  on  this 
subject,  and,  as  we  anticipated  in  our  issue 
of  January  4th,  lie  regards  the  report  to  some 
extent  as  an  attack  upon  the  principle  of  municipal 
ownership  and  control,  which  has  become  so  firmly 
established  in  this  country.  He  advocates  the  adop- 
tion of  the  principle  of  public  control,  at  any  rate 
for  Lancashire,  on  similar  lines  to  those  which  we 
indicated  as  likely  to  be  acceptable  to  the  munici- 
l)alities— namely,  by  the  formation  of  an  authority 
Ihat  has  no  shareholders  and  pavs  no  dividend, 
features  of  company  management  which,  appar- 
ently, are  anathema  to  the  inunicipal  mind. 

Turning  to  the  technical  aspects  of  the  matter,  we 
again  find  that  Mr.  Pearce's  views  run  on  lines 
parallel  to  our  own,  expressed  in  our  issue  of  Janu- 
ary irth.  He  points  out  that  Tvneside,  whose  in- 
i^uenoe  is  so  markedly  reflected  in' the  report,  enjoys 
exceptional  advantages  of  circumstance— yet  pos- 
sesses no  "super-station";  that  sites  combining 
the  desiderata  of  abundant  supplies  of  coal  and 
water  are  conspicuously  rare  in  other  parts  of  the 
country;  and  that  the  question  of  site  resolves  itself 
into  the  choice  between  lengthy  transmission  lines 
on  the  one  hand  and  the  use  of  cooling  towers  on 
the  other,  with  the  transport  of  coal  as  an  addi- 
tional consideration,  all  of  which  points  were  men- 
tioned in  our  article. 

The  comparison  given  in  the  report  between  the 
relative  costs  of  company  and  municipal  supply  is 
shown  to  be  misleading,  for  the  reason  which'  we 
pointed  out~namelv*  that  the  conditions  obtaining 
m  the  areas  concerned  are  not  comparable.  We 
also  drew  attention  to  the  suggestion  contained  in 
the  report  that  the  average  consumption  of  coal 
per  H.p.-hour  m  factory  installations  was  of  the 
order  of  5  lb.,  a  figure  which  must  be  regarded' as 
unduly  inflated;  while  Mr.  Pearce  did  not  commit 
himself  to  an  alternative  estimate,  he  pointed  out 
that  the  report  was  based  upon  this  figure,  and  let 
■  It  be  plainly  seen  that  he  coiuld  not  accept  it  as  cor- 
,,  »ect.  We  are  pleased  to  find  that  our  comments 
are  in  every  respect  confinned  bv  so  eminent  an 
authority. 


.  The  second  Whitlev  Report  has 

Whitley  now  made  its  appearance.     It  deals 

Committees  for    witli  industries  in  which  organisa- 
less  Organised    tion  on  the  part  of  employers  and 
Trades.  employed  is  less  completely  estab- 

lished than  in  the  industries'covered 
m  the  first  report,  and  with  industries  in  which  such 
organisation  is  weak  or  non-existent.  Industries 
are  classified  according  to  the  degree  of  organisa- 
tion. _  Group  "A,"  consists  of  those  im" which 
organisation  is  sufficiently  developed  to 'render  the 
respective  associations  representative  of  the  oreat 
majority  of  those  engaged  in  the  industry;  these 
were  the  subject  of  recommendations  contained  in 
the  first  rerort,  which  has  been  made  the  basis  of 


so   much  discussion  recently.        Group  "C"   co 

prises  industries  in  which  organisation  is  so  imp 

feet  that  no  associations  can  be  said  to  be  adequat 

representative.     Between  these  two  there  is  Gro 

■•  B,"  which  includes  industries  in  which  the  degi 

or     organisation,      though     considerable,     is     1( 

inarked  than  in  Group  "A."     It  is  considered  tl 

in  the  main  the  proposals  of  the  first  .report  shoi 

be  applied  to  the  "  B  "  group,  i.e.,  those  found 

be  relatively  well  organised,  but  it  is  suggested  tl 

where  in  these  industries  a  National  Industrial  Cot 

cil  is  to  be  formed  there  should  be  appointed  one 

two  official  representatives  to  assist  in  the  initials 

of  the  Council,  who  should  continue,  after  its  ests 

lishment,   to  act  in  an  advisory  capacity  ,and  ser 

as  a  link  with  the  Government.'  Such  refwesentati 

should   be    there    merely    in  an   advison',    and    r 

in  a  voting,  capacity,  and  experience  should  deci 

whether  he  should  h€  retained,  such  retention  bei; 

always  subject  to  the  wish  of  the  Council  itself. 

may  be  that  in  some  areas  the  establishment  of  D 

trict   Councils  for  "B"  industries  can   be   effect 

to  act    in   conjunction  with  the   National  Counci 

In  others,  the  National  idea  may  not  be  imniediat* 

practical,  but  even  here  the  District  Councils  mis; 

be  formed,  and  it  is  anticipated  that  their  fonnatr 

would  so  influence  the  course  of  affairs  that  the  i 

dustry  would  become  suitable  fo;-  National  Counc 

to  be  formed  also.     Both  Councils  should,  as  in  t: 

case  of  "  A  "  industries,  be  composed  of  represe 

tatives  of  the  Employers'   Associations  and  Tra^ 

Unions  concerned,  and  the  claims  of  women  shoii 

be   recognised.     No  fixed  standard  is  laid  down 

organisation  which  should  exist  before  Councils  a 

formed.     There    is    so    great    diversity    of    circui 

stances  -  and    such    different   degrees    of    section 

organisation,    that   the   Committee   favours   leavii 

the  matter  to  the  decision  of  the  Ministn,'  of  Labo' 

and    the   organisations   concerned.        In   regard   ' 

Group  "  C"  it  is  thought  that  the  machinery  of  tl 

Trade    Boards   Act  might   be  applied,  pending   ti 

development  of  a  larger  degree  of  organisation,  b 

such  Boards  should  be  empowered  to  perform  larg. 

functions  than    at  present,    enabling    them  to  de 

not   only  with   minimum  rates  of  wages,    but   wr 

hours  of  labour  and  cognate  questions,  also  to  co: 

duct  inquiries   on  matters   affecting  the  industrie 

It  is  to   be  left  to  the  Minister  of  Labour  to  tal 

appropriate    measures   for  appointing   such   Boan 

where  they  are  desired.     Careful  exa"mination  nee< 

to  be  given  to   the  question  whether  Works  Cor 

mittees  can  be  applied  in  the  case  of  Group  "  C. 

and   the  Ministry  of  Reconstruction   has  issued 

separate  report  dealing  with  this  point.    Limitatioi 

of  space  prevent  our  entering  into  these  matters  i 

such  detail  as  we  should  ha«e  desired  under  oth( 

circumstances,  but  we  trust  that  our  readers  wh( 

by  reason   of  their  connection  with   industrial  coi 

cerns,    are   specially  interested   in    proposals    whic 

are  advanced   to  simplify   and   harmonise  industrii 

relationships,  will   secure  both  the  Second   Whitk 

and  the  Works  Committee  reports.     In  short,   it 

thought  that  most  of  the  principal  industries  of  tli 

country  can  be  brought  under  one  or  other  of  tl 

schemes  now  set  forth.     Broadly,   they  would   1 

industries  with   Industrial  Councils,   and  industrii 

with  Trade  Boards,  while  further,  in  the  case  of  tl 

former  class,   it  is  possible  that  in  certain  sectioi 

or  areas  they  might  find  it  practicable  to  have  Trai 

Boards  a.ssociated  with  the  Industrial  Councils  ft 

determining  wages  and  hours.     It  is  recommendi 

that   State   Departments  and    inunicipal    authoritii 

employing  labour  shoidd  now  be  interested  in  the 

matters  as  well    as   private    industries.     It  will-l 

observed    that    the    whole    policy    is    based    upo 

organisation.     It  must  also  again' be  stated  that  tli 

proposals  are  not  advanced  with  any  idea  that  thei 

can   be    uniformity   in    practice    in 'applying    then 

They  must  necessarily  be  adapted  to  meet  the  var\ 

ings  needs  and  circumstances  of  different  industrie 
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ELECTRICAL     DEVELOPMENTS     IN     ITALY. 


By  E.  STEACHAN  MORGAN. 


{Conchuhd  from   imije,    24:4.) 

(2)  When  the  appHcation  of  water-power  to  elec- 
.tricity  began  to  develop  it  was  discovered  that,  save 
in  exceptional  circumstances,  or  when  a  business 
under  favourable  conditions  produced  electricity  for 
providing  power  for  its  own  purposes,  it  was  only 
installations  on  a  large  scale,  and  with  ample  capi- 
tal, that  could  work  economically.  The  tendency 
has,  therefore,  been  towards  amalg-amation  and 
absorption,  the  number  of  companies  being  re- 
duced and  the  field  of  their  operations  greatly  en- 
larged. Take,  for  example,  the  Societa  Ligure 
Toiscana  di  Elettricita.  This  company  was  formed 
•in  1905.  with  a  capital  of  Li, 000, 000,  for  the  service 
^of  the  city  of  Leghorn.  In  1907  its  capital  was 
Lj, 000, 000,  it  provided  24,000  lamps  and  3,500  h.p. 
In  1915,  its  capital  had  risen  tO'  L22,ooo,ooo;  it  pro- 
vided 270,000  lamps  and  it  produced  20,000  h.p.,  and 
had  a  plant  in  construction  for  another  10,000  h.p., 
and  served  the  entire  Provinces  of  Lucca  and 
Livorno,  and  parts  of  the  Provinces  of  Pisa,  Massa, 
Firenze,  Grosseto.  Meanwhile  it  had  absorbed 
the  following  companies: — Societa  di  Pisa,  Societa 
Livornese,  Societa  di  Lucca.  Societa  di  Monte 
•Catini,  Societa  di  Monsumano,  and  several  others. 
..So  again  the  chairman  of  the  Societa  Adriatica  di 
Elettricita,   in   1917,  stated  that,  besides  their  share 

•capital  of  L27, 000,000  and  debenture  L5, 000,000,  the 
company  had  an  overdraft  of  Li  1,500,000,  and 
utilised  it  all;  that  the  capital  would  be  increased  to 
r.36,000,000;  and  that  the  Societa  Italiana  del  Veneto, 
in  which  the  Adriatica  is  largely  interested,  has  in- 
creasied  itsi  share  capital  from  Li4,ooo,ooo  to 
L 1 5,750,000.  The  Verona  Companies,  in  which  the 
company  is  also  interested:  i.e.,  the  Societa  Elet- 
trica  Milani,  the  Societa  Veronese  di  Elettricita. 
the  Societa  Interprovinciale,  have  become  more 
closely  combined.  The  Adriatica  has  also  contri- 
buted Lioo,ooo  towaris  founding  the  Societa 
Xazionale  per  Imprese  Elettriche.  It  has  large 
holdings  in  the  Imprese  Elettriche  in  Italia,  and  in 
the  Societa  Toscana  per  Imprese  Elettriche.  These 
are  typical  examples  of  what  has  occurred  else- 
where. 

The  advantage  of  concentrating  under  a  single 
management  the  supply  of  power  to  numerous 
manufacturers,  and  of  controlling  many  sources  of 
water-power,  is  very  great.  Besides  the  saving  in 
office  expensesi  and  other  general  charges,  there  is 
the  enormous  advantage  of  the  ability  to  equalise 
and  average  out  the  distribution  of  energy  to  many 
clients,  some  of  whom  may  be  slack  in  their  WiOrk 
while  others  are  in  full  blast;  and  it  is  of  at  least 
equal  importance  to  be  able  to  utilise  the  spare 
power  of  one  set  of  turbines  to  supplement  that  of 
some  other  station  where  the  water-power  may  be 
temporarily  deficient.  This  centralisation,  either  by 
amalgamation  of  rival  power  companies  or  by  close 
working  alliances,  is  a  movement  that  is  quite  cer- 
tain to  be  still  further  developed  in  the  future. 

(3)  The  decrease  in  the  price  of  kw.O. — There  are 
here  two  aspects  which  must  be  distinguished.  There 
is  the  actual  cost  of  production,  which  inevitably 
tends  to  decrease  with  the  increased  potentiality  of 
any  establishment,  and  with  the  economy  developed 
by  the  improvements  in  machinery,  and  still  more 
as  the  proportion  of  the  power  at  any  time  rented 
as  compared  to  that  produced  increases.  Then 
there  is  the  price  at  which  power  is  sold.  Signer 
Omodeo  (II  Problema  Idraulico)  states  that  com- 
panies have  often  sold  under  cost  of  production  in 
toi'der  to  induce  customers  to  abandon  the  use  of 
their  steam.  He  states  that  from  3  to  4  cts.  per 
KW.O.  is  a  price  made  curi'ently  to  large  establish- 


ments, and  that  it  has  been  sold  even  below  2  cts. 
per  KW.O.,  which  seems  cheap,  but  we  know  that 
in  Norway  KW.O.  is  sold  at  less  than  ^  ct.,  and  this 
is  the  price  at  which 'Italian  companies  should  aim. 
Signor  Conti,  managing  director  of  the  Conti  Elec- 
trical Co.,  writing  in  1916  (Problema  Idraulico,  p. 
20).  savs  : — "  During  the  past  15  years  the  mean  of 
the  index  numbers  of  the  chief  necessaries  of  life  has 
gone  up  about  50  per  cent.  On  the  other  hand,  the 
cost  of  electricity  has  been  in  continual  diminution. 
The,  KW.O.  for  light,  which  in  1894  was  sold  in 
(Milan  for  L1.40,  is  now  sold  at  50  cts..  40  cts.,  or 
even  20  cts.  For  power  it  could  not  then  be  sold 
for  Less  than  25  cts.,  but  is  now  currently  sold  to 
large  consumersi  for  6  and  5  cts.,  and  in  some  special 
cases  for  even  less  than  i  ct." 

(4)  The  German  invasion  of  the  electrical  indus- 
try in  Italy  marched  to  victory  under  two  flags,  one 
blazoned  B.C. I.,  the  othen  V.D.E.  The  work  of 
tine  B.C.I,  has  already  been  referred  to.  The  Banca 
Commerciale  Italiana  was .  concerned  mainly  with 
thei  finance  of  the  enterprise,  and  managed  to  secure 
'for  its  German  patrons  a  controlling  interest  in  a 
large  number  of  Italian  electrical  power  industries 
— the  "  key  "  industries  of  new  Italy. 

The  V.D.E.  worked  on  different,  more  insidious, 
ibut  quite  as  useful  lines.  V.D.E.  stands  for  Ver- 
iband  Deutscher  Electrotechniker,  the  German  asso- 
ciation which  formed  a  body  of  rules  for  the  con- 
struction and  use  of  electrical  machinery,  cables, 
&c.,  which  were  intended  to  form  a  basis  for  the 
purchase  of  machinery,  and  to  safeguard  the  men 
who  used  it.  In  Italy,  as  in  Germany,  these  rules 
have  been  accepted  as  binding  in  the  industry*,  and 
in  contracts  for  the  buildinov  the  sale,  or  passing  by 
the  expert  of  any  piece  of  machinery,  a  proviso  is' 
inserted  that  it  shall  be  in  accordance  with  the  rules 
and  formula  of  the  V.D.E.  Though  it  is  hoped  to 
substitute  A.E.I.  (Associatione  Elettrica  Italiana) 
for  V.D.E.,  this  has  not  yet  been  done,  and  the 
Gennan  formulas  still  hold  the  field,  or,  at  least, 
did  so  till  after  the  declaration  of  war. 

It  is  very  exceptional  in  Italy  to  find  any  refer- 
ence in  contracts  to  the  formulje  of  the  American, 
English,  or  Swiss  Associations.  The  prestige 
attaching  to  the  machinery  made  in  the  countn- 
which  had  originated  these  rules  and  monogram 
counted  for  much,  but  the  powerful  firms,  Siemens- 
Schuckert  and  A.E.G.,  did  not  fail  to  make  use  of 
the  influence:  they  had  over  the  men  of  science. 
"  When  I  have  carried  out  a  scheme  of  conquest," 
said  Frederic  the  Great,  "  I  shall  always  find  a 
pedant  who  will  provide  a  justification."  So  these 
big  firms,  when  they  found  it  necessary  to  sell  their 
surplus  product  abroad,  used  the  "  pedants  "  of  the 
V.D.E.  to  facilitate  the  invasion  of  Italy  by  modi- 
fying their  fornmlse  to  suit  the  object  in  view,  which 
was  the  sale  of  lighter  and  cheaper  stuff  at  the 
higher  price,  a  bit  of  statecraft  which .  could  be 
justified  by  a  manipulation  of  these  formulae.  The 
advantage  of  selling  the  lighter  machinery  was  two- 
fold:  it  cost  lessi  to  build,  and,  inasmuch  as  the 
Italian  duty  is  collected  according  to  weight,  and 
not  ad  valorem,  it  paid  a  smaller  dut}-.  "  One  of 
the  points  with  regard  to  which  there  was  much 
uncertainty,"  writes  Signor  Semenza,  "was  the 
definition  of  the  power  of  any  electrical  machine  : 
what  was  really  meant  by  a  dynamo  o^ioo  kw.  or  a 
motor  of  100  H.p.  ?  The  skilful  modification  of  a 
few  carefully-selected  formula  was  sufficient  to  en- 
able a  machine,  which  had  previously  b*en  classed 
as.  of  100  kw.,  to  be  labelled  120  kw." 

Thus  it  came  about  that,  backed  by  the  prestige 
which  attached  to  all  products  of  German  "  kultur," 
and  by  the  help  of  B.C.I,  and  V.D.E.,  the  German 
manufacturers  were  able  to  sweep  the  Italian  mar- 
ket, and  not  only  to  sell  their  own  produce  to  meet 
the  increasing  demand  for  electrical  machinery,  but 
also  to  starve  out  native  firms,  with  the  result  that 
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of  the   18  tirnis   wliich  exliibited   at  Conio  in    1899, 
very  few  now  survive. 

It  is  impossible  from-  the  statistics  of  the  ItaHan 
Custom  House  to  discover  what  is  the  German  im- 
portation of  electrical  machinery,  as  much  of  it 
comes  in  as  "  partly  manufactured  goods,"  in  order 
to  be  entered  at  a  lower  scale  of  duty,  and  the  classi- 
fication of  the  Custom  House  does  not  always  dis- 
tinguish between  electrical  and  other  machinery. 
Allowance  must  be  made  for  this  in  estimating  the 
apparent  decrease  of  importation  of  electrical 
machinery  from  Germany  into  Italy.  It  seems  pos- 
sible, though  there  is  no  proof  of  this,  that  the 
Germans  took  moire  advantage  of  the  regulations 
enabling  them  to  introduce  their  unfinished  machines 
as  "ironwork."  Moreover,  the  diminution  in 
weight  of  the  individual  machines  referred  to  in 
what  has  been  written  about  the  V.D.E.  must  be 
allowed  for  in  estimating  the  number  of  machines 
,as  compared  to  the  total  weight  imported. 

The  Eletfricita  of  Milan,  March,  1910,  referring 
to  the  returns  of  imports  and  -exports  for  1909, 
states  that  "  During  the  year  1909  there  were  im- 
ported, of  machines  exceeding  one  ton  in  weight, 
43,000  quintals;  during  the  yeaj-  1908,  53,000  quin- 
tals. The  decrease  was  in  German  machines,  which 
dropped  from  36,000  quintals,  while  Switzerland 
-gained  2,000  quintals,  importing  altogether  8,000 
quintals. 

"Of  machines  under  one  ton,  Italv  bought 
30,000  quintals  in  1908,  against  24,000  quintals  in 
1909.  Of  these,  23,000  quintals  in  1908,  and  17,000 
quintals  in  1909  came  from  Germany.  The  quan- 
tity of  new  electrical  machinery  installed  in  Italy 
each  year  is  probably  stationary,  but  Germany  has 
lost  to  the  advantage  of  Italian  manufacturers  and 
those  of  other  countries,  especially  Switzerland." 

It  would  seem  that,  though  the  Central  Powers 
are  predominant,  their  monopoly  is  not  so  complete 
as  it  was.  But  against  this  it  must  be  obser\^ed 
that  some  at  least  of  the  Swiss  manufacturers  are 
closely  linked  up  with  the  German  banking  groups, 
the  A. E.G.,  Brown,  Boveri,  cS:c.;  and  that  several  of 
the  Italian  firms  are  merely  German  emanations 
which  do  their  work  in  Italy  to  avoid  Customs  regu- 
lations, while  their  control  comes  from,  and  their 
profits  go  to.  Germany. 


NOMENCLATURE. 


CoNTixuous  Current  rersi/s  Dirkct  CruKE\T.  and 
Voi-TAGE  versus  Pressure. 


Steej  Transmissions  in  the  States.— The  Pacific  Coast 

companies  are  grivintr  considerable  attention  to  the  use  of  steel  in 
place  of  copper  for  transmission  lines.  Steel  conductors  not  only 
effect  a  saving:  due  to  reduced  cost  per  unit  of  leng-th,  but  also 
because  of  the  longer  spans  permissible. 

Standard  spans  of  3.50  ft.,  with  No.  G  or  No.  4  solid,  and  450  ft. 
with  No.  2  or  No.  1  stranded  copper,  have  been  used  extensively  in 
the  past ;  with  the  introduction  of  steel  a  700-ft.  span  was  selected 
as  standard,  and  many  miles  of  line  have  been  built  with  spans  of 
this  leng-th.  The  spans  necessitate  large  sags,  and  the  old  style 
triangular  construction,  with  pole-top  pin,  has  been  adopted,  to 
give  greater  clearances  between  conductors. 

Owing  to  the  greater  strains,  more  careful  guying  is  required  at 
corners,  and  at  sharp  corners  four  or  six  anchors  to  the  pole  are 
occasionally  required.  The  San  Diego  Co.  has  now  installed  in  main 
or  branch  lines,  exceeding  a  mile  in  length,  201  wire  mUesof  i  in., 
('V  in.  or  i  in.  standard  steel ;  75  wire  miles  are  xmder  construction  | 
and  there  are  52  wire  miles  of  i-in.  steel  in  constant-current  series 
circuits. 

Most  of  the  constant-pressure  circuits  are  at  11,000  volts,  though 
a.  few  are  at  2.300  volts. 

A  recent  issue  (Vol.  LXXI,  No.  2)  of  the  Electrical  World  con- 
tains a  summary  of  the  specification  used  in  a  recent  11-mile 
extension.  The  conductor  was  of  Mn.  extra-galvanised  seven-strand 
standard  steel.  The  normal  70U-ft.  span  to  vary  according  to  the 
country  ;  maximum  single- pole  spans  to  be  1,000  ft.  ;  spans  ex- 
ceeding 1,000  ft.  to  terminate  on  double-pole  structures  ;  high- 
strength  steel  to  be  used  for  spans  exceeding  1,500  ft.  ;  200-ft. 
spans,  where  possible,  in  crossing  railways,  highways  and  telephone 
lines.  Clearances  :— Railway,  28  ft.  ;  high-roads,  24  ft. ;  other 
supply  or  commimication  lines,  G  ft.  Standard  pole  length  — 
Tangents,  40  ft. ;  corners,  45  ft.  Poles  set  in  concrete  in  heavy 
marshes :— Trussed  poles  set  in  concrete  or  push-brace  where 
anchors  cannot  be  placed.  Triangular  wire  arrangement  with  six- 
mile  barrel  transpositions,  unless  by  special  agreement. 


By  a.  p.  TEOTTER. 


L\  r.)01)  the  Nomenclature  Committee  was  appointed  by  the 
British  National  Committee  of  the  International  Electro- 
technical  Commission,  to  consider  and  to  draft  definitions 
of  the  electroteehnical  terms  in  use  in  the  English  Language. 
The  Committee  consisted  of  Dr.  8.  P.  Thompson,  W. 
Duddell,  Dr.  A.  Russell,  R.  Hammond,  H.  W.  Miller, 
F.  H.  Nalder,  C.  H.  Wordingham,  R.  W.  Hammond,  A. 
Siemens,  C.  le  Maistre  (secretary),  and  myself  (chairman). 
The  bulk  of  the  work  was  done  by  the  first  four,  or  five 
members  named. 

The  object  of  the  Committee  was  to  record  the  usage  of 
terms,  to  decide  which  of  two  or  more  terms  of  identical,  or 
nearly  identical,  connotation  had  the  best  claim  for  recog- 
nition, to  draft  definitions  as  concisely  as  possible,  and,^ 
having  regard  to  the  International  character  of  the  work,  to- 
avoid  idioms,  and  to  promote  concord  with  foreign  terms 
and  their  definitions.  New  terms  are  sometimes  invented' 
to  express  new  ideas.  It  was  not  the  business  of  the  Com- 
mittee to  look  for  new- ideas.  They  found  that  there  were 
considerably  more  terms  than  ideas,  and  that  the  use  of 
some  of  the  former  might  be  discouraged. 

A  list  of  terms  from  A  to  E  was  issued  during  1910,  and 
Committees  in  Denmark,  France,  Germany,  Italy,  and 
Mexico  were  soon  at  work.  In  1914,  the  British  Com- 
mittee having  revised  their  first  section,  completed  their  list, 
and  it  is  interesting  to  note  that  they  were  so  impressed  by 
the  lucidity  of  the  drafting  of  some  eight  or  nine  of  the 
Danish  definitions,  that  they  adopted  translations  of  these. 
Alphabetical  arrangement  was  not  philosophical  enough  for 
the  Germans,  and  they  delayed  the  work  considerably,  for 
the  British  Committee  turned  aside  to  examine  their  pro- 
posals, which  included  such  terms  as  Leistuw/ssc/iiltl,  a 
Name-plate.  Something  might,  be  said  about  settling  the 
legend  to  be  put  on  the  name-plate,  but  that  was  work  for 
another  Committee.  The  next  word  on  their  list  was 
Liefenmgshediiigunijen,  and  when  this  barbarous  noise  is 
translated,  it  falls  to  pieces  into  Conditions  of  Delivery 
(tender).  The  Committee  did  not  think  they  were  called 
upon  to  define  what  these  conditions  should  be,  and  what 
the  Germans  proposed  to  do  with  it  was  not  clear. 

In  an  introduction  to  the  British  list  which  was  published 
in  the  Jounial  of  the  Institution  of  Electrical  Engineers, 
Vol.  LII,  No.  233,  and  which  is  reprinted,  and  may  be 
obtained  separately,  they  asked  that  the  list  which  they 
presented  should  not  be  taken  as  final,^as  they  were  aware 
that  there  was  considerable  difference  of  opinion  on  the 
exact  meaning  and  interpretation  of  some  of  the  words,  and 
they  hoped  that  suggestions  would  be  sent  through  the 
Secretary  of  the  Institution  of  Electrical  Engineers  which 
might  eliminate  errors  and  set  up  standard  definitions  to  be 
finally  accepted  in  this  country. 

Some  of  the  terms  considered  are  used  only  in  electrical 
science,  others  only  in  engineering,  and  not  a  few  were 
found  which  the  Committee  decided  to  discourage,  e.g.. 
Alternation,  for  Half  a  Period  ;  Magnetic  Resistance,  for 
Magnetic  Reluctance  ;  Effective  Ampere  and  Volt,  for 
Virtual  Ampere  and  Volt.  Some  terms,  such  as  Nominal 
Horse  Power,  Voltaic  Cell,  and  Tension  (when  used  alone) 
were  declared  to  be  obsolete.  The  Committee  anticipated 
that  material  divergence  between  British  and  American 
usage  existed,  but  very  few  cases  were  found,  and  most  of 
these  were  unimportant,  e.i/.,  the  Carcase  of  a  dynamo, 
alternator,  or  motor  is  called  the  Body  in  U.S. ;  a  Choking 
Coil  is  a  Reactance  Coil  or  Kicking  Coil ;  a  Period  is  a 
Cycle  ;  Earth  is  Ground  ;  a  Feeder  Box  is  a  Junction  Box. 
One  term  alone  demanded  careful  attention,  namely. 
Continuous  Current,  which  is  commonly  called  Direct- 
Current  in  U.S. 

Neither  Faraday  nor  Maxwell  used  the  expressions 
Continuous  Current  and  Alternating  Current.  Many  of  the 
terms  of  physics  are  derived  from  the  French.  In  the 
seventies  of  the  last  century  the  best  text- books  of  general 
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physics  were  Deschanel  and  Ganot,  tran8lated,.and  Jamin's 
Cours  de  Physique.  Courarit  continu  was,  and  always  is, 
used  in  French,  rorrente  continua  in  Italian.  Curiously 
enough,  corriciili'  coniimui  appears  in  the  Mexican  definition 
of  the  overload  of  a  generator,  and  is  immediately  followed 
by  corrienfe  direiiu  in  the  overload  of  a  motor.  The  Danish 
Jii'peiiiifroms  does  not  help  us  much. 

The  expression  Continuous  Current  was  invariably  used 
both  by  scientific  men  and  by  engineers  in  this  country  until 
the  term  Direct  Current  was  introduced  from  the  United 
States.  In  the  great  controversy  between  advocates  of 
continuous  current  and  of  alternating  current  2.3  years  ago, 
before  the  advent  of  the  three-phase  motor.  Direct  Current 
was  never  mentioned.  An  hour  or  two  spent  among  the 
back  numbers  of  technical  journals  might  reveal  the  date 
when  it  first  appeared.  (I  once  found  the  date,  almost  the 
page  where  the  decimal  comma  was  introduced  into  French 
literature,  instead  of  the  older  decimal  point  which  we 
use.)  In  ISO,".  Ward  Leonard  wrote  of  continuous 
current,  and  Mr.  Hobart  has  used  it  habitually,  and  his 
book  on  Continuous-Current  Dynamo  Design  is  well  known. 

There  can  be  no  doubt  that  the  reason  for  the  growing 
use  of  Direct  Current  in  this  country  is  the  concomitant 
use  of  the  contraction  D.C.  Many  men  refuse  to  employ 
the  contractions  E.M.F.  or  P.D.,  of  wliich  Prof.  Ayrton  was 
fond,  but  they  have  the  words  Pressure,  Voltage,  or  "  the 
volts "  readily  to  hand.  Perhaps  life  is  not  long  enough 
for  Continuous  Current  and  Alternating  Current.  There  is 
a  class  of  engineer  who  talks  of  C.B.,  meaning  Circuit 
Breaker,  and  E.H.T.  for  Extra-High-Tension,  and  of  S.P. 
and  DJ*.  switches.  Even  mathematicians  write  R.M.S.  for 
root  mean  square,  and  K.V.A.  for  kilo-volt-ampere.  The 
contriiction  C.C.  is  very  seldom  used  for  Continuous  Current. 
There  would  be  no  confusion  with  c.c.  meaning  cubic 
centimetres.  There  is  no  reason  that  D.C.  should  not 
be  employed,  seeing  that  we  use  P.i\I.  meaning  aftei'noou 
knd  lb.  and  oz.  for  pounds  and  ounces. 

This  matter  was  carefully  discussed  in  Committee,  as  I 
well  remember,  when  Dr.  S.  P.  Thompson  and  Mr.  Duddell 
were  present,  and  we  agreed  that  the  standard  British 
usage  was  Continuous  Current.  "We  defined  it  as  an 
electric  current  in  one  direction,  and  sensibly  steady  or 
free  from  pulsation.  We  suggested  the  abbreviation  C.C, 
and,  in  so  doing,  we  no  doubt  exceeded  our  general  principle 
of  recording  the  usage  of  the  day.  We  added  "  the  term 
Direct  Current  is  not  recommended.  (The  term  Direct 
Current  is  much  used  in  U.S.)" 

Before  arriving  at  this  decision  we  corresponded  about 
this  and  other  terms  with  rej resantative  men  in  the  United 
States.  I,  at  all  e\ents,  was  rather  surprised  to  learn  that 
they  were  by  no  means  unanimous  about  Direct  Cui-rent, 
and  that  some  of  them  would  be  glad  if  Continuous  Current 
were  adopted.  I  am  writing  of  the  year  I'.tO'J,  and  I  admit 
that  Direct  Current  has  become  much  more  common  here 
during  the  last  nine  years. 

.^  The  Committee  took  into  consideration,  for  what  it  was 
worth,  the  official  use  of  Continuous  Current  in  Board  of 
Trade  Regulations.  It  is  safe  to  say  that  when  these  were 
first  drafted  the  expression  Direct  Current  was  almost  un- 
known over  here.  But  Major  Cardew  had  definite  views 
about  it,  and  I  have  no  doubt  that  he  consulted  Sir 
Courtenay  Boyle,  an  excellent  scholar,  who  delighted  in 
philology  and  accurate  use  of  language,  who  took  so  keen 
an  interest  in  electrical  engineering,  and  was  always  ready 
to  help.  Major  Cardew  had  to  classify  systems,"  and  to 
recommend  them  for  the  approval  of  the  Board  of  Trade. 
Until  IIJOG  a  separate  description  was  drafted  and  aj)])ioved 
for  each  undertaking.  An  electrical  supply  tlu-dugli  a 
simijle  circuit  from  the  dynamo  to  the  lamp  apixaJed  to 
him  as  a  direct  supply,  while  in  the  case  of  alternating 
current  the  house  transformer  (for  in  those  days  each  house 
was  so  provided)  intci-rupted  the  circuit,  and  the  laujp  con- 
necU'd  to  the  secondary  w.is  said  to  receive  hu  indirect 
sujiply.  These  terms,  direct  and  indirect,  were  always  used 
for  orticial  pm-poses  of  description  of  systems,  <:^.,  "  A  con- 
tinuous current  direct  supply  at  low  pressure,"  and  it  is  not 
surprising  that  he  adhered  to  the  common  use  of  the  term 
Continuous  Current,  notwithstanding  the  fact-  that  the 
Brush  and  the  Thomson-Houston  machines  of  those  days 
gave  currents  by  no  nieans  "  steady  or  free  from  pulsation.*' 


I  do  not  write  this  to  justify  and  uphold  the  deci:uon  of 
the  Committee,  but  merely  to  state  some  of  the  grounds  on 
which  it  was  based.  The  merits  of  the  terms  th;nis9lves 
are  of  minor  importance,  and  I  will  not  discuss  them. 
Personally,  I  have  no  strong  views  on  this  subject.  As  one 
of  the  old  school,  I  generally  speak  of  continuous  current, 
and  I  do  not  naturally  talk  in  capital  letters,  biit  if  some 
one  speaks  to  me  of  D.C.  and  A.C.  I  would,  to  be  jioiite,  or 
to  humour  him,  do  the  same.  I  have  said  that  the  Com- 
mittee invited  criticism,  stating  that  their  list  of  March, 
l'.tl4,  "  must  not  be  taken  as  final."  Although  I  liad  some 
interesting  correspondence  about  the  A  to  E  list  in  rjl2-13, 
I  am  not  aware  that  any  suggestions  have  been  made  until 
a  few  weeks  ago,  when  the  use  of  Continuous  Current 
was  challenged.  I  understand  that  the  B.E.A.M.A. 
have  circularised  their  members,  and  have  a  big 
majority  in  favour  of  Direct  Current.  I  am  not  surprised 
at  that.  This  is  still  a  free  coimtry,  and  anybody  may  use 
what  terms  he  likes.  Agreement  only  becomes  desirable 
when  Reports  or  Rules  are  drawn  up  by  a  body  like  the 
Engineering  Standards  Comniittee.  The  term  Continuous 
Current  was  used  in  the  Standardisation  Rules  which  were 
agreed  to  by  the  B.E.A.M.A.  two  years  ago,  and  the  proposal 
for  a  change  to  Direct  Current  was  only  once  alluded  to  in 
the  course  of  the  Anglo-American  Conference  held  at  the 
end  of  last  year  ;  so  that  I  am  surprised  to  learu  that  there 
is  something  in  the  nature  of  a  demand  for  an  immediate 
change,  and  "  a  decision  to  be  re;iched  fairly  soon."  Possibly 
the  time  has  come  for  the  change,  but  there  is  no  reasin  for 
rushing  it  through.  The  chief  reason  for  retaining  the  old 
term  Continuous  Current  is  agreement  with  the  French, 
Italian,  and  Spanish  usage. 

Another  matter  is  lieing  raised — a  very  old  one,  which 
never  hivs  been  settled,  and  which  I  do  not  think  needs 
settling.  Electrical  science  has  a  collection  or  i-boicc  of 
terms  connoting  that  which  we  measure  with  a  vDltmeter, 
namely,  Difference  of  Potential,  D.P. ;  Electromotive  Force, 
E.M.F. ;  Pressure,  Volts,  and,  when  qualified  by  High  or 
Low,  the  obsolete  term  Tension.  I  do  not  remember 
seeing  a  clear  distinction  made  between  difference  of 
potential  and  electromotive  force  in  any  of  the  older  text- 
books. I  venture  to  think  that  even  a  few  inodeni 
students  would  be  puzzled  to  explain  in  terms  of  difference 
of  potential  what  happens  when  a  series  of,  say,  ten  cells, 
each  giving  one  volt  and  having  an  internal  resistance  of 
one  ohm,  is  short-circuited. 

When  the  original  Board  of  Trade  Regulations  were 
drawn  up  the  expression  Voltage  had  hardly  appeared,  and, 
if  used,  was  probably  regarded  as  slang.  Major  Cardew 
knew  the  difference  between  difference  of  potential  and  elec- 
tromotive force.  He  needed  a  term  for  the  latter,  and,  like 
many  scientific  men  (ilaxwell  excepted*),  the  expression 
electromotive  force  did  not  appeal  to  him.  Even  if  in  the 
modern  sense  it  can  be  called  electromotive,  and  if  from 
Maxwell's  point  of  view  it  can  properly  be  called  force,  the 
term  is  a  mouthful,  and  savours  of  pedantry  :  so  the  word 
Pressure  was  otlicially  adopted.  Of  course,  there  were  and 
are  obvious  objections  to  it,  but  few  of  us  seriously  worry 
about. them.  The  use  of  the  term  Voltage  has  of  late 
largely  extended,  but  more  among  engineers  than  among 
siientific  writers.  Originally  it  was  used  in  a  descriptive 
sense,  as  in  speaking  of  the  voltage  of  a  certain  lamp,  as  we 
speak  of  the  acreage  of  a  field,  the  mileage  of  a  railway, 
or  the  tonnage  of  a  ship.  "  The  Volts  "  is  an  expression 
often  used,  and  Pressure,  Voltage,  and  "  the  Volts  "  are  not 
quite  synonymous.  The  official  use  of  the  expression 
Pressure  need  not  count  for  much.  Any  old  moth-eaten 
term  is  good  enough  for  our  present  electrical  legislation. 
Who  dreams  of  talking  about  "the  electrical  quantity  con- 
tained in  a  supply,"  or  would  tolerate  the  fatuous  legal 
definition  of  an  Electric  Line  or  of  u  Sireet  in  the  A<-t  of 
1882  ? 

I  tried  (d  induce  Dr.  Silvanus  Thompson  to  writeafjaper 
on  the  work  of  the  Xomenciatiu'c  Committee,  to  explain  its 
aims  and  method.*,  to  describe  its  difficulties,  to  give  reasons 
for  its  choices  and  definitions,  while  these  were  fresh  inhis 
mind,  and  to  invite  criticisms  and  help.  Some  of  tlie 
thousands  of  electrical  engineers  who  have  never  heanl  that 

*  '■  Klectricity  and  MasfDetism,"  Vol.  II,  papfe  li'fi, 
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.sucli  a  Committee  existed,  and  who  luivc-  never  seen  a  copy 
of  theii'  work,  might  have  been  intei'ested. 

As  soon  as  I  was  appointed  to  serve  on  the  Committee  1 
]>ut  together  a  list  of  about  l.'iO  terms  and  definitions,  as 
something  to  start  upon.  On  turning  over  tliis  list  1  find  a 
few  which  were  left  o\er. 

Assistai/f. — The  man  who  does  the  work  and  takes  the 
blame,  if  any. 

Boaid  of  Trade. — Usual  abbreviation  for  the  Right 
Honourable  the  Lords  of  the  Committee  of  His  Majesty's 
Privy  CouneiJ  appointed  for  the  Consideration  of  JMatters 
relating  to  Trade  and  Foreign  Plantations. 

Boss. — The  man  who  takes  the  credit  and  the  jtrofit,  if 
any. 

V  'ommUtec. — An  apparatus  for  concentrating  duties  on  the 
shoulders  of  one  or  two  men,  who  work  between  the 
meetings,  and  distributing  the  credit  for  it  among  those  who 
talk  most  at  the  meetings. 


THE     WORK     OF     THE      ELECTRIC     VEHICLE 
COMMITTEE. 


Al.lHOLGH  it  is  soiiio  little  time  sinee  ;i  report  was  issued 
dealing  with  the  work  of  the  Committee,  it  must  not  be 
interred  therefrom  that  the  latter  has  eeased  its  aetivitie-s.  The 
Committee's  efforts  have  been'  mainly  directed  to  negotia- 
tions with  GoverDment  D<-partments  with  a  view  to  lacih- 
tating  the  extended  use  of  eouniiereial  electric  vehicles  by  an 
increase  in  home  construction,  and  a  modification  of  import 
restrictions.  It  may  be  mentioned  that  the  maintenance  of 
all  electric  vehicles  in  service  for  utility  and  national  woik 
is  strongly  .supported  by  H.M.  Petroleum  Executive  on 
grounds  of  petrol  economy. 

The  Committee  has  been  in  close  consultation  with  the 
Ministry  of  Munitions  as  to  fuel  economy  and  upon  the  ques- 
tion of  the  allocation  of  lead  for  lead-plate  batteries.  The 
Committee  has  obtained  a  promise  from  the  Munitions  Ovei- 
seas  Transport  Department  to  allot  shipping  .space  up  to  a 
total  of  six  tons  \>er  week  for  the  )n\portatiou  from  the 
United  States  of  lead  battery  plates  for  electric  vehicles. 
It  has  been  decided  to  let  the  battery  and  vehicle  makers 
apply,  with  the  support  of  the  Committee,  within  the  ap- 
proved weekly  limit  of  weight,  to  the  respective  Government 
Departments  concerned  in  import  and  .shipping  questions  in 
i'es.pect  of  any  batteries  that  may  be  required. 

In  July  the  Connnittee  was  reque.sted  by  the  Mechanical 
Transport  Department  of  the  Ministry  of  Munitions  to  co- 
operate in  a  scheme,  proposed  by  the  Director  of  Mechanical 
Transport,  for  getting  more  electric  vehicles  put  into  service 
with  a  view  to  saving  ix-trol.  and  a  concomitant  to  this 
scheme  was  a  proposal  to  provide  facilities  for  the  building 
of  electric  vehicles  in  quantities  by  certain  British  firms,  and 
the  importation  of  vehicles  from  the  U.S.A.  Owing,  it_  is 
understood,  to  the  increa.siug  stringency  of  the  steel  position 
for  war  purposes,  the  contemplated  scheme  did  not  admit  of 
adoption. 

In  some  quarters  fhere  have  been  signs  of  opiwsition  on 
tiie  part  of  the  motor  traders  to  electric  supply  authorities 
taking  up  the  care  and  charging  of  electric  vehicles,  but  this 
has  proved  to  be  due  to  a  nnsunderstandiug  of  the  position, 
which,  now  that  the  motor  manufacturers  and  motor  traders 
are  represented  on  the  Committee,  it  is  hoped  to  remove, 
with  resulting  harmonious  co-opei-ation  between  all  interests. 
To  this  end  a  ioint  meeting  is  being  .arranged  of  the  Council 
of  the  Motor  Trade  Association  and  the  Electiie  Veliiclc  Com- 
mittee. 

The  Committee's  aim  has  been  t-o  make  its  eoMstitution  as 
completely  representative  as  pos.sible  of  all  interests  con- 
cerned, and.  in  accordance  therewith,  the  following  inembeis 
have  been  added  :  — 

Mr.  Goodwin  (managing  director  of'  C.  A.  Vandervell  and 
Co..  Ltd.),  as  representative  of  the  Moto'-  Trade  .\ssociatinii. 

Mr.  H.  Wyatt.  as  representing  the  British  Motoi-  k  Allied 
Manufacturers'  Association. 

Mr.  J.  P.  Kemp,  as  representative  of  Agents  for  Electric 
Vehicles. 

Mr.  P.  Still,  who  has  been  a  memlier  .,l'  (li,-  fmiueitteo 
from  its  early  days,  as  repre«>ntative  of  the  Chelsea  Elee- 
tincitv  Supply  Co.,  now  becomes,  hv  the  consent  of  nine  out 
of  13  companies,  the  ''ep—^spntative  of  London  Electricity 
Supply  Comjianies  on   the   Committee. 


New   Aluminium  Works. — Tn  Xorwav  a  new  aluminium 

cnmpanv  ha,s  been  formed  under  the  st.yle  of  Nordislc-Aluiiiiniuni- 
Industri,  with  a  capital  of  l.OOO.OOn  kroner:  the  worbs.  whi'ch  in 
every  respect  are  to  be  fullv  up-to-date,  are  to  he  lonated  at  Hinna, 
and  several  hundred  workmen  will  be  employed. — Kiiiji"''''''";/. 


THE     FARADAY     SOCIETY. 


Ge.neral   Discussion   o.n    "Electric   Fdrnaces." 
The  latest  general  dibcussiou  held  by  the  F.iradav  Societi:  waa 
(in   "  Electric  Furnaces,  '  and  it  took  pliice  at  the  Municipal! 
Xechmeal  School,  Manchester,  on  I'euruary  14th.     Prof.  C.  \^ 
Edwards,  of  the   tniversity,  presided  -over  a  large  gatheringji 

The  papers  and  discussion  covered  a  very  wide  range  o^ 
subjects,  from  tyiies  ol  luruaces  tor  attaining  high  tempera-^ 
lures  111  the  lanoi'atory  to  the  broad  principles  of  furnac«i 
de.sign  dealt  with  Oy  Mr.  J.  BiBBY,  andincludmg,  by  the  wayj 
such  matters  as  electrodes,  transformers,  wave  forms  ofi 
impressed  voltage,  and  refractory  linings.  Siiecial  interest,, 
however,  attached  to  the  more  purely  electrical  problems' 
that  arise  in  coimi>c:tion  with  the  design  and  \iae  of  thesa 
hnnaces.  and  it  will  Im-  appropriate  if  \\e  conhne  this  reporii 
principally  to  this  aspect  of  the  subject.     .  .5 

By  way  of  introduction  it  may  be  said  that  in  spite  of) 
the  ab.seiicc  of  water-power,  the  number  of  electric  furnace3.i 
u.sed  111  England  since  the  war  for  manufacturing  steel  hatf 
increased  some  forty-told.  Mr.  Donald  F.  Campbell  emphaT' 
si.sed  the  importance  of  this  progress,  which  indicates  thal^ 
large  deposits  of  lower  grade,  more  especially  phosphoric,! 
ores,  until  now  neglected  by  the  smelter,  will  lie  able  to  b^ 
utilised  for  steel  maknig,  and  there  is  no  reason  why  Great] 
Biitain  .should  not  become,  if  it  is  not  so  already,  entirely- 
self-supiKirting  as  regards  the  si>ecial  steels  and  ferro-alloyS 
now  .so  essential  to  the  engineer.  ^  .' 

It  is  improbable  that  the  general  types  of  furnaces  now  ia" 
use  will  materially  change.  Those  chiefly  in  u.se  in  this^ 
country  are  the  Heroult.  Greaves-Etchells,  and  the  Electro-j 
Metals  patterns.  The  Heroult  has  three  upper  electrodes 
connected  to  a  star  or  delta  group  of  transformers  with  th^ 
molten  bath  as  ai\  unconnefted  star  point.  In  the  Greaves-1 
EtcheUs  the  hearth,  made  specially  thick  for  the  purpo.se,  is] 
connected  as  one  leg  of  a  star  connection.  The  Electroij 
Metals  furnace  conntx'ts  each  group  of  upix^r  electrodes  to  onei 
of  two  phases,  and  connects  the  hearth  and  molten  bath  as  at 
iiinimini  neutral.  These  types  are  all  are-resistance  furnacesj! 
The  single-pha.se  Synder  furnace,  for  which  is  claimed  an;j 
exceptionally  low  electrode  consumption,  is  also  in  use.  A 
plea  was  ^iut  in  by  Mr.  H.  Etchells,  who  generally  sur-> 
veyed  the  subject,  for  the  greater  development  of  the  purei' 
icsistance  tyi>e.  which  was  ideal  from  the  electric  load  stand-^ 
)>oint.  on  account  of  its  high  load  power  factor  and  slight 
fluctuation.  The  Baile>-  funiace.  in  which  the  re.sisteiji 
material  eon.sists  of  broken  electrode  carbon,  granulated  coke,; 
and  suchlike  materials  disixi.sed  in  an  open  trough  eneireling 
the  int<'rior  hearth,  was  a  furnace  of  this  type  coming  intcj 
considerable  use  in  the  United  States  for  re-heating  an* 
annealing  purpo.ses.  .As  far  as  this  country  is  concerned.  i«; 
did  not  api>ear  fiom  the  di.scussion  that  any  great  develop-^ 
ment  in  the  u.se  of  induction  furnaces  was  to  be  expected.' 
.\piut  from  their  low  power  factor— which  calls  for  ver^F, 
cheap  hydro-electric  power— their  jirincipal  use  is  for  meltingj 
♦■xceptionally  pule  .scra)>.  .such  as  is  not  here  generally  avails 
able.  On  the  other  hand,  their  value  for  melting  the  non-^ 
feirous  metals  does  not  seem  to  have  been  sufficiently  con- 
sidered. 

It  is  interesting  to  note  that  the  capacity  of  the  largest 
units  of  steel-melting  furnaces  now  made— only  some  30  tons. 
oven  in  exceptional  case;^ — is  not  considered  likely  to  be 
exceeded  in  the  future,  as  the  limiting  efficiency  seem^ 
ahnost  to  have  been  attained,  unless  some  very  radical  altera 
tion  in  design  is  made.  The  question  of  electrodes,  always  ;- 
troublesome  one,  begins  to  present  serious  difficulties  witi 
the  big'  furnaces  carrying,  .say,  '20,(X)0  amperes,  for  half  thi- 
'iirrent  is  as  much  as  anv  electrode  will  at  present  caiiy. 
The  problem  is  solved  by  having  multiple  electrodes,  but  the 
application  of  the  u.sual  three-pha.se  current  to.  say,  a  fur- 
nace with  four  electrodes  pre.sents  obvious  electrical  diffi- 
culties. Mr.  Bibby  has  very  ingeniously  got  over  these  diffi- 
culties. 

Whatever  system  is  adopted,  it  must  be  such  that  whei> 
ecpial  currents  are  flowing  through  each  of  the  arcs,  thei 
equal  currents  must  be  taken  from  each  of  the  three  high- 
tension  mains,  and  each  of  the.se  three  primary  currents 
must  be  practically  in  pha.se  with  its  voltage  in  order  to 
.secure  a  high  jxiw  er  factoi .  Pui-ther,  to  ensure  cu'culation 
of  the  molten  metal,  it  is  desirable  that  a  certflin  amount  ol 
current  should  flow  vertically  through  the  hearth  to  a  fiftf 
fixed  electrode  beneath  it.  Some  svstem  is  therefore  requirec 
which  will  impress  an  equal  voltage  between  each  uppei 
electrode  and  the  hearth  electrode,  so  that  when  equalh 
adju.sted  poual  currents,  and  therefore  four  equal  heatinf 
/ones,  win  ho  obtained. 

The  condition  is  met  if  we  can  obtain  01^  the  furnace  sidl 
of  the  transformers  four  equal  phases,  one  for  each  electrode 
and  a  common  return  to  a  neut'-al  electrode  beneath  th< 
hearth.  In  short,  ne  'eqnire  a  i-phase.  5-wire  system.  Thii 
can  be  obtained  bv  simplv  having  two  sets  of  two  phase! 
working  in  parallel,  but  this  svstem  has  serious  electrica 
objections,  and  the  problem  has  been  solved  in  another  vrai 
bv  the  Electro-Metals  4-phase  arrangen-ient.  which  consi.sti 
of  three  single-phase  transformers.  Two  of  the.se  trans 
forpiers  have  their  terminals  connected  separatelv  to  the  fon 
I'pprr  ele"*^rodes.  A  tTpning  is  t-ikei  from  the  piiddle  of  th 
third  or  Teaser  transformer  to  the  hearth  electrode,  and  th 
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ninals  of  the  Teaser  transformer  are  connected  to  inter- 
iiate  tappings  on  the  mam  transformers.  A  closed  system 
hus  obtamed  when  arcs  are  struck  between  the  four  upper 
;trodes  and  the  bath  of  metal.  This  system  gives  an  equal 
age  m  each  of  the  aics,  and  therefore  equal  heating  zones, 
,  also  when  the  electrodes  ai'e  regulated  for  equal  currents, 
a  equal  currents  arc  taken  from  the  three  primary  mains. 
(  average  power  factor  of  the  system  on  a  non-inductive 
I  is  unity.  Further  advantages  of  the  system  are  that 
3h  the  furnace  is  under  iX)or  regulation  the  primary  cur- 
ts  remain  tolerably  balanced  with  a  high  iX)wer  factor. 
he  imixirtant  matter  of  methods  of  controlling  electiic  fur- 
es  was  dealt  with  by  Messrs.  A.  P.  M.  Fleming  and  F.  E. 
L,  who  classified  in  a  systematic  manner  the  various 
ihods  in  use.  In  practically  all  furnaces  a  certain  amount 
auxiliary  control  is  obtained  by  raising  or  lowering  the 
■trodes,  either  by  hand  or  automatically.  But  the  wider 
ge  of  control  that  is  usually  necessary  can-  only  be  ob- 
led  by  varying  the  appUed  voltage  on  the  furnace  ter- 
als.  The  following  five  methods  of  doing  so  were  described 

illustrated  :  — 

Alteration  of  tlie  ratio  of  the  main  transformer  by  cut- 
;  out  a  {xtrtion  of  the  primary  winding. 

Alteration  of  the  ratio  of  the  main  transformer  by  an 
iliary  winding  which  can  be  connected  up  in  series  "with 
n  opixisition  to  the  main  winding. 

Use  of  a  primary  booster  transfoiTner  to  vary  the  seeond- 
voltage  by  altering  the  pressure  supplied  to  the  primary. 

Use  iif  a  secondary  booster  transformer,  the  secondary 
sfhich  is  in  series  with  the  main  secondary,  the  booster 
nary  lieing  in  parallel  with  the  main   primary. 

Control  by  means  of  a  motor-generator;  a  method  rarely 

jveral  speakers,  following  Mr.  Bibby.  di,scu.^>ed  in  an 
resting  manner  the  genei-al  v>rinciples  underlving  electric 
lace  design  and  operation.  Mr.  R.  G.  M.  Mercer,  coming 
tudy  the  subjeet  with  no  preconceived  ideas,  gave  it  as 
impression  that  electric  furnaces  were  operated  too  much 
'  the>-  were  Siemens  open-hearth  furnaces.  In  particular, 
iriticised  the  wide  doors,  u.sually  oix'n  at  the  bottom,  and 
large  electrode  spaces  at  the  top,  both  of  which  tended 
educe  efficiency  and  increase  electrode  consumption.  As 
he  latter  ix)int.  cei'tain  economisers  were  now  in  u.=e 
;h  effected  a  20  to  30  per  cent,  saving  of  electrodes.  Prof. 
3.  Fe.*rnsides  considered  that  on  the  mechanical  .side  we 
only  an-ived  at  the  .\  B  C  of  furnace  de.-^ign.  His  stric- 
s  referred  more  pai-ticularly  to  the  mechanical  strain  on 
ictory  linings  and  electi'odes  in  the  usual  pattern  of  tilt- 
fumace. 

general  impression  one  gathered  from  the  discussion  was 
limitation  placed  on  the  possibilities  of  electric  furnace 
lopraent  by  the  want  of  a  really  first-class  refractorv 
'.  particularly  for  the  roof  of  the  furnace.  The  genius 
le  electric  furnace  lay  in  it';  power  of  concentrating  ,nn 
mous  amount  of  heat  in  one  confined  area — preii.i<jlv 
■e.  the  metallurpi.'.t  wanted  it,  and  it  was  the  ref:a.tory 
limited  electric  heating  being  used  to  the  grpatest  a(5van- 
Silica  bricks  as  u.sed  at  present  for  roof-vaults  were 
up  to  a  point,  but  they  were  limited  not  onlv  by  tem- 
ture.  but  bv  corro.sive  action  in  the  case  of  basi<-  ores, 
fractones— perhaps  magnesite  or  zircon ia— fused  elec- 
Uy  at  temperatures  much  above  that  thcv  would  havo 
and  in  r-osition  probably  offered  the  best'wav  of  meet- 
these  difficulties,  but  at  present  the  que.stion  of  cost 
!d  the  way  of  progress.  The  need  for  extended  investiga- 
m  this  direction  is  paramount. 


LEGAL. 

Marconi  Imperi.al  Wireless  Ch.iin  LmnATiox. 
le  King's  Bench  Division  on  Thursdav.  March  14th  the 
ment  between  the  Postma.ster-General  and  Marconi's 
less  Telegraph  Co..  Utd..  for  the  construction  of  a  chain 
reless  stations  came  before  Mr.  Ju.stiee  McCirdie  in  the 
of  a  petition  by  the  conipanv  for  a  declaration  that  the 
naster-General  was  not  entitled  to  i-epudiate  the  agree 
,  and  for  damages, 
insel   for  the  compnnv  were   Sir  Edv^ard  Tavson    KP 

Mr  Leslie  Scott,  K.C..  M.P.,  Mr.  Geo.  Wallace  K'C" 
Ar.  Stuart  Beavan.  and  for  the  Postnia'ter-Genoi-al  conn- 
•ere  the  Attorney-General  fSir  F.  E.  Smith.  K.C)  the 
tnr-Genernl    (Sir    Gordon    H.-wartl.   Air.     \    'C     Walter 

Mr.  G.  Branson,  and  Vr.   Harold  Smith 

En-WARD  Carson,  for  the  Marconi  Co  said  that  thev 
lied  a  netition  mnking  a  claim  for  a  declaratJon  that 
Po.stTnastpr-Gener,M  was  not  ertitled  to  rrnuHiate  an 
ment  of  .Tulv  SOth.  1913.  pnd  that  th-  said  -rrroemnnt 
nrongfiillv  rpnudiVted  hv  him.  -nd  then  a  declaration 
the  sunplLint";  should  ho  entitled  to  damages  and 
Kh     otner     r^hef     as     miuht    be    ne-essarv  T'nde- 

acreement  the  siinnliants  confrnc+od  to  p-^vide  and 
■n-t  SIX  lonT-d, stance  station,  in  P'nalnnd  irg,-pt  the 
*fnran  Protectorate  t'le  Union  of  South  yvfrica  Tndia 
iingapore.  .\s  refarded  th^  fir.st  *hrpe  of  thes»  =t->tien=; 
Hand,  Egypt,   and   East  Africa— the  contract  waa   t,-.  ho 


an  absolut*'  contract,  but  as  regarded  the  second  three  stations 
-—the  Luiou  of  South  Africa,  India,  and  Smgapore — there  was 
in  the  contract  a  right  to  the  Postma.ster-General,  by  giving 
notice  at  any  time  up  to  the  completion,  to  cancel  that  opera- 
tion oi  the  contract,  and  to  pay  out-of-pocket  expenses  with- 
out other  coiiii)ensation.  Ihe  agreement  was  duly  continued 
by  a  resolution  of  the  House  of  Commons  passed  on  .\ugust 
nth.  1913,  and  as  regarded  the  installations  in  the  Union  of 
South  Africa,  Egypt,  and  India  by  the  Governments  of  those 
places,  and  by  the  Secretary  of  State  for  India  in  Council. 
iNo  notice  was  at  any  time  given  by  the  Postmaster-Generai 
of  his  cancellation  of  such  part  of  the  agreement  as  related 
to  the  establi.shment  and  installation  of  the  .stations  in  the 
Union  of  South  Africa,  India,  or  Singapore.  On  the  contrary 
the  company  .said  that  in  the  case  of  the  Indian  station,  the 
Postmaster-General  decided,  on  or  about  Mav,  1914,  that  such 
station  should  be  proceeded  with  in  the  first  instance  and" 
so  informed  the  .suppliants,  who  agreed  to  proceed  with  the 
same.  The  company  had  at  all  times  been  readv  and  willing 
t*  proceed  to  carry  out  the  installations  between  August 
1913.  and  December,  1914.  On  December  31st.  1914,  a  letter 
from  the  Secretary  to  the  Post  Office  repudiated  the  agree- 
ment, and  rehised  to  allow  the  company  to  proceed  further 
Avith  the  installations.  On  August  iUt  the  Postmaster-General 
Piiid  a  sum  of  J;6-2,00(l  on  account  of  expenditure  incurred 
riie  company  said  that  they  had  been  greatly  damaged  bv 
being  deprived  of  all  the  royalties  which  they  would  have 
earned  under  the  agreement,  and  that  thev"  had"  lost  the 
whole  of  the  moneys  expended.  If  the  Post  Office  had 
repudiated  the  contract  the  company  would  be  entitled 
to  damages,  for  they  had  never  refu-sed.  in  fact  thev  were 
always  pressing,  to  go  on  with  the  contract,  and  to  get  the 
necessary  information  and  direction  to  go  on.  On  .January 
11th.  191.3,  the  company  wrote  claiming  compen.satiou  for  the 
alleged  abandonment  of  the  agreement  bv  the  Postmaster- 
General,  and  the  latter  thereupon  bv  letter  of  January  21st 
191o.  withdrew  his  letter  of  December  30th,  1914,  and  offered 
to  co-ojwrate  with  the  company  in  carrying  out  the  terms  of 
the    existmg  agreement  with   all  ix>ssible    promptitude 

With  regard  to  this  letter.  Sir  Edward  said  his  contention 
would  be  that,  upon  the  facts  of  this  case,  that  was  an  un- 
reasonable otter  under  the  circumstances,  and  one  which 
"iL'y  were  not  bound  to  accept,  and  one,  indeed,  which  it 
would  have  been  imixissible  to  accept.  He  maintained  that 
his  clients  acted  with  reason  in  refusing  to  have  anything 
further  to  do  with  the  contract  after  the  letter  of  December 
•liOth  Having  related  the  historj'  of  matters  up  to  the  approval 
ot  tlie  contract  by  the  Hou.se  of  Commons,  Sir  Edward  said 
t  lat  it  ever  there  was  a  contract  over  which  care  was  taken 
that  the  Post  Ottice  .should  not  incur  the  displeasure  of  the 
House  of  Commons  or  anybody  else,  it  was  this  contract 
and  the  extraordinary  thing  was  that,  after  all  the  precau- 
tions taken  and  all  the  urgency,  none  of  these  stations  had 
"ii  1" '""^  present  time  been  erected.  The  company  had  .since 
1912  been  treated  as  regarded  their  contract  in  a  manner  in 
which,  he  submitted,  no  commercial  firms  would  treat  each 
other.  It  Avas  now  six  years  since  the  first  of  these  contracts 
AV'as  entered  into,  and  the  company  was  now  solemnly  told 
after  all  the  expense  that  it  had  been  put  to,  that  it  had  no 
claim  lor  damages. 

Sir  Edward  then  proceeded  to  read  the  coiTespondence, 
which  was  volunimous.  and,  in  course  of  the  reading,  re- 
marked that  the  company  was  as-tonished  one  morning  to'find 
an  advertisement  in  most  of  the  new.spapers  inviting  applica- 
tions to  tender  for  the  construction  of  the  second  three  high- 
power  wu-eless  stations  of  the  Imperial  chain  from  any  wire- 
le.-;s  company,  .syndicate,  or  contractors  who  A\ere  able,  by 
means  of  practical  demonstration,  to  satisfy  the  Postmaster- 
f  n^neral  of  the  efficiency  of  their  .system. 

That  was  done.  Sir  Edward  proceeded,  without  a  word  to 
the  company,  who  considered  the  action  of  the  Postmaster- 
General  aknost  incredible.  The  chairman  of  the  company 
(Mr.  Isaacs)  wrote  pointing  out  that  a  more  damaging  state- 
ment to  the  company  it  would  be  impossible  to  imagine  hav- 
ing regard  to  what  had  taken  place  in  the  House  of  Com- 
mons and  the  country.  There  was.  said  Sir  Edward  some- 
thing at  the  back  of  the  action  of  the  Government  all  through 
in  relation  to  this.  Mr.  Samuel,  in  replv  to  that  letter, 
assured  Mr.  Isaacs  that  the  announcement  in  the  news- 
papers was  merely  to  satisfy  demands  made  in  the 
House  of  Commons,  that  no  replies  had  been  received,  and 
that  they  were  all  aware  that  no  such  demonstrations  as'wew> 
asked  for  could  be  given,  and  that  a  statement  should  be  in- 
serted in  the  Press  to  remove  the  impre.ssion  created  bv  the 
announcement,  and  he  hoped  to  give  instructions  shortly  to 
proceed  with  the  erection  of  all  six  stations,  subject  to  ratifi- 
cation   bv  South    .Africa. 

On  Friday  Sir  Edward  Carson  continued  the  reading  of 
the  correspondence.  He  said  that  in  -Tune.  1914.  Mr.  Isaacs 
111  Pans,  leanit  to  his  astonishment  that  the  Postmasterl 
General  (Sir  Charles  Hobhonse)  and  Sir  Henrv  Xorman 
M.P..  had  been  to  Berim.  and  tried  to  induce  the  Telefunken 
To.  to  eomnete  in  England  with  the  Marconi  Co.  in  connec- 
tvin  with  the  contract :  Mr.  Tsnnes  subsenuentlv  received  from 
the  directors  of  the  Telefunken  On.  a  sngned  statement  to  thii 
effect,  and  on  November  fith  rommupicated  the  facts  to  Mr 
Murray,  the  then  Secretary  to  the  Post  Office,  who  under- 
-•ok  to  renort  hi,<:  "^^mpla-'nt  to  t>>p  Postmn^te'-Ger-'-nl  In 
Fehruavv.  191.T.  said  S''-  Edward.  Mr.  Tsancc  h.^^'  an  interview 
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ted  that  he  had  gone  to  the  Telet'uukcn  Co.  and  that,  looking  L 
back,  he  thought   that  was  a  mistake   on  his   part,   haying    ■./ 
regard  to  his  relations  with  the  Jlarconi  Co.     On  June  A^th      t 
1916     Mr.   Pease    (then  Postma.ster-General,   and   now    ijord    t 
Gainford)  informed  Mr.  Isaacs  that  Sh-  Chas.  Hobhouse  said 
there  was  no  foundation  for  the  statement  contamed  in   the 
letter  of  the  Telefuuken  Co..  and  that  both  he  and  Su-  Henry 
Norman  were  much  incensed  at  such  libellous  statements  m 
an.y  letter.    In  reply.  Mr.  Isaacs  wrote  on  June  ^Jth,  191b 
expresssing  his  astoniishnient  at  Sir  Chas.  Hobhouse's  denial 
of  the  statement  contained   in   the  letter,   and  pomting  out 
that  since  he  reiwrted  the  matter  to  Mr.  Murray,  on  Novem- 
bei-  6th,   1914,    neither   Sir   Chas.    Hobhouse  nor  Sir  Henry 
Norman,  had  repudiated   the   statement.       On   the  contrary, 
early  in  1916,  Sir  Chas.  Hobhouse  sought  an  interview  with 
him-.  (Mr.Isaacs),  and  on  two  occasions  admitted  that  he  did 
make  the  offer  m  question  to  the  Telefunken  Co..  and  that 
he=  had   since  .  recognised   that  he  should  not  have   done   so. 
•'He  pointed  out  thafe-I  had  my   foot  en   his  neck.     'Dial 
intend  to  crush  him,  which  would  necessitate  his  leaving  tlrc 
Government,   or   would   I    be  disposed  to  help  him?  "     Mr. 
Isaacs  told  him  that  if  a  settlement  of  the  contract  could  be 
jnade  there  would  be  no  reason  for  the  letter  to  be  disclosed. 
and.  Sir  Charles  said  he  would  do  his  best  to  bnng  about  an 
equitable  settlement.     As  a  result,   the  negotiations  with  the 
,\dmiraltv  were  oi^ned.  ■  Sir  Edward  Carson  read  a  tran.sla- 
tion  of   the  Telefunken   letter,    which  stated   that  the  Post- 
master-General   and    Sir   Henry   Norman    had    promised   the 
support  of  the  Government  to  the  Telefunken  Co..   provided 
that  the  latter  made  offers  lower  than  the  Wireless  Co. :  but 
the- Telefunken  could  not  do  this,  and  therefore  Sir  Heniy 
Nohnan    approached    Herr   von    Lepel    with    the    object    of 
encouraging  him  to  form  an  EngUsh  company.    Sir  Edward 
considered  the  letter  of   great  unportance  as  throwing  hght 
on  the  delays  w-hich  took  place. 

Sir  F.  E.  SfflTH  stated  that  Sir  Chas.  Hobhouse  gave  a 
most  specific  and  positive  denial  to  the  statements  of  fact 
contained  in  the  Telefunken  letter. 

After,  further  argument.  Sir  Edw.4ed  submitted  that  the 
company  was  entitled  to  a  declaration  that  the  Postraaster- 
G«neral  was  not  entitled  to  repudiate  the  agreement,  and 
that  there  must  be  an  inquii-y  to  assess  damages.  He  sub- 
mitted that  that  assessment  should  be  on  the  basis  of  six 
stations,  and  should  be  calcidated  without  any  reference  to 
the : letter  of  January  2l8t.  .,    ,    . 

Sir  P.  E.  Smith  (Attorney-General),  mtervemng,  said  that 
he  and  his  learned  friend"  the  Solicitor-General  had  taken 
throughout  the  view  that  it  was  extremely  difficult  for  the 
Goy.ernmeut  to  contend  that  there  had  not  been  a  breach  of 
the  contract,  for  which  the  Ciovernment  was  responsible.  The 
pferson  who  ultimately  determined  the  amount  of  the  com- 
pensation diould  not  have  his  discretion  fettered,  and  there- 
fore the  letter  of  Januai-y  '21st  was  for  this  purpose  to  be 
ti-eated  as  not  having  been  written.  Whatever  was  the  real 
legal  situation,  in  assessing  this  compensation  the  basis  of 
compensation  should  be  six  stations,  and  not  three. 

Mr.  Justice  McCardie  :  I  think  the  Crown  are  acting  with 
gi-eat  propriety  in  taking  the  course  which  has  been  an- 
nounced bv  the  Attoi-ney-C4eneral.  In  my  view,  that  which 
has  taken '  place  in  Court  will  be  of  the  greatest  possildc 
utility  to  the  gentleman  who  has  to  determine  the  question 
of  damages.  There  will  be  first  a  declaration  that  tlie  Post- 
master-General was  not  entitled  to  repudiate  the  agreement 
of  July  30th.  1913,  and  that  such  agreement  in  December. 
1914,:  was  wrongly  repudiated.  It  will  follow  uiwin  that 
declai-a-tion  that  the  petitioners  are  entitled  to  have  damages 
assessed:  It  is  agreed,  as  I  understand,  that  the  letter  of 
January  21st,  1915,  has  no  jm-istic  relevance  t<i  the  points 
^^•hich  will  arise  before  the  tribunal  set  up  to  a.^sess  damages. 
It  is  further  agreed  between  the  C-own  and  the  iietitioners 
tha-t  the  basis  on  which  damages  shall  be  assessed  will  be 
that  the  sax  station.?  would  have  been  completed  under  the 
contract  of  July  30th.  1913.  Damages  will  be  a.«sessed  by 
isome  competent  expert  iti  a  manner  which  will  be  agreed 
between  the  parties. 
His  Lordship  granted  an  order  for  costs. 


patentees  claimed  "  the  method  of  working  tungsten   whicl 
consists  m  subjectmg   the   metal  m  a  coherent  form  to  th 
action  of  heat  while  it  is  bemg  operated  on  or  tuampuiated. 
It  was  a..s.serted  bv   the  appellants  that  under  Claim  1  the; 
were  entitled  to  the  exclusive  use  of  tungsten  ivudered  due 
tile  and  malleable  by   this  process  of  theirs  lor  the  purpos 
of  workuig   it  in  the   manner   described   m  that  claim      Hi 
Lordship  .said:    "In   my   opinion   the   words   'in  a  coherm 
fonu  ■  in  Claim  1  caimut  be  read  as  denoting  tungsten  ot 
taincd  by  the  appellants'   preparatory  process  or  its  equiae 
lent      It' was  uix)n  this  first  point  that  the  appellants  chl 
relied,   as  showing  subject-matter.     In   my    opmion   it   U 
and  the  first  clami  is,  on  its  true  construction,  one  tor  s 
jectiu'f  any  form   of  the  coherent  metal  to  the  mfluenoe 
heat  while"  it  is  being  operated  ou  or  manipulated.    The  ap; 
lants,  however,  further  assert  that  the  apphcation   ot   h 
especially   (as  they  put  it)  of  contmuous  heat  during  the  J 
cess  of   workmg,    showed   invention,    and  was  good  subj 
matter  for  a  patent.    A  good  deal  of  evidence  was  given  b 
ing  on  this  point,  and  the  result  is  to  show  that  work 
under  heat  was  the  most  familiar  mode  ot  working  met" 
It  wasi-suggested  that  the  heat  so  applied  was  not  coiitinui 
|)Ut  it  is  obvious  that  the  heat  was  always  renewed   as  6 
as  the  metal  approached  the  temperature  at  which  it  w< 
no    longer  be  workable,    and    for  all  practical    purposes 
a  mounts  to  the  application  of  continuous  heat.    There  can  b 
-ubjcct-matter  in  the  application  to  tungsten  ot  the  old  ] 
ce.ss   of  working  under   heat,   as   this   does  not  require 
invention  .    As  on  mv   construction   of   tue  far.st  cl 

the  use  of  tungsten  in  the  form  produced    by  the  preparai 
operation  described  on  page  4,  lines  '2.3-35,  is  not  claimec 
is  uuuecessarv  to  consider  whether  the  process  so  descri 
was   novel,  a"ud   such   as   woidd  have  supported    any  pa 
based  upon  it.    .    .    .    In  mv  opinion  the  api)6al  fails.        1 
Lord  DdiNEDIx,  in  differing  from  the  opinion .  expressed  I 
the   Lord  Chancellor,    referred   to   the  evidence  given   as- 
what  was  the  state  of  common  knowledge  when  the  pa^ 
was  apphed  for,  and  said  that  at  that  date  it  was  not  wittt 
common  knowledge  to  mdicate  any  way  of  drawing  tungg 
wii-e  to  form  filaments  for  electric  lamps.    The  clami  was  M 
as  he  read  it,  a  claim  for  the  application  of  heat  to  tungste 
it  was  for  a-  process  as  a  whole.     He  was  persuaded  that  tl 
patentee  had  made  a  valuable  discovery,  and  that  his  clai 
was   so  framed  as  to  cover   that  discovery.     Admittedly  t 
industry  had  practically  proceeded  on  these  hnes,  and   th. 
luu's  alone.    He  regretted  that  the  judgment  to  be  pronoUDj 
would  deprive  the  inventor  of  the  fruits  of  his  ingenuitv,    1 
lh<'se  reasons  he  thought  that  the   appeal  should  li:r      m 
ceeilcd. 

Lords  Atkinson  and  Sn.tw  read  judgments  agrcnn-    ■. 
the  Lord  Chancellor  that  the  appeal   should  be   di>in.  -  u 
By  a  majority,  therefore,  the   appeal   was  dismis.-  .    ' 
costs. 

SULLEY  V.   WrriBERS. 
In  the  Lord  Mayor's  Comt,  before  the  Recorder  (Sn 
Fulton,  K.C.),  this  case  was  agam  in  the  list  by   ■-   .     ■ 
motion.     It  was  before  the  Court  a  month  ago  (Elix.  lu 
Februai-y  2'2nd,  p.  177).    The  case  now  came  .before  the  Cd 
by  way  of  a  motion  for  a  new  trial. 

Mr.  Merlin,  for  the  defend;int,  said  that  the  case  h;ul  li 
settled  on  terms  agreed  between  the  parties. 

Mr.  Morlb,  for  the  plamtiff.  said  his  Lordship  v.uiiM 
member  that  the  plamtiff.  an  auctioneer,  sued  to  rcco\cr 
amount  of  a  cheque  given  by  the  defendant,  a  custon^ 
Charges  of  fraud  were  made  against  the  plaintiff,  and  wi 
those'  charges  remained  on  record  no  settlement  could 
arrived  at.  The  defendant  had  consented  to  withdraw 
imputations,  and  under  those  circumstances  they  had  agi 
to  terms  by  which  the  debt  and  costs  would  be  satisfied 
iustahnents.  It  was  not '  necessai-y  to  trouble  his  Lord- 
with  those  terms.  A  judge's  order  would  be  obtamed 
necessary. 

His  Lordship  couuurred  in  the  settlement. 


British"  Thomson-Houston  Co.,   Ltd.,   v.   Dur.-\m.  Ltd. 
In  .the   House   of  Ijords.  on  18th    inst.,   a-   considered   judg- 
ment was  given  in  the  appeal  by  the  Briti.^h  Thomson-Hous' 
ton  Co.,  Ltd.;  against  an  order  of  the  Court  of  .\ppeal,  which 
afiirmed  a  judgment  of  Mr.  Justice  Astbury. 

.The  arguments  were  unusually  lengthy.  Before  the  trial 
judge  they  lasted  10  day. s,  in  the -Court  of  Appeal  five  days, 
and  in  then-  T^irdships'  House  12  days.  The  trial  -was  re- 
■jjorted-  in  our- issue?  of  December  8th,  1916.  if  sm..  abd  the 
pi-oceediup»!  in  the  Court  of  .\ppeal  in  Mnrch,  1917. 

/Jlr.  A.  3-.  W-alter,  K.C.,  Mr.  Oolefax,  K.C..  and  Mr.  Gray 
appeared  in  support  of -.the  appeal;- Mr.  Thomas  Terrell,  K.C., 
Mr-.  Kerly,  EjC,  and  Mr.  Courtney  Ten-ell  for  the  respon- 
dents.    ,  ■      ■"   ■  •  -  .   '  .  -,  -■■     ^  -' 

Their  Lordshins,  after  consideration,,  idiemissed  the  appeal. 
Lord  Dunedin  dissenting.      ^       ,..,-, 

-The  Lord  Chancellor,  in  the  course' of  his  ludgment,  said 
that  tlie  -action  was  brought  .for-  alieged  inlrinpement  of  a 
patent  (No.. '21,513)  of  19U6  for  the  treatment  and  workin.f  of 
metallic- tungsten.  The  tiiiestioij.- was-  the  validity  of  (That 
patent,    amd   turned   upon   Claim   l,.rwhich  -stated    that,' the 


Bennett  v.  Edei. 
In  the  Bow  Countv  Court,  before  his  Honour  Judg.   <     . 
K.C.,   C.   B.  Bennett,  of  Sydenham,  electrical  go.  ■ 
.sued  P.  G.  Edev.  of  Upton  Park,  also  a  dealer  in 
goods,  to  recover  £1S  6s.  gd.  for  goods  supplied. 

Mr.  H.4RRIS  said  fll  12s.  3d.  had  been  paid  into  court, 
the  only  question  was  as  to  the  balance.  £1  14s.  6d.,  v 
represented   46  alleged  faulty  Baby   torch   refills  retaiin 
the  defendant.     When  the  goods  were  dehvered  th- 
were  in  the  box.   which  was  sealed,   and  everythi; 
perfect   order.    It  said  on  thei  box.    "We  wdll    i<  i 
battery  without  charge  if  it  depreciates  in   sti-ength   w 
12  months,  provided   the   seal  is  unbroken."     The  sealf 
been-  broken  of  all  those  returned   by  the   defendant.    1 
found    them   wrong,    he  should  have  returned    the    gl•Oi^ 
purchased  en  bloc.     He  could  have  tested  the  batteries 
a  voltmeter  before  breaking  the  seal.     He  coidd  m-i  i' 
now  as  he  had  not  observed  the  conditions  of  sale. 

The  Pl-IINTiff  gave  evidence,  and  said  it  was  a  - 
custom  of  the  trade  not  to  break  the  seals. 

The  Defekdant   said  he   did   test  the  batteries  \'  ;  ■  ' j 
Clime  in,  and  a-t  once  returned  37  out  of  the  gross,     lb 


Vol.  82.   xo.  2,104,  MARCH  -  ii)i8.]     THE    ELECTRICAL    REYIEAV, 


273 


to  bi'oak  the  senls,  as  he  had  to  put  the  batteries  in  the 
torches,  having  purchased  them  complete  at  3s.  'id.  He.  was 
in  a  hurry  for  them,  too,  for  his  Chri.stinas  trade.  Those  he 
put  in  the  torches  he  thought  all  right,  but  they  were  being 
returned  every  day  by  customers,  so  he  decided  to  return 
what  he  had  in  hand.  He  was  quite  certain  they  were  all 
old  ones  made  up,  but  this  plaintiff  denied.  Defendant  added 
that  the  '25  percentage  of  bad  ones  at  the  start  was  abnor- 
mally high ;  it  was  usually  two  or  three. 

Judge  Gr.\ham  said  the  defendant  should  have  returned  the 
lot  without  breaking  the  seals,  and  would  have  to  pay,  as 
he  had  not  done  .so.  There  would  be  judgment  for  the  plain- 
tiff for  the  full  amount  claimed,  and  costs. 


0.SIiA^t-R0BERTS0N  PATENTS    LiTIG.VTION. 

In  the  Chancery  Division  on  March  1.5th.  before  Mr.  Justice 
Neville,  Mr.  Hunter  Gray  moved  for  judgment  in  default 
of  defence  in  an  action  by  the  O.sTam-Eobertson  Lamp  Works, 
Ijtd.,  against  the  Ostro  Light  Co.  Coun.sel  said  that  the 
action  was  for  an  injunction  jn  respect  of  infringement  of 
two  letters  patent,  for  delivei-y  up,  and  for  an  inquiry  as  to 
damages.  Thei-e  was  no  defence,  and  be  asked  for  judgment. 
'  His  Lordship  made  an  order  in  the  usual  form. 


CORRESPONDENCE. 


Letters  receired  by  its  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  fullowing  week.  C'orrespond-ents  shintld  forward  their  coinmnni- 
caHimn  at  the  earliest  possible  moment.  No  letter  can  be  pnhlished 
vnless  we  Hare  the  writer's  name,  and  address  in.  onr  possession. 


Coil  V.  Magneto  Ignition. 

In  the  current  issue  of  your  journal  you  report  on  the  increasing 
number  of  American  .lutomobiles  fitted  with  coil  ignition.  While 
I  agrree  that  this  is  mainly  due  to  the  fact  that  nearly  all  the  cars 
are  now  supplied  with  dynamos  and  batteries  for  lighting  purposes, 
is  it  not  an  established  fact  that  a  good  system  of  coil  ignition  is 
superior  to  magneto .' 

I  have  not  heard  a  discussion  on  the  subject  by  electrical 
engineers  or  ignition  experts,  and.  if  your  valuable  space  permits, 
I  venture  to  say  it  would  be  both  interesting  and  profitable, 
especially  as  ignition  plays  such  an  important  part  in  the  engineer- 
ing of  to-day. 

E.  G.  Ford. 

Seven  Kings,  ^rarch  ISfh.  IHLS. 


'firm  it  would  be  so.  Capt.  Fisher  said  the  man  would  be  looking 
after  the  electric  lights  of  this  big  firm,  which  was  work  of 
importance.     The  Tribunal  granted  six  months. 

At  the  Shoreditch  Tribunal,  James  Hoyle,  ironfounder,  appealed 
for  A.  T.  Hoyle,  aged  26  years,  grade  3.  an  ironmoulder,  on  business 
grounds.  He  was  stated  to  be  making  steel  castings  for  electripal 
fittings.  All  electrical  work  could  be  considered  of  national 
importance  at  the  moment.  All  the  work  of  the  business  was  on 
Class  A  certificates.  The  applicant  had  only  two  men  left  now. 
The  Tribunal  granted  six  months. 

Before  the  County  Appeal  Court,  the  Xational  Service  repre- 
sentative appealed  against  exemption  to  A.  Hunter,  a  stoker  at  the 
Carlisle  Corporation  electricity  works.  Major  Hope  Brown  stated 
that  the  man  had  held  a  protection  certificate,  but  that  had  been 
withdrawn.  A  further  application  had  been  made  to  the  Ministry 
of  Munitions  by  Mr.  Purse,  but  he  understood  that  they  had 
definitely  refused  to  entertain  it.  In  the  case  of  a  man  who  had 
ha«l  a  protection  cei'tificate  withdrawn,  the  local  tribunal  ought 
not  to  have  granted  an  exemption  on  occupational  grounds.  Mr. 
Pui-se  stated  that  he  had  received  no  direct  information  from  the 
Miuisti-y  of  Munitions,  and  his  application  was  refused,  although 
he  had  written  personally,  but  he  believed  that  the  Ministry  could 
not  have  appreciated  the  difficulty  that  was  being  experienced  in  the 
City,  or  they  would  have  adopted  a  different  attitude.  In  reply  to 
the  clerk.  Mr.  Purse  said  that  substitutes  would  not  stay  on  the 
works,  and  they  were  each  paid  £3  Ss.  per  week.  The  Court 
adjourned  the  case  for  further  information  from  the  Ministry  of 
Munitions. 

At  Rochdale,  the  Corporation  Tramways  Committee  appealed 
for  R.  C.  Kelsall  (27,  Class  A),  driller,  but  the  man  was  directed  to 
join  up  forthwith. 

At  Maidstone,  Mr.  Oswald  Jones,  electrical  engineer,  appealed 
for  exemption  for  E.  Wicks  (28^  and  W.  H.  Brown  (38),  elec- 
tricians. Mr.  Vaughan  Gower  explained  that  if  the  two  men  were 
doing  certain  work,  they  could  be  protected,  and  to  ena%le  Mr. 
Jones  to  make  the  necessary  application  the  appeals  were  put 
back. 

At  High  Wycombe,  Mr.  H.  S.  Broom  appealed  for  the  retention 
of  J.  H.  Milner  (18),  electrical  engineer.  Exemption  was  refused, 
and  the  calling  up  suspended  for  a  month. 

At  Workington,  exemption  was  claimed  for  an  electrician  at  the 
blast  furnaces  (33,  Class  A),  who  said  that  he  was  working  l(i  hours 
per  day.     Owing  to  his  high  category,  exemption  was  refused. 

The  Reading  Tribunal  has  grante<l  conditional  exeuiption  to 
G.  J.  Martin  (41,  B  1),  driver  on  the  Corporation  tramways. 


BUSINESS  NOTES. 


WAR  ITEMS. 

Trading  with  the  Enemy.— The  London  (;a:ette  for  March  1.5th 
contains  further,  lists  of  persons  and  bodies  in  the  following 
countries  with  whom  trading  is  prohibited  : — Uruguay,  Bolivia, 
Brazil,  Chile,  Denmark.  Honduras,  Mexico,  Netherlands.  Xorway, 
Spain,  and  Sweden. 

German  Coal  Shortage. — In  the  course  of  au  article  on  "  Pro- 
blems Facing  the  German  People."  the  Birminr/hnni  Daily  Post 
quotes  information  gleaned  from  the  German  Press.  In  regard  to 
coal,  the  writer  says: — "Difficulties  arising  from  the  shortage  of 
coal,  and  consequent  new  restrictions  on  consumption,  are  reported 
from  most  of  the  large  towns,  including  Berlin,  Munich,  Dresden, 
Hamburg.  Bremen.  Stettin,  kc.  The  Imperial  Coal  Commissary 
has  issued  an  official  intimation  that  the  coal  quota  for  electric 
works  will  have  to  be  reduced  to  70  per  cent,  of  the  intendefl 
amount.  In  Berlin  the  tramway  service  has  been  drastically  re- 
duced, and  in  Munich  it  has  been  cut  down  to  one-third.  In  Dresden 
and  other  towns  fresh  restrictions  have  been  imposed  on  the  use  of 
electric  power  and  electric  light.  In  some  towns  no  gas  is  supplied 
during  the  day,  and  in  others  the  gasworks  have  actually  had  to 
resort  to  the  use  of  wood,  while  complaints  of  the  poor  quality  of 
thf  gas  are  universal.  South  Germany  continues  to  be  especially 
poorly  provided  with  coal.  Munich,  for  instance,  is  receiving  only 
1,400  tons  a  day,  instead  of  the  promised  quota  of  2.000,  and  the 
Bavarian  Press  is  full  of  protests  against  the  alleged  discrimination 
practised  against  Bavai'ia." 

War  Loan  Subscriptions. — Amongst  the  electrical  and  engineer- 
ing firms  who  distinguished  themselves  during  '"  Business  Men's 
War  Loan  Week.  "  w.as  Callender's  Cable  and  Construction  Co.,  Ltd. 
The  employes  at  their  Anchor  Works.  Leigh  (Lanes.),  set  out  to 
raise  £10.000  towards  the  Leigh  Submarine,  and  adopted  .as  their 
motto ; — 

As  the  Anchor  is  ihe  hope  of  the  Shjp,  so  the  Lei^h  Submariin- will  he 
sale  if  the  "Anchor"  does  its  duty. 

The  result  was  a  total  subscriptiou  of  over  t;2ri.000.  of  which  the 
firm  contributed  £7.34.5.  The  Mayor  congratulated  the  .\nchor 
Works  on  being  the  largest  subscribers  in  the  town. 

Exemption  .Applications.— At  the  Shoreditch  Tribunal.  Messrs. 
Jeremiah  Rotherham  4c  Co.,  Ltd.,  appealed  for  H.  Frantzinann.aged 
39  yeare,  classed  C  3.  superintendent  electrician,  for  the  second  time, 
on  business  grounds.  ■  The  chairman  said  he  bolieved  this  to  be  a 
certified  occupation.     Capt.  Weber :  If  he  is  the  only  one  on  the 


After-War  Electrical  Trade  and  Industrial  Banks.— I" 

continuation  of  its  Special -Vrticles  extracting  parts  of  therepottsof 
After-the-War  Trade  Committees,  the  Board  of  Trade  Jonrmil  for 
March  14th  publishes  notes  on  the  question  of  financial  fak;ilities  in 
regard  to  the  electrical  trades.  It  is  stated  that  while  every 
industry  requires  for  its  development  the  outlay  of  new  capital, 
that  of  electrical  manufacturing  is.  perhaps,  more  dependent  than 
any  other  on  the  help  of  a  powerful  financial  system.  "The  major 
part  of  its  actirity  is  connected  with  enterprises  involving  heavy 
expenditure  which  may  not  become  inlmediately  remunerative',  and 
the  concessionaire,  inventor,  contractor,  or  manufacturer  taust, 
therefore,  for  such  projects  as  the  construction  of  a  new  electric 
railway,  the  electrification  of  an  existing  line,  the  introduction'  of 
new  processes  and  apparatus,  or  the  equipment  or  extension  of  a 
generating  or  transmission  system,  have  facilities '  for  recourse  to 
financial  organisations  prepared  to  stand  a  temporafy  lock-up  of 
capital  of  considerable  magnitude."  The  Electrical  Trades  Com- 
mittee state  that : — "  In  Gr^at  Britain  snch  facilities  do  not  exist 
in  an  adequate  degree.  Though  she  is  the  financial  centre  of  the 
world,  and  can  claim  to  be  the  pioneer  in  modern  engineering,  there 
has  never  been  created  any  organised  co-operation  •between  her 
finance  and  her  manufacture."  ,, . 

The  .Journal  says  : — "  So  far  as  British  joint  stock  banks;  arte  pon- 
cerned,  the  Committee  consider  that  their  liabilities  to  the  public, 
large  as  compared  with  their  capital,  forbid  their  lending,  except 
with  a  safe  margin  and  on  security  readily  realisable.  It  is  outside 
the  province  of  such  institutions  to  provide  moUey  for  an. ente' 
prise,  whether  at  home  or  abroad,  involving  a  heavy  and  jxjssibly  a 
long  immoDilisation  of  funfls.  In  Germany  the  conditions  are 
totally  different.  There,  a  thoroughly  organised  alliance,  otfeneive 
and  defensive,  has  been  elaborated  between  manufacture  and 
finance.  Banks  and  manufacturing  concerns  have  common  directors, 
and  on  the  boards  of  both  there  sit  technical  and  commei-cial  ex- 
perts. The  banks  link  themselves  together  to  provide  facilities  for 
industrial  expansion,  and  co-opeTaite  with  e.ich  other  and  with  the 
great  manufacturers  in  forming  subsidiary  banks  and  financial 
institutions  for  special  purposes.  The  German  financiers  do  not,  at 
the  start,  attempt  to  place  an  enterprise  on  the  market,  as  is  the 
practice  in  England.  Guided  always  by  expert  advioe,  they  seldom 
touch  a  project  in  itself  unsound.  They  find  the  money,  them- 
selves or  through  their  allied  groups,  and,  not  afr.aid  of  alock  yi) 

of  capital,  wait  till  success  is  shown  before  tliey  «uiui»u  v.^^  » 

public. 

,"  The  attention  of  the  Electrical  Trades  Committee  was  dlKW-n  to 
the  balance-sheet  for  the  year  i;»l.">  of  the  Allgemeine  Bte<4S'>citiit9 
Gesellshaft,  the  Siemens-Schnokert  Co..  and  the  Be^gr^l»l^nJ  Co., 
which  shows  R.ish  balances  of  (ii,2i^and  li.  millions  st<>.rUi>jrre««»e. 
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lively.  '  This  accumulation  of  funds.'  they  consiiler.  '  is  recogniswl 
as  ready  and  available  for  peace  projects,  and  tlie  fact  emphasises 
the  necessity  for  finauLMal  assistance  lieiuLr  at  the  disposal  of  British 
manufacturers.'  '  The  Electrical  Trades  Committee  is  strongly  of 
opinion  that  the  establishment  of  industrial  banks  is  essential. 
Such  institutions  assisted  by  the  advice  of  expert  assessors.  wouUl 
help  to  protect  the  public  against  unsound  sjjeculative  ventures, 
and  would  exercise  a  profound  influeice  in  placing  industrial 
enterprise  on  a  stronger  financial  basis.'  " 

Dick,  Kerr  Turbine  Contract  for  Glasgow.— An  im- 
portant contract  for  generating  plant  ha.s  recently  been  awarded  to 
AIESSR.S.  Dick,  Kerr  A:  Co..  Ltd..  by  the  (Glasgow  Corporation  in 
connection  with  the  new  power  station  which  is  Ijeing  erected  by  the 
city  authorities  at  Dalmamock.  The  contract  includes  a  turbo- 
aJtemator  set,  with  condensing  plant  and  step-up  transformers 
designed  for  a  continuous  output  of  18,T.5ti  KW.  The  turbine  will 
be  a  single  unit  standard  Dick.  Kerr  impulse  type  machine, 
arranged  to  run  at  1.500  R.P.M..  and  will  operate  on  steam  at  2."io  lb. 
per  sq.  in.  pressure  at  the  stop  valve,  superheated  to  d.iO  F..  and 
exhaust  into  a  vacuum  of  291  in.  All  overloads  will  be  dealt  with 
by  automatic  governor  valves  without  recourse  to  hand  operation  or 
by-pass  valves,  high  pressures  and  temperatures  being  confined  to 
the  cast-steel  governor  valves  and  inlet  castings.  The  turbine  will 
be  direct-coupled  to  a  6..=)U0-volt.  2.i-cycle.  three-phase  Dick.  Kerr 
alternator,  having  a  maximum  continuous  rating  of  24.000  k.v.a. 
at  80  per  cent,  power  factor.  The  machine  will  lie  of  the  self- 
ventilating  type,  provided  with  fans  on  the  rotor  drawing  the 
cooling  air  through  a  wet-air  filter  of  the  Heenan  i;  Fronde  type. 
.Vn  exciter  of  the  overhung  type  will  be  jirovided.  The  alternator 
will  be  electrically  connected  to  a  bank  of  three  Westinghouse 
single-phase,  oil-circulated,  water-cooled  transformei's,  stepping  up 
the  pressure  from  t;,.iOO  to  2i>.0(iO  volts.  In  connection  with  these 
transformers,  a  separate  oil  cooler  and  motor-driven  oil  circulating 
pumps  will  be  provided.  The  turbine  will  exhaust  into  a  standard 
Willans  ic  Robinson  condenser,  having  a  surface  of  2ii.iiiiO  sq.  ft. 
The  air  extraction  plant,  in  duplicate,  will  be  on  the  well-known 
Willans  rotary  water-jet  system,  which  possesses  the  merit  of  great 
simplicity  and  ease  in  operation,  combined  with  great  evacua- 
tion power.  The  vacuum  will  be  2;i'l  in.  with  a  :tO-in.  barometer. 
The  extraction  pumps,  also  in  duplicate,  will  be  of  the  usual 
centrifugal  type. 

Book  Notices. — Ahiinuiitim  .-  Fwts  mul  Fiijinex. — In 
view  of  the  constantly  increasing  use  of  aluminium  in  a  wide  range 
of  industries  and  applications,  the  British  Aluminium  Co..  Ltd., 
has  prepared  a  new  edition  of  this  useful  pocket-book,  incorporating 
additional  data  with  regard  to  various  forms  of  aluminium,  and 
considerably  amplifying  the  "  Hints  on  the  Working  of  Aluminium." 
The  book  is  bound  on  the  loose-leaf  principle  to  facilitate  the 
addition  or  substitution  of  new  leaves  when  necessary.  The  data 
relate  to  a  variety  of  forms  ranging  from  billets  to  w  ire  and  cable, 
fuse  wire,  collector  bows,  bar  and  strip,  sheet,  tubes,  drami 
sections,  and  castings,  and  include  particulars  as  to  sags  and 
tensions  of  overhead  lines,  corona  voltages,  paper-insulated  cables, 
joints,  &c.  The  special  feature  of  the  present  issue  which  we 
most  cordially  welcome  is  the  sidoption  of  metric  weights  and 
measures  ''  in  anticipation  of  extended  trade  in  countries  in  which 
the  metric  system  is  exclusively  used  "  :  moreover,  the  data  are 
given  in  accordance  with  common  sense  and  with  the  requirements 
of  commercial  practice,  in  that  in  no  case  are  more  than  four 
significant  figures  employed.  Wire,  rod,  strip,  sheet,  and  tubes  are 
tabulated  in  even  metric  sizes.  In  the  present  instance  the  facts 
and  figures  are  given  in  both  English  and  Spanish,  in  separate 
sections.  The  pocket-book,  which  can  be  obtained  from  the  com- 
pany (price  4s.),  will  be  of  great  use  in  many  quarters  of  the 
world. 

"  Electricity  Meters  :  Their  Construction  and  Management.'  By 
C.  H.  W.  Gerhardi.     London  :  Benn  Bros.,  Ltd.     Price  15s.  net. 

"  The  Theory  of  Electricity. "  By  G.  H.  Livens.  Cambridge 
University  Press.     Price  3os.  net. 

"Aviation  Engines. '  By  Lieutenant  X.  W.  Page.  L".S.  Air  Ser- 
vice.    London  :  Crosby  Lockwood  ,.t  Son.     Price  15s.  net. 

For  Sale. — King  Lvnn  Corporation  Electricity  Depart- 
ment has  a  battery  of  220  cells  for  disposal.  For  particulars  see 
our  advertising  pages  to-day. 

Trade  Announcements. — Mr.  E.  C.  Bejian,  manas:iug 

director  of  the  E.S.  Co..  Ltd..  having  been  refused  further  exemp- 
tion, has  resigned  his  seat  on  the  Board  and  disposed  of  his 
entire  interest  in  and  terminated  his  connection  with  the  company. 
which  he  founded  in  1913.  His  co-director  and  fellow  shareholder 
(Mr.  Vernon  H.  Wells)  has  been  for  the  past  15  months  engaged  on 
active  service  in  the  R.F.C..  and  is  at  present  in  Mesopotamia. 
Satisfactory  arrangements  have  been  made  for  the  continuance  of 
the  business  under  efficient  management. 

Messrs.  Cunningham.  Slater,  Ltd..  ask  us  to  state  that  Mr.  A.  J. 
Cunningham  was  the  founder  of  Harraway  Bros,  and  director  and 
secretary  to  Harraway  Bros..  Ltd..  electrical  engineers.  i[r.  A.  J. 
Cnnningbam  and  Sir.  J.  Wynn  Slater  have  joined  forces,  and  in 
future  the  business  will  be  known  as  Cuxxixgham,  Slater.  Ltd.. 
with  branches  at  45.  Kings  Road.  Chelsea,  and  14(5.  Kensington 
High  Street,  W..  the  latter  being  the  head  depot  and  registered 
offices.  All  assets  and  liabilities  will  be  carried  over.  Mr. 
Cunningham  and  Mr.  Slater  both  hold  commissions  as  Lieutenants. 
the  former  in  the  Royal  Xaval  Reserves  and  the  latter  iu  the 
Army. 

The  Russo-British  Chamber  of  Commerce  has  taken  new  offices 
at  Cross  Keys  House,  56,  Moorgate  Street,  E.G.  2,  the  Government 
having  requisitioned  itsKingsway  premises. 


Miners'  Safety  Lamps.— The  ilomo  .Vcretary  has  is.sn> 

the  Safety  Lamps  Order,  dated  March  itth.  approving  of  sever 
types  of  Patterson  flame  safety  lamps,  the  Davis-Briggs  oxymet 
officials'  lamp,  and  the  Joel-Fors  electric  safety  lamp  (type  303  Jl 
The  specification  of  the  Ceag  miners'  electric  safety  lamp 
amended  and  consolidated. 

British    Industries    Fair.    1918.— -At    the    Pemiingt< 

Street  warehouse  of  the  Loudon  Dock,  on  JIarch  11th,  the  four; 
British  Industries  Fair  organised  by  the  Board  of  Trade  since  tl| 
outbreak  of  war  was  opened.     Admission  to  the  Fair  is  again  oo: 
fined  to  Ikiiiii  piie  trade  buyers  for  home  and  oversea  markets,  ai 
the   B.  of  T.  has  issued  invitations   to  some  60.000  firms  in 
country.     As  in   former  years,  British  firms  only  are  permitte 
exhibit,  and  no  manufacturer  may  exhibit  articles  other  than  tU 
of  his  own   manufacture.     Some  425  firms  are  exhibiting  this  ; 
and  in  order  to  avoid  any  interference  with  military  requiremei 
the  Fair  has  again  been  confined  to  the  following  industrie8| 
Pottery,  glass,  stationery,  paper  printing,  fancy  goods  and 
Xone   of   the   engineering   trades   are   represented,   and   the 
electrical  exhibits  are  such  articles  as  pocket  lamps,  torches,  hd 
lamps.  &c..  with  dry  cells  and  batteries  for  the  same.     Interpret 
are  in  attendance  at  the  offices  of  the  Department,  where  gen^ 
commercial  information  can  be  obtained.     The  Fair  closes  to-daf 

Calendar. — We  have  received  a  large  wall  calendar  fn 
the  Axoi.o-Mexicax  Petrolecm  Co.. Ltd.,  of  16,  FinsburyCir 
E.C.  2.     Monthly  slips  and  complete  calendars  for  1918  .and  ia_ 
centre  in  a  design  in  colour  showing  oil  works  and  storage  and  6 

applications. 

Lady  Footballers. — On    Saturday  last  the    Lady  Fool 

bailers  connected  with  the  Sterling  Athletic  and  Soci  i'  I'lc 
(Sterling  Telephone  and  Electric  Co.,  Ltd.)  accomplished  one  i  the 
best  performances  of  the  season  in  defeating  the  previous! 
undefeated  Marconi  Ladies,  from  Chelmsford,  by  five  goals  to  ni 
During  the  season  the  Sterling  Ladies,  who  are  undefeated,  hai 
scored  73  goals  to  eight. 

Liquidation. — Monumeter  Masukactcrii»g  Co.,  Ltd.- 

Meeting  of  creditors.  March  26th.  at  26.  Corjxjration  Stree 
Birmingham.  Liquidators.  Messrs.  H.  T.  C.  S.  Ledsam  i:  G.  ( 
Poppleton. 

List. — Messrs.  Mavor  i-  Coilson,  Ltd.,  17,  Broa 
street.  Mile  End.  Glasgow. — List  of  dynamos  and  motors  held  i 
stock  for  immediate  delivery. 

Economising  High-Speed  Steel.— Drawing  attention  i 
the  imperative  necessity  for  economy  in  the  use  of  high-speed  stet 
the  5Iai-\dam  Electrical  E.sciseerixg  Co..  of  49.  Deansgat 
Manchester,  remarks  that  great  difficulty  has  been  experienced  I 
the  manufacturer  and  the  engineer  in  trying  to  comply  with  th 
in  their  own  restricted  spheres,  causing  great  expense  and  retan 
ation  to  manufacture.  'The  company  states  that  it  is  in  a  positic 
to  assist  them  to  attain  that  most  desirable  object  without  ai 
great  expenditure,  complications  in  design,  or  loss  of  time.  Th 
can  be  accomplished  with  a  saving  of  75  per  cent,  of  high-spe« 
steel  in  practically  all  tools,  simple  or  complex,  at  a  very  snu 
outlav. 


LIGHTING  AND  POWER  NOTES. 


Aberystwyth.  —  Hydro-Elkcthic  Scheme. — The  T.C 

on  March  12th.  discussed  the  question  of  an  electrical  supp 
for  the  town,  it  being  proposed  to  use  power  from  the  rivi 
Rheidol.  Aid.  T.  J.  Samuel  suggested  that  they  should  invi 
a  first-class  electrical  engineer  to  inspect  the  different  sonro 
of  power  available.  The  matter  was  adjourned  for  further  co 
sideration  by  the  Public  Works  Committee. 

Ammanford. — Price  Increase.— The  Electric  Suppi 
Co.  has  asked  the  U.D.C.  to  consent  to  the  charge  for  electricity 
private  consumers  being  advanced  by  Id.  per  unit. 

Ardee    (Co.    Louth).  —  Workhouse    Lightixc. — Ti 

Poor  Law  f Guardians  have  accepted  the  offer  of  the  Ardee  Electi 
Co.  for  the  supply  of  additional  Isunps  in  the  workhouse. 

Bantry. — The  Tovm  Commissioners  have  agreed  to  pi 
the  contractor  for  public  street  lighting  an  increase  of  20  per  oei 
on  pre-war  rates. 

Bedworth. — street   LKiHiiNG. — The    Parish    Counc 

has  accepted  the  offer  of  the  Leicestershire  and  Warwickshi 
Electric  Power  Co.  to  light  the  whole  of  the  street  lamps  t 
12  months  at  £3  10s.  each.  30-c.P.  lamps  to  be  used  if  M  ai 
100  C.P.  are  unobtainable. 

Belfast. — ExTEXSiox  Scheme. — At  a  special  meeting  ■ 
the  Corporation  on  Friday  last,  the  report  of  the  Tramways  ai 
Electricity  Committee,  cm  the  proposed  extension  of  the  electrici 
undertaking,  wiis  considered.  The  Committee  stated  that  it  receiv 
an  intimation  that  Messrs.  Workman.  Clark  A:  Co.  would  require 
large  increase  of  electric  power  tor  their  shipyaids,  and  askeU  if  t! 
Corporation  was  likely  to  be  able  to  furnieh  the  supply  on  so 
terms  as  would  make  it  unnecessary  for  the  firm  to  install  a: 
further  generating  plant. 

The  Committee  consulted  Sir  John  Snell,  who  advised  that  t 
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Corporation  should  give  the  supply  to  Messrs.  Workman.  Clark  and 
Co.  If  the  Corporation  declined  this  responsibility,  then  it  must 
(rive  up  all  hope,  in  his  opinion,  of  developing-  the  undertaking. 
The  power  supply  to  Messrs.  Workman  i;  Clark  was  a  critical  point 
in  the  policy  of  the  electricity  department.  If  the  proposed  new 
supply  were  granted  the  maximum  load  would  not  be  less  than 
12,S50  KW..  and  the  plant  installed  gave  a  maximum  output  of 
17,300  KW.,  leaving  (on  paper")  iAM  KW.  spare  plant  for  three 
classes  of  supply — traction,  general  n.C,  and  the  .\.i'.  suiiplies. 

The  Corjioratiou  would,  however,  he  felt  sure,  sec  that  there  w:iti 
no  alternative  policy,  and  would  decide  (1)  to  give  the  shipyard 
supply,  and  (2)  to  install  the  necessary  additional  plant  by  the  autumn 
of  IDlll.  He  would  prefer  to  put  the  plant  into  East  Bridge  Street. 
but  there  were  difficulties  in  the  way  of  this  project  which  would, 
in  his  mind,  eventually  mean  wasteil  capital.  The  alternative  was 
to  put  both  (i,OOU-KW.  sets  into  a  fii-st  section  of  the  new  harbour 
station,  when  many  of  the  present  difficulties  connected  with  East 
Bridge  Street  would  disai)pear.  From  an  engineering  and  from  a 
development  point  of  view  there  was  no  doubt  this  was  the  proper 
'  and  right  policy.  But  it  meant  a/  larger  ex])enditure  of  capital 
now.  and  {here  would  be  difficulty  in  getting  steel  for  the  power 
house  building  and  lead  for  the  extra  cables  required. 

The  alternative  figures  given  by  Sir  John  were  : — New  station  <n 
Harbour  Estate.  jesio.T.'ii)  :  East  Bridge  Street  as  altered,  £12(),000. 
This  scheme  would  be  in  substitution  for  the  £(10.000  authorised  by 
the  Corporation  in  January  last. 

The  Committee  recommends  the  ndoption  of  the  scheme,  and  also 
that  the  services  of  Sir  John  Snell  as  consultant  be  retained  at  a 
fee  of  2i  per  cent,  on  the  amount  of  work  executed,  exclusive  of 
cost  of  buildings  and  reinstatement  of  paving  work. 

The  discussion,  which  had  been  twice  postponed,  lasted  two 
hours,  and  eventually  it  was  resolved  to  adopt  Sir  John  Snell's 
scheme,  and  application  is  to  be  made  for  sanction  to  borrow 
£H10.;.50  for  that  purpose.— -V«rfAec«   IIV/,';/. 

Birkenhead. — rBicE  Increa.'<e. — Tlie  T.C.  has  increased 

the  price  of  electrical  energy  as  from  April  1st  as  under  : — Ordinary 
consumers  for  lighting,  by  a  further  12j  per  cent.  ;  prepayment 
meters,  an  increase  of  jd.  per  unit  :  ordinary  power  consumers,  a 
further  advance  of  10  per  cent.  For  the  present  there  is  no  in- 
crease for  heating  and  cooking. 

Blackpool. —  Prick   Ixprkask. — The  Electricity  Siip]ily 

^  Department  ha.s  given  notice  that,  from  the  commencement  of  the 
I  June  quarter,  there  will  be  a  further  increase  of  '•  per  cent,  on  all 
X  elejtricity  accounts. 

Continental.— ^ii-'it^i-^^Y. — A     (-011111111100011011     to     the 

ynnlileutsclie  Allqemehir  /fHiiiuj  from  Munich  points  out  that 
the  main  economic  problem  which  will  confront  Bavaria  after  the 
war  is  the  problem  of  industrialisation.  Bavaria  possesses  little 
coal  but  much  water  power,  which  has  not  hitherto  been  utilised 
on  a  large  scale.  The  coal  consumption  of  Bavaria  previous  to  the 
war  was.  on  an  average,  ten  million  tons  per  annum,  and  the  coal 
produced  in  the  country  only  amounted  to  three  million  tons.  It 
was,  therefore,  necessary  to  iiiipurt  soinelhing  like  seven  million 
tons  every  year,  and  it  is  clear  the  coal  and  tran-i^port  problems 
would  have  t)een  much  easier  duriig  I  lie  war  had  Bavarian  water 
power  been  fully  utilised  for  the  proiluoiion  of  electrical  energy. 

In  IHlli  the  electricity  cuoMunpiion  of  Bavaria  to  the  right  of 
the  Rhine  was  only  iSoO  million  KW. -hours,  or  less  than  one-half 
of  that  required  by  the  Imperial  Nitrate  Works  alone.  This  com- 
parison gives  an  idea  of  the  present  ex"  ent  of  the  electricity  demand 
of  Bavarian  industiy. 

Despite  war  conditions,  the  project  of  the  Bavarian  Electrical 
Works  put  forward  some  time  ago  has  recently  entered  upon  a 
critical  stage.  If  this  project  is  realised,  the  whole  of  Bavaria  to 
the  right  of  the  Rhine  will  tje  traversed  by  transmission  networks 
at  a  pressure  of  lOO.oOO  volts,  which  will  be  fed  by  the  State — 
through  the  projected  Walchensee  Works  and  the  Lech  Works  to 
be  established  later  on— the  energy  to  be  ^xirchased  by  the  great 
Overland  Works  and  the  Bavarian  to«-us.  During  the  summer  the 
hydro-electric  stations  in  the  south  generate  more  than  they  can 
utilise  :  they  will,  therefore,  feed  the  transmission  lines,  which  in 
turn  will  distribute  to  works  dependent  on  coal.  In  winter  the 
situation  will  be  reversed,  and  the  steam  stations  —  primarily 
those  situated  in  the  neighbourhood  of  coalfields — will  have  to 
supply  the  deficiency  from  which  the  hydro-electric  stations  suffer 
38  a  result  of  low  water. 

It  is  stated  that  the  Bavarian  Minister  of  the  Interior  is  to 
discuss  the  plan  with  the  interested  parties  in  the  immediate 
future,  and  the  proposal  is  to  establish  the  Bavarian  Electricity 
Works  as  a  partly  public  and  partly  private  undertaking,  with  a 
capital  of  about  30  million  marks,  half  of  which  will  be  issued  in 
the  form  of  shares  and  the  rest  in  bonds.  Of  the  1.")  millions  the 
Bavarian  State  will  take  over  about  six  million  marks,  the 
Overland  Works  a  further  three  million  and  the  larger  towns 
altogether  about  three  million  marks.  This  Walchensee  project, 
which  was  first  put  forward  many  years  ago,  will  be  carried  out 
after  the  war. 

What  attitude  Bavaria  would  adopt  towards  a  possible  Imperial 
monopoly  of  electricity  is  not  known.  The  Bavarian  Minister  of 
the  Interior  recently  stated  in  the  Diet  that  nothing  was  known  to 
him  "at  present"  of  any  intention  to  introduce  an  Imperial 
monopoly,  and  he  declared  that  Bavaria  must  in  any  case  reserve 
the  right  of  disposal  over  her  own  water  power,  and  that  he 
intended  to  exploit  this  water  power  as  fully  and  as  soon  as 
possible. 

Italy. — A  deficiency  in  the  supply  of  electricity  furnished  by 
hydro-electric  works,  arising  from  the  lack  of  autumnal  rains  last 
year,  has   led  the  Under-Secretary  of  State,  at  a  recent    public 


meeting,  to  announce  a  number  of  proposals  for  the  increase  of 
production.  Among  these  is  the  rapid  (xirapletion  of  a  number  of 
important  hydro-electric  schemes  in  course  of  construction,  the 
linking-up  of  electric  generating  works  in  remote  regions  with  the 
main  supply,  the  reduction  of  the  use  of  energy  for  lighting  and 
tramway  traction,  domestic  lighting,  and  other  voluntary  uses,  and 
the  limitation  of  supply  to  various  industries  to  so  many  days  per 
week.  In  Piedmont,  where  these  arrangements  have  been  put  in 
practice,  the  regulations  instituttxl  prescribe  a  seven  days'  supply 
of  electric  current  for  the  lighting  and  triuitioii  .services,  daily 
newspapers  and  munitions  factories ;  six  days'  supply  to  mills, 
bakeries,  steelworks,  industrial  chemical  works,  A;c.  :  five  days" 
supply  to  rubber  works,  aircraft  builders,  automobile  builders,  A:c.  : 
four  days'  supply  to  engineering  works,  textile  works,  carriage 
builders,  bootmakers  and  military  furnishers,  sawmills,  cabinet 
making  works,  printing  houses.  *:c..  and  three  days'  supply  to 
tilni  makers,  chocolate  manufacturers.  A:c. 

Cork. — Electric  Tramwav  and  Lkjhtixc  Co.'.s  Lease. 

— At  a  meeting  ui  the  Corporation,  the  City's  Electric  Lighting 
Provisional  Orcier  and  a  report  from  Mr.  J.  P.  Tierney.  M.Inst.C.E.. 
on  the  present  condition  of  the  plant  and  equipment  for  the 
electrical  supply  of  the  city  were  considered. 

The  City  Law  Agent  (Mr.  Galvin)  swid  the  lease  to  the  present 
company  (the  Electric  Tramway  and  Lighting  Co.)  for  the  electric 
lighting  of  the  city  would  exjiirc  in  a  few  months,  and  the  first 
question  the  Corporation  haxl  to  (consider  was  whether  it  would 
lie  willing  to  take  over  the  undertaking,  or.  if  not,  to  ascertain 
upon  what  terms  the  company  would  be  prepared  to  come  to  an 
agreement  as  to  the  future.  In  the  report  it  was  stated  that  the 
engineer  understood  that  Messrs.  H.  Ford  &  Sons  (of  I'.S.A.)  con- 
templated erecting  their  own  power  station  in  their  works,  and  that, 
as  far  as  information  went  regarding  the  size  of  the  works,  it 
would  appear  that  the  demand  there  would  be  equal  to  the  demand 
for  the  whole  of  the  rest  of  the  city.  Messrs.  Ford  had  the  l)est 
site  for  a  power  station,  because  large  colliers  could  come  along- 
side, thereby  enabling  coal-handling  plant  to  be  erected  to  convey 
coal  direct  from  the  ships  bunkers  to  the  bunkers  at  the  station, 
while  the  site  was  also  an  admirable  one  from  the  point  of  view 
of  condensing  water.  The  question  was  one  involving  a  large 
number  of  interests,  but.  taking  a  liroad  view  of  the  situation,  it 
seemed  to  the  engineer  that  it  was  of  the  utmost  importance  to 
the  industrial  development  of  Cork  that  there  should  be  one  large 
power  station  situated  in  the  best  position  for  both  coal  and  water. 
•  so  that,  with  modern  plant,  they  might  1*  able  to  generate  at  a 
low  figure,  and  to  supply  at  a  cheap  rat*^  for  industrial  i)ur]K)ses. 
.Air.  Oalvin  advised  that,  in  all  the  circum.stances.  a  small  Committee 
^hould  he  ajipointed  to  go  into  all  details,  and  report  to  the  Council. 
The  sugL'estion  was  adopted,  and  two,  mertiljers  from  each  ward 
were  appointed  to  form  the  Committee. 

Darlford.— I'Ci.K  Supply. — Tlie  I'.D.C.  ha.-;  iriveii 
notice  to  the  West  Kent  Electric  Co.  that  it  will  not  in  future 
supply  energy  under  the  contract  beyond  lioO  KW.  unless  the  com- 
pany agrees  to  pay  as  from  the  date  when  the  maximum  of  lioO  KW. 
was  executed  until  the  termination  of  the  contract  certain  addi- 
tional charges.  Since  October  last  the  demand  of  the  company 
has  been  considerably  iu  excess  of  (ioo  KW..  resulting  in  an  in- 
creased loss  to  the  undertaking. 

Dover. —  Eoax. — The  T.C.  has.  in.-iteiid  of  Imirowinir 
from  the  bxnk.  utilised  the  sinking  fund  as  a  loan  to  the  electricity 
undertaking  at  interest,  as  if  the  money  were  invested. 

Dundalk. — Anscal  Estimates. — The  estimate  of  Mr. 

p.  A.  Spalding,  engineer  and  manager  to  the  U.D.C.  electricity  de- 
partment, for  the  ensuing  financial  year,  shows  a  deficit  of  £  1 1  after 
meeting  interest  and  sinking-fund  charges  on  capital  loans,  and 
states  that,  but  for  anticipated  economy  in  the  use  of  ignition 
oil.  the  deficit  would  have  been  C.-^OO.  Mr.  Spalding  recommends 
that  the  contract  for  town  lamps  be  increased  liy  one-sixth  as  from 
-Vpril  1st,  making  a  total  increase  of  33',  per  cent,  on  the  pre-war 
contract. 

Ebbw  Vale. — Strike.— All  the  electrician.^  of  the  Ebbw 
Vale  Co.  and  the  Ebbw  Vale  District  Council  have  struck  for 
higher  pay. 

Edinburgh. — The  Corporation  Electric  Liixhtinff  Com- 
mittee, on  Friday,  considered  the  situation  with  regard  to  the 
position  of  the  proposed  power  station  at  Portobelhi,  on  which 
work  has  been  almost  suspended  since  the  outbreak  of  the  war.  New 
questions  have  arisen  in  connection  with  the  report  of  the  Snl)- 
Committee  of  the  Coal  Conservation  Committee,  which  suggests 
the  establishment  throughout  the  country  of  super-electric  power 
stations  to  supply  the  whole  kingdom.  One  of  these,  it  is 
suggested,  might  be  erected  at  Newcastle,  which  would  lie  able  to 
supply  the  most  of  Scotland,  and  thus  obviate  the  necessity  of 
erecting  the  Portobello  station.  At  Friday's  meeting.  Sir  Alex. 
Kenne(iy,  who  was  present,  explained  matters  to  the  Committee, 
and  it  was  agreed  to  instruct  him  to  prepare  jilans  showing  the 
immense  possibilities  of  the  Portobello  station,  and  that  it  fulfils  all 
the  requirements  of  the  Coal  Conservation  Committee  for  the 
erection  of  a  big  super-station  capable  of  supplying  an  almost 
unlimited  area,  and  that  this  should  be  submitted  direct  to  the 
Minister  of  Munitions,  and  permission  be  asked  to  begin  operations 
on  the  station. 

The  Corporation  electrical  engineer  reports  that  there  is  now  an 
extra-high-tension  converting  plant  at  McDonald  Road  station,  and 
that  with  the  provision  of  the  necessary  switch  gear  at  Dewar 
Place  station  he  will  be  able  to  effect  a  considerable  economy  during 
the  four  or  five  summer  months.  The  saving  is  expected  to  be 
over  £1,000  a  year. 
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Gillingham  (Kent).— Pi-ant  Inchease.— 'J'Ijc  T.C.  bus 

by  12  \\>u-H  to  G  rejected  a  recommendation  to  install  at  the  I'leo 
tricitv  works  an  additional  Diesel  engine.  &<•..  at  an  estimated  coal 
of  £  1 2.11OO.  The  Kent  Electric  Power  Co..  wlio  had  lieen  approached, 
had  found  it  impossible  to  assist  the  Council  in  its  difficulty  hv 
trivintr  a  part  supply  of  enerjry  in  bulk. 

Hereford. — Loan  Application. — The  T.C.  has  applied 

to  the  L.ft.B.  for  sanction  to  a  loan  of  .£0.000  to  meet  over-expendi- 
ture for  plant,  &c.,  at  the  E.L.  works,  caused  by  jrreat  increases  in 
was'es  and  cost  of  materials  since  the  tirst  letting  of  the  contracts. 

Huddersfield. — The  employes   at   the  electricity   works 

have  passed  a  resolution  in  favour  of  electricity  workers,  engrine- 
men,  and  firemen  takin?  their  place  in  the  ranks  of  organised 
labour,  with  an  immediate  object  of  asking  for  an  increase  of 
£1  per  week  over  pre-war  wages  and  the  12}  per  cent,  bonus. 

Lourenco  Marques. — The  Electric  Light  Co.  has  infonned 

the  Municipality  that  it  is  prepared  to  reduce  meter  rents,  which 
now  stand  at  4s.  monthly,  by  20  per  cent.,  and  the  price  per  unit, 
which  is  now  2s.  3d.,  by  10  per  cent.  The  Municipality  is  not, 
however,  willing  to  accept  these  terms,  and  is  proceeding  to  obtain 
powers  and  funds  to  expropriate.  All  the  local  bodies  support  the 
Municipality  in  this  matter. 

Lye. — 'Street  Lighting. — The  U.D.C.  has  decided  to 

have  installed  by  the  Midland  Electric  Light  Co.  eight  public 
electric  lamps,  which  will  replace  those  lit  by  gas. 

Ormskirk. — Price  Increase. — It   has  been  decided  to 

increase  the  charges  for  electrical  energy  for  lighting,  heating, 
power  and  other  purposes,  as  from  March  31st,  by  a  further 
addition  of  10  per  cent,  to  the  present  charges. 

Newquay. —  Proposed     Prov.     Order. — The    Electric 

Light  and  Power  Co.,  Ltd.,  is  to  apply  to  the  B.  of  T.  for  a  pre  v. 
order  to  raise  the  prices  as  follows  :  for  any  amount  up  to  12  units, 
lOs..  and  for  each  unit  over  12.  lOd. 

Salford. — Year's  Working. — The  financial  results  for 

the  year  ended  March  31st,  1917.  show  a  total  income  of  £1.^5,813. 
The  working  cost.s  —  including  energy  purchased — amounted  to 
£84.334.  leaving  gross  profit  of  671,47;).  which  equals  9'4  per  cent. 
on  capital  expended.  After  payment  of  interest,  £17,72.5,  and 
sinking  fund,  £32,400,  there  remained  a  net  profit  of  £21,3.")4. 
From  the  net  profit  £12,000  has  been  allocated  to  the  relief  of  the 
rates,  and  the  remainder,  .£9,3.54.  to  the  depreciation  and  renewals 
funds.  The  gross  and  net  profits  are  the  largest  recorded  in  the 
history  of  the  undertaking.  Electrical  energy  sold  for  all  purposes 
amounted  to  29,572,331  units,  against  24,856,435  units  the  pre- 
ceding year,  an  increase  of  2i"l  per  cent.  The  energy  sold  for 
lighting  shows  a  slight  decrease,  but  there  is  an  increase  of  13  per 
cent,  in  the  supply  for  traction  and  27  per  cent,  in  that  for  power 
purposes.  The  total  increase  in  cost  of  production,  due  to  abnormal 
conditions,  amounts  to  £27,500.  On  the  other  hand,  increased 
revenue,  due  to  advanced  rates,  amounts  to  £13,300.  A  sum  of 
£24,227  was  expended  during  the  year  on  capital  account,  of  which 
£22,,sl4  went  to  m.achinery  at  Frederick  Road,  £519  on  sub- 
stations, and  £8153  on  mains  .and  services.  The  capital  account 
now  stands  at  £020,304.  There  has  been  a  saving  of  £17.000  in 
fuel  alone,  while  the  reduction  in  oil,  stores  and  repairs  can  be 
taken  as  £2,500  per  annum.  Tliis  saving  is  almost  entirely  due  to 
the  increased  efficiency  of  the  modern  plant  recently  completed, 
which,  although  supplied  since  the  outbreak  of  war,  was  purchased 
at  extremely  favourable  prices. 

South    Africa. — Bloemforteix. — Owing  to  one  of  the 

heaviest  rainstorms  ever  known  in  the  history  of  Bloemfoutein, 
the  municipal  electrical  power  station  recently  became  flooded,  and 
it  was  necessary  to  shut  down  the  plant  for  48  hours.  The  tram- 
cars  came  to  a  standstill  and  the  streets  were  in  darkness. 

Paarl  (Cape  Province").— The  ratepayers,  at  a  public  meeting 
convened  for  the  purpose,  unanimously  resolved  to  adopt  the 
propo.sal  of  the  Town  Council  to  extend  the  electric  light 
installation  at  an  additional  expenditure  of  £2.200.  The  Mayor 
stated  that  the  extension  would  yield  a  profit  of  1 8  per  cent.  ;  320 
premises  are  now  supplied  with  electric  light,  giving  the  munici- 
pality a  revenue  of  £3,0C0  per  annum. 

Southport. — Year's  Working. — The  Electricity  Com- 
mittee reports  a  loss  of  £890  on  the  undertaking  for  last  year, 
against  a  profit  of  £2,(i82  for  the  previous  year.  The  loss  is 
attributed  mainly  to  the  extra  cost  of  co.al  and  war  bonuses  to 
workmen. 

South  Shields. — Year's  Working. — The  revenue  for  the 

year  ending  March  31st,  1917,  amounted  to  £32.370,  an  increase  of 
£1.632,  or  5'3  per  cent,  compared  with  the  previous  ye.ar.  The 
bulk  of  this  increase  is  accounted  for  by  power  consumers,  from 
^hom  the  gross  revenue  obtained  amounted  to  £11,168,  an  increase 
of  £1.828,  or  19'5  per  cent.  The  revenue  derived  from  electricity 
used  for  heating  purpo.ses  is  £767.  an  increase  of  £228,  equivalent 
to  12"5  per  cent,  over  the  corresponding  figure  for  the  previous  year. 
Revenue  obtained  from  energy  sold  for  lighting  purposes  is 
practically  stationary,  being  £2.224  less  than  in  normal  times. 
Working  expenses  .amounted  to  £18.829.  a  net  increase  of  £1.(;00, 
or  9'4  per  cent.,  and  there  is  an  increase  of  £801  for  income-tax. 
In  spite  of  these  increases  the  works  costs  have  been  reduced  from 
0'57d.  to  0'56d.  per  unit,  and  the  total  costs  from  0'912d.  to  0'909d. 
per  unit.  During  the  whole  war  period  the  fuel  costs  have  been 
less  than  previously,  this  being  due  to  the  new  boiler  plant,  which 
enabled  a  very  low  gr.ade  of  fuel  to  be  X'V      The  gross  profits 


amount  to  £13,541,  an  increase  of  £36,  or  0'2  per  cent.  Capital 
expenditure  stands  at  £227.717,  the  total  expended  during  the  year 
being  £2,619.  There  has  been  no  increase  in  tariffs  over  pre-war 
I'ates,  but  there  has  been  a  deficit  on  the  year's  working  for  the  past 
two  years.  This  has-been  met  out  of  the  reseiwe  fund,  which  now 
stands  at  £12,189,  equivalent  to  5'3  per  cent,  of  the  capital 
expenditure,  without  unduly  decreasing  the  reserve,  or  increasing 
the  tariffs. 

Stamford. — The  T.C.  has  granted  permission  to  the 
Electric  Light  Co.  to  erect  an  overhead  cable  along  the  side  of 
Ryhall  Road,  to  Messrs.  Martin's  works. 

Whitehaven. — Loan  Application. — The  Lighting  Com- 
mittee of  the  T.C.  has  decided,  in  view  of  the  increased  demand  lor 
power,  to  apply  for  sanction  to  a  loan  of  £2,000  for  the  installation 
of  a  200-KW.  generating  set. 


TRAMWAY  AND  RAILWAY  NOTES. 


Accrington, — Wages. — Under  the  new  award  affecting  i 

tramway  workers.  Accrington  Coi^poration  will  be  involved  in  an  f 
additional  expenditure  of  between  £1,800  and  £2,000  a  year.  : 
Compared  with  pre-w<ar  rates,  the  wages  at  present  paid  have  { 
increased  by  £6.000  per  annum.  ! 

Birminghani.— Bonus    Question. — A    week    ago    the  i 

Committee  on  Production  decided  to  grant  the  12i  per  cent,  bonus  j 
to  the  workmen  employed  in  the  gas  and  water  departments  and  , 
the  men  engaged  at  the  tramway  depots,  as  froiu  February  13th.  : 
The  men  objected  to  this,  as  the  12}  per  cent,  award  to  the  muni-  .'. 
tion  workers  (including  Corporation  electrical  employes)  was  dated  ;^ 
October  last,  and  at  a  m.a-ss  meeting  decided  to  come  out  on  strike  ■\ 
at  the  end  of  the  week  if  the  payment  were  not  made  retrospective  j 
to  last  autumn.  On  Friday  conferences  took  place  with  the  , 
Salaries  and  Wages  Committee  of  the  Corporation,  and  the  result 
was.  after  a  withdrawal  of  the  strike  notice  by  a  large  deputation  .( 
of  the  operatives,  to  leave  the  matter  for  settlement  to  the  Lord  ^ 
Mayor  (Aid.  A.  D.  Brooks).  He  decided  in  favour  of  altering  thet' 
date  for  the  payment  of  the  bonus  to  December  15th,  and  this  ■ 
decision  was  received  with  cheers.  The  motormen  and  con-  ! 
ductresses  on  the  tramways  were  not  included  in  the  award  of  the  J 
Committee  on  Production,  and  it  was  a^eed  to  make  at  once  a  - 
joint  application  to  that  Committee  to  Inake  an  award  without ;. 
delay.  < 

Bradford. — Tramways  Strike. — The  Corporation  tram- J 

cars  were  brought  to  a  standstill  last  Saturday  morning,  the  '^ 
employes  deciding  on  a  strike  at  the  end  of  the  J'rid.ay  night  ■ 
service.  The  trouble  has  been  brought  about  by  the  women  employes,  ; 
who  contend  that  they  are  entitled  to  the  full  extension  to  £1  per  , 
week  bonus  above  pre-war  wages  recently  awarded  to  men  transport  ^ 
workei-s.  The  women  who  have  replaced  men  are  paid  the  same  j 
wages  as  the  men.  *rhe  contention  of  the  Tramways  Committee  is  •' 
that  as  the  bonus  paid  to  women  is  different  to  that  of  the  men,  ' 
they  should  receive  only  the  same  advance  as  that  just  granted  by ,' 
the  national  award  to  the  men,  which  in  the  case  of  the  Bradford,"^ 
workers  is  4s..  the  difference  between  168.  and  the  new  figure  of  ■ 
£1.  The  women's  bonus  was  98.,  so  that,  granted  an  advance  of  ■ 
4s.  like  that  which  brings  the  men  up  to  £  1  above  pre-war  rates, ;, 
the  women  get  13s.  above  those  rates.  Both  parties  have  now» 
agreed  on  an  appeal  to  the  Committee  on  Production,  but  a  settle-  ; 
ment  is  hindered  by  a  demand  issued  on  Sunday  that  the  Com- ' 
mittee  on  Production  should  give  its  promise  within  three  days  to  J 
deal  with  the  matter.  •  _  | 

Continental. — Switzerland. — The  electrification  of  the^ 
Scherzlingen-Berne  and  Brigue-Sion  lines  has  just  been  approved  > 
by  the  Administrative  Council  of  the  Swiss  Federal  Railways.  This 
electrification  is  to  be  carried  out  as  speedily  as  possible  ;  it  will  i 
require  17  electric  locomotives  and  involve  an  outlay  of  9.700,000  fr. ' 
Another  scheme,  having  in  view  the  electrification  of  the  whole  of  J 
the  Swiss  railways  by  means  of  hydro-electric  energy,  is  also  under  ■. 
consideration.  The  estimated  outlay  is  put  at  500,000,000  f  r.  The 
Swiss  Federal  Railways  Administration  is  specially  bent  on  the ; 
realisation  of  this  scheme,  in  order  to  free  the  Republic  from  de- j 
pendence  on  Germany  for  imports  of  coal,  with  its  contingentj 
political  embarrassments.  ' 

Italy. — The  details  of  the  electric  railways  from  Pracchia  toj 
San  Marcello  Pistoiser  are  definitely  settled  as  follows  : — The  line 
will  be  of  the  normal  gauge,  and  it  will  put  into  communication'j 
with  Porrethana  the  numerous  centres  which  have  their  head  at 
San  Marcello.  and  facilitate  the  service  of  important  industrial, 
establishments  such  as  those  of  Cartierelini,  the  Metallurgicav 
Italiana.  the  Gamberini  foundries.  &c.  The  length  of  the  line  willj 
be  about  15  kilometres  ;  starting  from  Pracchia  it  will  cross  the] 
river  by  an  armoured  concrete  bridge  n(;  metres  long,  and  in  about,; 
the  middle  of  the  course  will  pass  under  Mount  Oppio  by  a  tunnel' 
556  metres  long,  thence  continuing  to  Limestre  and  its  terminus  at.- 
San  Marcello.  The  equipment  will  comprise  12-metre  Vignoleai 
rails,  of  a  weight  of  12,5o0  kg.,  the  systtm  of  traction  being  con-J 
tinuous  ciirrent  at  about  800  volts.  The  electric  power  will  bej 
drawn  from  the  wotks  of  the  Suciet.a  Ligure-Toscaua.  The  cost  of, 
the  undertaking  is  estimated  at  3,000,000  lire,  with  rolling  stocW 
costing  500,000  lire.  : 
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Dublin. — Wages   and   Discontinued   Services. — The 

United  (Electrio)  Tramways  Co.  has  Issued  a  statement  to  the  effect 
tliat  iii(|uiries  made  from  the  Committee  on  Production  aud  at  the 
Ministry  of  Labour  show  that  it  is  not  bound  by  tlie  terms  of 
the  award  of  20s.  a  week  on  pre-war  rates  to  the  employes  of 
English  companies.  The  company  holds  that  it  would  be  manifestly 
inequitable  if  the  same  war  advances  applied  in  existing-  circum- 
stances to  Great  Britain  and  Ireland,  pointing  out  that  the 
conditions  differ  in  British  centres.  The  directors  have  again  con- 
sidered the  war  wages  question,  aud  have  decided  to  give  a  further 
advance  of  4  s.  per  week  to  motormen  and  conductors,  making  an 
increase  of  12s.  tid.  and  ISs.  on  pre-war  rates.  The  men  have  teen 
advised  by  their  Union  officers  to  accept  the  4s.  advance,  but  it  is 
understood  that  if  the  Government  do  not  fix  an  arbitration  date,  a 
fresh  notice  to  stop  work  in  seven  days  will  he  handeif  in  on  a 
claim  for  the  full  £  1  advance  on  pre-war  rates. 

On  Monday  notice  was  given  that  in  consequence  of  the  urgency 
of  conserving  coal  supplies,  the  company  is  compelled  to  reduce  the 
services  as  from  Thursday.  21st  iust. 

The  Transport  Director  announces  that  owing  to  the  tonnage 
-difficulty  a  diminution  of  1,000,000  tons  a  year  in  the  Irish  coal 
supply,  or  about  one-fourth  of  the  usual  supply,  is  expected,  and  a 
Committee  of  the  principal  importers  and  users  is  to  take  in  hand 
the  proper  apportionment  of  supplies. 

Higher  Fares  on  Tramways. — In  connection  with  the 

recent  award  by  the  Committee  on  Production  to  tramway  workers, 
the  following  resolution  was  adopted  at  a  preliminary  conference 
of  tramway  employers  and  Unions  called  by  the  Chief  Industrial 
Commissioner  : — "  That  Sir  George  Askwith  be  asked  to  obtain 
from  the  War  Cabinet  an  undertaking  that  they  will  take  imme- 
diate steps  to  authorise  the  increase  of  the  maximum  tolls  and 
charges,  whether  statutory  or  otherwise,  which  may  te  demanded 
on  all  tramways  or  light  railways,  by  an  amount  to  be  decided  by 
the  Board  of  Trade."  This  resolution  was  signed  by  Mr.  J.  B. 
Hamilton,  representing  the  Municipal  Tramways  Association  ;  Mr. 
R.  J.  Howjey,  representing  the  Tramways  and  Light  Railways 
Association ;  and  Mr.  R.  WUliams,  secretary  of  the  National 
Transport  Workers'  Federation,  representing  the  men's  Unions. 
The  resolution  indicates  that  all  parties  to  the  arrangement  are 
agreed  that  the  advances  necessitate  an  increase  in  fares  on  tramway 
systems. 

Leeds. — Wages. — The  terms  of  the  award  of  the  Com- 
mittee on  Production  are  to  be  applied  immediately  to  the  drivers 
and  conductors  on  the  Leeds  tramways.  Drivers  who  received 
37a.  6d.  pre-war  wage  and  I.^)S.  war  bonus  will  now  have  their 
bonus  increased  to  £  1  ;  women  conductors  who  received  27s.  Gd. 
+  I2s.  war  bonus  will  have  their  bonus  increased  by  4s.  The 
question  whether  the  award  is  to  applj'  to  women  who  do  not 
yet  participate  in  the  war  bonus  is  to  be  referred  to  the  Committee 
on  Production.  ^^_^ 

Railway    Workers'    Wages.  —  The  Executive   of    tlie 

National  Union  of  Railwaymen  has  decided  to  apply  to  the  Railway 
Executive  tor  a  further  advance  in  wages  tothe  employes  of  British 
railways.  This  application  is  an  outcome  of  the  12^  per  cent,  in- 
crease conceded  to  the  general  body  of  workers  coming  under  the 
mimitions  trades,  and  railway  workers  now  claim  to  be  placed  on 
terms  of  equality  with  other  workers. — Duihj  'Mefjraph. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Leeds. — Mr.  T.  B.  Jolmson,  the  supcrintemlent  engineer 

of  the  telephone  department  at  Leeds,  states  that  unless  an  unex- 
pected hitch  occurs  to  check  progress,  the  change  to  the  automatic 
system  will  be  made  in  Leeds  in  May. 

Spain. — On    the   promulgation   of    a   decree   dissolving 

societies  of  employes  of  Government  De]iartments,  last  week,  the 
whole  of  the  employes  of  the  Posts  and  Telegraphs  refused  to  sub- 
mit to  it,  and  the  telegraph  service  throughout  the  countryj  came 
to  a  standstill,  except  in  isolated  cises.  On  ^aturdi-y  the  telegraph 
service  was  placed  under  military  control,  and  the  telegraph  offices 
were  occupied  by  troops.  Decrees  were  also  published  in  the 
Ofticinl  ffu:i'lte  dismissing  the  employes  of  the  postal  and  tele- 
graphic services,  who  will  be  mobilised  under  military  law. 

On  Monday  the  Government  settled  the  dispute  by  granting  all 
the  demands  of  the  employes. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Aberdare. — March  31st.  Electricity  and  Tramways 
Department.  Stores  for  12  months.  See  "  Official  Notices  "  February 
22nd. 

■  Aberdeen. — April  !)th.  Electricity  Department.  One 
5,000-K\v.  turbo-alternator,  surface  condenser,  and  auxiliaries. 
See  "Official  Notices  '  to-day. 
■  Australia. — Melbourne. — Tune  7th.  Department  of 
the  Navy.  Supply  and  erection  of  power  plant  at  Garden  Island, 
Sydney.     Director  of  Navy  Contracts,  Melbourne. 


Darlington.  —  March     I'lith.       Electricily     Comniitlee. 

Water-tube  lioiler,  economiser.  cooling  towei-.  fan,  and  feed  pump. 
See  "  Official  Notices  "  March  16tb. 

Eastbourne. — March  2r.th.  Electricity  Department. 
Six  or  twelve  months'  supply  of  pea  or  slack  coal.  See  "  Official 
Notices  "  March  15th. 

Edinburgh.  — March  :jOth.  Electric  fittings,  &c.,  for 
Midlothian  and  Peebles  District  Asylum,  Rosslynlee.  Clerk  and 
Treasurer,  19,  Heriot  Row,  Edinburgh. 

Halifax,— March  2Gth.  B.  of  G.  Electrical  fittings  for 
six  months.  Mr.  A.  T.  Longbotham,  Clerk  to  the  Guardians, 
Carlton  Street.  Halifax. 

Manchester.  —  March  27th.  Electricity  Committee. 
Supply  aud  laying  of  33,000-volt  E.n.T.  cable.  See  "'Official 
Notices  "■  March  8th. 

April  2nd.  Corporation  Electricity  Committee.  For  Moss  Side 
sub-station.  Three  3,000-k.v.a.,  33,000-volt,  three-phase,  static 
transformers.  Specifications,  &c.,  from  Mr.  F.E.  Hughes,  Electricity 
Department,  Town  Hall. 

aiarch  25th.  L.  &  Y.  Railway  Co.  Various  stores  for  12  months, 
including  :  (3G)  Signal,  telegraph  and  electrical  fittings.  (37^ 
Signal,  telegraph,  and  electric  light  wires.  CH)  Siemens  and 
electrical  steel  sheets.  Mr;  Waring,  Stores  Department,  Osborne 
Street,  Manchester. 


CLOSED. 


Government  Contracts. 

February.  1918. 


-List  of  new  contracts  placed  in 


War  OrFR-K. 
X-Ray  ac-cumulatnrs. — Preinier  Accumulator  Co.,  Ltd. 
Dynamos.-^-Brush  Electrical  Engineering  Co.,  Ltd. ;  Electric  Construction 

Co.,  Ltd.;  General  Electric  Co.,  Ltd.;  Rhodes  Motors,  Ltd.;  Newtous, 

Ltd. 
Generating  sets.  —  Browett,   Lindley  &  Co.,  Ltd.:    Electric  Construction 

Co.,  Ltd. ;  Fetters,  Ltd.  ;  Siemens  Bros.  &  Co. 
Motors,  &c. — Electric  Construction  Co.,  Ltd. 
Electric  light  set. — Coventry  Simplex  Engines,  Ltd. 
Electric  switchboards.— Geiieial  Electric  Co.,  Ltd. 
Steel  tubes. — Stewarts  iV  Llovds,  Ltd. 
Iron  wire.— R.  Johnson  &  Nephew,  Ltd. ;   Rylands  Bros.,  Ltd. ;  Shropshire 

Iron  Co.,  Ltd. 

India  Office.    Stokf.  Dei-An-rMENT. 

Brass  tubing. — Barle,  Bourne  &  Co, 

Copper  wire. — J.  "Wilkes,  Son  &  Mapplebeck. 

Tubes.— Stewarts  &  Lloyds,  Ltd. ;   British  Mannesman  Tube  Co. 

H.M.  Office  of  'Works. 
Engineering  services.— H.M.  Fuel  Research  Station,    East    Greenwich' 

ii^lectric  push-button  goods  lift. — Aldous  &  Campbell,  Ltd. 
Post  Office.    . 
Repairing  wire  apparatus. — -Wyjin,  Timmins  &  Co.,  Ltd. 
Telephone  apparatus. — Automatic  Telephone  Manufacturing  Co.,  Ltd.  : 

British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd.;    -Western  Electric 

Co.,  Ltd. 
Battei7  boxes.— -W.  D.  Tucker  &  Sons,  Ltd.  ■ 
Submarine  cable.— Siemens  Bros.  &  Cd.,   Ltd. ;   Telegi'aph   Constniction 

and  Maintenance  Co.,  Ltd. 
Telegraph  cable.— B.I.  A  Helsby  Cables,  Ltd. ;    General  Electric  Co.,  Ltd  : 

W.  T.  Glover  &  Co.,  Ltd. :  Henley's  Telegraph  Works  Co.,  Ltd. ;  India- 

Rubber,  Gutta-Percha  &  Telegraph   Works    Co.,    Ltd.  ;    Johnson  and 

Phillips,  Ltd.  :  Union  Cable  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Telephone  cable. — Peel-Conner  Telephone  Works,  Ltd. 
Leclanche  ceils. — Siemens  Bros.  &  Co.,  Ltd. 
Telephone  cords.— B.I.  &  Helsby  Cables,  Ltd. ;  London  Electric  Wire  Co. 

and  Smiths.  Ltd. ;  Western  Electric  Co.,  Ltd. 
Terminal  irons.— Walls,  Ltd. 
Telephone  lamps.— General  Electric  Co.,  Ltd. 
Distribution  cable  plugs.— B.I.  &  Helsby  Cables,  Ltd.  ;  Henley's  Telegraph 

Works  Co.,  Ltd. 
Stay  rods. — BuUers,  Ltd.;  Bayliss,  Jones  &  Bayliss.  Ltd. 
Insulators,  spindles.— Bayliss,  Jones  &  Bayliss,"  Ltd. ;  BuUers,  Ltd. ;  Guest, 

Keen  &  Nettlefolds,  Ltd. ;  T.  W.  Leach,  Lt^ 
Wire  strainers. — S.  Venables  &  Son. 
Stay  swivels. — BuUers,  Ltd. 

Telephones.— Gent  &  Co.,  Ltd. ;  Peel-Conner  Telephone  Works,  Ltd. 
Bronze    wire.— T.    Bolton  &  Sons,   Ltd. ;     B.I.  &  Helsby  Cables,   Ltd.  : 

Shropshire  Iron  Co.,  Ltd. :  F.  Smith  &  Co.  incorporated  in  the  London 

Electric  Wire  Co.  A  Smiths,  Ltd. 
Galvanised  steel  wire.— E.  .lohnson  ,t  Nephew,  Ltd. 


FORTHCOMING     EVENTS. 


Junior  Institution  of  Engineers.— Friday,   March  aZiid.     At  39,  Victoria 
Street.  S.W.     At  7.30  p.m.     Paper  on  "  Pyrometers  and  Impact  Testing," 

by  Mr.  C.  E.  Foster. 

(Midland   Section).— Friday,   March  22na.    At  the  Imperial   Hotel. 
Temple  Street,  Birmingham.    At  7.45  p.m.     Paper  on  *'  Constructional 

Engineering,"  by  Mr.  G.  W.  Costigan. 

Royal  Institution  of  Great  Britain.— Friday,  March  22nd.     At  Albemarle 

Street,  W.  At  5.30  p. m.  Lecture  on  "  Radiation  from  System  of  Electrons," 
by  Pruf.  Sir  J.  J.  Tlioiuson,  President  R.S. 

Saturday,  March  'J;^rd.     At  :i  p.m.     Lecture  on  "Problems  in  Atomic 
Structure,"  by  Prof.  Sir  J.  J.  Thomson,  President  R.S. 

Physical   Society  of   London.- Friday,  March  22n.l.    At  .1  p.m.      \l   the 

Imperial  CoUcKe  .if  Science.  South  Kensington.  Kourtli  Guthrie  Lecture 
on  •■The  Origin  of  Spiitia."  by  Prof.  J.  C.  M.-Lennan. 

Institution   of  Electrical   Engineers. —  i  Manchester    Local    Section).— 

Tuesday,  Mih-lIi  •2(;tli.  At  tlie  Encineei-s'  Club.  At  7  p.m.  Paper  on 
"The  "Mechanical  Design  and  SpeciHcation  of  the  Turbo-alternator 
Rotor,"  by  Dr.  S.  P.  Barclay. 

Greenock   Electrical    Society.— Thursday,  Marcli  asth.     At  7.4£p.m.    At 

22.  West  Stewart  Street.  General  meeting.  Saturday,  March  .30th. 
Visit  to  McAlpine's  Lead  Works,  Govan. 
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NOTES. 

The  Electrical  Wages  Award.— According  to  the  Daih/ 

Teleyraph .  the  Minister  of  Labour  averted  a  stoppage  of  the  London 
electrical  services  on  Saturday  by  arranging:  to  secure  the  payment 
to  electricians  of  the  extra  wages  granted  to  them  last  January,  if 
necessary  by  Government  re-imbursement  of  the  contractors  whose 
contracts  did  not  allow  for  the  extra  payments.  "'  The  men  con- 
cerned were  City  munition  workers,  who  alleged  that  some  of  the 
Government  contractors  had  not  made  the  grant.  .It  was  feared 
that  the  Tubes,  trains,  factories,  and  all  services  depending  upon 
electrical  supply  would  be  interfered  with,  Hapi)ily  the  inter- 
vention obviated  this  possibility.' 

Appointments    Vacant.  —  ilcter    tester    ( e:!),    for    the 

Borough  of  Salford  Electricity  Department  ;  switchboard  attendant 
(£117  -\-  12i  percent.),  for  the  Borough  of  Nuneaton  Electricity 
Department  ;  senior  charge  engineer,  for  the  North  Metropolitan 
Electric  Power  Supply  Co,,  St.  Albans  ;  charge  engineer,  also 
engine-driver  (40s.  to  45b.).  for  the  Dover  Corporation  Electricity 
Works  ;  switchman  (658.  6d.  +  12^  per  cent.),  for  the  City  of 
Birmingham  Electricity  Supply  Department :  mains  foreman 
(603.  -f  12i  per  cent.),  for  the  Londonderry  Corporation  Electricity 
Department.     See  our  advertisement  pages  to-day. 

Chief    Technical   Assistants'   Association. — The  Hon. 

Secretary  of  the  Chief  Technical  Assistants'  Association  informs  us 
that  the  Executive  Committee  is  giving  the  question  of  the 
membership  of  the  senior  technical  officers  of  the  undertakings 
outside  Greater  London  every  attention,  and  it  is  hoped  very 
shortly  to  submit  proposals  to  those  interested.  In  the  meantime, 
the  senior  technical  officers  of  the  grades  eligible  for  membership, 
who  have  not  yet  communicated  with  the  hon.  secretary,  should  do 
so  :  apart  from  the  advantages  of  all  senior  technical  officers  in 
the  United  Kingdom  being  associated,  and,  consequently,  having  a 
medium  for  the  interchange  of  information  and  other  matters,  the 
formation  of  the  new  Association  or  Institution  can  1)6  materially 
assisted  by  the  existing  Associations,  and  on  this  ground  alone,  if 
not  on  any  other,  all  senior  technical  officers  should  put  themselves 
forward  for  election  to  membership,  with  a  view  to  obtaining  the 
requisite  representation  in  connection  with  their  professional  status 
and  appointments,  l)efore,  or  on,  the  Committee  or  Committees 
which  may  undertake  the  drafting  of  the  articles  of  the  new 
Association  or  Institution, 

Foreign  Trade. — The  February  Fkjdhes. — The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  : — 


Imports. 
Electrical  goods 
Machinery 

Exports, 
Electrical  goods 
Machinery 


February, 
1918, 
55,876 
1,106,837 

156,,-45 
1,S2.-..SSI 


Inc.  or 
dec. 

-  51,464 
-t-596,612 

-114,395 

-  4S2,'.I9S 


2  months,  191S. 
Inc.  or  dec. 

-  96,569 
-I-      .")65,954 

-  349.795 

-  1.208.019 


Water  Power  in    Co.  Donegal. — In   tlie  ///s//    Ihiihler 

ruid  Engineer  for  March  Uith.  Mr.  Thos.  M.  Batchen.  M.Inst.C.E 
discusses  Ireland's  possibilities  of  power  development.  Unfortu- 
nately, the  flow  of  the  great  rivers  is  so  variable,  that  without 
impounding  on  a  large  scale  it  is  impossible  to  get  a  very  high 
range  of  continuous  power  ;  nearly  all  these  rivers  originate  in, 
and  flow  through,  agricultural  or  pasture  lands,  and  any  water- 
power  scheme  involving  the  flooding  of  cultivated  lands  will  not 
be  looked  upon  with  sympathy. 

The  author  therefore  directs  attention  to  those  parts  of  Ireland 
where  the  disabilities  attending  the  great  rivers  do  not  obtain,  and 
where  smaller  installations  may  be  constructed  at  comparatively 
little  cost  per  h.f.  The  Donegal  Highlands.  Connemara.  and 
Kerry  are  not  unlike  the  Scottish  Highlands  in  topography,  and 
are  subject  to  an  annual  rainfall  in  excess  of  the  figure  assumed  in 
Mr.  Newlands's  paper  (abstracted  in  the  Elec.  Rev.  of  February 
8th,  1918). 

The  numerous  loughs  and  well-defined  valleys  of  Donegal  lend 
themselves  readily  to  the  cheap  impounding,  and  subsequent  regu- 
lation of  discharge,  of  this  considerable  rainfall. 

On  the  Clady  River  the  level  of  the  loughs  can  be  raised  10  ft. 
in  height  without  injury  to  cultivated  lands  or  public  roads,  and  a 
reservoir  formed  capable  of  containing,  above  the  draw-ofl:  level, 
350  million  cb,  ft.  of  water.  The  outflow  through  a  fall  of  1S2  ft, 
could  produce  2,900  H.p.  10  hours  a  day. 

On  the  Gweedore  River,  Lough  Anure  could  be  raised  25  ft,  in 
level  and  rendered  capable  of  storing  over  380  million  cb,  ft,  of 
water.  The  fall  obtained  is  115  ft.,  and  the  estimated  power  is 
1.065  H.P.  per  10-hour  day.  The  powers  of  the  Gweedore  and 
Clady  river  proposals  can  be  generated  at  the  same  place,  in  one 
power  station. 

At  Owencarrow,  Lough  Veagh  can  be  converted  into  a  reservoir 
with  a  storage  capacity  of  about  420  million  cb.  ft.  Glen  Lough 
can  be  raised  In  ft.,  and  made  capable  of  storing  a  further  300 
million  cb  ft.  It  is  estimated  that  1,950  H.P.  per  10-hour  day  can 
be  generated. 

Electrical  power  could  be  transmitted  from  several  generating 
stations  to  electrochemical  or  other  works  placed  near  one  of  the 
many  Donegal  harbours,  so  that  raw  material  could  be  brought 
cheaply  into  the  country,  and  the  manufactured  article  as  cheaply 
exported.  Part  of  the  power  could  be  conveyed  to  Londonderry  for 
use  in  the  industries  of  that  city. 


Volunteer  Notes. — London   Army  Troops  Companies, 

Volunteer   Engineers. — Headquarters:   Balderton   Street,  Gros- 
venor  Square,  W.  1. 

Orders  for  the  week  ending  March  3l3t,  1918,  by  Lleut.-Colonel  C.  B.  Clay, 
V.D.,  Commanding. 

OfBecr  for  the  Week.-Uevil.  F.  G.ivwoud. 

Monday,  March  2ith.— Ko.  3  Comiwnv,  6.30—8.30.  Recruits'  DriU,  6.30—8.30. 
Signalling  Section,  6.30—8.30. 

Tuesday,  March  26th. — Lecture  on  "Demolitions,"  at  6.30.  Physical  Drill 
and  Bayonet  Fighting,  at  7.30.  » 

Wednesday,  March  '27th. — No.  1  Company,  Knotting,  Ac,  0.30 — 8.30, 
Kecruits'  Drill,  6.30. 

Thursday,  March  28th.— No.  2  Company,  Knotting,  &c.,  6—8.  Recruits' 
DriU,  6.30— S.30.    Signalling  Section,  6.30—8.30.    Ambulance  Section,  6.30—8.30. 

Friday,  March  29th. — Commandant's  Pai-ade  at  Waterloo  Station,  8,4."",  a.m.. 
opposite  No.  10  platfoi-m,  for  work  at  Esher.  Uniform.  Marching  Order, 
without  rifles.    Mid-day  and  tea  i-ations  to  be  can-ied. 

Saturday,  March  30th.— Headquarters  closed. 

Sunday.  March  31st. — Commandant's  Parade  at  Waterloo  Station,  8  45  a.m., 
opposite  No.  10  platform,  for  work  at  Esher.  Uniform.  Marching  Order, 
without  rifles.    Mid-day  rations  and"  tea  ditto  to  be  carried. 

Special  OrdeTit — All  drills  will  take  place  at  Headquarters,  unless  otherwise 
stated. 

(By  order)  Maoleod  Tbabslet,  Copt,  and  Adjutant. 


ine  British  Engineers'  Association. — The  sixth  annual 

general  meeting  of  this  Association  was  held  in  the  Central  Build-  : 
ings,  Westminster,  on  Thursday  last  week  ;  Sir  Wilfrid  Stokes,  ; 
K.B.E.  (president),  in  the  chair. 

There  was  a  large  attendance  of  members  from  all  over  the 
country.  The  president,  in  moving  the  adoption  of  the  report  for 
the  year,  referred  to  the  growth  of  the  work  of  the  Association, 
particularly  in  relation  to  the  obtaining  of  inquiries  from  overseas, 
the  issue  of  the  Association's  Directories,  and  the  numerous  services 
rendered  to  individual  members.  The  new  Council  for  the  year 
1918-19  was  declared  as  follows  : — 

Pre»M<n(,— Colonel  O.  C,  Armstrong,  D.S.O. 
rice-Preiiiltnts  —Mr.  T,  O,  Callender,  Sir  John  Cowan,  Mr.  Herbert  Mar- 
shall, Mr.  L,  E.  Mather,  Sir  Wilfrid  Stokes,  K,B.E.  (pres,  191o-16-17), 
Mr,  J,  E,  Thornycroft,  Mr.  Douglas  Vickers  (pres.  1912-13-14). 
Other  Members  of  the  Council : — 
Mr.  Daniel  Adamson  . .         . .     Joseph  .\damson  &  Co.,  Ltd. 

Mr.  H.  Allcock W.  T.  Glover  &  Co..  Ltd. 

Sir  H.  Austin,  K.B.E Austin  Motor  Co..  Ltd. 

Mr.  S.  Brotherhood     . .  Peter  Brotherhood,  Ltd. 

Sir  E.G.  Burls Vulcan  Foundry.  Ltd. 

.Mr.  G.  Cradock George  Cradock  &  Co.,  Ltd. 

Hydraulic  Engineering  Co.,  Ltd. 

Wm.  Cooke  &  Co.,  Ltd.  trepresentins  Crane 

Section). 
J.  Samuel  White  &  Co.,  Lt<l. 
P.  H.  Lloyd  &  Co.,  Ltd. 
Braithwaite     &     Co.    (representing    Steel 

Structural  Section). 
Sir  Wm.  Arrol  A  Co.,  Ltd. 
British  Aluminium  Co.,  Ltd.  ,, 

H.  W.  Reams  &  Co.  Ltd.  ; 

R.  A.  Lister  &  Co.,  Ltd. 

Electromotors,  Ltd.  ■    . 

Hathorn.  Davey  &  Co.,  Ltd. 
C.  A.  Parsons  cS;  Co.,  Ltd. 
Ruberv,  Owen  A  Co.  i 

Petters,  Ltd. 
Stewarts  &  Llovds,  Ltd. 
FuUerton,  Hodgart  &  Barcliy,  Ltd. 
J.  &  E.  Hall,  Ltd.  (representing  Hefri=;eia 

tion  Section). 
Edgar  Allen  &  Co.,  Ltd. 
Wardle  Engineering  Co.,  Ltd. 
As^oetaliims  on  the  Council :  — 
.Assoc.    Master    Heating     and     D.nms'.ic 

Engineers. 
Soc.  of  British  Gas  Industries. 
Midlaud  Forgemasters'  Assoc. 
.\ssoc.  British  Motor  and  -Allied  Manu'lrs. 
Soc.  of  British  Aircraft  Construclois. 


Mr.  C.  H.  Gilbert 
Mr.  J.  Hemming 
Mr.  J.  H.  Humphryes. 

Sir  J.  Hunter,  K.B.E.  . 
Mr.  A.  Jacob 
Mr.  J.  R.  C.  Kearns     . 
Mr.  C.  Lister 
Mr.  B.  Longbottora 
Mr.  H.  Lupton  . . 
Mr.  C.  P.  Martin 
Mr.  A.  E.  Owen  . . 
Mr.  E.  W.  Petter 
Mr.  T.  C.  Stewart 
Mr.  J.  C.  Tennett 
Mr.  X.  J.  Ward  . . 


.rd  .. 

Reprenenttng  othei 
Mr.  Stanley  J.  Benham 

Mr,  George  Clark 
Mr,  . Arthur  Gamble 
Mr.  H.  C.  B.  Underdown 
Mr.  N.  G.  Gwvnne 


Dr.  Addison  (Minister  of  Reconstruction)  attended,  and  gave  an 
address.  Sir  Wilfrid  Stokes  was  heartily  thanked  for  his  services 
as  president  during  the  past  three  years. 

-it  a  meeting  of  the  new  Council.  Colonel  O.  C.  Armstrong,  chair- 
man of  Messrs.  Greenwood  it  Batley,  Ltd  ,  of  Leeds,  was  unanimously 
elected  president  for  the  year, 

EleiJtrical     Power     Engineers'     Association. —  Further 

propaganda  work  is  being  carried  out  by  the  Northern  Division  of 
the  Assotiation,  with  the  ultimate  object  of  getting  all  power 
engjneers,  having  the  requisite  qualifications,  to  become  members. 
Several  Sub-Committees  have  been  formed,  one  of  which  is  engaged 
on  formulating  a  scheme  for  salaries  of  power  station  stafi's.  On 
Wednesday  evening,  March  13th,  a  very  successful  meeting  was 
held  at  Blackburn  in  connection  with  the  E.P,E..i.,  a  large  number 
of  staff  engineers  from  Blackburn,  Accrington,  Darwen.  Preston, 
Rawtenstall,  Nelson,  and  Colne  being  present.  The  chair  was 
occupied  by  Mr.  Moxon.  of  Blackburn,  the  convener  of  the  meeting, 
who  opened  the  proceedings  with  a  short  announcement  of  the  reasons 
for  calling  the  meeting.  The  chairman  then  introduced  Messrs. 
A.  L.  Lunn  and  ,1.  W.  Thomas,  chairman  and  secretary  respectively 
of  the  Northern  Division  of  the  E.P.E.A.  Mr.  Lunn  gave  an  excel- 
lent and  interesting  address  on  the  origin  and  formation  of  the 
E.P.E.A..  fully  explaining  the  aims  of  the  Association,  and  pointed 
out  how  important  it  was  for  all  power  engineers  to  make  appli- 
cation for  membership  of  the  Association  without  delay,  and,  when 
accepted,  to  continue  as  active  members.  Mr.  Thomas  followed 
with  a  very  able  and  concise  statement,  describing  the  lines  on 
which  the  businef-s  of  the  Association  was  being  conducted  from  the 
Chief  Executive  Committee  ri/i  the  three  divisions — viz..  Northern, 
Midland,  and  Southern — which  in  turn  controlled  a  number  of 
small  Branch  Committees. 

A  resolution  to  the  effect  that  all  present  were  in  favour  and  in- 
tended to  become  members  of  the  E,P.E.A.  was  put  to  the  meeting, 
and  carried  unanimously. 

The  next  general  meeting  of  the  Northern  Division  will  be  held 
in  Manchester  on  April  11th. 
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A  meeting  of  the  Council  of  the  London  Division  of  the  above 
Association  was  held  at  St.  Bride's  Institute,  Fleet  Street,  on  Wed- 
nesday, March  13th.  Representatives  from  over  forty  London 
electricity  supply  undertakings  were  present.  The  president,  Mr. 
A.  C.  Bostel  (Croydon),  w;is  in  the  chair.  The  hon.  secretary,  Mr. 
W.  A.  Jones  (Leyton),  reported  a  gratifyiut;  continued  increase  in 
membership,  and  stated  that  the  Selection  Committee  at  its  last 
meeting-  had  before  it  over  sixty  applications,  of  which  forty  were 
accepted  and  several  deferred  for  interview  of  applicants.  In 
common  with  what  exists  in  the  Midland  and  Xorthern  Divisions, 
engineers  above  the  grade  of  engineer-in-charge  are  now  strongly 
rejiresented  in  the  London  Division,  and  their  experience  will  be 
useful  in  the  remodelling  of  the  rules,  on  which  work  the  three 
Divisions  are  now  engaged. 

The  Northern  Branch,  of  which  Mr.  J.  W.  Thomas,  B,Sc., 
15,  Lotherton  Street,  Harpurhey,  Manchester,  is  honorary  secretary, 
is  at  present  dealing  with  the  members  in  Scotland,  but  it  may 
soon  be  necessary  to  arrange  for  a  Scottish  Centre.  Letters  from 
3Ir.  Thomas  and  also  the  honorary  secretary  of  the  Midland 
Division,  Mr.  P.  J.  Burgess,  21.  Geraldine  Road,  South  Yardley, 
Birmingham,  were  received,  and  both  reported  large  increases  in 
membership  since  the  annual  Conference  was  held. 

The  application  of  the  Chief  Technical  Assistants'  Association 
for  affiliation  came  up  for  consideration.  The  E.P.E.A.  has 
already  many  chief  technical  assistants  within  its  ranks,  and  some 
of  the  C.T.A.A.  members  have  joined  also  the  E.P.E.A.  ;  the 
C.T.A.A.  has  been  purely  a  local  technical,  and  not  a  protective, 
Association  of  Assistant  Engineers  from  municipal  supply  under- 
takings in  London,  and  is  already  affiliated  to  the  London  Municipal 
Chief  Engineers'  Association—the  A.M.E.E.  The  E.P.E.A.  is  a 
National  Association  with  strong  legal  .status  ;  membership  is  open 
to  all  qualified  staff  engineers  in  company  and  municipal  electricity 
supply  undertakings  throughout  the  country. 

After  discussion,  it  was  unanimously  decided  that  there  would 
be  no  advantage  in  affiliation  while  the  two  Associations  main- 
tained their  identities.  There  was  a  general  consensus  of  opinion 
that  the  existence  of  two  organisations  with  similar  objects  cater- 
ing for  one  type  of  engineer  was  prejudicial  to  the  interests  of 
both,  and  it  was  only  by  much  closer  fusion  than  affiliation  that 
additional  influence,  power,  and  success  could  be  obtained. 

Conference  of  Metropolitan  Authorities. — The  Con- 
ference of  jlocal  authorities  owning  electricity  undertakings  in 
Greater  London  has  adopted  a  constitution  and  rules,  in  order 
that  the  Conference  may  be  placed  on  a  permanent  basis.  A 
subscription  of  £3  3s.  per  annum  is  required,  to  cover  the  cost  of 
minutes  of  proceedings,  from  each  authority  represented,  and  four 
representatives,  including  the  engineer  and  town  clerk,  are  to  be 
appointed  annually  in  March. 

Fuel  Economy. — In  the  House  of  Commons,  on  AVednesday 
last,  Sir  Albert  Stanley  said  that  it  was  proposed,  as  regarded 
Great  Britain,  that  no  light  should  be  used  for  the  purpose  of 
illuminating  shop  windows,  and  that  no  food  should  be  cooked 
or  any  hot  meals  served  in  any  hotel,  club,  or  restaurant  between 
9.30  at  night  and  5  o'clock  the  following  morning.  All  lights  in 
the  dining  rooms  of  these  places  must  be  extinguished  between 
10  o'clock  at  night  and  5  o'clock  the  next  morning.  It  was  also 
proposed  that  no  performance  in  any  theatre  or  other  public  place 
of  amusement  should  be  conducted  after  10.30  at  night,  or  be 
re-opened  before  1  o'clock  the  next  day,  and  that  all  lights  must  be 
out  between  these  hours  with  the  exception  of  those  actually  required 
for  the  use  of  the  employes.  It  is  understood  that  at  first  the 
proposals  will  be  applied  only  to  the  southern  part  of  England, 
including  London  and  the  Home  Counties. 

The  object  of  the  scheme  is  to  secure  economy  in  the  use  of  fuel, 
power,  and  labour,  besides  relieving  the  underground  railway, 
tramway,  and  motor  omnibus  services.  The  reduction  of  the 
suburban  train  services  at  night,  as  well  as  the  early  and  late 
tramway  services,  is,  we  understand,  under  consideration,  and 
considerable  curtailments  are  to  be  made.  Strict  economy,  not 
only  in  the  use  of  coal,  but  also  in  gas  and  electricity  for  lighting 
and  other  purjjoses,  is  necessary.  Gas  and  electricity  supplies  will 
be  reduced  by  one-sixth.  As  to  coal,  it  is  proposed  to  issue 
a  new  scale  of  rations  which  will  continue  for  a  year  from 
April  1st  next,  and  a  2.5  per  cent,  reduction  will  probably  be 
enforced.     Coal  rationing  will  be  applied  to  the  whole  country. 

It  is  not  merely  that  the  carriage  of  coal  to  London  makes 
serious  inroads  into  a  transport  system  which  is  becoming  more 
congested  every  day.  but  there  is  pressing  need  of  economy  of  man 
power  and  in  the  actual  work  at  the  pits.  In  12  months  the  coal 
mines  of  the  country  need  about  40  million  cb.  ft.  of  timber,  most  of 
which  has  to  be  out  and  sawn  in  this  country.  The  coal  question 
carries  others  with  it,  not  the  least  difficult  of  which  is  that  of 
transport. 

It  is  stated  that  Mr.  Guy  Calthorp.  the  Coal  Controller,  has  a 
jiroposal  under  consideration  to  make  the  whole  country  south  of 
Leeds  dependent  for  its  coal  supplies  upon  pits  in  its  own  area, 
excluding  South  Wales.  ; 

Exaggerated  figures  have  been  given,  no  doubt,  in  connection 
with  these  proposals  ;  here  we  ought  to  consider  ounselves  lucky  in 
having  as  much  coal  as  we  have  had  all  through  the  war.  Great 
Britain  is  the  only  country  in  Europe  in  which  a  fuel  crisis  does 
not  exist.  According  to  an  expert,  says  the  Erenhui  Neics. 
"London  is  the  greatest  manufacturing  centre  in  this  country, 
and  but  for  the  fact  that  electrical  power  has  made  such  headway 
in  factories  we  should  have  had  a  coal  crisis  long  ago."  The  Board 
of  Trade  is  helping  manufacturers  to  rearrange  their  plant  so  as 
to  enable  them  to  take  electric  power  from  the  big  concerns. 
Through  the  Coal  Controller  steps  will  be  taken,  after  consultation 
with  the  Ministry  of  Munitions,  to  curtail  the  public  services  which 


entail  coal  consumption,  especially  the  early  and  late  tramway  ser- 
vices. It  may  become  necessary  for  electric  lighting  undertakings 
to  disconnect  non-essential  consumers,  in  order  that  sufficient 
power  may  be  provided  for  industrial  purposes. 

The  Marconi  Case. — In  the  House  of  Commons,  on 
Tuesday  last,  Sir  Chas.  Hobhouse  made  a  statement  in  which  he 
categorically  denied  the  allegation  put  forward  by  counsel  for  the 
Marconi  Co.  in  the  action  reported  on  another  page,  to  the  effect 
that  he  had  endeavoured  to  induce  the  Telefunken  Co.  to  come  to 
this  country  and  compete  with  the  Marconi  Co.  He  had  visiteil 
Nauen,  and  lunched  with  the  directors  of  tLe  Telefunken  Co., 
iiccompanied  by  Sir  Henry  Norman  as  interpreter,  but  did  not 
mention  the  suViject  of  competition  with  Marconi,  then  or  at  any 
time.  He  also  declared  that  Mr.  Godfrey  Isaacs's  account  of  the 
interviews  with  him  was  a  pure  fabrication,  and  that  he  had  never 
acquiesced  in  the  statement  that  he  had  given  the  Telefunken  Co. 
encouragement. 

Sir  Henry  Norman  also  made  a  statement  denying  that  he  made 
an  offer  of  any  kind  to  the  Telefunken  Co.,  or  to  anybody  else,  and 
pointing  out  that  he  had  always  maintained  that  the  wireless 
chain  should  be  erected  not  by  any  company  whatever,  but  by  the 
State. 

On  the  motion  for  the  adjournment,  Sir  F.  E.  Smith  stated  with 
regard  to  the  contract  that  the  view  which  he  took  was  that  the 
Post  Office  had,  without  legal  warrant  or  justification,  broken  a 
contract,  and  that  they  were  liable  in  damages  for  that  breach,  and 
he  gave  that  clear  advice.  When  the  negotiations  with  the  com- 
pany broke  down,  he  advised  the  (government  that  none  of  the 
legal  contentions  which  had  been  raised  for  three  years  could  be 
successfully  sustained,  and  at  an  early  stage  of  the  proceedings  he 
discovered  that  the  Judge  had  formed  views  which  agreed  pre- 
cisely with  his  own.  He  took  the  responsibility  of  saying  that  he 
would  not  allow  the  case  to  go  on,  the  moment  that  the  public  had 
been  informed  of  the  circumstances. 

Mr.  Herbert  Samuel  said  that  he  regarded  the  contract  as  a 
remarkably  good  bargain  for  the  State.  There  was  an  understanding 
with  reference  to  the  second  three  stations  that,  save  in  very 
exceptional  circumstances,  if  those  stations  were  erected  the  work 
should  be  brought  into  the  general  contract  with  the  Marconi  Co. — 
The  Tiinex. 

In  yesterday's  papers  a  letter  from  Mr.  Godfrey  Isaacs  to  Sir 
Chas.  Hobhouse  was  published,  in  which  the  former  challenged 
the  latter  to  repeat  his  statement  in  public,  in  order  that  Mr. 
Isaacs  might  be  enabled  to  take  proceedings  against  him.  Sir  Chas, 
replied  that  he  had  stated  the  facts  fully  in  the  House  of  Commons, 
and  he  left  it  to  the  public  to  draw  their  own  inference. 

The  Industrial  Reconstruction  Council.— This  Council 

is  holding  the  second  of  its  series  of  provincial  meetings  at  the 
Assembly  Hall,  Edinburgh,  on  Wednesday,  April  3rd,  at  S  p.m.  The 
Lord  Provost  will  preside,  and  Dr.  Addison,  Minister  of  Reconstruc  - 
tion,  will  be  the  principal  speaker. 

An  Automatically  Operated  Synchronising  Station. — 

The  Iowa  Railway  \  Light  Co,  of  t^edar  Rapids,  has  two  13,200- volt 
transmission  lines  which  it  is  desirable  to  operate  in  parallel,  yet 
which  join  each  other  at  a  point  where  it  is  frequently  desirable  to 
open  the  circuit.  Moreover,  it  is  not  desirable  to  interrupt  service 
on  either  line  to  bring  about  the  paralleling  of  the  two  sections 
after  the  line  has  been  opened.  A  sub-station  simply  for  the 
purpose  of  connecting  the  lines  together  at  this  point  did  not  seem 
to  be  justified.  To  meet  this  condition,  therefore,  the  company's 
engineers  have  installed  an  automatic  synchronising  station  and  a 
set  of  watt-hour  meters,  equipped  with  ratchets,  to  record  the 
interch,inge  of  power  between  the  two  sections  of  the  system. 

The  apparatus  consists  of  two  sets  of  1-KW.  transformers,  two 
sets  of  relays,  an  automatic  synchronising  device,  a  1-K\v.  motor- 
generator  set,  an  oil  circuit  breaker,  and  a  few  additional  relays. 
The  two  sets  of  relays  are  connected  across  the  phases  of  the 
secondary  sides  of  the  transformers,  which  are  in  turn  connected  in 
the  13, 200- volt  circuits.  The  contacts  on  these  relays  are  in  series, 
therefore  the  closing  of  all  relays  is  accomplished,  when  all  phases 
are  energised.  When  all  of  these  series  contacts  ai'e  closed  the 
small  motor-generator  set  is  started.  It  supplies  energy  through 
its  direct-current  unit,  when  it  comes  up  to  full  voltage,  to  close  a 
direct-current  relay.  This  in  turn  permits  alternating-current 
energy  to  flow  to  the  synchroscope.  The  synchroscope,  manu- 
factured by  the  Weslinghouse  Electric  &  Manufacturing  Co., 
consists  essentially  of  two  solenoids  acting  on  cores  hung  on  the 
opposite  ends  of  a  rocker  arm.  The  solenoids  are  connected  so 
that  the  right-hand  end  of  the  rocker  is  at  the  extreme  lower  end 
of  the  stroke  when  the  electromotive  forces  to  be  synchronise*! 
have  no  phtise  difference  and  is  at  the  upjier  eud  of  the  stroke 
when  the  phases  are  in  opposition.  This  causes  the  rocker  arm  to 
oscillate  up  and  down.  When  the  right-hand  md  of  the  rocker 
arm  approaches  the  lower  end  of  its  motion  with  less  than  a 
predetermined  speed  a  contact  closes  the  circuit  ot  an  auxiliary 
relay,  which  in  turn  closes  the  circuit  operating  the  closing  coil  of 
the  main  oil  switch.  The  closing  of  the  contact  occurs  before 
synchronism  by  a  predetermined  length  of  time  sufficient  to  permit 
the  main  switch  to  complete  the  circuit  exactly  at  the  point  of 
synchronism.  The  synchroniser  does  not  make  contact  at  all  unless 
the  difference  in  hpoed  of  the  two  machiues  at  the  different  ends  of 
the  line  is  less  than  a  predetermined  araoun'„. 

This  apparatus,  together  with  the  metering  equipment,  takes 
care  of  itself  entirely,  except  for  a  visit  from  an  attendant  about 
once  every  three  months.  The  installation  was  worked  out  for  the 
Iowa  Railw.ay  and  Light  Co.  by  John  M.  Drabelle,  the  company's 
electrical  engineer. 
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Pnlverised  Coal. — In  view  of  the  present  coal '  situation, 
the  results  seciued  in  a  recent  24-hour  t^est  of  a  150-h.p. 
Browneli  horizontal  return  tubujar  boiler  at  the  demonstrat- 
ing plant  of  the  Powdered  Coal  Engineering  &  Equipment 
Co.,  Chicago,  when  fiied  with  jjowdered  coal,  are  of  interest 
to  every  coal  user. 

The  boiler  furnace  wa.s  served  by  two  12-in.  Pruden  coal 
caxburettors.  The  coal  bumed  was  a  high  ash  (i'i.OO  per 
cent.).  La  Salle  County,  Illinois,  screenings  with  a  heating 
value  of  10,158  b.th.u.  on  a  dry  basis.  The  coal  was  dried 
and  pulverised  jn  the  demonstration  plant  of  the  company, 
this  coal  preparation  unit  having  a  capacity  of  60  tons  of  pul- 
verised fuel  per  day.  As  bumed  under  the  boiler,  the  coal 
(lust  had  a  moisture  content  of  2.94  per  cent.  A  screening 
test  showed  that  98.8  per  cent,  passed  through  a  lOO-mesh 
screen,  and  90.5  per  cent,  through  a  200-mesh  screen. 

The  proximate  and  ultimate  analysis  of  the  c<ial  is  given 
in  Table  I  :  — 

TMirx  I. — ProTimatc  Analysis. 

Dry,  As  bumed, 

per  cent.  per  cent. 

Moisture           —  2.94 

Volatile  matter          37.61  36.4^ 

Fixed   carbon             ..        • 36.81  3.5.4-2 

Sulphur            3.79  3.71 

Ash                    22.09  21.44 


100.00 


100.00 


Ultimate  Analysis. 


Carbon 

Hydrogen 

Nitrogen 

Oxygen 

sulphur- 

Ash 


100.00 


In  Table  II  are  given  some  of  the  results  and  data  of  the 
test:  — 

Table  U. — Results  of  Evaporative  Test. 

Water  heating  surface :  1,504  sq.  ft. 

Steam  pressure  by  gauge  :  135.1  lb. 

Temperature  of  feed  water  entering  boiler :  145  deg.  F. 

Temperature  of  escaping  gases  leading  boiler  :  609.8  deg.  F. 

Force  of  draught  in  fire  box  :  0.15  in. 

Percentage  of  moisture  in  steam  :  0.95  per  cent. 

Dry  coal  consumed  per  hour:  735.7  lb. 

Equivalent  evaporation  from  and  at  212  deg.  F.  :  5,5'i2  lb. 
per  hour.  '  ' 

Equivalent  evaporation  from  and  at  212  deg.  F.  per  lb.  of 
dry  coal :  7.59  lb. 

Equivalent  evaporation  from  and  at  212  deg.  F.  per  lb.  of 
combu,stible :    9.73  lb. 

Calorific  value  of  1  lb.  of  dry  coal :  10,158. 

Calorific  value  of  1  lb.  of  combn-stible  :  13,039. 

Efficiency  of  boiler,  furnace,  and  grate :  73.8  per  cent. 

Efficiency  of  boiler  and  furnace  :  72.5  per  cent.  : 

The  CO2  content  was  much  higher  than  average  or  usual 
standard  practice.  The  conditions  under  which  the  test  wa.5 
made  \<sve  unfavoarablf  from  the  standpoint  of  thermal  elfici- 
ency,  the  average  tep;perature  of  the  air  fed  with  the  pow- 
dered coal  being  apj-roximately  4  deg.  F. 

Bituminous -coal,  of  15  i^er  cent.  asli.  under  ordinary  condi- 
tions of  grate  firing  will  usually  be  found  to  produce  an  ash 
which  contains  from  16  to  IS  per  cent,  combustible.  The  ash 
and  slag  produced  in  the  test  given  above  contained  only  a 
trace  of  combustible,  less  than  0.1  per  cent.  It  is  evident, 
then,  that  the  burning  of  powdered  coal  by  the  carburisiition 
process  represents  a  saving  in  this  instance  of  3.74  per  cent, 
of  the  heatmg  value  of  the  coal,  due  to  the  fact  that  the  coal  ' 
is  completely  burned., 

The  results  reported  in  this  test  do  not  represent  unusual 
operating  conditions,  necessitating  the  supervision  of  trained 
technir;al  men  and  unusual'  care  in  filing.  They  represent 
what  may  be  obtained  day  in  and  day  out,  without  extra 
precautions,  and  without  skilled  engineers. — Electrical  Ixei-icw 
(U.S.A.). 

Tar  -  Oil    Experiments. — In   a   report  jiresented   to  the 

Dundalk  Urban  Council,  Mr.  Spalding-,  the  Councirs  electrical 
engineer,  referrinsr  to  his  experiments  on  the  use  of  a  li;.'hter 
gravity  tar  oil.  stated  that  although  the  oil  possessed  certain  advan- 
tages on  a  heat  energy  basis,  the  large  excess  of  naphthalene  present 
in  the  lighter  oil  created  considerable  difficulties  in  regard  to 
haniUing  and  storage.  In  cold  weather  the  oil  in  the  storage-tank 
and  in  the  supply  pipes  became  quite  solid  owing  to  the  accumu- 
lation of  naphthalene  crystals.  Trouble  also  arose  from  a 
similar  cause  with  the  valve.«  of  the  tjr-oil  pumps  on  the 
various  engines.  It  would  be  necessary  to  keep  the  oil  stored  in 
yard  tanks  at  not  less  than  60°  F.  at  all  times,  to  prevent  crystal- 
lisation tronMes.  and  to  effect  that  he  was  fitting  over  a  10-ton  tank 
or^fc  electric  heaters  of  a  special  design.  When  running  on  American 
crude  oil.  it  was  found  necessary  to  clean  the  engine  pistons  only 
once  every  12  montns.  but  it  would  now  appear  to  be  advisable,  with 
tar-oil  as  a  fuel,  to  repeat  this  oper,ition  once  every  six  month*. 


Electrical  Trades  Benevolent  Institution :   the  Cardiff 

Concert. — The  proceeds  of  the  concert  organised  at  Cardiff  in  aid 
of  the  funds  of  this  Institution  have  been  further  increased  by  a 
donation  of  2.")  guineas  from  the  General  Electric  Co..  Ltd.  This 
brings  the  total  amoimt  by  which  the  Institution  has  benefited 
by  this  concert  to  £49  .'is. 

Inductive  Interference  with  Telegraph  and  Telephone 

Lines. — The  Joint  Committee  on  Inductive  Interference,  organised 
in  December.  1^12,  by  the  California  Railroad  Commission,  and 
authorised  to  conduct  an  investigation  of  the  problem  of  inductive 
interference  with  communication  circuits  by  parallel  power 
circuits,  has  completed  its  work,  after  continuously  investigating 
this  subject  for  over  five  years,  at  a  cost  of  over  £20,000,  borne 
jointly  by  the  interested  railroad,  power,  and  communication  com- 
panies and  the  California  Railroad  Commission.  The  investigation 
has  obtained  results  of  great  consequence  to  railway,  power,  tele- 
phone and  telegraph  cojnpanies.  and  to  manufacturers  of  electrical 
apparatus,  as  well  as  to  public  authorities  which  exercise  jurisdic- 
tion over  them.  Some  of  the  general  conclusions  have  been  pub- 
lished by  the  technical  Press  at  different  times  during  the  progress 
of  the  investigation,  but  practically  none  of  the  technical  data 
have  thus  far  been  made  generally  available.  From  time  to  time 
technical  reports  have  been  prepared  which  give  the  data  obtained 
and  the  conclusions  arrived  at.  and  :^0  of  these  reports  have  been 
selected  for  publication,  together  with  final  recommendations  for 
rules  for  the  prevention  and  mitigation  of  inductive  interference. 
The  book  will  have  a  complete  index,  and  wUl  contain  approxi-  ^ 
mately  1.000  pages,  with  over  400  drawings  and  ISO  photographs. 
The  publication  is  contingent  upon  obtaining,  in  advance,  a 
sufficient  numljer  of  subscriptions  to  cover  the  actual  cost  of 
printing  and  binding,  at  a  price  not  to  exceed  jlO.OO  per  set. 
Engineers  ioterested  in  this  problem  are  invited  to  communicate 
at  once  with  the  Commission,  as  the  number  of  copies  printed  will 
be  limited,  and  only  those  subscribing  in  advance  can  be  assured  of 
receiving  copies.  Inquiries  should  be  addressed  to  the  chief 
engineer  of  the  Commission,  Mr.  Richard  Sachse,  833,  Market 
Street.  San  Francisco,  Cal. 

British  Oil. — An  offer  by  Lord  Cowdrav  to  spend,   if 

requu-ed.  £  .500.000  in  boring  for  oil  in  this  country  has  been  taken 
up  by  the  Government.  Arrangements  have  been  made  for  trial 
bores  to  be  sunk  by  Lord  Cowdrays  firm  in  a  locality  where 
petroleum  geologists  expect  to  find  oil.  Mr.  Bonar  Law  stated  in 
the  House  of  Commons  that  a  satisfactory  agreement  had  been 
come  to  with  a  firm  which  was  to  undertake  the  work, — Daily 
Mall. 

Wet    Condensers   for    High  -  pressure    Service. —  For 

certain  investigations  requiring  the  continuous  use  of  a  fat 
spark  from  a  closed  -  circuit  transformer  of  1  kilowatt,  at 
11.000  volts,  the  glass  plate  condensers  usually  employed  broke 
down  owing  to  heating.  After  trying  one  -  litre  beakers 
covered  with  tinfoil,  which  proved  tedioiis  and  costly  to  make, 
similar  beakers  (.of  heat  -  resisting  glass)  were  partly  filled 
with  a  nearly  saturated  solution  of  cummon  salt,  and  partly 
immersed  in  a  similar  solution  contained  in  earthenware  vessels. 
The  surface  of  the  liquid  was  covered  with  a  layer  of  oil  5  cm.  deep 
to  eliminate  sparking.  The  mean  capacity  of  each  jar  containing 
four  beakers  was  0  0092  mfd,,  and  the  condensers  gave  perfect 
satisfaction  under  severe  use  for  many  months.  The  cost  w.as 
about  the  same  as  that  of  glass  plate  condensers.  Sets  made  up 
with  niercury  instead  of  salt  solution  had  a  capacity  about  10  per 
cent,  higher,  when  measured  at  a  low  constant  pressure,  but  at  the 
high  and  discontinuous  pressures  employed  to  produce  the  spark. 
■  the  capacity  of  the  mercury-filled  condensers  was  judged  by  the 
fatness  of  the  spark  to  be  three  or  four  times  as  great  as  that  of 
the  condensers  with  salt  solution. — E,  Kabrer  and  H,  S,  Xew- 
COMER,  in  .Sf/Vwcf. 


OUR    PERSONAL   COLUMN. 

The  Editors  incite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officiaU,  to  keep  readers  of  the 
Electbical  Review  vested  as  to  their  morenients. 


Central  Station  and  Tramway  Officials. — Mr.  L,  ^ 

WoODJiAS,  who  resigned  his  position  in  Dover  as  boron).:li 
electrical  -engineer,  in  order  to  take  up  an  appointment  on  20th 
inst.  as  electrical  engineer  to  the  National  Smelting  Co.,  Avon- 
mouth,  desires  manufacturers  to  forward,  copies  of  their  catalogues 
and  price  lists.  The  duties  of  Mr.  Woodman's  appointment  will 
probably  not  be  confined  to  the  Avonmouth  works,  but  will,  in  the 
near  future,  include  the  supervision  of  the  electrification  of  other 
industrial  undertakings. 

Swansea  Corporation  Electricity  Committee  has  increased  the 
salary  of  Mr.  Rbes,  the  deputy  borough  electrical  engineer,  to 
£300.  without  bonus. 

Fulham  E.G.  recommends  that  a  gratuity  of  .£50  be  paid  to  Mb. 
A.  Murdoch,  station  superintendent  at  the  borough  electricity 
works,  for  extra  services  rendered  by  him  in  his  own  time,  during 
the  past  12  months,  in  connection  with  the  extension  of  the  boiler 
plant. 

Blackburn  Electricity  Committee  has  decided  to  grant  Mr. 
Wheelwright  (electrical  engineer)  an  honorarium  of  £.500  for 
the  special  work  executed  in  his  department  since  the  war  began. 

.Mn,  W.  Fkvnkll.  le-^ident   engineer  at  St.   .Albans  for  the  Xorth 
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MetroiX)litan  Electrical  Power  Supply  Co.,  and  previously  borough 
electrical  engineer  at  Wedneabury,  has  been  appointed  engineer 
and  secretary  of  the  Xorthwich  Electric  Supply  Co.,  Ltd.,  in 
succession  to  the  late  Mr.  W.  Boyd. 

The  Dundalk  U.D.C.  has  increased  the  salary  of  Mb.  P.  A. 
Spalding,  electrical  engineer  and  manager,  from  £308  to  £400 
per  annum. 

Accrington  General  Purposes  Committee  recommends  an  increase 
of  £50  a  year  to  the  borough  tramways  manager.  Mr.  H.  Pilling. 
It  also  recommends  war  bonuses  ranging  from  t'Ao  to  £1.5  a  year 
to  officials  and  staffs,  in  addition  to  a  previous  bonus  of  £15  a  year. 

General. — Mr.  M.  W.  Clarkk,  who  has  held  the  post  of 
technical  assistant  and  head  of  the  testing  department  in  the  elec- 
trical department  of  Messrs.  Cammell,  Laird  &  Co.,  Ltd.,  Sheffield, 
for  the  past  five  years,  is  shortly  leaving  to  take  up  an  appointment 
as  chief  electrical  engineer  to  Messrs.  Spencer  &  Co.,  Ltd.,  electric 
conveyor  and  elevator  builders,  Melksham,  Wilts. 

On  Friday  last  the  heads  of  the  wholesale  and  retail  electrical 
firms  in  Bristol  eutertaine'd  Ml!.  Arthuk  H.  Dowsox,  of  Veritys, 
Ltd.,  at  Stuckey's  Restaiu-ant,  Wine  Street,  at  a  farewell  dinner, 
and  presented  him  with  a  52.0/..  silver  tray,  suitably  inscribed. 
Mr.  A.  C.  Wiley  (the  chairman)  and  Mr.  E.  Fifield  (vice-chairman) 
referred  to  the  esteem  iu  which  Mr.  Dowson  was  held  in  the  dis- 
trict, and  expressed  the  good  wishes  of  the  company  on  his  taking 
up  his  new  position  with  the  Imperial  Tobacco  Co.,  Ltd. 

By  deed  poll,  Mr.  William  Beisiegel,  electrical  engineer,  of 
M(j.  Montholme  Road,  Clapham  Common,  has  changed  his  name  to 
William  Simmonds. 

Captain  H.  W.  Grant.  C.B.,  R.X.,  has  been  appointed  joint 
managing  director  of  the  Eastern  Telegraph  Co.,  Ltd. 

At  St.  Mary's  Church,  Dunsford.  on  March  ilth,  the  marriage 
took  place  of  Captain  Reginald  F.  Long,  M.C,  Royal  Artillery 
Special  Reserve,  A.M.I.E.E.,  and  Miss  Ethel  Gertrude  Downer,  of 
Godalming. 

Roll    of    Honour.— Seegeaxt  Wm.    Brayshaw,    K.O. 

Rifles,  reported  seriously  wounded,  was  employed  with  Mr.  Horace 
Green,  electrical  engineer.  Cononley,  Yorkshire. 

Private  F.  B.  Lane,  West  Riding  Regiment,  killed  in  action, 
was  with  Messrs.  BuUers,  Ltd.,  of  Hanley. 

LiEDT.  J.  R.  Becktox,  R.E.,  killed  in  action,  was.  prior  to  the 
war,  a  draughtsman  with  Messrs.  Crompton  *:  Co..  Chelmsford. 

Captain  E.  Mannock.  R  E.,  .ittached  to  the  R.F.C.,  formerly  of 
the  staff  of  the  Xational  Telephone  Co.  at  Wellingborough,  has 
gained  a  bar  to  his  Military  Cross  for  destroying  several  German 
aircraft  in  aerial  fights. 

Obituary. — Mr.  ("4eoege  Herbert  Carter,  late  electrical 
engineer  to  the  Heckmondwike  District  Council,  died  on  March  13th, 
at  the  age  of  57.     He  had  been  in  faUing  health  for  some  time. 

Will. — The  late .  Me.  G.  Beith,  electrical  engineer,  of 
Pontypridd,  left  £24,805  gross  aijd  £24,352  net  personalty. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


London   United  Tramways,   Ltd. — Particulars  of  ^£33,000 

second  and  f68,0U0  Ihird  debentures,  created  April  3rd,  1917,  filed  pursuant 
to  Section  93  13)  of  the  Companies  (Consolidation)  Act,  1908,  the  whole 
amount  of  each  series  issued  on  February  27th,  1918.  Property  charged  :  (a) 
The  company's  undertaking  and  property,  except  Hammersmith  tramways, 
Chiswick  property,  and  lards  acquired  for  road  ..improvements,  and  {it)  un- 
called   and    unpaid   capital. 

Cutting    Bros.,   Ltd. — Particulars  of    ^615,000- d<?bentures 

created  February  14lh,  1918,  filed  pursuant  to  Section  93  (3)  of  the  Com- 
panies (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Pro- 
perty charged  :  The  company's  undertaking  and  property,  present  and  future, 
including   uncalled   capital. 

Isle  of  Thanet  Electric  Tramways  &  Lighting  Co.,  Ltd.— 

Particulars  of  £17,500  d'-bentures  created  December  20lh,  1917,  filed  pursuant 
to  Section  93  (3)  ol  the  Companies  (Consolidation)  Act,  1908,  the  whole 
amount  being  now  issued.  Property  charged  :  The  company's  undertaking 
and    property,    present    and   future.      \o    trustees. 

Imperial  United  Lamp  Co.,   Ltd. — Particulars  of  jET.OOO 

debentures  created  January  18in,  1918,  filed  pursuant  to  Section  93'  (3)  of 
the  Companies  (Consolidation)  .\ct,  1908,  the  amount  of  the  present 
issue  being  £6,500.  Property  charged  :  The  company's  .  undertaking  and 
property,  present  and  future,   including  uncalled  capital.     No  trustees.' 

Aldeburgli    Electric    Supply   Co.,    Ltd. — Debenture  dated 

February  9th,  1918,  to  secure  all  moncvs  due  or  to  become  due  (not  e.\ceed. 
ing  £2,M))  to  Barclays  Bank,  Ltd.,  charged  on  the  company's  undertaking, 
real  and  personal  estate,  patent  assets-,  and  effects,  including  any  issued  or 
uncalled  c.ipital   (but  not    unissued   capital    and  calls    already    in   arrears). 


Britisii   Electrolytic  Zilnc  Co.   (Isherwood  Process),   Ltd. 

—Charge  dated  February  21,  1918,  to  secure  £3,000  and  further  advances,  not 
exceeding  £5,000,  charged  on  the  company's  undertaking  and  property,  pre- 
sent and  future,  including  uncalled  capital.  Holder  :  C.  E.  Heath,  3-4,  Royal 
Exchange   Buildings,    E.G.  4. 

Allen,  West  &  Co.,  Ltd.— Particulars  of  ^55,000  deben- 
tures created  Dcn-eniber  3rd,  1917,  filed  pursuit  to  Section  93  (3)  of  the 
Comp,inies  (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Pj-operty  charged  :  The  company's  undertaking  and  property,  present  and 
future,   including    uncalled  capital. 

Capital,  £30,000  in  £1  shares.  Return  dated  December  17th,  1917.  28,472 
shares    issued  and    fully    paid.      Mortgages    and  charges  :   £iO,000. 

British   Battery   Co.,  Ltd.   (137,905).— Capital,   ^1,000  in 

£1  shares  (800  pref.).  Return  dated  January  3rd,  1918.  800  pref.  and  199 
ord.  shores    taken  <ip ;   £999   paid.      Mortgages    and    charges:   £1,300. 

Alliance      Electrical     Stores,     Ltd.      (111,804).— Capital, 

£25,000    in   47,500   pref.    ord.    shares   of   10s.    each,  and    1,'250  def.    ord.    shares 

of   £1  each.     Return   dated    February  22nd,    1918.  All  shares   issued.      £3   10s. 

paid  on  seven  pref.  ord.;  £24,996  10s,  considered  as  paid  on  the  remainder. 
Mortgages   and  charges  :    Nil. 

David  Bridge   &  Co.,  Ltd.    (106,016).— CapitaJi,   ,£25,000 

in  £1  shares  (Kl.OuO  pref.  and  9,000  ord.).  15,830  pref.  and  4,170  ord.  shares 
taken  up  to  February  26th,  1918;  £20,000  considered  as  paid.  Mortgages  and 
charges:  £8,800;  also  secured  by  debenture  trust  deed,  charge  on  certain 
land,  by  way  of  guarantee  of  perpetual  yearly  rent,  charge  of  £54  until 
buildings   are    erected  on  other   lands. 


NEW     COMPANIES     REGISTERED. 


Boving    Engineering    Works,     Ltd.     (149, /48). — Private 

company.  Registered  .March  1st.  Capital,  £70,000  in  £1  shares  (30,000  pref. 
;ind  40,000  ord.).  To  lake  over  the  business  of  constructional  engineers,  iron- 
founders,  and  boilertuakers  carried  on  by  Harliev,  Causton  &  Richmond, 
Ltd.,  and  to  enter  irito  agreements  with  (1)  Bovi'ng  &  Co.,  Ltd.,  and  (2) 
Electro  Metals,  Ltd.,  and  Boving  &  Co.,  Ltd.  The  subscribers  (each  with 
one  preference  share)  are  : — S.  J.  Collins,  39,  Chester  Road,  Lower  Edmonton,  ' 
.S".,  accourftant;  J.  A.  Hartigan,  79,  Wernbrook  Street,  S.E.  18,  departmental 
.  ngineer.  The      first      directors      are:— J.       O.      Boving,      S.      D.       Lane, 

C.  T.  Colpitis,  A.  Eving,  and  F.  Keer.  Qualification,  £100.  Remuneration, 
£100  each  per  ?nnum,  and  a  percentage  of  the  profits  after  7  per  cent,  is 
paid  on  the  ordinary  shares.  Registered  office  :  Imperial  •  Buildings,  56, 
Kingsway,   W.C.  2.  ■   / 

Electric     Deposits,     Ltd.      (10,017). — Private     company. 

Kc-ijistered  .March  7th.  Capital,  £5,000  ii^  £1  shar,:5.  To  c:irry  on  the 
business  as  indicated  by  the  title,  an<!  that  of  engineers,  m;ichine  and  tool 
makers,  &c.  The  subscribers  (each  with  one  share)  are  ;— John  T.  Ballan- 
tine,  39,  Bath  Street,  Glasgow;  Hugh  McKellar,  36,  Bath  Street,  Glasgow. 
The  first  dir.x-tois  are  :— A.  Ness,  D.  O.  Mitchell,  and  J.  F.  Ballantine. 
Registered  office  :    250,   Great  Western    Road,    Glasgow. 

Pricker's  Metal  Co.,   Ltd.    (149,885).— Ref<).ster«i  March 

15th.  Capital,  £80,000  in  £1  shares  (21,500  pref.).  To  take  over  the  busi- 
ness  of  manufacturers  of  zinc  oxide  carried  on  by  a  coinp;iny  of  the  same 
name  (incorporated  in  1910)  at  Langley  Metal  Works,  Lul<,n:  al.so  to  carry 
on  th-»  business  of  electrical  and  mechanical  engineers,  &'c.  The  subscribers 
(each  with  50  ord.  shares)  are:— E.  H.  Wood,  Campan:i.  Sidi  up.  chairman 
of  a  companv;  G.  C.  Fricker.  The  Limes,  Harpenden,  engineer;  F.  Milli-r, 
4.  Rcdington  Road.  N.W.  3,  i:l(..:lric:il  .engineer;  D.  P,miv,  1,  Albert  Drive, 
Glasgow.  manuf:icturing  chemist ;  C.  W.  King,  High  Str.'n.  March,  Cambs., 
solicitor;  H,  E.  Carey,  .53,  Cardiff  Road,  Luton,  conip:my  secrctai:y;  S. 
Voung,.  Cecil  House,  Holborn  Viaduct.  E.C.,  company  ilinrtor.  Minimum 
c;ish  sijbscriplion.  10  per  cent,  of  anv  shares  offered  to  the  public.  The  first 
directors  art  :—G.  C.  Fricker,  F.  Miller,  and  J.  A.  Wood.  Registered  office; 
— I.angley   Melid    Works,   Langley   Street,  Luton,  Beds.  * 

Motive  Power  Improvement  Co..  Ltd.  M49, 791). —Pri- 
vate company.  Registered  March  6lh.  CapiLiI,  £S,8."iO  in  £1  shares  (3,500 
pref.V  .Mechanical  and  electrical  engineers,  and  manufacturers  of  machinery  / 
.'.f  all  kinds,  marine  ongineers,  giis  makers,  shipowner.-,  shipbuilders,  &c. 
The  subscribers  (each  with  one  ord  share)  are ;— F.  H.  VVvvill.  1,  Fairfield 
Ro.id.  Crouch  End.  \..  law  clerk;  R.  Spence.  77.  Drakeficid  Road.  Tooting, 
S.C.,  accountant's  clerk.  The  first  directors  are  to  be  appointed  by  Ihc  sub- 
scribers.     Registered    office  :— Norwich    House,    Holborn,     W.C. 

Calgray  &  Co.,  Ltd.  (149,849).— Private  company.  Regis- 
tered March  13th.  Capital.  £6,000  in  £1  shareji.  To  take  over  the  business 
of  manu(acturei-s  of  electric  wires.  &c.,  carried  on  at  326,  Goswell  Rood. 
R.C..  as  C.ilgrav  &  Co.  The  subscribers  (each  with  one  share)-  are  :— E. 
Calvert,  Quennington.  Duke's  Avenue,  Finchlev,  N.,  ennin-er;  T.  J.  Grainger, 
K.  Ashgrove  Terrace,  GatesheadK>n-Tvnc.  merchant.  The  first  dirertors  .-ir?  :— 
E.  Calvert  and  T,  J.  Grainger.  QualiScatitJn,  £350.  Resist..  I  .lii,  — 
336,  Goswcll   Road,   E.C.I.  — 


CITY  NOTES. 


The  report,  to  ^vllic•la  vie  briefly  referred 
_,      .        „  lat,t  week,    giVes  the  following  results  for 

Charing    Cross,    igi-j  ._ 

West  End  and  ^,gg^  g,,^  Undertaking.— Gross  earnings 
CityElec=         ^165,136,    against    ^150,473    in    1916;    ex- 

tncity  Supply  j>enses,  excluding  depreciation,  Jei03,-26.S. 
Co.,  Ltd.  against    jE78,831     in    1916:     net    earnings 

£61,869,  against  i;71,641.  Including 
±15,090  brought  forward,  and  otlier  items  f 3,156,  less  fl7,8'29 
for  debenture  interest  and  i£"2'2,()00  put  to  depreciation,  there 
is  a  net  revenue  balance  of  i£42,'285.  The  preference  divi- 
dend, and  4  per  cent,  on  the  ordinary  shares  are  paid,  leav- 
ing ±8, '285  to  carry  forward.  The  connections  are  740,989 
(30  watts),  consisting  of  462,376  lighting,  52,912  heating,  and 
2'25,701  motive  power.  Unfts  generated  3,042,303,  bought 
14.939,9'28.  ITnits  sold  12,389,651.  3as  public  lamps  used 
379,025. 

Citii  I'lidrrtakino- — Gross  earnings  4'212..")42,  against 
.£176.4I')4  for.  1916;  exiien.'se.s  f  147,153,  ;ig;iiii.-l  fll(l,iHl9;  net 
earnings  ±65,388.  against  ±65,.555.  Including  i'lS.OfX*  brought 
forward,  and  deihicting  f'29,131  for  debcnttiro,  Itwn,  and  other 
interest,  the  Italiiiice  i.s  ±54,'257.  The  preference  dividend 
ab.sorbs  £18,0(X),  leaving  ±36,'257,  of  which  .ilS,'257  is  put  to 
general  reserve  (iucome)  account,  and  £18,000  is  to  be  carried 
forward.  The  connections  are  789,597  (30  watts),  consisting 
of  .3'24,1'22  lighting.  87.6.56  heating,  ami  377.819  motive  power. 
Units  generated  39,478.730,  sold  .S2,'2<19.4'25 ;  used  on  works 
and  in  transinis.sion  and  distribution  7,269,305. 

Sir  Hi^nrv   M.^nck.   presiding  at  the  an- 
Davis  and  nual    meeting,    .nfter    going    thrniigh    tbo 

Timmins,  Ltd.  :iccounts,  s,aid  that  the  net  4>rofit  was  a 
little  less  than  for  1916,  owing  to  higher 
»rices  of  metal  and  hea^y  cost  of  labour.  With  i-egard  to  the 
future,  he  muist  again  warn  tliem  that  the'  results  of  the  la.st 
year  or  two  must  be'  considered  entirely  CTceptiohal.  It 
would  be' iiDiKvssible  for  tbeni' t<;  cottinue  fo?  an  inaefinite 
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period,  but  he  had  every  confidence  that  when  normal  times 
and  normal  business  returned  the  dividends  would  be  quite 
as  good  a«  immediately  bet'oie  the  war. 

Mr.  G.  E.  Davis,  the  managing  director,  addressed  the 
meeting,  giving  inlormation  as  to  the  state  of  the  works,  as 
to  the  conditions  under  which  the  results  were  obtained,  and 
a  forecast  of  the  future  as  it  appeared  to  him.  In  their  case 
he  did  not  think  they  need  anticipate  immediate  and  sudden 
changes  on  the  cessation  of  hostilities.  Their  war  work  did 
not  differ  materially  from  their  peace-time  work.  Though 
their  manufactures  were  certainly  varied  in  pattern,  .shape, 
size,  &c.,  and  numbered  in  thousands  at  all  times,  their 
general  nature  was  always  much  about  the  same.  When  • 
Peace  came  they  ought  to  be  in  as  good  a  position  as  before- 
the  war.  They  might  have  to  meet  more  competition,  but 
that  would  only  spur  them  on  to  further  efforts.  Much 
would  have  to  be  done  all  over  again  to  renew  conti-acts  and 
relations  with  their  suppliers  of  raw  material.  None  of  their 
supplies  ever  came  from  Germany,  nor  ever  would  so  long 
as  he  had  a  voic«  in  the  matter. 

In  the  course  of  his  speech  at  the  annual 
South  London  meeting,  the  Chaikman  said  that  the  total 
Electric  Supply  receipts  had  increased  by  ±'7,619,  or  nearly 
Corpn.,  Ltd,  13  per  cent.,  but  the  expenditure  had 
risen  by  i£5,068,  or  16.5  per  cent.  Coal 
increased  by  £4,297.  The  price  of  coal  delivered  on  to  their 
sidings  was  about  double  that  ruling  before  the  war,  and  the 
quality  was  very  inferior,  the  ash  contents  being  exceedingly 
high,  and  involving  increased  costs  for  labour  in  handling. 
The  capital  expended  during  the  year  was  £13,552,  chiefly 
tor  new  mains  and  conduits,  it  ha\'ing  been  necessary,  owing 
to  the  very  heavily  loaded  condition  of  the  feeders  and  distri- 
butors in  the  northern  area  to  augment  the  supply  there. 
The  opportunity  was  accordingly  taken,  when  the  County 
of  London  Co.  were  la>ang  their  conduits  for  the  bulk-supply 
cables,  to  provide  additional  conduits  for  their  own  purposes, 
and  to  draw  in  a  new  feeder  cable  of  2,000-kw.  capacity  for 
the  purpose  of  relieving  the  existing  mains  and  providing 
additional  capacity  to  meet  the  demand  as  it  occurred.  This 
feeder  cable  would  tenninate  in  a  new  sub-station,  in  the 
vicinity  of  the  principal  power  load,  from  which  all  demands 
for  supply  for  some  time  to  come  could  be  adequately  satis- 
fied. Owing  to  great  difficulties  encountered  in  obtaining 
materials  and  switchgear,  and  labour,  the  bulk  supply  from 
the  County  of  London  Electric  Supply  Co.  had  not  yet  be«n 
made  available,  but,  subject  to  the  delivery,  now  much  over- 
due, of  certain  parts  in  connection  with  the  transforming 
apparatus,  this  .supply  should  be  available  very  shortly.  The 
main  supply  cable  was  completed,  and  ready  to  deliver  cur- 
rent immediately  these  parts  were  forthcoming.  Units  sold 
showed  an  increase  of  12.7  per  cent.,  principally  for  power 
supply  to  munition  factories,  but  the  .supply  for  heating  pur- 
poses had  also  materially  improved, .  due  to  the  increasing 
popularity  of  electric  heaters.  It  was  not  unlikely  that  pro- 
posals would  come  forward  for  the  erection  of  super-power 
stations,  supplying  large  areas  in  place  of  small  stations. 
There  was  much  to  be  said  on  both  sides.  One  of  the  iwints 
which  would  have  to  be  maintained  was  that  London  had 
very  special  circumstances  and  conditions  of  its  own,  and 
should  be  treated  as  a  separate  self-contained  area.  The  recent 
compulsory  addition  of  12J  per  cent,  to  the  gross  earnings  of 
their  employes  imposed  a  further  serious  burden  on  their 
expenditure,  and  their  war  percentage  on  accounts  for  elec- 
tricity supplied  had  con.'^equently  had  to  be  increased  since 
the  commencement  of  the  year', 

Mr.  Andrews,  in  addressing  the  annual 
Bruce  Peebles  meeting,  .stated  that  the  turnover  had 
&  Co.,  Ltd.  again  been  increased  during  1917.  The 
value  of  the  output  was  more  than  in  any 
previous  year,  and  the  volume  of  orders  for  starting  1918  was 
greater  than  at  any  former  period.  \A'ith  reference  to  their 
often  expres.sed  desire  to  add  to  their  electrical  manufacturing 
some  other  special  branches  of  engineering  work,  they  had 
now  acquired  the  designs,  patterns,  and  connections  of  a 
sound  hydrauHc  and  general  engineering  busine.ss.  Consider- 
able orders  had  been  obtained  already,  and  they  had  every 
expectation  that  the  new  depa|tnient  would  not  only  satis- 
factorily enlarge  their  operatioTis  and  add  to  their  general 
stability,  but  would  increase  their  business  connections  for 
electrical  machinery.  Even  before  the  war  they  found  them- 
selves considerably  hampered  for  want  of  greater  facilities 
for  building  the  heavier  types  of  electrical  machinery.  They 
did  their  best  bv  means  of  temporary  expedients.  The  trend 
of  the  electrical  engineerinc  busine.ss  was  an  increasing  de- 
mand for  larger  plant,  and  if  they  were  to  keep  their  nosition 
as  the  Inrcest  manufnctu'-ers  of  electrical  machinery  in  Scot- 
land, and  one  of  the  Icding  manufacturers  in  Great  Britain, 
it  was  pssentinl  thnt  thev  ,=hnuld  hive  shops  suitably  and 
ndequatelv  pouinped  for  dcnling  with  this  heavier  electricaV 
plant,  and  with  the  hvdrauhV  encinoering  work  to  which  he 
had  refpi-ved.  Anyt  from  this,  however,  it  was  very  neces- 
Fai-v_  tO'have  ndditinnal  space.  ,so  as  t-o  relieve  the  great  con- 
gestion in  their  older  main  works,  and  to  cppe  with  national 
rpfiuirpinents.  Thev  h^r].  therefore,  obtniped  permi'ssion  from 
the  Govpmmpnt,  and  nlacpd  contracts  for  the  bnildine,  crape, 
r>nd  various  hpnvv  tools,  /Ice-.;  boforp  Ion"  tbov  hoped  tn  hive 
that  extppsionin  full  swing.  The  venr  had  l\epp  an  anxious 
apd  trying  period,  and  he  was  plenspd  to  exprpss  their  hearty 
appreciation  of  the  work  of  the  general  manager,  Mr,  Bunt- 


ing, and  the  heads  of  the  various  departments.  The  profit 
and  loss  account  showed  a  profit  from  manufacturing  and 
trading  amouutmg  to  ±23,6x6,  as  compared  with  ii24,46S 
laijt  year,. and  ±13,915  the  year  before,  'Ihe  total  gross  profit 
was  ±26,247,  as  compared  with  ±26,248  for  1916,  When  th~ 
present  company  was  formed  they  had  a  heavy  and  uphill 
ta.sk  in  order  to  re-establish  their  position  in  the  industrial 
world.  They  had  a  very  small  and  totally  inadequate  work, 
ing  capital,  and,  to  make  matters  more  difficult,  the  electrical 
industry  was  at  that  time  passing  thi'ough  a  period  of  acute 
depression  and  insane  competition.  By  steady  work  and  per 
sistent  effort,  however,  they  gradually  and  surely  placed  thei 
bu.siuess  on  a  thoroughly  sound  foundation,  and  profits  weiv 
made  which  eventually  wiped  out  the  losses  of  the  earlier 
years,  but  the  war  caught  them  at  a  most  unfortunate-, 
moment,  as  the  years  on  which  their  standard  of  profit  ha  I 
been  based  were  some  of  their  worst,  and  therefore  war  taxa- 
tion now  swept  away  the  bulk  of  their  profit,  and  only  lef* 
them  comparatively  small  residue.  In  practice  these  taxe 
had  worked  out  at  even  a  higher  figure  than  was  anticipatef 
Their  case  was  an  exceptional  one.  It  inflicted  hardships  c 
the.  shareholders,  and  it  seemed  a,  pity  that  some  sligb 
niea.sure  of  consideration  could  not  be  accorded  to  a  company 
in  their  peculiar  position,  especially  having  regard  to  the  fac' 
that  their  normal  business  had  necessarily  been  sacrificed  to 
meet  the  needs  and  interests  of  the  country.  In  regard  to 
the  reorganisation  of  the  capital  account,  both  the  5  per  cent, 
mortgage  del>entures  and  the  6  per  cent,  unsecured  deben- 
tures fell  due  for  repayment  on  July  l.st,  1918,  The  company 
had  regulai'ly  paid  the  interest  on  the  mortgage  debentures, 
and  had  redeemed  ±25,150  of  these,  thus  reducing  the  total 
issue  of  ±75,IKXI  to  ±49,850,  With  regard  to  the  unsecured 
debentures,  tliey  had  from  time  to  time  redeemed  by  pur- 
chase ±15.375  out  of  the  total  issue  of  ±66,447,  thus  leaving 
on  December  31st,  1917,  ±51,073  outstanding.  In  view  of  the 
great  difficulties  of  their  position  in  the  early  days  of  the 
present  company,  they  could  claim  to  have  done  fairlv  well 
in  thus  reducing  the  total  debenture  debt  by  over  ±40,000. 
but  it  was  obviously  not  feasible  at  the  present  time  to  pay 
off  the  remainder  of  these  debentures  and  the  accrued  in- 
terest. The  directors,  after  long  and  careful  consideration 
and  after  consultation  with  some  of  the  principal  debenture 
and  shareholders,  formulated  a  scheme  which  was  considered 
fair  and  equitable.  The  proposals  were  placed  before  both 
classes  of  debenture-holders  and  the  shareholders  in  February, 
when  all  the  resolutions  were  passed  by  large  majorities.  The 
scheme  of  arrangement  was  now  before  the  Court  for  th° 
requisite  confiiTuation  and  sanction. 

Mr.  W.  M.  Crowe,  presiding  at  the 
annual  meeting,  stated  that  the  net  profits 
±72. .512,  wei'e  the  largest  in  the  histor; 
of  the  company.  Their  position  was  grow 
ing  stronger  every  year.  The  prospects  fr 
the  future  were  bright,  A  large  canteen  for  the  workpeople 
was  in  cour.se  of  erection.  The  labour  question  had  been 
difficult,  but  they  had  not  had  much  of  the  extiome  troublp 
ex))erienced  by  some  firms.  The  labour  question  was,  how 
ever,  still  very  unsettled,  so  that  at  any  moment  there  might 
be  an  unheaval.  In  common  with  a  number  of  other  com 
panieK  they  had  taken  up  a  new  industry,  which,  if  liberally 
and  fairly  treated  by  the  Government,  ought  to  bring  much 
business  to  the  country,  but  if  not  so  treated  would  cause  an 
immense  loss  of  capital.  To  them  it  was  only  a  side-line  o5 
their  business  proper,  but  they  had  taken  it  up  seriously, 
and  intended  going  on  with  it.  They  had  spent  a  good  deal 
of  money  in  developing  that  industry,  but  others  had  spent 
a  great  deal  more,  and  at  the  special  request  of  the  Gov 
eminent,  for  the  benefit  of  the  country  in  its  presen' 
dilemma,  and  for  its  future  prosperity.  They  did  not  clain 
a  free  hand  to  make  the  public  pay  through  the  nose  foi 
these  goods,  but  they  did  claim  a  fair  price,  and  sufficieni 
protection  for  the  industry.  The  speaker  put  forward  a  plet> 
for  a  large  measure  of  Protection  for  industry  when  the  time 
came.  He  hoped  that  there  might  be  no  uncertain  sounc 
on  the  part  of  the  Government  after  the  war.  The 
Government,  through  the  High  Court,  appeared  V.  Ke 
more  concemed  about  protecting  the  pateots  of  the 
enemy  than  the  more  important  question  of  allowing  an'' 
encouraging  progressive  firms  to  develop  new  industries.  He 
wondered  what  protection  the-  German  Government  would 
give  to  a  British  patent  if  that  patent  in  any  way  stood 
in  the  way  of  its  industries.  After  our  experience  of  German 
penetration  and  brutality,  we  should  have  no  finer  feelings 
as  to  their  patents  or  other  interests. 


British 

L.M.  Ericsson 

Manfg.  Co., 

Ltd. 


Eastern   Telegraph    Co.,   Ltd, — Owing   to   the   continued 

delays  in  obtaining  the  necessary  returns  fi'om  foreign  sta^ 
tions  and  admipistrations  it  wHll  be  impossible  to  present  the 
accounts  foj-  1917  during  the  month  of  May.  when  it  has 
been  usual  to  hold  the  annual  aeneral  meeting,  E.stimateg 
ba.sed  nn  data  received  shows  that  the  net  earnincs  were 
pufficippt  for  the  usual  distribution  of  profits.  An  ndditiona! 
paypippt  is  to  be  madp  op  the  ordinary  stock  equal  to  a  divi- 
dend of  li  per  cent,  and  bonus  of  2  per  cent.,  making  8  pe 
cent.,   free  of  income-tax,  for  the  year. 

Eastern  Extension.    Australasia  &  China  TeleSraph  Co.. 
Ltd. — The  remarks  used  above  in  the  case  of  the  Eastern  Co. 


Vol.  82.  No.  2,104,  5URCH  22,  1918.]    THE    ELECTRICAL    REVIEW. 


283 


!  specific  first  ^JOI■^g.^l^t■  upon  freehold 
which  has  been  acquired  by  the  com- 
<iver  Tees,  near  Middlesbrough,  having 


applies  iu  this  case  also.  A  fourth  dividend  of  3s.  per  share, 
tos^ether  with  a  bonus  of  4s.  per  share,  is  to  he  paid,  laaking 
a  total  distribution  for  1917  of  8  per  cent.,  free  uf  income-tax. 

Prospectus. — Tees  Power  Co.  Ltd.— Prospectuses  are  a 
rarity  in  these  days  of  war,  but  special  circumstances  have  in- 
duced the  Treasury  to  authorise  new  issues  occasionally.  It 
has  decided  to  raise  no  objection  to  the  issue  of  this  company 
"on  condition  that  any  generating  station  constructed  by  it 
shall  for  the  purposes  of  any  scheme  that  may  result  from 
the  recommendations  of  the  Electric  Power  Suiiply  Commit- 
tee be  treated  as  though  it  had  been  coustriutcd  under  the 
provisions  of  a  Special  .\ct  or  Provisional  Order."  The  com- 
pany is  olfering  until  JIarch  '23rd  £600,U0O  ti  l^er  cent,  first 
mortgage  debentures,  principal,  interest,  and  sinking  ftmd 
being  pavable  bv  the  Mewcastle-upon-Tyne  Electric  Supply 
Co.,  Lttl." 

The  deb<ntur,  s  will  b.?  secur 
l.ind,  approxiniati-Iy  3o  acres  in 
pany,  situate  on  the  north  bank 
a  river  frontage  of  over  1.250  ft 
and  upon  the  power  station  buildihgs,  fixed  plant,  and  machinery  to  be 
erected  thereon,  and  the  adjoining  foreshore  and  river  bed;  an<l  by  a  floating 
charge  on  the  otheV  assets  of  the  company,  without  power  to  charge  in 
-  priority  to  or  pari  passu  with  the  debentures;  and  by  the  assignment  to  the 
trustee  of  the  benefit  of  an  indenture  between  the  company  and  the  Newcastle- 
upon-Tyne  Electric  Supply  Co.,  f-td.,  whereby  the  latter  company,  in  con- 
siiieration  of  the  grant  to  it  by  the  company  of  the  right  to  use  and  occupy 
the  power  station  and  land,  will  covenant  unconditionally  to  pay  to  the 
company  periodically  the  amounts  required  to  pay  the  interest  on  the  deben- 
tures for  the  time  being  outstanding  and  the  sinking  fund  above-mentioned 
and  to  redeem  the  outstanding  debentures  in  the  event  of  the  security  becom- 
ing  enforceable    under   the   terms    of    the  Trust    Deed. 

Newcastle  &  District  Electric  Lighting  Co.,  Ltd. — .\t  the 

annual  meeting.  Dr.  J.  B.  Simpson  reminded  the  shareholders 
that  the  trust  deed  provided  that  the  whole  of  the  second  deben- 
tures should  be  redeemed  m  30  years  by  the  operation  of  a 
cumulative  sinking  fund,  a  certain  sum  having  to  be  applied 
out  of  the  profits  each  year  for  this  purpose.  The  amount  at 
the  credit  of  this  fund.  ±'13.'237.  was  equivalent  to  further 
provision  for  depreciation  and  obsole.scence,  iu  addition  to 
the  £50,000  ah-eady  mentioned.  The  total  working  costs 
show'ed  an  increase  of  £.5,406,  or  9i  per  cent.,  and  receipts 
for  energy  an  increase  of  £.5,463,  or  5j  per  cent.  Units  sold 
increa.sed  b>'  4  per  cent.  In  con,sequence  of  increased  costs, 
the  directors  had  fomid  it  necessary  to  raise  the  price  of  elec- 
trical energy  as  from  .\pril  1st.  The  directors  did  not  at 
pre.sent  feel  justified  in  recommending  more  than  2J  per  cent, 
dividend,  but  they  hoped  in  the  near"  future  to  be  in  a  posi- 
tion to  do  so.  In  regard  to  the  Coal  Conservation  Sub-Com- 
mittee's report  as  to  an  extended  use  of  electrical  energy,  if 
the  recommendations  of  the  Committee  were  accepted,  legis- 
I  lion  would  be  nece-ssary.  but  this  was  likely  to  be  beneficial, 
1 1' it  only  to  the  pubHc.  but  to  the  supply  authorities. 

Fraser  &  Chalmers,  Ltd. — With  further  reference  to  our 
statement  of  several  weeks  ago  respecting  the  purchase  of  the 
buiriness  of  Fraser  A-  Chaliuers  by  the  G.E.C.,  it  is  now  an- 
nounced by  the  directors  of  the  former  company  that  negotia- 
tions have  been  practically  completed  for  the  sale  .of  the 
Erith  works  to  the  General  Electric  Co.,  including  the  good- 
will of  the  manufacturing  business  and  the  construction  of 
turbines,  dr>"  gas  cleaning  plant,  and  plant  for  the  stora'ge 
and  handling  of  coal  and  ores.  The  company  will  retain  the 
gix)dwill  of  its  business  in  mining,  milling,  and  metallurgical 
machinery,  with  manufacturing  rights  in  respect  thereof,  and 
also  its  large  merchanting  business  in  South  Africa  and  else- 
where, and  its  agencies  for  British  and  American  manufac- 
turers. The  exact  amount  of  the  consideration  for  the  sale, 
which  is  payable  wholly  in  cash,  depends  upon  inventories 
of  stocks,  stores,  and  work  in  progress.  The  purchasers  will 
cidTipTete  for  the  account  of  the  company  all  orders  now  in 
hand  for  mining  machinery,  and  Fra.=er  &  Chalmers  is  als(-> 
negotiating  for  the  execution  of  new  orders  for  mining 
machinery  on  terms  to  be  agreed. 

Neuhausen  Aluminium  Co. — ^The  net  profits  for  1917  of 
the  Aluminium  Industrie  -\.G..  of  Neuhnusen.  are  reported 
to  amount  to  £792.000,  as  compared  with  £6.S2.000  in  1916, 
which,  in  tuni.  showed  an  increase  of  about  100  per  cent,  over 
the  preceding  year.  A  .smn  of  £200.000  for  hydraulic  works 
and  £160,000  for  depreciation  has  been  .set.  aside  previous  to 
striking  the  net  profits.  The  rate  of  dividend,  which  is  main- 
tained at  20  per  cent.,  will  be  paid  this  time  on  the  fully- 
]iaid  share  capital  of  £1.400.000.  where.as  the  capital  partici- 
nating  la.st  year  was  £1,010.000.  In  the  meantime  the  capital 
has  been  raised  to  £1.400,000  by  an  appropriation  from  the 
fund  for  the  payment  in  full  of  the  share  capital,  which  was 
formed  by  allocations  from  the  net  T>rofits.  During  the 
1  riursf-  of  the  war  a  total  of  £.560,000  has  been  drawn  from 
tln^  fund  for  this  purpose.  It  is  now  proposed  to  increa.so 
the  capital  by  £280,000  by  the  pi-esentation  of  new  shares  to 
,  the  existing  shareholders  in  the  rntio  nf  one  new  share  to 
five  old  shares,  thus  raising  to  £840.000  the  total  amount 
gratuitou.sly  placed  at  their  disposal  since  1914. 

Bristol  Tramways  &  Carriage  Co..  Ltd. — Revenue  for 
1917.  £642.783;  w-orking  and  eeneral  expenses  and  renewals, 
£.530,176.  _  Net  revenue,  including  balance  forward.  £122.242. 
\fter  paving  debenture  interest,  Preference  dividend,  nnd  two 
half-yearly  dividends  op  the  ordinarv  fat  the  rate  of  .5  per 
cent.  Per  annum,  subject  to  tax.  and  7i  ner  cent,  per  annum, 
free  of  tax).  £30.000  is  put  to  reserve- for  contin "fancies  and 
renewals,  and  £18.1.52  is  to  be  carried  forward.  Tlie  lereipts 
of  the  tramways  department  increased  by  £30.737,  and  those 


carriage   department  by   £52,987.     Passengers  lurried 
ed  by  3,353,433  to  63,981,775.    The  period  within  which 


of   the 

incrcii.seu  ij.>  u,tju<j,^'j^  ^^j  ^j^,^^^,.  .u.  juvi  t^^^^^x  „,.^^  ..^. — 
the  Bristol  Corporation  has  option  to  patx;hase  the  tramways 
has  been  extended  to  October  31st,  1918. 

British  Insulated  &   H*lsby   Cables,  Ltd.— The  profit  for 

1917,  after  providmg  for  estimated  liabiUty  for  excess  profits 
duties  to  date,  amounts  to  £36:3,059,  plus  £163,647  brought 
forward,  making  £526,707.  This  is  disposed  of  as  follows;  — 
Directois'  and  debentiu'e  trustees'  fees  and  remuneration  to 
Works'  committee,  £5,915;  first  debentme  interest,  £22,500; 
second  debenture  interest,  £10,000;  preference  dividend, 
£30,000;  depreciation,  £25,000;  special  depreciation,  £30,000; 
reserve,  £180,000;  special  reserve,  £8,500;  first  mortgage 
debenture  stock  redemption,  £5,000;  16  per  cent,  and  10  per 
cent,  bonus  for  the  jear  on  the  ordinary  shares,  £125,000; 
caiTving  forward  £84,7i:>2.  The'  works  were  exceptionally 
busy  during  the  year.  As  already  aimounced,  it  is  the  inten- 
tion, .subject  to  Treasury  consent,  to  issue  bonus  shares  by 
the  capitalisation  of  £500,000  out  of  reserves,  in  the  propor- 
tion of  one  new  fully-paid  ordinary  share  to  the  holder  of 
each  old  ordinary  share.     Meeting  :   Liverpool,  March  25th. 

London     United     Tramways,     Ltd. — According     to    the 

FiiKiitcial  Times,  the  committee  appointed  by  the  debenture 
holders  has  issued  an  interim  report,  in  which  it  states  that 
it  has  made  considerable  progi'ess  with  the  representatives 
of  the  shareholders  in  agreeing  a  scheme  for  the  reorganisa- 
tion of  the  whole  capital.  The  arrangements  are  dependent 
upon  the  passing  into  law  of  a  Bill  now  before  Parliament, 
and  until  this  is  as.sured  it  is  not  possible  to  submit  any 
definite  proposals  for  the  consideration  of  debenture  holders. 
The  propo.sed  reorganisation  provides  for  a  great  reduction  of 
the  present  share  capital,  and  the  di\asion  of  the  existing 
debenture  stock  of  £1,650.000  into  equal  moieties  of  4  per 
cent,  debenture  stock  and'5  per  cent,  preference  shares  non- 
cumulative  for  five  years,  but  with  priority  of  capital. 

Automatic    Telephone    Manufacturing    Co.,    Ltd. — ^^Profit 

for  1917.  after  estimating  excess  profits  duty  and  contingen- 
cies, £46,826,  plus  £14,774  brought  forward.  Directors'  fees 
take  £2,450,  depreciation  £10,000,  written  off  underwriting 
commis.sion  on  shares  £4,000,  preference  dividend  £12.000, 
ordinary  share  dividend  6  per  cent,  (less  tax),  £'21,600,  carry- 
ing forward  £11,.5.50.  Work  of  natiohal  importance  has  kept 
the  factory  fully  employed  day  and  night  at  high  pressure. 
No  new  telephone  installations  for  public  service  have  been 
undertaken  during'  the  year,  but  the  installation  at  Leeds  is 
now  finished,  waiting  for  the  Post  Ofhce  to  put  into  service. 
It  is  understood  that  the  public  automatic  telephone  service 
will  be  available  to  the  city  at  an  early  date.  Several  smaller 
exchanges  have  been  undertaken  during  the  year  for  Govern- 
ment departments,  factories,  and  a  colliery  company,  with 
satisfaction  to  the  users. 

The  German  Lahmeyer  Co. — The  directors  of  the  Elek- 
trizitats  Gesellschaft  vorm.  W.  Lahmeyer  &  Co.,  of  Frank- 
fort-on-Main,  recommend  an  increa.se  in  the  share  capital 
from  £1,.500,000  to  £2,000.0i:)0  by  the  issue  of  new  shares  of 
the  nominal  value  of  £300.000.  The  shares  have  been  taken 
(r\-er  by  a  syndicate  at  the  price  of  110  per  cent.,  and  will 
be  offered  to  existing  proprietors  at  116  per  cent,  after  the 
conclusion  of  peace.  It  is  assumed  that  the  additional  capital 
is  required  for  meeting  the  monetary  needs  of  the  company's 
subsidiary  undertakings  in  the  future.  These  are  lighting 
and  power  works.  The  Zurich  Bank  for  Electrical  Under- 
takings, w^hich  still  controls  about  two-thirds  of  the  share 
capital  in  the  Lahmeyer  Co.,  is  expected  to  take  a  share  in 
the  new  emission. 

Direct  Spanish  Telegraph  Co»,  Ltd. — Including  the 
amount  brought  forward,  the  accounts  for  1917,  after  pay- 
ment of  income-tax  and  excess  profits  duty  for  1916,  show  a 
balance  of  £45,598.  .\fter  paying  the  10  per  cent,  preference 
dividend,  and  a  dividend  of  5  iser  cent,  and  a  bonus  of  2  per 
cent  (free  of  tax)  on  the  ordinary  shares,  £5,000  is  put  to 
reserve,  and  £32,972  is  carried  forward,  subject  to  special 
taxation.  •  The  Marseilles-Barcelona  cable  was  interrupted 
duririg  the  year;  the  cost  pf  repair,  duly  can-ied  out,  wa.s 
£1.162.  The"  other  Unes  were  in  good  working  order  through- 
out the  year. 

Hadfields,  Ltd. — Further  dividend  on  the  ordinary  shares 
of  4s.  ixT  share,  together  wdth  a  bonus  of  Is.  per  share,  mak- 
ing 6s.   for  the  year,  free  of  tax. 

Slough   &    Dafchet    Electric    Supply    Co.,    Ltd.— During 

1917  the  lamps.  &c.,  connected  increa.sed  bv  6.307  (30-w3tt) 
to  39,702.  and  the  units  sold  by  311. &24  to  1.679.183.  The 
revenut'  was  £14..3'27,  against  £12.012  for  1916.  Increased  pro- 
duction costs  seriously  reduced  the  profit,  and  no  dividend 
can  be  recommended.  Net  profit  £2.7'20.  of  which  £2.000  is 
put  to  depreciation  and  reserve.  Ailer  paying  reduced  fees 
to  directors.  £.520  is  carried  forward. 

■Windermere   &    District    Electricity    Supply   Co..    Ltd. — 

Grass  income  for  1017  advanced  by  £.55.  but  fuel  oil  increased 
by  £4  per  ton.  so  there  was  a  very  large  advance  in  working 
expenses.  Keswick  Electric  Light  Co.  has  airain  been  only 
able  to  pnv  2  per  cent,  on  account  of  arrears  of  debenture  in- 
terest. Increased  charges  for  cun-ent  come  into  force  there 
next  month.  £'200  put  to  depreciation  reserve:  no  dividend 
on  preference  shares;  £85  canied  forward. 
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WiiAsor  Electrical  Installation  Co.,  Ltd. — The  profit  for 
1917,  including  i*519  brought  forward,  was  £4,150.  Deben- 
ture interest  and  preference  dividend  are  paid,  £1,500  is  put 
to  depreciation,  renewal  and  reserve,  and,  after  paying  direc- 
tors' fe^s  and  2  iier  cent,  (less  tax)  on  the  ordinary  shares, 
£'25S  is  to  be  carried  forward. 

Scarborough  Electric  Supply  Co.,  Ltd.— Ne\v  connec- 
tions during  1917  were  equivalent  to  1,845  30-watt  lamp.s, 
making  134,387.  Units  supplied  777,862.  Profit  £2.066.  After 
paying  bank  interest  and  putting  £1,000  to  depreciation,  the 
credit  balance  of  £2,378  is  to  be  carried  forward. 

Brompton   &   Kensington   Electricity   Supply   Co.,   Ltd. — 

Final  dividend  at  the  rate  of  12  per  cent.  }ier  anmun  on  the 
ordinary  shares,  making  10  per  cent,  for  the  year,  less  tax. 
Carried  forward,  £5,217. 

British  Aluminium  Co.,  Ltd. — Final  dividend  an  tlie  ordi- 
nary shares  at  the  rate  of  12  per  cient.  per  annum,  making  10 
per'cent.  for  the  year,  less  tax.  To  reserve  £75,000.  Carried 
forward  £.33,214. 

Calcutta'  Electric  Supply  Corporation,  Ltd. — Units  sold 
to  consumers  during  four  weeks  ended  December  28th,  1917, 
1,946,348,  compaxed  with  1,751,753  units  in  191(j. 

Wood  &  Cairns,  Ltd.  (Electrical  Factors,  Edinburgh). — 

T)ividend  10  per  cent.,  less  tax.  .on  preference  and  ordinary 
shares.     £700  to  reserve,  and  £214  carried  forward. 

Madras  Electric  Tramways  (1904),  Ltd. — Final  dividend 
ou  the  6  per  cent,  preference  shares  for  the  yeaV  to  Decem- 
ber 31st. 

Robey  &  Co.,  Ltd. — Dividend,  7  per  cent.,  less  tax,  on 
preference  and  ordinary  shades,  carrying  forward  £35,943. 

Manila  Electric  Railroad  &  Lighting  Corporation. — Divi- 
dend of  IJ  per  cent,  for  the  quarter  on  the  conimon  stock. 


STOCKS     AND     SHARES, 


Tuesday  Eve.nikg. 
While  the  general  course  of  business  in  the  Stock  Exchange 
continues  quiet,  there  is  a  good  deal  of  interest  taken  in 
particular  markets,  although  the  volmne  of  business  is  small 
in  con.se<iuence  of  the  aftermath  of  the  Tank  campaign.  It 
is  thought  in  the  Stock  Exchange  that  another  week  will 
see  the  end  of  this  factor,  after  which,  no  doubt,  we  shall 
have  Budget  anticipations  put  forward  as  a  reason  for  busi- 
ness lieing  slow.  The  various  ixjlitical  developments  abroad 
are  sufficiently  confusing  to  render  the  average  investor 
cautious,  nor  is  the  spii'it  of  speculation  noticeably  present. 
Telegraph  manufacturing  shares  are  strong.  The  Callender's 
Co.  has  now  published  full  particulars  of  the  tei-ms  of  the  re- 
arrangement of  capital,  and,  thanks  to  this,  the  price  of  the 
shares  has  risen  £1  to  18^..  Henley's,  India-Rubber,  British 
Insulated,  Telegraph  Consti'uction.s — in  fact,  any  shares  con- 
nected with  this  particular  branch  of  industry  are  in  eager 
demand,  and,  notwithstanding  the  fact  that  prices  may  not 
apparently  respond,  buyers  are  anxious  to  get  the  offer  at  any 
reasonable  figure.  India-Rubbers  are  7s.  6d.  up  at  16.  British 
Iu.sulated  are  strong  at  31  :  the  company's  report  is  a  splendid 
one.  Henley's  hold  their  rise  at  19^,  on  the  distribution  of 
new  shares. 

The  General  Electric  Co.  has  taken  over  the  Erith  branch 
v(  Fra.ser  &  Chalmers,  so  that  the  reason  of  the  lise  in  the 
price  of  the  latter  stands  fully  explained.  General  Electrics 
themselves  are  steady,  the  ordinary  gaining  j,  and  these, 
with  the  preference,  still  being  wanted.  Other  shares  in  the 
group  continue  somewhat  quiet.  Electric  Supply  Corporation 
ordinary  are  firm  at  25s.,  changing  hands  at  this  price  a  few 
days  ago.  Cromptons  at  17s.  for  ordinary  and  preference 
alike  are  also  steady.  Edison  Swan  "  A  "  shares  are  keeping 
iu8t  under  50s.,  and  the  first  preference  are  quoted  at  21s.  9d. 
Electric  Construction  Ordinary  are  2-5s.  6d.,  business  being 
ddUc'  last  w-eek  at  25s.  9d.,  and  the  7  per  cent,  cumulative 
preference  remains,  at  a  few  pence  over  20s.  British  Alumi- 
niuui.s  became  dullish  on  the  dividend,  making  10  i>er  cent, 
for  the  year,  whereas  some  had  looked  for  12i  per  cent.  Bab- 
ccK-k  drooi>ed  to  33,  to  rally  to  3^  again. 

The  railway  markets  continue  heavy,  and  pronounced  duU- 
ne>s  is  noticeable  amongst  the  Undergrounds.  Metroftolitans 
and  l)istiicts  are  both  a  poor  market.  Underground  Electric 
Incomes  have  again  receded  a  small  fraction  to  79^,  and  the 
£10  shai-es  are  also  a  httle  easier  at  32s.  6d.  Interest  in  the 
^lulling  .shares  has  rhed.  away,  and  the  price  sticks  closely 
to  -js.  Nor  is  there  much  busmess  doing  in  the  steam  stocks, 
the  only  feature  being  the  determination  with  which  the 
jiublic  refust;  to  lixik  at  them  in  spite  of  the  good  yields  at 
present  obtainable.  .'.'.' 

Marconis  jumised  up  5/16  to  3J  on  the  result  of  the  com- 
pany's action  against  the  Government.  .  The  proc-eedings 
were,  followed  with  keen  attention  by  a  much  wider  circle 
than  that  of  the  i>roprietors  in  the  Marconi  Co.  The  remark- 
aide  nature  of  the  eN'idence  aroused  sau-prise  on  the  one  hand, 


£1  8 
6  18 
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fullowed  by  very  optimistic  anticipations  of  what  the  com- 
pany may  be  expected  to  receive  by  way  of  compensation. 
The  subsidiaries  are  unaffected,  Aoaericans  being  24s.  9d., 
Canadians  half-a-guinea,  Spanish  and  Gene«al  Wii-eless  Trust 
cNs.  ()d.,  and  Marconi  Marines — once  more  the  subject  of  a 
Stuck  Exchange  tip  to  buy — 50s.  to  51s. 

Electricity  Supply  shares  are  mostly  finn,  but  the  pro- 
po.sds  to  clo.se  theatres  (and  possibly  restaurants)  at  9.30  p.m. 
iiave  aroused  some  wonder  as  to  how  this"  is  likely  to  affect 
ligiiting  companies^  With  "Summer-time"  starting  sooner 
this  year,  and  the  prospect  of  London  turning  over  a  new  leaf 
ill  the  way  of  going  to  bed  earlier,  the  situation  holds  ele- 
ments of  uncertainty  for  all  concerns  dealing  with  illumina- 
tinn;  gas  stocks  have  come  down  rather  sharply  of  late.  At 
last  Monday's  meeting  of  the  County  of  London  Co.,  the 
chairman"  announced  that  inter-connection  between  this 
undertaking  and  the  South  London  Electric  Supply  Co.'s 
^tation  had  now  been  estabhshed,  while  they,  furthermore, 
had  become  interconnected  with  the  Sutton  station  of  the 
South   Metropolitan   Electric  Light  and  Tramway. 

London  United  Tramways  debenture  has  subsided  to  42 
alter  touching  44i.  Castner-Kellners  strengthened  to  3|. 
('olonial  and  foreign  issues  are  quiet  but  firm,  with  greater 
inquiry  for  certain  of  the  Canadian  manufacturing  issues. 
Ruliber  shares  have  enjoyed,  a  smart  rally,  on  the  price  of 
the  produce  mounting  above  2s.  6d.  per  lb.  A  large  business 
has  sprung  up  in  the  principal  sha^'es.  Lively  speculation  in 
tin  mines  has  followed  the  recent  rise  in  the  price  of  the 
metal,  .^a•maments  are  steady,  without  attracting  much 
attention. 


SHAKE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Comp.vnies. 

OlTidend  Frioe 
..     '             March  19,    Bise  01  tall 

1916.    1917.  1918.        UuBneek. 

Brompton  Ordinary       ....        9       10  61  +  J 

Charing  Cross  Ordinary           . .        B          5  3J  —  i 

do.       do.         do.     4JPref..       4J       4)  SJ  — 

Chelsea       3         8  3  — 

City  of  London 8         8  122  — 

do.       do.   6  per  cent.  PreJ,       H         fi  lOjl  — 

County  of  London          ....       7         7  llj  — 

do.         6  per  cent,  Prel.       6         6  lOt  — 

Kensington  Ordinary     . .        . ,        fi          7  6A  -^  J 

London  Electric Nil    Nil  1|  — 

do.         do.  6  per  cent,  Prel,       4         6  3i  — 

Metropolitan         3          4  3|xd  — 

do.            44  per  cent.  Pref.       44       4*  8t  — 

St.  James' and  Pall  MaU          ..8          9  7J  — 

South  London      6         5  SJgxd  — 

South  Metropolitan  Pref.        . .        7         7  ai/-  — 

Westminster  Ordinary  ....        7         9  68  —  J 

TlLiaBAPHB  AND  TBLIPHOIIBS, 

Dividend 

11)15. /l916. 

Anglo-Am.  Tel,  Pref 8         8  944  — 

do.             Def 83/8      U  12i  - 

Chile  Telephone 8          8  7i  — 

Cuba  Sub.  Ord B          7  9i  — 

Eastern  Extension          ....        8          8  16i  — 

Eastern  Tel.  Ord 8          8  1634  -^l 

Globe  Tel.  and  T.  Ord 7         7  UJsd  — 

do.               Pref.            ..8          6  10  —1 

Sreat  Northern  Tel aa       34  36  — 

Indo-European 13        13  614  — 

Marconi       10        IB  3i  +  fi, 

Oriental  Telephone  Ord.         . .      10       10  4i  -f  A 

United  R.  Plate  Tel 8         8  Hi  — 

West  India  and  P»n.      ..        ..       fid.    6d,  li  — 

Western  Telegraph        ....       7         8  16|  — 

Horn  Baiu, 

Central  Lc  ndon,  Ord.  Assented        i         1  614  —  1 

Metropolitan         1          I  aol  —J 

do.         District       ..         ..      NU      NU  144  — 

Underground  Electric  Ordinary     Nil      Nil  18  — 

do.               do.      "A"     ..      Nil      NU  6/-  — 

do,              do,     Incoma          6         4  79)  —  4 

ffosEiaii  TBAJia,  to. 
Dividend 

iilBT  191f . 

Adelaide  Bnp.  6  per  oent,  Pref,        6         6  4i  — 

Anglo-Arg.  Trams,  First  Pref.          B4       BJ  21  — 

do.               2nd  Pref.  . .       64      —  aj  — 

do.               6  Deb.      ..       6         S  664  — 

Brazil  Tractions . .         ....       4         4  444  — 

Bombay  Electric  Pref 6          6  94  — 

British  Colombia  Eleo.  Ely.  Pfce.    6         B  52  —1 

do.              do.           Preferred  Nil    Nil  .  314  — 

do.              do.           Deferred  NU    Nil  28  — 

do.             do.           Deb.           ii       4*  53xd  — 

Mexico  Trams  5  per  cent,  Bonds     Nil    Nil  37  — 

do.             6  per  cent.  Bonds     NU    NU  324  — 

Mexican  Light  Common          , .        Nil    Nil  174  — 

do.            Pref NU    NU  29  — 

do,            1st  Bonds        ..        NU    NU  88  — 

MANUFAOTU&lNa  OOHPAHIBS. 

Baboook  &  Wilcox         ..  '      ..       16        16  8J  — 

British  Aluminium  Ord.          .,         7        10  l|4  — 

British  Insulated  Ord 174      20  H  ~ 

British  Westinghouse  Pref.     . .         74        74  2tS  — 

CaUenders 30        30  18}  -1-1 

do.        6  Pref SB  4  — 

Oastner-Kellner 23       SU  8a  -f  ,'j 

Edison  Swan,  fully  paid         . .       —       —  24  — 

do.       do.  4  per  oent.  Deb,        4         4  754  — 

EUcosric  Oonstruotion  ....       74       74  U  — 

Uen.  Eleo.  Pref 6         6  109  — 

do.        Ord 10       10  191  +  i 

Henley 96       96  194  — 

do.     44  Prel 44       44  3;'  — 

Ineia-Bnbber       10       10  16                  -f  | 

Te  et»pb  Cod 30       SO  41jxd.  — 

*  Dividend   paid  free  of  Insome-Mz, 
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THE     CONTROL     OF     LARGE     AMOUNTS 
OF     POWER. 


By  E.  B.  WEDMOEE,  M.I.E.E. 


i.ibstract    of    paper   read    before    the   IxsilTUTlON   OF 
Electrical  Engineers.) 

{Continued  from  page  24G.) 

The  ari-augement  of  spare  plant  will  be  found  to  be  a  ques- 
ion  which  vitally  affects  the  design  and  use  of  reactances.  If 
I'e  plan  for  five  machines  clearly  we  cannot  employ  six  bus- 
lar  sections,  or  a  sj'mmetrical  arrangement  of  three,  and  if 
vie  use  four  the  fifth  machine  cannot  conveniently  be  con- 
lected  up  as  a  spare  to  any  one  section. 

The  number  and  size  of  machines  should  preferably  be 
letermined  so  that  ^ith  adequate .  provision  for  spares  the 
aachine  capacitj"  will  be-<}l\"ided  equally  between  the  sec- 
ions,  the  number  of  sections  being  such  as  to  give  the  re- 
uired  degree  of  protection  whilst  suiting  the  local  conditions. 

We  desire  to  transfer  ix)wer  from  .section  to  section  for 
urposes  of  economy,  and  this  transfer  may  amount  to  20 
70  per  cent,  of  the  capacity  of  a  section.  This  transfer 
aay  take  place  in  either  direction.  For  it  to  take  place  at 
11  it  is  necessary  to  set  up  a  difference  of  potential  between 
ections,  whereas  working  conditions  require  that  the  se«- 
ions  shall  be  at  substantially  the  same  voltage. 

The  transfer  of  the  energy  component  of  current  through 
he  reactance  will  not  require  a  potential  difference  greater 
ban  is  necessary  to  overcome  the  ohmic  resistance,  and  this 
,ill  be  some  small  fraction  of  1  per  cent.,   perhaps  one-fifth 

ith  10  per  cent,  reactance  between  sections.  To  transfer 
lagnetising  current,  however,  will  require  a  relatively  large 
potential  difference,  and  this  will  be  in  fact  the  reactance 
rop  at  the  current  in  question,  and  this  proves  to  be  the 
miting  feature. 

For  example,  with  10  per  cent,  reactance  between  sections, 
lie  dift"erence  will  be  1  per  cent,  if  the  magnetising  current 
ransferred  is  numerically  one-tenth  of  the  rated  current 
apacity  of  a  section.  That  is  to  say,  to  transfer  this  amount 
f  magnetising  current  would  require  that  the  bus-bars  should 
e  run  respectively  i  per  cent,  above  and  below  normal. 

If  the  load  is  transferred  at  80  per  cent,  power  factor  the 
lagnetising  component  ^will  be   60   per  cent,   of  the    k.v.a. 

ansferred.  If,  therefore,  this  magnetising  component  is 
mited  to  one-tenth  of  the  section  capacity,  the  load  trans- 
irred  would  be  limited  to  10/6ths  of  this  figm-e,  i.e.,  one- 
ixth  of  the  section  capacity,  whereas  we  want  to  transfer 
erhaps  four  times  thLs  load. 

The  ob^^ous  solution  appears  to  be  to  transfer  the  load  at 

higher  power  factor  and  to  make  up  the  shortage  of  mag- 
etising  current  by  supplying  it  from  the  machine  or 
lachines  tied  to  the  section  in  question. 

In  pushing  the  use  of  reactances  up  to  the  Limit  it  is  neces- 
iry  to  utilise  this  method  of  maintaining  the  voltage,  but  it 
;  not  one  which  should  be  used  under  daily  working  condi- 
ons.  It  involves  underloading  one  or  more  of  the  machines, 
stra  care  in  running  adjustments,  and  in  ca.se  a  fault  occurs 
Q  the  section  receiving  cuiTent,  the  voltage  drop  will  be 
reater. 

The  practical  possibilities  of  this  method  of  control  are 
lat  ample  protection  can  be  obtained  by  the  use  of  generator 
ad    bus-bar    reactances    under    normal    working    conditions 

ithout  resorting  to  transference  at  a  power  factor  above 
lat  of  the  load;  but  this  method  can  be  advantageously 
^sorted  to  under  emergency    conditions. 

There  is  a  preponderance  of  advantage  in  the  use  of  two 
nit  machines  per  section,  or,  of  course,  the  equivalent  in 
nailer    machines.     If    larger  units  are  installed  later    than 

ere  originally  contemplated,  these  may  be  of  twice  the 
ze.  and  arranged  one  per  section  with  .suitable  reactances. 
nd  without  materially  affecting  the  short-circuit  factor. 

As  a  typical  example  of  what  can  be  done,  we  may  take 
le  case  of  five  sections  and  two  machines  per  section.  Here 
'ith  generator  reactance  of  15  per  cent.,  and  bus-bar  react- 
ace  of  7^  per  cent.,  we  get  a  short-circuit  factor  of  3.3  on 
le  maximum  output.    That  is,  a  station  rated  to  give  100,000- 

.v.A.  output  would  give  333,000  k.v.a.  on  a  fault  between 
bases  near  the  source. 

Where  relatively  small  and  remote  sources  of  power  are 
Jupled  to  a  large  sv'stem  they  improve  the  supply  in  their 
ninediate  neighbourhocxl.  It  will  generally  be  found  that 
ie  inherent  reactance  in  the  feeders  and  transformers  is 
ifBcient  to  prevent  excessive  increase  of  short-circuit  cur- 
5nt3  in  the  neighbourhood. 

The  question  arises,  how  wiU  the  employment  of  reactances 
etween  sections  affect  parallel  running.  This  becomes  parti- 
alarly  important  in  the  case  of  stations  remote  from  one 
aether  tied  together  for  economy.  Such  ties  may  not  be  of 
Jge  cross-section,  and  may  therefore  introduce  considerable 
ssistance. 

It  has  been  found  that  it  is  not  generally  practicable  to 
btain  stable  running  conditions  where  the  ohmic  value  of 
le  total  reactance  in  circuit  between  the  machines  is  less 
lan  about  twice  the  resistance.  This  necessitates  the  em- 
loyment  of  external  reactance  in  series  with  long  under- 
round   tie  cables  of  small   cross-section.     Where,    however, 


there  are  step-up  and  step-down  transformers  in  the  circuit 
there  will  be  ample  reactance. 

One  must  not  expect  to  find  any  protection  from  internal 
resistance  of  faults,  except  when  the  fault  is  to  earth  through 
a  poor  earth  connection,  or  includes  a  long  open  arc. 

Where  porcelain  insulators  are  mounted  in  brick  or  stone 
the  supporting  wall  reinforces  the  insulation,  and,  even  if  a 
cracked  insulator  discharges,  the  current  at  6,000  volts  will 
be  quickly  reduced  from  perhaps  5  amperes  to  a  negbgible 
figure  as  the  wall  dries  by  the  heat  generated. 
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Fig.  7. —Oil  Switch  showing  Good  Insdl.ktion  to  Earth  and 
Between  Phases. 

In  the  cat«  of  carbonisable  material,  however,  as  in  cables 
and  machine  windings,  the  energy  liberated  at  the  fault  will 
cause  the  conductivity  to  develop  in  a  small  fraction  of  a 
second  to  a  figure  offering  no  fmther  limiting  effect. 

On  a  system  working  at,  say,  6,000  volts  to  earth,  a  fault 
to  earth  of  only  1  ampere  releases  6  kw.  to  heat  up  the  insu- 
lating material  locally,  and  when  the  resistance  has  fallen 
to  -5  ohms  there  will  be  a  local  application  of  more  than  7,000 
KW.,  so  it  is  clear  that  the  development  must  be  extremely 
rapid  in  the  later  stages.  On  insulated  systems  operating  at 
6,000  to  10,000  volts,  and  even  where  the  current  to  eai-th  is 
limited  to  a  capacity  current  of,  say.  10  to  20  amperes,  the 
first  indication  of  a  fault  to  earth  is  always  the  occurrence  of 
a  dead  shoi't-circuit  to  earth. 

What  happens  is  that  the  insulating  material  is  carbonised 
locally  so  completely  that  the  fault  resistance  is  reduced  to  a 
point  such  that  the  energy  liberated  almost  ceases  to  cause 
further  destructive  heating. 

As  faults  to  earth  can  be  ix>sitively  limited  by  the  employ- 
ment of  resistance  in  the  earth  connection,  it  is  only  faults 
between  phases  that  present  a  serious  problem.  The  likeh- 
hood  of  such  faults  occurring  can  be  greatly  minimised  by 
appropriate  design. 

When  conductors  are  air-iasulated  they  may  be  separated 
by  substantial  insulating  barriers  and  kept  clear  of  earthed 
metalwork.  The  barriers  should  be  sufficiently  large  and 
substantial  to  confine  the  distmbance  arising  on  failure  of 
the  apparatus  they  separate. 

A  good  example  is  to  be  found  in  a  large  oil  switch  con- 
structed as  in  fig.  7  with  insulated  tanks,  those  on  each  pole 
being  enclosed  in  a  stone  or  brick  cell. 

Conductors  surrounded  w-ith  insulating  material  may  be 
further  separated  by  earthed  metal  barriers  so  arranged  that 
a  fault  to  earth  is  confined  to  the  phase  on  which  it  occurs. 

A  good  example  is  found  in  a  machine  in  which  the  con- 
ductors throughout  their  length,  including  the  end  turns,  are 
covered  with  in.sulating  material  and  separated  by  earthed 
metal  parts  with  which  they  are  in  intimate  contact.  .A 
breakdown  on  such  a  machine  must  arise  as  a  fault  to  earth, 
and  is  localised  by  the  formation  of  a  good  enclosed  conduct- 
ing path  to  earth.  The  risk  of  open  arcing  is  minimi.'^d,  and 
consequently  the  risk  of  the  fault  spreading  to  other  phases 
and  consuming  the  whole  machine. 

The  advantages  obtained  by  the  use  of  selective  protective 
apparatus  on  large  distributing  systems  are  now  generally 
recognised.  They  play  an  imix)rtant  part  in  economical  dis- 
tribution, and  an  essential  part  not  only  in  localising  disturb- 
ances, but  in  limiting  their  duration.  This  latter  function  is 
useful  in  preventing  the  development  of  disturbance  due  to 
unstable  conditions,  as,  for  example,  in  parallel  running,  but 
is  especially  unportant  on  large  plants  where  the  factor  of 
safety  against  overheating  on  short-circuits  is  likely  to  be 
small. 

The  use  of  such  apparatus  throws  a  severe  duty  on  the 
switchgear,  as  switches  have  to  clear  faults  whilst  the  cur- 
rents are  in  the  neighbourhood  of  maximum  value  (see  fig.  1), 
and  the  onus  of  clearing  each  pailicular  fault  is  thrown  on 
the  individual  snitch  or  switches  nearest  to  it. 

For  these  reasons  it  is  necessary  to  employ  with  the  selec- 
tive protective  apparatus  a  system  of  stand-by  protective 
apparatus  which  comes  into  use  in  case  of  failure  of  switch- 
gear  or  selective  apparatus.  This  takes  the  form  of  a  sv'stem 
of  fixed  time-limit  relavs  with  graded  settings  which  will 
come  into  operation  only  after  failure  in  the  first  line  of 
defence.  A  plant  so  protected  will  be  as  well  off  even  on 
failure  of  the  selective  apparatus  or  distribution  switchgear 
as  plants  have  been  in  the  past  which  were  protected  solelv 
by  the  apparatus  now  used  as  a  stand-by. 


286 


THE    ELECTRICAL    EEVIEW.   [Voi.  S2.  No.  2,104,  march  22,  191s. 


It  is  clear,  therefore,  that  the  provision  of  an  adequate 
stand-by  system  justifies  working  with  a  lower  factor  of 
safety  on  the  smaUer  circuits,  especially  if  the  conditions 
are  favom-able  and  the  plant  well  designed  in  the  first  place 
to  minimise  the  occurrence  of  severe  faults.  Existing  switch- 
gear  may  be  retained  on  extension  of  plant  by  relying  on  the 
stand-by  protection  to  save  the  plant,  if  the  margin. is  not 
too  small. 

For  example,  switchgear  rated  at  20.000  K.V..A.  might  be 
employed  to  clear  faults  of  30,000  to  40,000  k.v.a.  with  stand-by 
protection,  as.  if  the  conditions  are  favoui-able  to  the  switch, 
even  the  larger  faults  may  be  cleared  satisfactorily,  and  the 
severest  disturbances  should  be  few  and  far  between. 

The  author  acknowledges  his  indebtedness  to  Messrs.  The 
British  Thomson-Houston  Co.,  Ltd.,  fo*'  facilitating  the  pre- 
paration of  the  pai>er,  and  to  Mr.  A.  E.  Everest  and  other 
colleagues  for  valuable  assistance. 

(To    be   concluded.) 


ELECTRIC  POWER  SUPPLY  AND  COAL 
CONSERVATION. 


A  DEB.^TE  on  the  Interim  Report  of  the  Coal  Conservation 
Sub-Committee  on  Electric  Power  Supply  of  Great  Britain 
took  place  at  the  Engineers'  Club,  Manchester,  on  March  5th. 
Mr.  George  Hughes  presided. 

Mr.  S.  L.  PE.4RCE,  chief  electrical  engineer  of  the  Man- 
chester Corporation,  was  the  principal  speaker.  He  said  that 
lew  reports  had  ever  been  issued  which  had  created  such 
widespread  interest  as  the  one  under  consideration.  It  was 
believed  to  be  the  work  of  one  very  eminem  engineer,  Mr.  . 
C.  H.  Merz.  He  \-iewed  the  report  as  an  endeavour  to 
formulate  a  national  scheme  for  the  future  of  electrical  sup- 
plies to  industry,  and  with  the  major  portions  of  the  Com- 
mittee's recommendations  he  was  more  or  less  in  agreement, 
in  so  far  as  they  contained  suggestions  bearing  on  engineer- 
ing and  technical  questions.  As  regarded  the  success  of  large 
undertakings,  it  seemed  to  him  that  the  Sub-Committee's 
case  rested  to  a  ver\-  great  extent  on  assertion.  They  were 
given  no  figure  at  all  as  to  the  anticipated  cost  of  these 
super-power  stations,  the  estimated  cost  of  energy,  and  more 
particularly  the  cost  of  transmission.  The  case  was  based 
upon  an  estimated  pre-sent  consumption  of  5  lb.  of  coal  per 
H.p.-hour  in  industrial  plants. 

When  dealing  with  the  question  of  municipal  control  versus 
companv  control,  the  Sub-Committee  was  forgetful  of  the 
pioneer  work  that  had  been  done  by  so  many  municipahties ; 
it  had  attempted  to  belittle  their  work,  and  had  developed 
with  special  pleading,  and  by  means  of  unfair  comparison 
and  erroneous  data,  a  special  bias  against  local  authorities. 

The  main  proposals  came  under  five  heads :— (1)  The  set- 
ting-up of  a  central  body  of  electricity  commissioners;  (2) 
the  delimitation  of  the  country  into  districts;  (3)  the  appoint- 
jnent  of  boards  to  control  the  whole  of  the  generation  and 
tran.smission  in  these  districts,  leaving  the  detailed  distribu- 
tiou  of  electricity  and  sale  of  electrical  energy  more  or  less 
in  the  hands  of  existing  authorities;  (-t)  the  installation  of 
large  power  plants  in  order  to  obtain  the  maximum  economy 
in  capital  outkn .  efficiency  in  operation,  and  diversity  of 
demand ;  (.5)  the  laying-dow  n  of  a  system  of  extra-high-ten- 
sion mains  which  should  interconnect  station  with  station. 

The  first  recommendation  in  effect  was  that  the  present 
system  of  over  600  districts,  each  having  its  own  undertaking, 
should  be  super.seded  by  a  comprehensive  sj'stem  under 
which  the  country  was  divided  into  some  10  areas.  That 
number  vtas  likely  to  be  very  substantially  increased.  For 
the  pm-poses  of  economical  production  and  transmission  of 
electricity,  the  municipal  boundarj'  as  they  knew  it  must  be 
broken  down.  Economic  considerations  alone  should  deter- 
mine the  electiical  areas,  and  not  local  government. 

The  second  and  third  recommendations  both  bore  on  the 
same  subject,  viz.,  the  selection  of  sites  for  the  new  super- 
power stations.  The  Committee  suggested  that  sites  should 
be  chosen  on  important  waterways,  and  he  quite  agi-eed.  The 
North-East  Coa.st  ix>ssessed  plenty  of  good  sites  on  important 
waterways  in  close  proximity  to  collieries,  but  this  was  not 
*  the  case  all  over  the  country.  He  knew  of  no  inland  sites  in 
Lancashire  which  possessed  ample  water  facilities  for  stations 
of.  say,  100,000  Kw.,  requiring  a  minimum  flow  of  S  to  10  mil- 
lion gallons  per  hour,  or  its  equivalent'.  The  alternative  to 
these  watei-ways  was  cooling  towers.  The  strictures  that  had 
been  passed  by  the  Committee  in  Clause  17  on  certain  muni- 
cipalities were  ba,sed  on  two  grounds,  and  the  chief  was  that 
these  had  adopted,  partially  or  exclusively,  cooling  towers 
for  condensing  purposes.  A  second  reason  was  that  munici- 
palities had  endeavoured  to  retain  generating  stations  within 
city  areas  for  the  sake  of  the  rates.  So  far  as  Manchester 
was  concerned,  they  were  wrong  in  their  facts.  He  entirely 
dis.sented  from  this  wholesale  condemnation  of  cooling 
towers,  as  he  held  that  the  tran.^imission  cost  from  a  water- 
side site  might  more  than  counter-balance  the  extra  working 
cost  due  to  cooling  towers.  The  whole  of  this  report  was  too 
much  coloured  by  North-East  Coast  experience,  and  North- 
East  Coast  faoihties.  He  had  made  very  elaliorate  calcula- 
iions,    and   gave  them   in   detail   in   his  evidence   before   Sir 


Archibald  "Williamson's  committee.    He  considered  the   ques 
tion  of  a  Mersey-side  site  for  Manchester  at  which  it  woulc 
be  possible  to  obtain  ample  river  water  for  condensing  pur' 
poses.    The   load    to    be   transmitted    from    the  station    wa 
100,000  KW.,  .8  power  factor.  66  per  cent,  load  factor,  trans 
mission  voltage  1.50.000  volts,  which  was  the  highest  vollag.i 
that  had  so  far  been  u.sed  in  the  States.    The  annual  charge 
on  such  a  tranismissiou  line  would  be  of  the  order  of  ;61OO,O0( 
to   .^I'io.OOO  per  annum.     Supposing   they    were   to  establisl' 
a  station  in  Manchester   and   use  cooling   towers,    it  wouli 
result  in  an   increased   coal   bill,   because  it   was  impossibl 
with  cooling  towers  to  obtain  a  vacuum  of  more  than  27  in. 
or  27J  in.   at  the  outside,  as  against  the  figure  of  29  in.  oi 
29J  in.  with  a  natural  waterway  and  plenty  of  cold  water 
Therefore,  he  had  a.s.'^umed  an  increased  coal  consumption  o 
1.5  per  cent.    Then  there  were  all  the  costs  incidental  to  tht 
towers.    Summing   up,   he  estimated    that   the  extra   annua 
costs  for  cooling  towers  compared   with  a  natural  waterway 
were  of  the  order  of  £70,000  per  annum.    Clearly,  it  «oul' 
not  pay  Manchester  to  go  to  the  Mersey-side  for  current. 

With  regard  to  coal  transport  costs,  taking  the  same  data 
he  had  come  to  the  conclusion  that  it  would  only  pay  t 
estabhsh  power  stations  30  miles  away  from  the  area  of  snr 
ply  if  they  could  get  coal  5s.  per  ton  cheaper,  facdities  bein. 
the  same  in  then-  own  area,  and  30  miles  away.  It  woul^ 
not  pay  .Manchester  to  have  a  power  station  at  a  distanc 
exceeding  20  miles  from  the  area  of  supply  for  the  purpose 
of  obviaring  the  use  of  cooling  towers,  assuming  there  wtu 
no  advantage  to  be  gained  in  the  cost  of  coal.  The  abov« 
figure  of  20  miles  could  be  increased  to  the  extent  shown  ii 
the  previous  calculation  if  cheaper  coal  and  ample  water  wer 
Ijoth  available.     Such  .sites  did  not  exist  in  Lancashire. 

The    third  point  was   that    it  was  difficult  to  establi-h 
case  in  favom-  of  transmitting  electrical  energj-  rath, 
railing   coal.    The   superiority  of  electrical  transmissii; 
became   apparent   with  very  high   load  factors. 

His  chief   ground   for  criticism   of  these  two  recom' 
tions  of  the  Committee  was  that  it  appeared  to  lay  to- 
etress  on  the  suitability  of   a   site  t.o  enable   it  to  oI>t 
low  cost  at  the  station "bus-bai-s;  it  had  rather  stressed  thai 
lK)int  because  of  the  importance  it  attached  to  the  establish- 
ment of  electrochemical  j^orks  alongside  of  the  station,   ans 
had  shut  out  to 'too  great  an  extent  the  question  of  the  cosll 
of  transmission.    In.sufficient    stress    was  laid   on    the    deat- 
abilitv  of  having  a  station  site  well  situated  with  regard  to  tl 
load  which  it  had  to  supply.    As  regarded  the  third  recoi 
mendation,  he  was  quite  at  one  with  the  Committ*  in  insi< 
ing  upon  sites  being  chosen  as  large  as  possible  in  view  ■ 
the  possible  adoption  at  a  later  date  of  gas  distillation  pi 
cesses. 

In    the  fourth    recommendation    the   Committee  advocab 
the    preparation    of  plans   for   the   construction  immediate 
after  the  war  of  these  large  super-power  plants.    "V^'ho   w 
.   the  competent  authority  to  select  the  sites?     He  hoiked  th 
the  Commissioners  or  whatever  Government  tribunal  mig 
be  appointed  would  be  set  up  as  soon  as   ix)ssible,    so   th 
there  might    be   some    co-ordination    given    to  this  nation 
policy,    and    the   final    approval   of   the  sites  that  might  1 
selected  should  rest  with  the  Commissionei-s.    At  present 
seemed    that    there    was    a    great  tendency    on    the    part 
various   authorities,   both   company    and   municipal,   to  st-a 
pegging  out  claims  in  advance.    The  fourth  recommendati( 
contained   this    sweeping    statement: — "Existing    generatil 
plants  are  uneconomical,  and  ought  to  be   scrapped."     Tl 
i-ecommendation  would  appear  to  constitute  a  wholesale  co 
demnation    of   existing   stations,  some  of   which  were  fair 
modern,  and  some  of  which  could  be  usefully  and  ecuuomi 
ally   extended.    This  suggestion  of   wholesale    scrapping   d 
not  seem   quite  to  square  with   the  somewhat   freely  adve 
tised  merits  of  a  North-East  Coast  supplier,  and  its  abUity  t( 
displace  all  and  sundry  private  plants.    VxTiilst  it  was  obviotli 
that  very  many  plants  were  out  of  date,  he  dissented  fitHl 
the  ixjlicy  of  wholesale  scrapping. 

So  far  as  Lancashire  was  concerned,  some  existing  stationi 
could  be  usefully  extended  with  large  plants,  and  these  ex 
tensions,  together  with  the  erection  of  the  super-power  sta 
tions.  might  very  well  go  forward  together.  If  such  a  schemi 
were  adopted,  coupled  with  the  linking-up  of  the  stations 
that  would  be  the  line  of  true  progress. 

He  fully  agreed  with  the  recommendation  contained  in  thi 
report  that  any  interconnecting  scheme  to  be  effective  mOB 
be  coupled  with  unity  of  control.  There  was  not  much  hop 
of  a  final  solution  to  this  question  by  voluntary  effort  alone 
In  Lancashire  there  was  a  milUon  or  a  million  and  a  quarte 
of  coal-consuming  horse-power  in  the  35  undertakings  M 
ferred  to  in  the  Lancashire  and  Cheshire  reports.  The  mOT 
mum  demand  on  these  last  year  was  176,000  kw.,  equivalep 
to  about  600,000  h.p.  installed  on  consumers'  premi8es,_  jp 
that  the  margin  between  the  600.000  and  the  li  million 
would  afford  plenty  of  scope  for  power  extensions. 

In  the  fifth  recommendation,  viz..  that  by-product  plan 
should  be  combined  with  power  plant,  the  Sub-Committe 
showed  a  very  commendable  degree  of  caution,  which  wa 
somewhat  lacking  in  other  parts  of  the  report.  The  questioi 
whether  electricity  or  electric  power  could  be  obtained  mor 
cheaply  if  the  coal  used  for  steam  raising  was  first  subjecte 
to  processes  of  carbonisation  and  gasification  had  not  y€ 
been   satisfactorily   answered. 

"The  question  might  have  to  be  put  and  answered  soon* 
or   later :    Was   the  electric  consumer   to   pay  more   for   hi 


Vol.  82.    \o.  2.101.  March  22.  1918.]      THE     ELECTRICAL     REVIEW. 


287 


electric  power  suppb'  in  order  to  benefit  the  nation  by  con- 
.eerving  the  coal  supply? 

With  the  sixth  recommendation  of  the  Committee  there 
■would  be'  practical  unanimity.  Waste-heat  stations  had 
proved  to  be  very  advantageous  on  the  North-East  Coast,  and 
in  the  majority  of  cases,  he  believed,  they  had  incidentally 
involved  the  use  of  cooling  towers. 

He  came  to  what  was  a  very  contentious  point  in  the 
seventh  recommendation  in  the  Committee's  report — the 
question  of  stopping  extensions  to  all  existing  stations.  That, 
he  thought,  was  t<X)  general  a  statement.  It  w'as  an  asser- 
tion without  data  or  proof  put  forward  on  the  ground,  pre- 
sumably, that  the  new  super-power  station  must  necessarily 
be  able  to  deliver  energy  into  existing  areas  at  a  lower  rate 
per  unit  than  modern  extensions  to  existing  stations  could 
lK)ssibly  do.  The  famous  Table  V  of  this  report  had  been 
very  severely  criticised,  and  should  never  have  been  found 
within  its  pages.  It  purported  to  be  a  comparison  between 
the  prices  of  energy  on  the  North-East  Coast  and  in  Lanca- 
shire. The  comparison  was  \1ery  misleading,  and  grossdy 
unfair.  Before  he  camfe  to  the  iigures,  it  was  necessary  to 
say  a  word  with  regard  to  the  power  companies  on  the  North- 
East  Coast.  A  pamptilet  had  come  into  his  hands  from  the 
pen  of  a  former  secretary  of  one  of  the  North-East  Coast 
iw^er  companies,  and  a  shaieholder  in  one  of  the  companies, 
Mr.  Andrew  Gemmell;  if  his  remarks  were  not  true  they 
ought  to  be  contradicted  by  the  companies  at  the  earliest  pos- 
sible date.    He  said  : — 

"  The  average  selling  price  of  id.  per  unit  for  company 
«?nt«rprise  in  the  North  of  England  in  that  report  is  of  little 
value  without  stating  the  companies  to  which  it  relates,  be- 
cause one  company  or  group  of  the  existing  combination  can 
■be  made  to  have  the  appearance  of  success  with  disastrous 
re.sults  to  another  section  of  the  combination;  and  it  has  been 
the  practice  of  the  North  of  England  companies  not  to  give 
all  th^  statutory  statistics,  which  would  have  shown  annually 
the  average  selling  price." 

The  North-East  Coast  output  was  mainly  a  bulk  supply; 
lighting  was  a  very  small  portion  of  their  business.  In  Lanca- 
.shire  that  was  not  the  case.  The  municipalities  dealt  w'ith  a 
anixed  business.  The  bigger  proiwrtion  was  ixiwer,  but  there 
•was  a  big  lighting  load,  and  a  big  tramway  load. 

To  the  North-East  Coast  prices  they  must  add  figures  that 
would  cover  the  cost  of  transforming  and  distributing  the 
high-tension  energy  which  was  delivered  in  bulk.  Let  them 
take  the  case  of  Tynemouth.  The  bulk-supply  price  to  Tyne- 
5nouth  from  the  Newcastle  Co.  was  not  ..5d. ;  it  was  .64d. 
These  were  high-ten-sion  units.  After  transforming  and  add- 
ing distribution  charges,  the  Tynemouth  prices  were  as 
follows  :  — 

For  private  lighting      l.O.jd.  per  unit. 

Eor  public   lighting     -. 1.7d.     per  unit. 

For  tramway  supply     l.'27d.  per  unit. 

It  they  would  compare  these  prices  with  Lancashire,  they 
-\\ould  see  they  were  very  similar,  although  Tynemouth  had 
the  advantage  of  purcha.sing  its  bulk  supply  from  the  New- 
castle Co.  at  what  was  supposed  to  be  an  extraordinarily  low 
I'ate.  By  way  of  further  argument.  Mr.  Pearce  called  atten- 
tion to  a  table  which  he  had  put  in  evidence  before  the  Board 
of  Trade,  dealing  with  an  average  selection  of  large  and 
medium-sized  towns  of  Lancashire  and  Cheshire.  He,  dealt 
first  of  all  with  the  average  price  per  unit  sold  for  industrial 
power  purposes.  It  w-as  the  power  delivered  at  the  con- 
sumer's terminals  at  low-tension  in  nearly  every  case.  The 
.  prices  varied  from  .47d.  to  .68d.  The  percentage  of  indus- 
trial power  units  sold  in  these  undertakings  varied  from  53 
per  cent,  to  90  per  cent.,  the  Manchester  figures  being  75 
l>er  cent. 

A  very  vital  point  w-as  the  question  of  finance.  This  com- 
parison pre-supiK)sed  that  the  methods  of  finance  of  the  com- 
pany and  municipality  were  exactly  the  same.  Did  the  com- 
panies on  the  North-East  Coast  set  aside  out  of  profits  the 
same  amount  for  reserve  and  depreciation?  They  were  very 
different  indeed.  Takmg  the  case  of  Manchester,  and  com- 
Iiaring  it  with  the  Nortli-East  Coast,  in  each  case  the  capital 
outlay  was  about  3^  millions  sterling,  but  whilst,  for  depre- 
ciation purposes,  they  put  aside  ^.30,000,  equal  to  about  1.14 
per  cent,  on  the  capital  outlay,  Manchester  put  aside  i'160,000,  • 
which  was  equal  to  5  per  cent.  This  deficiency  alone  made  a 
difference  on  the  Manchester  output  of  .19d.  pei  unit  sold.  It 
was  ab.surd  to  talk  of  Table  V.  being  a  true  comparison.  He 
made  the  broad  statement  that,  generally  speaking,  local 
authorities  both  produced  and  sold  more  cheaply  than  com- 
panies. 

One  of  the  last  recommendations,  viz.,  the  advocacy  of  set- 
ting up  electric  commissions  with  certain  definite  powers, 
was  the  one  point  upon  which  there  seemed  to  be  more  or 
less  agi-eement.  It  would  be  an  exceedingly  good  thing  if 
the  electricity  supply  industry  did  have  a  tribunal  to  itself. 
Therefore,  he  expressed  a  strong  measure  of  agreement  with 
the  setting-ur>  of  these  Commissioners  with  the  powers  that 
it  was  proposed  to  give  them,  with  this  proviso,  that,  as  re- 
garded deciding  the  tyi)e  of  district  authority  and  the  setting- 
up  of  that  district  authority,  after  the  commissioners  or  the 
central  authority  had  made  up  their  minds  as  to  what- was 
the  best  thing  to  be  done  for  this  or  that  district,  their  policy 
or   plan  should  receive   the  approval   of  Pajliament, 

■SVith  regard  to  the  constitution  of  the  Commissioners,  the 
majority   should    be  engineers   with  an   extensive   experience 


of  the  control  and  management  of  electrical  undertakings. 
Many  of  the  Local  Government  Board  inspectors  were  not 
trained  electrical  engineers,  therefore  the  problems  they  might 
have  to  consider  and  dej^l  wiih  at  the  inquiries  were  perhaps 
not  always  considered  with  the  advantage  of  sound  electrical 
engineering   knowledge. 

He  would  go  a  step  further  even  than  the  ilerz  report 
with  regard  to  the  district  boards  or  authorities,  and  would 
accord  to  them  certain  powers  of  rectifying  boundaries  of 
existing  area.?,  for  distribution  purposes,  and  generally  vest 
in  them  the  final  approval  of  the  area  as  laid  down  for  local 
distribution    purposes. 

Coming  to  the  last  section  of  the  Merz  report,  deahng  with 
alternative  tyjxis  of  nen-  electric  jwwer  organisations,  or  dis- 
trict authorities,  he  saw  no  solution  along  the  line  of  com- 
bined ownership  and  operation  by  local  authorities  and  com- 
panies. Any  such  scheme  would  sooner  or  later  break  down 
on  the  question  of  finance.  The  fourth  alternative  should  be 
verj-  carefully  considered,  namely,  a  body  of  trustees  incor- 
IX)i-ated  by  Parliament  to  fona  a  trust  on  the  lines  of  the 
Mersey  Dock  and  Harbour  Board,  in  which  the  traders'  in- 
terests would  predominate,  but  wliich  did  not  rule  out  the 
po.ssibihty  of  the  local  authority  having  representation.  In 
such  a  trust  there  \\'ere  no  shareholders  and  no  dividend. 
Money  was  raised  on  the  business  that  was  done,  e.g.,  in  the 
case  of  the  Mersey  Docks  and  Harbour  Board  on  the  trade 
of  the  port.  Where  a  municipal  board  was  set  up,  provision 
should  be  made  to  limit  profits  being  handed  over  for  the 
relief  of  i-ates.  ^^'here  a  company  board  was  set  up,  there 
should  be  an  effective  limitation  of  dividends  provided  by 
statute.  He  would  rule  out  State  ownership  and  control 
absolutely.  It  was  essential  that  they  should  have  the  same 
type  of  board  for  every  cUstrict.  Regard  should  be  had,  as 
far  as  possible,  to  the  paramount  interest,  and  therefore, 
seeing  that  in  Lancashire  municipalities  predominated  so 
much — only  10  per  cent,  of  the  electrical  output  for  the  whole 
of  Lancashire  was  sent  out  by  companies,  and  the  remain- 
ing 90  per  cent,  by  municipalities — Lancashire  should  be 
municipal,  whilst  the  North-East- Coast  should  be  company. 
The  principle  of  public  ownership  should  be  adopted  as  the 
basis'on  which  to  build  up  a  new  and  truly  national  system 
over  the  whole  of  the  country,  whatever  might  be  done  in 
certain  parts  as  regards  operations.  In  this  connection  he 
would  again  refer  to  Mr.  Gemmell's  pamphlet.  It  was  one 
of  the  most  scathing  documents  on  company  enterprise,  and 
if  it  was  wrong,  no  time  should  be  lost  in  refuting  it  abso- 
lutely; if  it  was  right,  then,  in  his  judgment,  it  would  have 
dealt  a  heavy  blow  to  private  company  enterprise. 

The  report  closed  with  the  pious  hope  that  State  assistance 
might  be  invoked  in  connection  with  the  establishment  of  a 
national  system,  but  it  did  not  give  any  clue  as  to  the  mannei- 
in  which  it  considered  that  financial  assistance  should  be 
given.  Was  the  State  going  to  advance  capital  to  equip  thesi- 
super  power  stations?  He  held  that  much  more  effective 
assistance  could  be  given  (if  the  State  had  any  money  to 
give  away)  if  it  were  applied  to  writing,  off  a  debt  on  obsolete 
plants,  which  undoubtedly  existed  in  many  stations;  in  any 
case,  there  w-as  a  very  big  outlay  to  be  faced.  That  of  itself 
would  militate  against  any  very  early  drop  in  the  price  of 
electricitv. 


THE     BRITISH     ELECTRICAL     AND     ALLIED 
MANUFACTURERS'     ASSOCIATION. 

The  annual  general  meeting  of  the  B.E..\.M.A.  was  held  at 
the  offices  of  the  A.s.sociation  on  February  28th,  when  the 
report  and  accounts  for  the  financial  year  ending  September 
30th,  1917,  were  adopted.  We  mentioned  in  our  last  issue 
the  names  of  the  five  finns  elected  to  fill  the  vacancies  on  the 
Council. 

The  Chaiuman  referred  to  the  previous  report  recording  the 
appearance  of  the  B.E.A.M.A.  representatives  as  witnesses 
before  the  Committee  apiwinted  by  the  Board  of  Trade  "  to 
consider  the  question  of  the  Electrical  Trades  after  the  War." 
The  report  of  that  Committee  had  been  long  delayed  and  had 
not  yet  been  published ;  but  he  did  not  think  he  would  be 
committing  any  breach  of  confidence  in  stating  that  he  be- 
lieved the  report  was  a  very  strong  one,  and  that  it  would 
be  received  with  gratification  by  the  industry,  particularly  as 
it  was  understood  to  speak  largely  along  the  lines  of  the 
B.E.A.M.A.  evidence.  Turning  to  the  work  of  the  Associa- 
tion during  the  past  session,  the  Chairman  said  that  two  im- 
poitant  reports  in  which  the  industry  was  interested  had 
made  their  appearance.  The  firet  was  that  of  Lord  Buck- 
master's  Committee  on  Prfe-War  Contracts  (Cd.  8975)  whioh. 
he  regretted  to  say,  appeared  to  afford  little  direct  practical 
help  to  contractors,  but,  in  traversing  old  ground,  offered 
some  new  suggestions  of  which,  failing  Government  action, 
they  might  be  able  to  avail  themselves.  The  second  w-as  the 
Coal  Conservation  Sub-Committee's  Report  (Cd.  8880).  Thi.-, 
dftserved  their  very  careful  attention,  and  would,  he  hoped, 
shortly  be  the  subject  of  action  by  the  .Association.  As  to 
B.E.A.M.A.  conditions  of  contract,  it  was  satisfactoiv  to  re- 
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CDfd  that  less  difficulty  in  settling  contracts  was  experienced 
and  their  conditions  were  making  steady  headway.  The  sub- 
jects of  research  and  education  were  in  their  front  line  of 
action,  and  he  looked  for  rapid  progress  as  soon  as  the  Re- 
search Dei)a.rtment  had  settled  into  its  stride  and  the  Educa- 
tion Bill  had  been  advanced.  Standardisation  had  made 
satisfactory  progress  duiing  the  year.  As  to  other  matters, 
they  were  in  close  touch  with  the  work  of  the  Federation  of 
British  Industries  and  the  British  Empii-e  Producers'  Organi- 
sation, and  it  went  without  saying  that  they  were  working 
jointly  in  many  matters  with  their  old  friends  the  B.S.C.. 
the  I.E.E..  and  the  O.M.'A.  The  Articles  of  Association  had 
been  entirely  recast  and  the  B.E.A.M.A.  was  now  an  Associa- 
tion for  manufacturers  exclusively,  the  clas-ses  of  "  Associate 
Member  "  and  "  Associate,"  consisting  chiefly  of  factors, 
having  been  cut  out.  The  ChaiiTnan  concluded  his  remarks 
with  some  words  of  high  approbation  of  the  work  of  the 
permanent  staff  of  the  Association  and  with  the  announce- 
ment that  the  Council  had  conferred  upon  the  secretary  the 
additional  title  of  "  Director." 

The  report,  which  was  adopted  unanimously,  stated  that 
the  number  of  members  on  the  register  at  December  .31st 
was  178;  33  firms  were  admitted  to  membership  during  the 
year,  and  one  resigned.  Members  had  been  fully  engaged  in 
the  production  of  war  material.  They  had  given  their  best 
efforts,  and  they  hoped  that  the  exi^erience  gained  under  the 
pressure  of  war  requirements  would  assist  towards  the  de- 
velopment of  increased  production  at  the  conclusion  of  hostili- 
ties. 

While  the  export  trade  continues  to  be  necessarily  restricted, 
it  has  been  possible  to  maintain  certain  overseas  connections, 
and  in  some  instances  to  supply  the  demands  hitherto  met 
from  enemy  sources.  This  has  been  rendered  pi-acticable  on 
the  one  hand  by  means  of  rations  of  metals  granted  to  the 
Association  under  .special  priority  permits  for  the  manufac- 
ture of  apparatus  for  export,  and,  on  the  other  hand,  by 
licences  granted  to  the  Association  for  the  import  of  materials 
equally  essentia]  to  manufacture. 

The  Overseas  Committees  have  been  encaged  in  consoli- 
dating previous  work,  and  .standard  conditions  of  contract 
are  being  more  extensively  used  by  Government  Departments 
and  Municipalities,  e.specially  in  Australia  and  South  Africa, 
as  a  result  of  their  activities.  The  .\usti-alia  Committee  has 
been  of  as.sistanee  in  connection  with  income-tax  and  import 
duties  and  has  made  valuable  reports  on  the  question  of 
America  and  Japanese  competition.  Similar  reports  have 
come  from  the  South  Africa  and  India  Committees,  and  it 
is  hoped  that,  acting  on  the  advice  of  the  Main  Export  Com- 
mittee, the, Overseas  Committees  will  be  able  to  secure  that 
some  form  of  control  over  the  importation  of  foreign  acces- 
sories shall  be  enforced  similar  to  that  exercised  by  the  Li- 
censinff  Committee  in  this  country.  As  a  result  of  action 
taken  by  the  Austi-alia  Overseas  Committee,  the  conditions  of 
certain  contracts  for  the  Victorian  Railwavs  have  been  modi- 
fied to  give  British  at  lea.st  an  eouality  of  opportunity  with 
American,  Japanese,  or  other  foreign  manufacturer. 

The  question  of  the  pir.icy  of  trade  marks  has  also  been  taken  up  with 
the  Dominion  Governments. 

The  South  Africa  Committee  is  co-operating  with  the  local  Standardisation 
Committees  of  the  E.S.C,  and  also  with  the  Association  of  Municipal  Elec- 
trical Engineers  (Union  of  South  Africa),  in  standardising  rules  and  regula- 
tions for  electrical  supply.  This  Committee  has  also  supported  the  action  of 
the  local  Chamber  of  Commerce  in  proposing  to  the  Government  that  in  any 
new  leases  granted  in  connection  with  East  Rand  Gold  Mines,  clauses  shall 
be  inserted  providing  that  the  lessees  shall  not  place  any  handicap  on 
British  manufacturers.  A  member  of  this  Committee  is  chairman  of  the 
Electrical  Section  of  the  Johannesburg  Chamber  of  Commerce,  thus  ensuring 
co-operation  between  the  two  bodies  in  matters  affecting  the  welfare  of  the 
British  electrical   industry  in    South    Africa. 

In   India,  owing    to  the   action  of   the   local    Overseas   Committee,   there    is    a    • 
growing   tendency    to    favour   British    electrical   manufactures. 

Useful  reports  have  been  received  from  the  Argentine  Overseas  Committee, 
and,  largely  owing  to  their  initiative,  a  strong  Electrical  Sub-Section  of  the 
Chamber  of  Commerce  has  been  formed,  one  of  the  members  of  the  Overseas 
Committee  being  the  first  chairman.  The  Committee  is  also  working  in 
ck>se  co-operation  with  H.M.  Commercial  Attach^,  who  has  attended  several 
of  its  meetings. 

Owing  to  the  disturbed  condition  of  Russia,  the  activities  of  the  Overseas 
Committee   in    that    country   are   naturally    restricted. 

Several  of  the  Association's  recommendations  to  the  Board 
of  Trade  Electrical  Trades  Committee  in  1916  have  been  em- 
bodied in  the  recently-created  Department  of  Commerce  and 
Industry,  in  particular  in  regard  to  a  larger  numl)er  of  Trade 
Commissioners  and  Commercial  Attaches  being  appointed  and 
their  status  being  raised.  The  three  Trade  Commissioners 
since  appointed  to  represent  this  country  in  .Australia,  India, 
and  South  Africa  were  invited,  before  taking  up  their  new 
duties,  to  meet  the  Export  Sub-Committee  charged  with  the 
duty  of  consideiing  over.seas  organisation.  As  a  result  of 
this  conference  it  is  anticipated  that  a  closer  degree  of  co- 
operation than  hitherto  will  be  maintained  in  the  future  be- 
tween the  Trade  Commissioners  and  the  Overseas  Committee 
of  the  Association. 

The  position  of  Trade  Commissioners  in  Overseas  Domi- 
nions cannot  yet,  however,  be  regarded  as  entirely  satisfac- 
tory. Reports  have  been  received  from  the  Australian  Over- 
seas Committee  contrasting  very  unfavourably  the  position  of 
British  Trade  Commissioners  with  that  of  American  Com- 
mercial Attaches. 

The  report  refers  to  work  done  in  the  interests  of  British 
manufacturers  in  regard  to  Dominions  income-tax  and  Domi- 
nions import  duties. 

{To  be  conchided.) 
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:-H0UST0N 


(General 
nd     reproducing    machines,    tele- 

E.    J.AQUEMOT     &    M.     A.    P.\TTAy. 


3,772.     "  Regulating     devices."      British    Thom 
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"  Magnetos."     Compagnie   Generals  M.4CNET0S.      March   5lh.  (France,. 
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3',878.     "  Adjustable 
3,883.     "  Mechanism 
&  ].   Wa 
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electric    resistances."     R.    K.    Hearn.      March   6lh. 
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accumulators 
"  Number    dials     for 
.Automatic    Telephone    Manufacturing   C' 


.Moore,  Siemens  Bros.    &  Co.,  and 

3,951.  "  Electromagnetic     lock-out 
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Ma 
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March   Sth. 
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Elect 


'  .\-ray    tube  stands."     E.    C.    R. 

3,963.     "Telephone    receiver    earpieces." 

4,000.    *'  Internal-combustion    engines    ha\ 
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March   23rd.  1917.) 

4,025.    "  Electric  heating  elements  and   resistances. 


(Reid). 


March  6th. 
March    6th. 
ng    electric    ignition."         R 


7th. 


C.  O.  Bastian.  March 
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4.039.  "  .Armatures."     Compagnie    Gener 
(France,    May   Sth,   1917.) 

4.040.  "  Ignition    circuits   of    magnetos." 
March   7th.      (France,    September  29th,    1917.) 

4.044.  "  Circuit-breakers     for    ignition     magnetos." 
Esteve.     March   7th.      (France,    September   6th,   1917.) 

4.045.  "  Electric    light    bracket   fittings."        M.  }.    RAlLmc    &   T.  Taylor. 
.March  7th. 

4.057.  "  Wireless    telegraphy    and     telephony    variable    tuning    condensers." 
E.    E.  G.  Boite.      March   8th. 

4.058.  "  Electric    current  collectors."     A.    B.<rham.      March   Bth. 

4.059.  "  Signals  for   mines.   &c."      H.    Dr.abele.     March   Sth. 

4.060.  "  Electrical   means    for  detecting  presence  of    metal    masses."     E.   W. 
Marchant.     March  Sth. 

4,064/4.065.    "  Dynamo-electric    machines."     Lancashire   Dynamo   &    Motor 
Co.   &  H.  B.  Whitmore.     March  Sth. 

4.073.  "Sparking   plugs."     J.  Puerto  &   C. 
(Spain.    March   17th,    1917.) 

4.074.  "  Double     plug    ignition    means    for 
R.   W.    Stanfield.      March   Sth. 

4.085.  "  Electrolytic    cell."     F.    A.    Brown 
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4.090.  "  Safety   devices    for  elevators,  8;c.' 
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schap   de   Nederlandsche  Thermo-Telephoon    Maatschappij.      March    Sth. 
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systems."  Leyland   Motors, 
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for  electric 
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19X6* 

Electric  Annunciator   Systems  f 
December    6th.   1916.      (113.391.) 


Calung    Attendants. 


Lantern 
2,103. 

(113,308 


19  IT. 

Shock-resisting  Winding  for  Rotating  Magnet  Coils.  Vulkan 
nenfabriks  Akt.  Ges.  May  24th,  1916.  (Addition  to  3,919/12.)  (106,992.) 
Apparatus  for  Electric  Welding.  J.  Crichton.  January  11th,  1917. 
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Lamps  or  Lanterns  for  Light  Projectors,  such  as  Searchughts, 
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:  Tub.).  January  16th,  1917.  (113,296.) 
Electromagnetic     Brake.       H.     V.    James.       February     12th,     1917. 
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"  The  times  are  changed  "^ver\"  radically  changed; 
and  it  is  satisfactory-,  as  well  as  interesting,  to 
observe  how  the  Institution  of  Electrical  Engineers 
is  changing  with  them.  In  daj-s  gone  by,  when  Dr. 
Ferranti  was  at  the  helm,  and  addressed  his  classic 
exhortation  to  the  Institution  to  be  up  and  doing, 
we  thought  a  change  was  imminent,  but  the  forces 
of  reaction  were  too  strong,  and  the  impulse  was 
damped  out,  together  with  the  Industrial  Commit- 
tee, which  proved  to  be  too  far  out  of  phase  with 
the  Council  of  pre-war  days  to  be  other  than  a  watt- 
less component  of  its  working.  But  now  a  fresh 
impulse  has  been  received  from  the  world-war,  and 
circumstances  have  so  far  changed  that  the  scheme 
outlined  by  Dr.  Ferranti,  if  not  within  measurable 
distance  of  fruition,  is  at  least  visible  upon  the  hori- 
zon of  the  electrical  world;  and  the  Council  of  the 
Institution,  cautiously  and  somewhat  gingerly,  is 
feeling  its  way  towards  a  wider  view  of  its  responsi- 
bilities and  a  more  effective  participation  in  indus- 
trial affairs.  No  doubt  the  improvement  in  its  atti- 
tude has  been  largely  due  to  guidance  from  the 
presidential  chair,  and  the  Institution  has  been  for- 
tunate of  late  in  a  succession  of  energetic  and  open- 
minded  leaders  in  that  capacity  whose  influence  has 
been  wholly  salutar}-.  Its  present  occupant  '"  made 
good  "  at  the  start,  and  although  Mr.  Wordingham 
in  his  presidential  address  seemed  somewhat  nettled 
by  past  criticism  of  the  Council  in  the  electrical 
Press,  he  outlined  a  programme  of  progress  and 
reform  on  remarkably  similar  lines  to  those  which 
the  Press  has  persistently  advocated,  and  shows 
every  sign  of  determination  to  earn."  it  into  effect. 
Already  he  has  initiated  a  moveiment  towards  the 
realisation  of  his  long-cherished  aim  to  establish  a 
National  Pro\nng  House;  he  has  successfully  in- 
augurated, in  spite  of  the  difficulties  of  the  times, 
the  informal  dinner  after  the  ordinani-  meeting, 
which  bids  fair  to  become  a  permanent  feature  of 
the  proceedings;  he  has  taken  steps  to  improve  the 
discussions  at  the  meetings,  and  under  his  regime 
the  rules  for  wiring  ships,  the  prosecution  of  re- 
search, the  reform  of  the  Patent  Law,  and  other 
important  matters  are  being  pushed  forward. 

The  forthcoming  joint  meeting  of  the  Institution 
with  the  Electrical  Section  of  the  Royal  Society  of 
Medicine,  accompanied  by  an  exhibition  of  appara- 
tus, gives  ground  for  hoping  that  henceforth,  by 
co-operation  between  the  two  professions  con- 
cerned, electromedical  appliances,  which  in  the  past 
were  mainly  imported  from  Germany,  will  be  manu- 
factured wholly  in  this  country.  Our  regrettable 
neglect  of  this  important  branch  of  the  industry  was 
pointed  out  by  the  late  Mr.  Duddell  in  his  presi- 
dential address  in  1912;  it  was,  we  believe,  largel_\ 
due  to  the  predilection  of  the  medical  profession  for 
foreign-made  apparatus,  but  here,  again,  the  war 
has  effected  a  welcome  change  of  attitude. 
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A  notable  featiine  of  the  meetings  of  late  has  been 
the  curtailment  of  the  reading-  of  the  papers  by  the 
authors,  who  have  limited  themselves  to  a  brief 
summary  of  the  contents.  We  have  often  urged 
that  the  main  purpose  of  the  meeting  is  not  to  listen 
to  the  reading  of  a  paper,  which  can  be  read  to 
greater  advantage  elsewhere,  but  to  discuss  the  sub- 
ject dealt  with,  as  fully  as  possible,  and  we  have 
pointed  out  that  the  American  Societies  issue  their 
papers,  or  even  publish  them  in  the  Press,  long  be- 
fore the  meetings,  to  facilitate  full  discussion.  In 
these  times  of  paper  scarcity  we  can  no  longer  advo- 
cate the  distribution  of  copies  of  the  paper  broadcast 
in  advance,  but  members  interested  can  usually 
obtain  them  on  application  to  the  Secretary,  and  it 
seems  obvious  that  the  time  thus  saved  at  the  meet- 
ing should  result  in  greatly  improved  discussions, 
which  would  no  longer  be  confined  to  a  few  experts. 
Perhaps  Dr.  Barclay,  at' the  meeting  on  Thursday 
last,  carried  the  new  practice  to  an  extreme  when  he 
read  no  part  of  the  paper  whatever;  but,  on  the 
other  hand,  the  address  which  he  gave,  with  the  aid 
of  excellent  lantern  slides,  on  the  microstructure  of 
steel  and  the  behaviour  of  that  metal  under  various 
conditions  was  of  such  absorbing  interest  and  so 
admirably  delivered  that  we  feel  sure  the  audience 
were  more  than  satisfied  with  the  innovation.  The 
Institution  is  certainly  to  be  congratulated  upon  the 
remarkable  excellence  attained  by  the  majority  of 
the  papers  of  the  current  session,  and  upon  the  pro- 
gressive spirit  which  has  of  late  been  manifest  in 
its  proceedings. 


A  Bill  has    been   introduced   bj- 
Legislation  in     the    Austrian    Government    in    the 
Austria.  Lower  Chamber  with  the  object  of 

regulating,  among  other  matters, 
'the  establishment  and  working  of  electricity  supply 
stations.  On  the  submission  of  the  Bill,  the  Minister 
for  Labour  expressed  regret  at  the  country's  lack 
of  progress,  which  is  shown  by  the  inadequate 
utilisation  of  water  power,  the  lack  of  system  in 
carrying  on  the  industry,  and  the  preponderance 
of  small  stations  over  the  large  works.  He  stated 
that  if  the  water  powers  were  appropriately  used  it 
would  be  possible  not  only  to  economise  largely  in 
the  consumption  of  coal,  but  also  to  be  free  from  the 
necessity  for  importing  coal  from  Germany,  and,  in 
fact,  more  coal  could  be  exported  to  the  latter  coun- 
try. The  leading  idea  of  the  Bill  is  to  provide  a 
system  of  electricity  administration,  and,  at  the 
same  time,  to  guarantee  the  requirements  of  the 
State  and  the  general  connnunity. 

The  Bill  stipulates  that  a  concession  must  first  be 
obtained  to  authorise  the  delivery  of  energy,  to  third 
parties,  the  concession  giving  the  right  of  erecting 
conductors,  and  being  capable  of  extension  so  as  to 
confer  the  right  of  expropriation.  A  limitation  of 
areas  of  supply  is  fi.xed  in  order  to  ensure  systematic 
methods  in  the  supply  of  electricity.  The  State  may 
grant  financial  assistance  to  the  undertakings  in 
return  for  the  State  being  given  an  influence  in  the 
management  of  the  business..  The  promoters  of 
works  who  apply  for  facilities  in  excess  of  those 
conferring  the  right  of  erecting  conductors  will  be 
subject  to  the  State  participating  in  the  profits  and 
the  lapse  of  the  concession  after  25  years,  when  the 
undertakings  will  revert  to  the  State,  provided  that 
the  concessions  are  not  renewed.  In  these  cases 
the  State,  after  the  undertaking  has. paid  6  per  cent. 
on  the  ordinary  share  capital,  will  receive  one-third 
of  the  profits  up  to  10  per  cent.,  and  one-half  of  the 


profits  realised  beyond  this  percentage.  The  Bill 
fiuther  makes  provision  for  the  prevention  of  any 
monopoly  in  the  installation'  contract  department. 


At    the    conferences   which    have 

Saving  Fuel,  been  held  recently  in  various  centres 
by  the  Tramways  Committee  of  the 
Board  of  Trade,  the  subject  of  economy  has  natur- 
ally assumed  oonsideraljle  prominence,  and  sugges- 
tions have  been  made  for  the  relief  of  the  tramway 
services  by  distributing  the  traffic  at  busy  hours  over 
a  longer  period.  This  lias  been  accomplished  to 
some  extent  in  certain  cases,  but  a  good  deal  re- 
mains to  be  done,  a-nd  some  usfeful  hints  may  be 
derived  from  the  report  of  a  committee  appointed 
I  by  the  Electric  Railway  War  Board  to  investigate 
the  possibilities  of  fuel  economy  on  the  tramways  of 
Washington,  U.b.A.,  recently  published  in  the  Elec- 
tric Raihvay  Journal.  The  Committee  estimates 
that  an  annual  saving  of  no  less  than  -5,790  tons  of 
Ctoal  can  be  effected,  whilst  actually  improving  the 
service  to  the  public.  One-third  of  the  saving  is 
ascribed  to  a  reduction  in  the  number  of  stops,  partly 
by  extending  the  distance  between  stopping  places, 
and  partly  by  adopting  the  "  skip-stop "  plan, 
according  to  which  alteniate  cars  on  a  given  route 
mis,s,  say,  every  other  stop — an  idea  which  is  already 
to  some  extent  in  vogue  on  the  London  Electric 
Railways.  It  is  estimated  that  in  Washington  the 
number  of  stopping-places  can  be  reduced  by  40  per 
cent.,  and  the  actual  stops  by  25  per  cent.,  compared 
with  those  made  at  present,  without  any  hardship- 
to  the  public;  there  would  then  be  about  eight  stops 
per  mile,  and  no-one  need  walk  further  than  about 
400  ft.  at  most. 

Reducing  unnecessary  mileage  in  non-rush  hours, 
by  running  short-stage  cars  in  busy  parts,  and  adopt-^ 
ing  a  longer  headway  in  the  outlying  districts,  offers 
a  possible  saving  of  3,000  tons  of  coal.  By  trans- 
ferring the  traction  load  to  the  most  economical 
generating  station  a  further  economy  is  made  of 
nearly  10,000  t^ns,  and,  lastly,  the  plan  of  "  stagger- 
ing "'  the  office  hours  of  Government  departments 
at  15-minute  )nter\'als,'  over  a  period  of  three- 
quarters  of  an  hour,  is  expected  to  bring  about  a 
small  reduction  in  fuel  consumed,  besides  reducing 
the  number  of  cars  run  during  the  rush  hours  and 
the  amount  of  generating  plant  required. 

A  similar  investigation  was  carried  out  at  Roches- 
ter, U.S.A.,  by  the  New  York  State  Railways;  the- 
industrial  conditions  of  the  city  were  studied,  and 
with  the  hearty  co-operation)  of  the  local  manufac- 
turing firms  a  schedule  of  '•  stagg'ered  "  opening 
and  closing  hours  for  the  various  establishments- 
was  drawia  up,  which  enabled  the  use  of  20  to  30 
cars  to  be  discontinued  during  the  rush  hours.  This 
plan  has  been  successfully  adopted  here  also  to  some 
extent,  and  is  advocated  by  the  Board  of  Trade 
Committee.  Drastic  curtailment  of  both  tramway 
and  railway  accommodation  in  the  near  future  is 
foreshadowed  by  the  Government,  but  evidently 
there  are  also  other  methods  of  effecting  material 
economies,  which  should  not  be  overlooked. 

In  the  same  issue  of  our  contempol-ary,  particulars 
are  given  of  the  construction  of  a  "  super-station  " 
of  200,ooo-KW.  capacity  at  Windsor,  U..S.A.,  jointly 
by  two  companies,  with  a  view  to  securing  the  ad- 
vantages of  large  generating  sets  (six  of  which  will 
be  installed),  an  improved  diversity  factor,  and 
proximity  to  coal  and  water  supplies.  It  is  antici- 
pated that  the  cost  of  energ-y  from  this  station  will 
compare  favourably  with  that  of  the  large  hydro- 
electric stations  in  the  West,  which  distribute  their 
output  over  long  distances.  An  exceptional  advan- 
tage in, this  case  is  the  convenient  situation  of  the- 
time  zones,  which  change  by  one  hour  at  a  meridian 
near  that  on  which  the  power  station  is*  built,  thus 
benefiting  the  diversity  factor  in  a  -way  which  is  not 
practicable  here. 
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NOTES  ON  ELECTRIC  LOCOMOTIVES. 


In  connection  with  the  design  and  construction  of  electric 
locomotives  for  passenger  and  goods  trains  a  considerable 
amount  of  valuable  information  has  been  accumulated  as  a 
result  of  many  experiments  carried  out  on  the  Continent. 
More  experimental  locomotives  have  been  built  and  tested 
on  the  Continent  of  Europe  than  anywhere  else.  Taking 
the  Midi  Railway,  in  France,  for  instance,  no  fewer  than 
six  firms  were  invited  to  submit  locomotives  for  trial  on  the 
line  extending  from  Villefranch  to  Ille,  but  only  three  of 
■the  competing  firms  were  successful  in  getting  their  loco- 
motives accepted.  All  the  locomotives  submitted  were  of 
thel — C — 1  type,  having  three  driving  axles  and  two  idle 
axles.  In  one  case  power  was  transmitted  from  two  inde- 
pendent motors  placed  closely  together  in  the  cab  by  means 
of  two  sloping  connecting  rods,  each  motor  driving  through 
these  rods  a  separate  jack  sliaft  located  at  each  end  of  the 
locomotive  next  to  the  outer  driving  wheels,  and  the  jack 
shafts  were  connected  to  the  driving  wheels  by  means  of 
lioi'izoutal  side  rods. 

A  second  locomotive  was  driven  in  practically  the  same 
maimer,  the  main  difference  in  the  two  cases  being  in  con- 
nection with  the  electrical  equipment.  A  third  type  of 
locomotive  also  had  two  motors,  but  instead  of  lieing  con- 
nected to  a  jack  shaft,  they  were  connected  together 
through  a  triangular  rod  arrangement,  the  lower  point  of 
which  engagecl  with  the  crank  on  the  middle  driving  wheel, 
and  the  other  points  were  coupled  to  the  cranks  on  the  two 
motors.  This  design,  however,  was  afterwards  -abandoned. 
Another  of  these  locomotives  was  of  the  geared  side  rod 
tyqie,  etjuipped  witli  two  motors  each  geared  to  a  jack  shaft 
placed  well  down  between  the  driving  wheels,  the  power 
being  transmitted  from  the  jack  shaft  cranks  to  the  centre 
wheel  by  means  of  a  triangular  Scotch  yoke,  and  from  there 
by  side  rods  to  the  two  outer  driving  axles.  The  most 
powerful  locomotive  had  three  motors,  one  over  each  axle, 
and  geared  to  a  quill  surrounding  the  a.xles,  the  (juill  being 
joined  to  the  wheels  by  a  flexible  coupling.  The  locomotives 
accepted  were  those  driven  in  accordance  with  the  first, 
fourth  and  last-mentioned  methods,  and  the  leading 
particulars  of  these  engines  are  given  in  the  following 
table  : — 


French 
Thomson- 
Houston, 

..     88 
..     13-7.-> 


French 
Westing- 
house. 


81 

11-37 

S-8 

12 

2 

600 


Construction 

Electriques  du 

Nord  et  de  I'Est 

(Jeumont). 

SO 

15-27 

io-(; 


Total  weight  (tons) 

Length  (M)         

Wheel  base  (M) 9'6 

Diameter  of  di-ivin<r  wheels  (M)       I'S 

Number  of  motors         ,    2 

H.P.  of  motors 600  600  500 

Method  of  Coupling  rods   Gearing    Motors  geared 

drive.  driving  two         and  to  each 

jack  shafts.      Scotch  driving 

yoke.  axle. 

Ei«.-h  of  the  three  aliove  firms  received  orders  for  eight 
additional  locomotives,  but  they  were  not,  it  has  been 
reported,  to  be  exact  duplicates  of  the  original  locomotives. 
The  new  locomotives  were  to  have  three  driving  axles  and 
idle  axles,  each  driving  axle  being  driven  by  two  motors 
'd  to  a  quill  surrounding  the  axle,  an  arrangement 
>vhu-h  ha.s  been  adopted  with  marked  success  in  .\merica. 

1 1  is  not  so  much  in  connection  with  electrical  designs  that 
many  Continental  locomotives  have  proved  unsatisfactory. 
The  main  troubles  have  originated  from. the  transinission 
arrai'igements  between  the  motors  and  driving  wheels.  On 
the  ( 'ontinent  there  has  been  a  distinct  tendency  to  adhere, 
iks  i'ar  as  possible,  to  steam  locomotive  practice,  the  original 
idea  being  merely  to  replace  the  boiler  and  fire  box  of  the 
steam  locomotive  with  an  electric  motor,  and  to  retain,  a.s 
far  as  possible,  the  ordinary  driving  arrangements.  It  has 
1  customary  in  many  cases  to  transmit  the  power  from 
motor  or  motors  to  the  driving  wheels  by  means  of  rods 
aii'l  a  jack  shaft,  and  often  without  gearing.  This  plan 
•  has  been  adopted  on  many  Continental  railways  besides  the 
Midi  Railway — as,  for  instance,  on  the  Dcssaii-Bitterfeld 
line  in  Germany.  For  high-speed  passenger  traffic  on  the 
latter  line  a  type  of  engine  designated  2 — B — 1  has  been 
adopted— that  is  to  say,  a  locomotive  having  two  leading 
axles,  two  driving  axles,  and  one  trailing  axle.     Cranks  at 


the  end  of  the  motor  shaft  drive  a  jack  shaft  through  \er- 
tical  connecting  I'ods,  and  from  this  jack  shaft  the  driving 
wheels  are  driven  by  ordinary  horizontal  side  rods.  Break- 
ages of  the  crank  and  jack  shafts  have  been  experienced, 
however.  The  jack  shaft  in  this  type  of  locomotives  is 
subjected  to  a  series  of  suddenly  applied  reciprocating 
tension  strains,  and  these  strains,  it  is  believed,  were 
accountable  for  the  breakages.  G-reat  accuracy  in  the 
alignment  of  bearings  and  liberally  proportional  shafts  are 
essential  with  locomotives  constructed  on  these  lines,  but 
doubts  have  been  expressed,  especially  in  America,  as  to 
whether  these  precautions  will  entirely  eliminate  the. 
trouble. 

Although,  apart  from  the  crank  shaft  and  jack  shaft 
breakages,  these  locomotives  have  given  pretty  good  results, 
it  seems  improbable  that  this  type  of  engine  will  be  used  in 
future  for  high-speed  traffic.  In  fact,  it  was  decided  some 
time  prior  to  the  war  to  test  the  1 — C — 1  type,  that  is,  a  loco- 
motive having  three  driving  axles  and  two  idle  axles.  Like 
the  -1 — B  —  1  locomotives,  there  was  to  be  one  motor  placed 
high  up  in  the  body,  liut,  instead  of  the  connecting  rods 
between  the  motor  shaft  and  jack  shaft  being  vertical,  they 
were  to  slant,  as  on  various  other  locomotives,  at  an  angle 
of  about  45".  Slanting  connecting  rods  were  used  on  the 
original  Dessau-Bitterfcld  goods  locomotives,  which,  of 
course,  run  at  much  low'er  speeds,  but  not  on  the  original 
locomotives  intended  for  passenger  service.  So  far  as  can 
be  gathered,  the  tendency  is,  or  rather  was,  prior  to  August, 
1914,  to  slant  the  connecting  rods  as  much  as  possible. 

The  experimental  goods  locomotives  put  into  operation 
on  the  Dessau-Bittcrfeld  line  were  0 — D — 0  locomotives, 
having  four  driving  axles  coupled  and  no  other  axles.  These  _ 
locomotives  weigh  about  70  tons,  and  are  designed  for  a 
normal  speed  of  ].5"5  miles  an  hour,  a  speed  that  is  not 
likely  to  lead  to  trouble.  Despite  this,  however,  a  number 
of  firms  were  invited  to  submit  locomotives  for  the  goods 
service,  and  it  was  specified  that  these  engines  should  have 
a  high  centre  of  gravity. 

For  low  and  medium  speeds  the  B — B  Continental  engint- 
has,  it  seems,  given  pretty  good  results.  This  locomotive 
has  two  independent  trucks,  each  having  two  driving  axles, 
and  on  each  truck  a  single  motor  is  mounted,  and  it  is 
geared  to  a  jack  shaft,  which  in  turn  is  coimected  to  the 
two  driving  axles  on  the  truck  that  carries  the  inotor  by 
means  of  Scotch  yoke. 

Many  of  the  high-speed  direct-drive  side-rod  locomotives 
have  given  more  or  less  trouble  as  the  result  of  ^'ibi-ation  at 
critical  speeds,  and  crankshaft  and  jack  shaft  breakages 
have  not  been  at  all  uncommon.  The  1 — D — 1  type  of 
locomotive  built  for  the  Silesian  lines  developed  trouble  of 
this  kind,  and  it  has  been  reported  that  this  type  was  to  be 
abandoned.  The  original  1 — D — 1  Silesian  locomotive 
weighed  over  lOd  tons,  and  had  two  large  motors  connected 
through  slanting  connecting  rods  to  a  common  jack  shaft 
coupled  to  the  driving  wheels  with  horizontal  rods. 

In  place  of  this  type  of  locomotive  it  was  proposed  to- 
employ  locomotives  having  two  motors,  each  rated  at  half 
the  output  of  the  original  single  motor  and  with  inter- 
mediate toothed  gearing. 

Among  other  Continental  locomotives  is  the  C  -I-  C  type, 
with  two  tfcree-axle  trucks,  each  of  which  is  equipped  with 
two  mcJtors  geared  to  a  common  jack  shaft,  whicU  drives  the 
three  axles  through  horizontal  side' rods.  Again,  tliere  is 
the  B  -I-  B  -h  B  locomotive,  with  three  two-axle  trucks. 
Each  truck  carries  a  motor  which  is  geared  to  a  jack  shaft, 
the  latter  driving  the  two  axles  through  horizontal  side 
rods.  A  type  similar,  so  far  as  the  trucks  are  concerned, 
is  the  .\  A  -I-  A  .\  -t-  A  A  locomotive  :  but  in  this  case 
each  of  the  three  trucks  carries  two  motors,  and  each  motor 
is  geai-ed  directly  to  one  of  the  axles. 

For  the  Silesian  State  railway  a  2 — D — 1  locomotive 
with  one  large  motor  was  designed,  the  drive  being  similar 
to  that  aihiptcd,  iii  the  first  ])lace,  on  one  of  the  Midi 
railway  loromulivcs.  Power  from  the  motor  is  transmitted 
to  a  pair  of  jack  shafts  through  a  triangular  rod  arrange- 
ment, the  upper  point  of  which  is  connected  to  the  motor 
crank,  whilst  the  base  connects  together  the  cranks  of  the 
jack  shafts,  which  in  turn  are  connected  by  horizontal  side 
rods  to  the  driving  wheels.    In  the  case  of  the  Midi  railway 
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locomotive;,  however,  there  were  two  motors  connected  to  the 
driving  wheels  through  a  triangular  rod,  the  ajiex  engaging 
with  the  crank  on  the  centre  driving  wheel  and  the  base 
connecting  together  the  cranks  of  the  two  motors. 

On  the  Loetsehberg  railway,  in  Switzerland,  several 
methods  of  driving  have  been  tried.  The  first  experimental 
locomotive  put  into  service  on  this  line  was  of  the  articu- 
lated type,  with  two  motors,  one  erected  on  each  half  of  the 
engine,  and  each  motor  drove  a  jack  shaft  through  a  slightly 
slanting  connecting  rod,  and  this  jack  shaft  was  in  turn 
connected  to  the  driving  axles  through  horizontal  rods.  The 
next  experimental  locomotive  had  two  three-axle  trucks,  each 
carrying  a  motor  geared  to  a  jack  shaft  coupled  to  the  three 
driving  wheels  by  coimectiug  rods  and  the  usual  side  rods. 
The  jack  shaft  is  placed  so  low  that  the  connecting  rod 
makes  a  \eij  small  angle  with  the  horizontal.  In  this  aise 
the  motors  are  placed  at  the  extreme  end  of  the  locomotive, 
but  in  a  later  design  they  have  been  shifted  to  the  centre. 
It  is  believed,  although  nothing  definite  has  been  published, 
that  at  the  high  speeds  this  locomotive  was  rather  hard  on 
the  track.  In  any  case  the  driving  arrangements  in  the 
latter,  and  more  powerful,  locomotive's  are  difFerent.  These 
latter  locomotives  have  five  dri\-ing  axles,  instead  of  six. 
Three  of  these  di'iving  axles  are  fixed  in  a  rigid  wheel  base, 
whilst  each  leading  truck  afthe  ends  has  one  idle  axle  and 
one  driving  axle.  On  all  these  trucks  the  two  driving  axles 
are  held  parallel  to  one  another,  and  are  connected  together 
by  means  of  horizontal  side  rods.  As  stated  above,  the  two 
motors  are  placed  close  together  in  the  centre  of  the  cab,  and 
are  geared  to  jack  shafts,  which  in  turn  are  connected  to  the 
centre  driving  wheel  by  a  Scotch  yoke  to  which  the  horizontal 
side  rods  are  coupled. 

There  are,  of  course,  other  types  of  electric  locomotives, 
but  those  referred  to  are  fairly  representative  of  Continental 
practice.  In  many  cases  where  rods  and  jack  shafts 
are  used,  \-ibrations  and  oscillations  have  been  produced  in 
the  driving  mechanism  at  certain  speeds,  and  in  some  cases 
these  vibrations  and  oscillations  have  proved  sufficient  to 
break  rods,  crankshafts,  and  yokes.  By  careful  adjustment 
of  bearings,  it  has  been  possible  in  -some  instances  to 
eliminate  these  defects,  but  these  adjustments  involve 
labour  and  loss  of  time,  and  it  has  been  found  that  shortly 
after  such  adjustments  had  been  made,  the  trouble  has 
again  manifested  itself.  Not  infrequently  locomotives  have 
been  put  out  of  action  as  the  result  of  excessive  vibration 
at  certain  speeds.  Even  the  Pennsylvania  Railroad  loco- 
motives are  said  to  have  developed  faults  of  this  kind, 
although  in  this  case  the  trouble  has  not  been  serious.  Uji 
to  a  point  this  vibration  increases  as  the  speed  rises  until 
the  resonance  point  is  passed,  when  the  vibration  ceases. 
Especially  has  this  effect  been  noticeable  with  locomotives 
having  two  motors  driving  through  connecting  rods  on  to 
a  common  jack  shaft,  and  it  has  also  been  observed  on  some 
engines  with  geared  motors  di-iving  the  wheels  throu«^h.  a 
Scotch  yoke.  "^ 

At  first  sight  it  appears  strange  that  the  rod  drive 
should  give  rise  to  trouble  on  an  electric  locomotive,  and 
not  on  one  that  is  propelled  by  steam.  But  it  must  not  be 
forgotten  that  the  conditions  in  the  two  cases  are  not 
exactly  analogous.  The  driving  system  in  the  steam  loco- 
motive terminates  in  the  steam  cylinder  wkere  the 
elasticity  or  cushioning  of  the  steam  compensates  any  in- 
accuracy to  the  construction.  The  inelasticity  of  the 
driving  system  of  an  electric  locomotive  is  intensified 
where  the  heavy  rotary  members  of  the  two  independent 
motors  are  connected  together  by  a  system  of  rods. 

In  the  design  of  high-speed  locomotives  for  passeno-er 
service  American  engineers  ha^•e  in  the  main  proceeded 
along  different  lines  to  those  adopted  by  engineers  on  the 
Continent.  Various  kinds  of  transmission  ^systems  have 
been  adopted  in  America  with  a  view  to  providin<r  elas- 
ticity l>etween  motors  and  di-iving  wheels.  Locomotives 
have  been  built  with  the  motor  armature  surroUndin"-  the 
driving  axles,  but  coupled  to  the  wheels  throu^li  heavv 
spiral  springs,  this  being  known  as  the  'quill  fiiive  i)rJ- 
vionsly  referred  to.  A  more  modern  arrangement  is  to 
gear  the  motor  to  a  quill  surrounding  the  axle,  the  quill 
as  in  the  first-mentioned  arrangement,  being  connected  to 
the  driving  wheels  by  means  of  long  spiral  sprino-s 


This  design  has  been  embodied  in  the  latest  tyjje  of 
locomotive  put  into  service  on  the  New  York,  New  Haven, 
and  Hartford  Railroad.  When'  the  motor  armatures 
surround  the  axles,  the  centre  of  gravity  is,  of  coui-se,  low, 
but  the  springs  introduce  elasticity  and  prevent  the  truck 
receiving  direct  blows.  The  motors,  however,  are  now 
placed  above  the  axle  and  drive  gears  mounted  on  the  quill. 
This  type  of  engine  has  a  high  centre  of  gravity,  and  the 
ipiills  are  so  spaced  that  they  have  total  play  of  3  in.  above 
the  axle  (Ih  in.  above  and  below),  which  allows  for  irregu- 
larities in  the  rails.  Locomotives  driven  in  accordance 
with  this  arrangement  have  been  built  with  a  single  motor 
per  axle,  and  with  twin  motors  for  each  axle,  the  combined 
capacity  of  the  two  motors  being  the  same  as  that  of  the 
single  motor  arrangement.  After  a  number  of  locomotives 
had  been  constructed  with  very  large  motors,  necessitating 
the  use  of  double  gears,  it  was  found  that  the  same  output 
could  be  obtained  with  less  weight,  and  at  less  cost,  by  sub- 
stituting two  motors  for  one  of  larger  size.  Various 
advantages  have  been  secured  by  adopting  this  arrange- 
ment. First,  only  one  gear  is  required,  as  both  motors 
drive  through  the  same  spur  wheel ;  secondly,  the  two  motors 
are  said  to  be  lighter,  more  easily  handled,  and  cheaper  to 
maintain  ;  thirdly,  on  the  New  York,  New  Haven,  and 
Hartford  system  the  locomotivearmaturesare  interchangeable 
with  those  on  the  motor  coaches  :  fourthly,  as  the  two  motors 
are  connected  in  series,  the  combination  is  equivalent  to  a 
single  motor  of  twice  the  ordinary  voltage,  and,  consequently, 
only  half  the  amount  of  current  has  to  be  dealt  with  as 
compared  with  that  taken  by  a  single  locomotive  of  the 
same  output  as  the  pair. 

It  will  be  seen,  then,  that  modern  American  practice 
differs  considerably  from  that  in  vogue  on  the  Continent  of 
Europe  prior  to  the  war,  but  judging  from  various  reports 
that  have  been  published,  many  of  the  Continental  loco- 
motives that  have  been  described  in  technical  journals  have 
either  been  entirely  rejected  or  reconstructed  with  a  view 
to  making  the  driving  system  elastic. 


ALUMINIUM     IN     TRANSFORMERS. 


These  are  essentially  days  of  substitutes — many  of  them 
nasty  and  few  particularly  cheap.  A  good  deal  has  been 
heard  lately  concerning  the  use  of  aluminium  as  a  substitute 
for  coj^per  in  transformer  windings.  Striving  to  make  a 
virtue  of  necessity,  M.  Vidmar  writes  in  Eleklrot.  v.  Mas- 
ehinoibau  claiming  certain  advantages  for  aluminium  which 
cannot  all  be  substantiated.  On  the  other  hand,  the  sub- 
stitute metal  has  certain  useful  characteristics  which  deserve 
to  be  considered,  though  it  is  doubtful  whether  aluminium 
is  likely  ever  to  be  used  in-genuine  preference  to  copper  for 
transformer  windings. 

Since  the  electrical  resistance  of  aluminium  is  about  70 
per  cent,  greater  than  that  of  copper,  more  space  is  needed 
to  accommodate  aluminium  windings,  which  have,  however, 
the  advantage  of  lower  weight  for  equal  conductance.  If 
aluminium  be  substituted  for  copper  windings,  the  traW- 
former  output  for  equal  losses  is  reduced  by  2a  per  cent. 
On  the  other  hand,  if  the  cost  of  the  winding  in  a  copper- 
wound  transformer  be  one-third  the  total  cost,  the  cost  with 
aluminium  windings  is  about  11)  per  cent,  lower.  In  an 
air-cooled  transformer,  the  copper  cost  is  generally  more 
than  one-third  of  the  total,  and  the  economic  advantage  of 
an  aluminium  winding  is  correspondingly  increased. 

Vidmar  makes  certain  assertions  concerning  the  cooling 
of  subdivided  or  tlisk  windings  which  are  criticised 
adversely  by  A.  Hundt  in  Eleldrot.  Zeitschrift.  Vidmar 
asserts  that  in  an  air-cooled  transformer,  heat  is  dissipated 
from  the  flat  sides  of  the  winding  sections  by  radiation 
alone,  and  that  the  whole  heat  loss  is  not  greater  than  it 
would  be  from  a  single  cylindrical  winding  of  equal  total 
length  and  periphery.  He  states  also  that  heat  dissipation 
is  more  favourable  when  the  air  space  between  wiutUng 
sections  is  horizontal  than  when  the  plane  of  the  coils  is 
vertical.  Assuming  the  truth  of  these  assertions,  the  space 
between  winding  sections  may  be  utilised  to  accommodate 
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the  larger  aluminium  windiug,  leaving  the  power,  losses, 
and  heating  unaltered  (compared  with  copper  windings.) 

Hundt  points  out  that  Vidmar's  case  for  the  advanU^es 
of  air-cooled  aluminium  transformers  depends  on  the  cooling 
phenomena  which  he  adduces.  Actually,  however,  convec- 
tion plays  a  considerable  part  in  removing  heat  from  the 
flat  sides  of  disk  coil*,  and  the  air  spaces  bet  ween  the  latter 
should  be  \ertical  {not  horizontal)  for  maximum  cooling 
effect.  The  temperature  rise  in  a  60-k.v.a.  A.E.(t.  air- 
cooled  aluminium- wound  transformer  was  78""  C.  with  the 
air  spaces  set  horizontally,  and  only  .37^  C.  with  the  air 
spaces  vei'tical.  With  the  former  arrangement,  the  output 
for  .")7°  C.  temperature  rise  would  be  abdut  50  k.v.a.  If  the 
air  space  between  sections  were  sacrificed  to  accommodate 
the  larger  aluminium  winding  in  the  same  over-all  space  as 
a  nonnal  copper  winding,  tjie  temperature  rise  would  be 
■yet  more  serious.  In  this  connection  it  may  be  mentioned 
that  Viduiar  lea\"es  air  spaces  between  the  coil-sections  of  a 
iOO-K.v.A.  aluminium  transformer  which  he  has  built. 

Vidmar  estimates  that  an  aluminium  transformer  is 
14  per  cent,  cheaper  than  a  copper  transformer  when  alu- 
minium is  40  per  cent,  dearer  than  copper,  weight  for 
weight ;  the  cost  of  the  transformers  is  the  same  when 
aluminium  is  1"94  tin>es  as  dear  as  cojtjier.  Even  then  the 
aluminium  transformer  is  lighter.  P'or  eejual  cost  an 
aluminium  transformer  yields,  it  is  claimed,  17'.")  percent, 
greater  output,  but  this  figure  depends  partly  on  the  ques- 
tionable cooling  assumptions  noted  above.  An  air-cooled 
aluminium  transformer  made  by  Yidmarfor  12,500/165  v.. 
4i'  cycles,  weighs  800  kg.,  including  524  kg.  of  active  iron 
and  08  kg.  of  aluminium.  ' 

The  space  factor  of  the  windings  in  an  air-cooled  copper- 
wound  transformer  may  be  about  0"14,  compared  with  0*3 
in  an  oil-cooled  transformer.  On  this  basis,  an  aluminium- 
wound  transformer  requites  0'14  x  70  =  9'8  per  cent, 
greater  winding  space  for  air  cooling,  and  0%5  x  70  =  21 
per  cent,  greater  winding  space  for  oil  cooling.  In  a  zinc- 
wound  transformer,  the  advantage  of  the  air-cooled  type  is  yet 
greater  for  a  similar  reason.  About  250  per  cent,  greater 
section  is  needed  in  zinc  than  in  copper  conductors  for 
equal  conductance,  so  that  35  per  cent,  greater  winding 
space  is  needed  in  air-cooled  transformers,  and  75  per  cent, 
greater  space  in  oil-cooled  transformer.*,  compared  with 
cop])er-womid  transformers  in  each  case. 


*  In  tUe  section  of  the  report  lelatiusr  to  standardisation  it  is 
stated  that  representation  has  been  established  on  nevr  committees 
and  panels  dealinp  with  the  sraugin?  of  machine  parts  and  screw 
threads  and  the  electrical  details  of  ship  and  aircraft  equipment. 
Representatives  took  part  in  the  British-American  Conference  on 
electrical  standardisation. 

A  Committee  has  been  appointed  to  study  questions  of  common 
interest  to  members  relating  to  estimatiiijr  and  accountins. 

The  Association  gave  evidence  before  Lord  Buckmaster's  Pre- 
war Contra'^ts  Committee  on  pre-war  contracts  the  cost  of  executinsr 
wTiich  during  war  time  had  been  greatly  increaj^ed,  and  in  some 
cases  made  impossible  of  fulfilment. 

The  Council  made  representations  in  the  projier  ((uarlers  as  to 
the  desirability  of  establishing  a  National  Proving  House.  An 
expert  Committee  of  the  Association  is  shortly  reporting  on  the 
report  of  the  Coal  Conservation  Sub-Committee. 

Liberal  gifts  of  machinery  and  apparatus  were  made  by  members 
to  the  equipment  of  the  laboratories  and  shops  of  Pekin  University, 
but  the  wai-  has  delayed  installation,  and  a  final  report  from  the 
University  is  not  yet  to  hand. 

The  Association  gave  its  support  to  the  proposiil  of  the  British 
Empire  League  for  an  Empire  Trade  Mark  of  Origin,  hut  with  the 
provision  that  the  use  of  the  mark  would  be  a  national  one.  and  its 
misuse  by  private  groups  or  persons  guarded  against. 

The  creation  oi  a  co-ordinating  board  composed  of  members 
closely  connected  with  the  work  of  the  various  sections  was  suc- 
cessfully carried  out  during  the  year,  and  the  board  is  now  devoting 
close  attention  to  several  matters  affecting  the  sections  in  common. 
One  such  subject  is  that  of 'relief  from  the  burden  of  contracts 
entered  into  prior  to  the  war.  and  the  immensely  increased  costs 
which  result  from  wages  awards  made  by  the  Government  and  the 
consequent  rise  in  the  cost  of  raw  materials. 

Sectional  activity  duriug  the  year  has  beeu  mainly  in  connection  with 
matters  arising  directly  or  indirectly  out  of  the  war-^such,  for  example,  as 
metal  rationing,  the  control  of  imports,  the  right  to  export,  pre-war  contract 
difficulties,  mitigation  of  difficulties  generally  xmder  which  manufacture  is  now- 
carried  on  and  business  goodwill  maintained,  &c. :  while  the  general  tendency 
is  exhibited  in  largely  increased  impulses  towards  research,  standardisation, 
and  education,  regarded  as  national  affairs.  Directly  or  indirectly,  most 
sections  have  come  into  contact  with  Government  Departments  and  done  much 
useful  work.  The  Dynamo  and  Motor  Section,  for  example,  confers  regularly 
with  the  Electrical  Power  Department  of  the  Ministry  of  Munitions  througli 
an  Advisory  Committee  (created  by  the  invitation  of  the  Ministry  to  secure 
economy  in  working  and  speeding  up),  and  has  obtained,  through  it,  .an  Order 
in  Council  prohibiting  the  import  of  motors.  W'ork  in  the  direction  of  co-opera- 
tive purchase  and  the  settlement  of  special  conditions  witli  special  bodies  has 
been  extended  during  the  year. 

-  The  articles  of  association  have  been  amended.'  limiting  the 
membership  to  hona  ride  manufacturers,  and  making  alterations  in 
the  method  of  electing  the  Council  so  as  to  give  opportunity  for 
fresh  representation. 

The  system  of  tendering  embodied  in  these  agreements  continues 
to  find  favour  among  members,  but  has  not  been  extended  during 
the  year. 

The  work  of  the  Association's  status  inquiry  agents,  the  British 
Traders'  Association,  is  under  review  by  the  Estimating  and 
Accounting  Committee. 


THE     BRITISH      ELECTRICAL     AND     ALLIED 
MANUFACTURERS'     ASSOCIATION. 


iCmielnded  from  page  288.) 
The  Association  has  adopted  the  principles  of  the  new  British 
St%ndardisation  Rules  E  S.C  72/l:tl7.  for  export  work,  and  the 
Association's  Expert  Standardisation  Rules,  which  are  an  abstract 
of  E.S.C.  72,  have  now  been  translated  into  Spanish.  Portuguese. 
Russian,  and  Chinese,  and  are  being  made  use  of  by  members  with 
a  view  to  popularising  British  standard  practice  ab'oad. 

Representations  were  made  to  both  the  Board  of  Trade  and  the 
Foreign  Office  in  connection  with  proposals  emanating  from  enemy 
countries  to  export  their  goods  after  the  war  through  Switzerland 
or  other  neutral  countries  so  disguised  as  to  conceal  the  source  of 
origin.  The  Government  Departments  appear  to  be  now  alive  to 
the  importance  of  this  question. 

Editions  of  the  Jouvnal  were  published  in  Russian  and  Spanish. 

The  I.E.E.  Conditions  of  Contract  have,  through  the  instru- 
mentality of  the  As.sociation,  now  Ijeen  firmly  established  as  the 
standard  for  the  home  industry. 

The  records  of  the  industrial  solicitor  show  that,  whilst  the 
number  of  contracts  on  which  he  has  lieen  consulted  has  been  about 
the  average,  there  has  been  less  difficulty  in  adjusting  points  of 
difference. 

Arrangements  have  been  completed  between  the  Association  and 
the  Institution  of  Electrical  Engineers  whereby  research  into  the 
problems  of  insulation  is  conducted  jointly  by  the  two  bodies,  both 
of  which  now  communicate  with  the  Government  Department  of 
Scientific  and  Industrial  Research  through  a  Central  Committee 
egtablished  by  the  Department,  and  known  as  the  "  Electrical 
Research  Committee.' 

A  Committee  is  considering  the  question  of  technical  edncation 
in  its  relation"  to  the  electrical  and  allied  industries. 

Proposals  of  the  Turbine  and  Turbo-Generator  Sections  respect- 
ing research  scholarships  are  being  entrusted  to  the  care  of  this 
Committee. 

A  scheme  is  also  being  considered  to  provide  for  the  formation  of 
central  and  local  Committees  to  deal  with  the  selection,  placing, 
and  training  of  suitable  overseas  students. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 

AND  PLANT. 

Headers  are'  invited  to  svimit  particulars  of  new  or  improied 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  interest-. 

An  Electric  Heating  Pad. 

The  Goodwill  Electric  Co.,  of  .5!».  East  Van  Buren  Street, 
Chicago,  is  offering  an  electric  heating  pad  for  general  use.  a  slight 
modification  of  one  the  company  developed  for  the  hospital  field. 
The  thermostat  is  mounted  in  the  centre  of  the  pad  in  a  sealed  box 
1'12.5  in.  in  diameter  and  0'2.i  in.  deep.  It  is  composed  of  two 
U-shaped  arms  of  half-hard  brass  and  tempered  steel,  lioth  of  which 


are  wound  with  a  continuation  of  the  German  silver  wire  which 
forms  the  main  heating  element.  The  thermostat  is  adjusted 
through  a  Blot  in  its  container,  and  has  a  range  covering  all  points 
between  100'  and  ISO'F.  Tendency  to  short-circuit  is  overcome 
bj  the  helical  construction,  and  the  manufacturers  claim  that  the 
current  may  be  turne<1  on  when  the  pad  is  wet  without  damage. 
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Electric  Cooking  at  a  Newspaper  Office. 

The  accompanyinj,'  illustration  shows  a  neat  and  compact 
electric  cookin;/  installation  which  has  been  supplied  by  the 
British  Electric  Transformer  Co.,  Ltd.,  of  Hayes,  Middlesex, 
to  Messrs.  United  Newspapers,  Ltd.,  the  publishers  of  the  naily 
(Viivnh'le.  IJoi/d'x  \Vi>e1iJ ij  .\ewH.  &c..  for  the  benefit  of  the 
editorial  staff ;  the  apparatus  is  situated  conveniently  in  a 
small  room  adjacent  to  the  dinintr  room,  and  pro%'ides  for  the 
preparation  of  teas  in  the  afternoon  and  meals  for  the  staff  on 
niprht  duty,  about  120  meals  liein^  served  daily.  It  comprises 
the  following  items,  shown  iu  fig.  2,  all  of  which  are  of  the 
well-known  "Tricity"   type. 

Oven  fitted  with  two  ribbed  plates,  ench  taking  1)00  watts  on 


Fig.  2.-   "Tricity"  Kitchex  at  United  Newspapers,  Ltd 


the  weight  only  h\  lb.  A  fixin<r  arm  is  attached  so  desiprned  as  to 
fit  into  the  slide  rest  of  ordinary  lathes.  The  prrinder  is  fitted  with 
a  i'tt-h.p.  motor.  runnin<r  at  Ul.UUO  revs,  per  minute,  which  gives  to 
the  emery  wheel  the  right  surface  speed.  The  dimensions  of  the 
emery  wheel  are  H  in.  X  J  in.  X  \  in. 

This  grinder  is  economical  to  operate,  and  can  be  run  from  any 
electric  light  point,  being  furnished  complete  with  stout  workshop 
Hexible  cord,  fireproof  B.C.  adapter,  and  metal-cased  switch.  The 
motor  is  universal, operating  on  either  director  alternating-current 
circuits. 

Outdoor  Sub-station  Transformers. 

Our  illustration,  fig.  4.  shows  an  11.000-volt,  three-phase  trans- 
former, isolating  switch,  and  fuse,  for  use  in  the  open  air.  It  is 
now  general  practice  in  America  and  the 
Colonies  to  dispense  with  buildings  for 
transformer  sub-stations  used  in  conpinc- 
tion  with  overhead  transmission  lines.  Static 
transformers  can  be  designed  with  their 
protective  switchgear  to  withstand  com- 
plete exposure  to  the  weather  under  all 
usual  climatic  conditions,  and  they  re- 
quire no  attendance  beyond  occasional 
inspection. 

Messrs.  .Johnson  &  Phillips,  Ltd.,  of 
Charlton,  London,  S.E.  7,  have  therefore 
designed,  both  for  the  foreign  and  Colonial 
markets,  and  in  view  of  developments  in 
this  country,  a  series  of  outdoor  trans- 
formers, similar  to  that  shown.  A  num- 
ber of  these  units  have  been  in  use  for 
a  considerable  time  abroad,  and  reports 
Ijrove  their  entire  success. 

This  design  is  used  for  units  of  50  k.v.a. 
and  upwards,  .  the  larger  transformers 
ranging  up  to  22,0U0  volts  ;  the  one  illus- 
trated is  designed  for  a  voltage  of  11,001). 
three-phase. 

The  protected  terminals  are  arranged 
to  take  bare  connections  from  E.H.T.  over- 
head transmission  lines,  and  the  trans- 
formers are  oil-immerfeed,  the  insulators 
being  designed  to  stand  from  two  to 
three  times  the  working  voltage  when 
wet.  By  removing  the  lid  of  a  hand-hole 
in  the  cover  all  connections  become  easily 
accessible. 

The  weight  of  the  transformer  is  sup- 
ported by  a  platform,  and  suitable  straps 
are  provided  for  steadying  purposes.  The 
makers  supply,  if  desired,  detaUs  of  a 
suitable  supporting  structure. 


"  high  "  and  22.")  .watts  on  "  low  "  load — total  maximum  loading 
1,800  watts  ;  duplex  cooker  for  two  2-gallon  urns,  each  plate 
loaded  to  s.'iO  watts  on  "high''  and  210  watts  on  "low";  grill 
with  open  element  loSded  to  SCO  watts. 

The  comfort  and  convenience  afforded  to  the  staff  by  the  pro- 
vision of  facilities  for  electric  cooking  at  all  hours  need  not  be 
emphasised  ;  we  are  informed  that  the  installation  has  given  every 
satisfaction,  and  that  its  resources  have  been  fully  equal  to  the 
demands  imposed  upon  it. 

An  equipment  on  similar  lines,  including  apparatus  for  warming- 
up  meals  brought  by  the  employes,  has  been  installed  in  another 
part  of  the  building. 

We  are  indebted  to  Mr.  Mascord.  works  superintendent,  for 
the  opportunity  to  inspect  the  inst.allation.  and  incidentally  to 
make  a  tour  through  the  building,  which  is  equipped  with 
electrically-driven  printing  machinery  of  modern  and,  in  some 
respects,  unique  design. 

An  illustrated  description  of  the  plant  appeared  in  our  issue  of 
June  ord,  IHIO  ;  since  that  date  the  lighting  of  some  of  the  depart- 
ments has  been  improved  by  the  substitution  of  half-watt  lamps 
on  the  semi-indirect  system  for  the  inverted  arc  lamps  formerly 
used,  with  excellent  results.  The  mercury-vapour  lamps,  how- 
ever, have  been  retained  in  the  publishing  and  press  rooms, 
the  quality  of  the  light  having  been  found  peculiarly  suitable 
for  the  kind  of  work  done  there. 

.  Portable  Electric  Grinder. 

One  of  the  latest  tools  rasule  by  the  St  N  Electrical  Co.,  Ltd., 
of  118  i:  120,  Charing  Cross  Road,  London,  W.C.,  is  a  portable 
electric  grinder,  which  will  be  of  great  viilue  in  aU  tool  rooms  for 
the  quick  and  accurate  grinding  of  centres,  reamers,  dies.  A;c.     U 


G.  3. — SUS-  POP-TiBLZ  ElECTEIC   \jiilNDER. 


works  equally  well  on  both  internal  and  external  jobs,  and  wiU 
jrind  out  holes  up  to  4  in.  deep. 
Thfe  device  is  very  compact,  the  o\-er-all  lecfrth  being  10^  in.,  and 
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Fig.  4, — J,  4;  P,  Outdoor  11,000-volt  Transformer, 

An  Automatic  Electric  Iron. 

An  electric  iron  equipped  with  a  switch  which  opens  auto- 
matically when  the  iron  is  not  in  use  is  announced  by  a  United 
States  manufacturer.  A  switch  button  is  provided  in  the  forward 
part  of  the  handle,  just  where  the  thumb  ordinarily  rests.  Under 
normal  ironing  conditions,  the  thumb  presses  against  the  switch 
button  and  keeps  the  iron  in  oircuit ;  removing  the  thumb  outs 
it  out  of  circuit.  By  means  of  this  switch  button,  the  current 
may  be  out  in  and  cut  oat  at  will  by  the  operator,  merely  by 
moving  the  thuaib.  This  wi'l  ba  found  convenient  when  ironing 
the  lighter  fabrics,  the  heat  being  shut  o£f  when  rrot  needed,  to 
prevent  scorblitng.-  -  f'/'^'irVw-A  EWtrifal  Xeu'a. 
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"  Carron  "  Cookers  at  the  Engineers'  Club. 

We  recently  recorded  the  fact  that  the  Entriaeers'  Ciuh,  Man- 
ciester,  had  substiinted  electric  for  tras  oookiu^'  phitit,  and  was 
hiirhly  satisfied  with  the  results.  We  are  now  enabled  to  give 
same  particulars  of  the  apparatus,  which  was  supplied  by  Caeron 
Company.  Stirlinfrshire.  and  installed  by  Messis.  Sharpies  Hill 
and  Co..  of  Manchester.  Fig-. .")  shows  the  apparatus,  which  has  been 
constructed  from  various  standard  Carron  parts,  and  consists  of  a 
hot  closet,  boiling  table,  bain  marie,  oven,  and  grill,  with  a  smaller 
hot  closet  over  it,  the  whole  beintr  fitted  up  complete  with  switch- 
board and  arranged  for  a  central  situation. 

The  main  hot  clos'^t  measures  i!  ft.  long  X  2  ft.  (i  in.  deep  X 
2  ft.  9  in.  high  :  it  has  sliding  doors  on  one  side,  and  is  fitted  with 
two  shelves,  making  three  compartments  :  there  are  four  separate 
sets  of  heating  elements  in  the  bottom  compartment,  arranged  for 
various  degrees  'of  heat  regulation.  In  the  hob  or  toj)  of  this  hot 
closet  are  fitted  various  boiling  sections  at  one  end,  and  a  bain 
marie  measuring  27  in.  X  24  in.  X  1  iu.  at  the  other  :  the  total 
loading  of  the  boiling  sections  is  6  KW.,  and  that  of  the  bain  marie 
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3  KW.,  all  the  elements  being  arranged  for  heat  regulation.  A 
strong  draw-off  tap,  with  cleaning  nozzle,  is  fitted  in  the  bain 
marie. 

The  oven  is  a  standard  Carron  model,  having  an  available  cooking 
space  of  22  in.  x  20  in.  x  22  in.,  with  top  and  bottom  heating 
elements  rated  at  5  KW.,  each  having  heat  regulation  :  the  door 
carries  a  glass  inspection  window,  thermometer,  and  ventilator. 
Over  the  oven  is  fitted  a  large  griller  and  toaster,  having  a  working 
area  of  22^  in.  x  IK  in.,  and  a  height  of  8  in.  It  is  white  porcelain 
enamelled  throughout,  and  has  a  gravy  collecting  tray,  brander, 
and  grid,  whilst  the  elements  are  rated  at  6  KW.,  with  sectional 
regulation.  Above  this  is  a  small  hot  closet  for  the  grill  service  ; 
it  has  only  two  compartments,  and  is  heated  by  separate  heat  from 
the  grill  only. 

All  the  wiring  is  conducted  to  one  switchboard,  which,  as 
will  be  seen,  is  carried  on  pillars  at  the  back  of  the  large  hot 
clooet,  and  on  which  are  mounted  the  switches,  fuses,  and  pilot 
lights. 

The  total  loading  of  the  equipment  is  23  KW.  ;  it  is  finished  in 
bright  black  stove  enamel,  with  raised  parts,  hob,  and  mouldings 
nickel-plated  and  polished. 

The  equipment  ha,s  been  in  use  for  some  months,  and  the  chef  is 
quite  satisfied  witli  its  performance — as  would  be  anticipated. 


THE     MECHANICAL     DESIGN     AND     SPECI- 
FICATION   OF    THE    TURBO-ALTERNATOR 
ROTOR. 


By  S.  F.  BAECL.\Y,  Ph.D.,  B.Sc,  A.M.I.E.E. 


{.ibstract  of  paper  read  tiefore  the  Institution  ok  Electrical 
Engineers.) 

The  objects  of  this  paper  are  to  review  the  conditions  under- 
lying the  mechanical  design  of  the  high-speed  alternator  rotor, 
and  to  suggest  a  specification  for  the  guidance  of  the  pur- 
chaser's technical  adviser. 

Nothing  has  led  to  the  development  of  electrical  machinery 
from  the  mechanical  point  of  view  more  than  making  alter- 
nators suitable  for  direct  coupling  to  high-speed  steam  tur- 
bines. With  the  advent  of  peripheral  speeds  of  over  4i  miles 
per  minute  the  unsound  con.struction  of  earlier  times  has  dis- 
appeared, and  the  modem  turbo-alternator  rotor  is  rtt>t  sur- 
passed an  a  high-class  engineering  production.    The  need  for 


the  U.-5C  of  material  of  the  highest  grade  is  obvious  when  it 
is  recalled  that  at  the  peupheiy  of  a  3J.-in.  diameter  lotoi 
ruuiimg  at  u,voO  r.p.m.  a  mass  of  1  lb.  exeits  a  centiifugal 
force  of  'Ai  tons,  and  in  the  case  of  a  5,000-k\v.  alternator  yt 
y.UUO  R.i'.M.  the  total  centrifugal  -force  at  the  normal  running 
si)eed  is  about  15,000  tons.  The  kinetic  energy  of  such  a 
rotor  at  the  normal  running  speed  is  about  7,000  ft. -tons — 
(iqu.nl  to  the  muzzle  energy  of  23  7.5-mm.  field  guns,  and 
sufficient  to  hui'l  380  lb.  of  stt'el  a  distance  of  6  miles.  It  is 
clear  that  eliminating  weakness  of  construction  by  the  lessons 
of  failure  is  not  a  peiTnis.sible  policy  with  such  machinery. 
The  precise  nature  of  the  duty  at  the  various  jjailsof  thv 
lotor  must  be  thoroughly  investigated,  the  mateaat employed 
must  be  of  the  highest  grade,  and  the  factor  of  safety  nnist 
have  a  satisfactory  value. 

It  is  somewhat  remarkable  that  the  siwcifications  diawa  up 
by  consulting  engineers  make  little  attempt  ,to  ensure  mecha- 
nical excellence,  although  the  electrical  perfonnance  is  usually 
very  fully  stipulated.  But  one  never  .sees  stipulated  the  all- 
essential  permissible  ratio  between  the  stress  and  the  quality 
of  the  material  in  the  direction  of  the  stress.  An  excessive 
oversjjeed  t«st  is  undesirable,  and  does  not  necessarily  estab- 
lish mechanical  soundness. 

With  the  advent  of  large  outputs  at  high  speeds  the  salient- 
jiole  rotor  ha.s  now  disappeai'ed  There  still,  remains,  how- 
ever, some  discussion  as  to  the  advantages  of  the  solid  as 
compared  with  the  laminated  rotor.  .  In  a  normal  turbo- 
■  alternator'  the  output  is  limited  by  the  rotor  heating,  and  it 
is  obviou.^ly  a  great  advantage  of  the  solid  rotor  that  the 
ventilating  channels  can  be  arranged  to  secure  the  best  cool- 
ing effect,  whereas  with  the  laminated  rotor  they  have  to 
be  provided  where  mechanical  considerations  permit.  The 
essential  weakness  of  the  laminated  rotor  is  the  presence  of 
the  central  hole  through  which  the  shaft  passes.  'With  a 
3, 500-KW.  alternator  at  3,000  r.p.m,  the  maximum  stress  on 
the  inner  fibres  exceeds  the  average  stress  by  about  20  per 
cent.  In  addition  to  the  stress  caused  by  the  centiifugal 
force,  theie  is  to  be  considered  the  stre.ss  due  to  the  shrink- 
age fit  of  the  stampings  on  the  shaft;  to  ensure  that  the 
core  shall  remain  tight  on  the  shaft  when  running  at  the 
overspeed,  the  amount  of  the  shrinl-age  must  exceed  the 
amount  by  which  the  core  opens  due  to  the  centrifugal  force. 
This  requirement  gives  an  appreciable  increase  to  the  stress 
in  the  core  disks.  Just  at  this  part  of  the  core  disk  where 
the  stress  is  a  maximum,  the  strength  is  very  considerably 
reduced  by  the  keyway  cut  into  the  lamination. 

The  solid  rotor  has  the  great  advantage  that  the  bursting 
stress  is  always  less  than  the  stre.ss  in  the  tooth,  and  the 
former  stress  has,  therefore,  never  to  be  considered.  Com- 
paring the  hoop  stress  for  a  laminated  and  a  solid  rotor  for 
a  3.'7.50-KW.  alternator,  even  with  a  much  deeper  tooth  the 
maximum  stress  in  the  forged  rotor  is  only  13,800  lb.,  against 
34,500  lb.  in  the  laminations.  Material  for  the  core  disks 
is  prepaa-ed  by  rolling  down  hot  slabs  into  sheets  of  the  thick- 
ness requii-ed.  No  matter  what  care  the  manufacturer  may 
exercise,  some  variations  in  the  finished  sheet  are  unavoidable. 
Minute  local  imperfections  that  would  be  without  effect  on  a 
fairly  thick  plate  may  appreciably  weaken  a  thin  plate.  Since 
material  of  this  kind  is  inherently  less  dependable  than  a  high- 
class  forging,  the  factor  of  safety  should  be  higher  than  with 
the  solid  rotor,  but  due  to  the  weakening  effect  of  the  central 
hole  the  designer  has  to  be  content  with  a  lower  factor  of 
safety. 

To  meet  the  demands  of  the  electrical  engineer  for  steel 
sheets  having  a  high  tensile  strength,  some  manufacturers 
have  taken  advantage  of  the  additional  strength  given  by  cold 
\vorktng.  The  effect  of  the  cold  working  with  large  thin  sheets 
is  essentially  somewhat  uncertain,  and  such  material  cannot 
be  regarded  as  being  of  a  high  grade. 

With  regard  to  the  weakening  effect  of  punching  metal 
sheets,  metal  that  was  quite  ductile  before  punching  is  found 
to  be  brittle  round  the  punched  edge.  It  is  most  important, 
therefore,  that  the  core  should  be  assembled  in  a  jig  and  be 
bored  out,  since  otherwise  there  would  be  brittleness  and 
weakness  at  the  part  subjected  to  the  greatest  intensity  of 
stress. 

An  entirely  satisfactory  high-tensile  plate  could  he  produced 
using  nickel-chrome  steel,  but  a  rotor  constructed  wifh  such 
plates  would  be  more  expensive  than  a  solid  forced  carh'ip 
steel  rotor,  and  would  be  less  satisfactory  mechanically  and 
electrically. 

Practically  always,  the  running  speed  is  above  the  first 
critical  speed,  and  with  large  outputs  at  3,000  r.p.m.  the  run- 
ning speed  may  be  above  the  .-^cond  critical  speed.  For 
mechanical  soundnass  it  is  deisrable  to  assemble  the  lami- 
nations under  heavy  end  pressure.  Under  the  com- 
bined action  of  vibration,  stress,  and  pressure,  the 
minute  undulations  in  the  laminations  are  removed,  and  in 
the  course  of  time  the  end  pressure.  whi''h  niT"b+  b-ive  'v^^. 
initially  200  tons,  is  found  to  have  disappeared.  With  a  newh 
constructed  rotor  the  critical  sneed  nvv  have  a  sntisfnctn''v 
value,  but  after  some  runnins  there  may  be  n  lowering  of  the 
critical  speed  and  some  vibration  may  result.  The  author  hns 
had  experience  of  several  cases  of  slicht  incurable  vibration 
with  laminated  rotors  that  has  developed  after  proloncfed  run- 
ning, hut  m  only  one  case  w,is  th'^  vibration  eo  bad  that  the 
rotor  had  to  be  reconstructed. 

When  h'rjh-crnde  forcins.q  nrp  nT>ilnl-'I^  fhp  »r>lid  fo-'^inn  is 
undoubtedly  preferable  for  all  sizes  of  rotor.a  t'nr  polvphn^e 
work.    For  outout.s  in  excess  of  3,0(Vi  kw,  at  -^.'DOO  n.p.M.  the 
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laminated  construct iou  should  be  employed  only  when  it  is 
im|X)ssible  to  obtain  suit^ible  forgings. 

for  large-diameter  rotors  at  medium  speeds  thick  plates  arc 
sometimes  employed  instead  of  laminations.  This  construc- 
tion is  pieferable  to  using  thin  sheets,  but  the  weakness  of  the 
centre  hole  and  the  high  hoop  stress,  together  with  the  un- 
suitabihty  of  using  rolled  plate  with  a  pronounced  fibre  sub- 
jected to  high  stress  in  all  directions,  are  still  present,  and 
when  the  critical  speed  is  below  the  running  speed,  trouble 
with  it  is  equally  if  not  more  pronounced. 

.Vnother  alternative  is  the  construction  of  using  plates  of 
considerable  thickness  held  together  with  through  bolts  with 
;i  ^hort  shaft  lenj^th  at  either  end  and  no  central  hole.  The 
gn-at  weakness  of  this  construction  is  the  difficulty  of  making 
the  bolts  satisfactory.  The  deflection  is  due  almost  entirely 
to  the  elongation  of  the  bolts,  the  area  of  the  plates  being 
large  compared  with  the  area  of  the  bolts  and  the  compression 
of  the  plates  therefore  negligible.  A  vei-y  slight  elongation  of 
the  bolts  takes  all  compression  off  the  plates,  and  consequently 
at  the  underside  of  the  rotor  the  plates  are  out  of  contact. 
Each  time  the  rotor  turns  round,  stress  in  addition  to  the 
initial  stress  is  thrown  on  the  bolts.  In  the  case  of  a  1,500- 
u.p.M.  rotor  this  intermitt-ent  superimposed  stress  is  applied 
and  removed  over  two  milUou  times  a  day.  It  is  claimed  for 
the  construction  that  the  variation  of  stress  can  be  maintained 
at  so  low  a  value  that  in  spite  of  the  rapid  variation  the  duty 
is  within  the  capacity  of  the  steel.  It  is  to  be  remembered, 
however,  that  the  calculated  stress  may  be  considerably  ex- 
ceeded. With  one  case  that  came  to  the  author's  notice  of 
a  6,000-KW.  1,500-R.p.M.  alternator  constructed  in  this  way,  it 
was  found  that  after  2^  years'  running  some  of  the  plates  at 
the  centre  of  the  core  had  moved  slightly  out  of  centre. 
Where  initially  there  had  been  a  good  fit,  there  was  found  to 
be  a  clearance  on  the  spigot  and  in  the  bolt  holes  of  1/50  in. 

Since  the  bolt  area  in  tension  is  small  compared  with  the 
rotor  weight,  the  deflection  in  the  body  of  the  core  is  con- 
siderable and  hence  the  critical  speed  is  very  low.  Vibration 
is  damped,  and  such  a  rotor  has  no  real  critical  speed,  hut 
there  may  be  sufficient  vibration  to  be  appreciable. 

Such  a  construction  can  be  seriously  considered  only  with 
relatively  large  and  relatively  low-si)eed  rotors,  and  is  only 
to  be  employed  when  forgings  are  unobtamable. 

The  forged  rotor  having  no  central  hole  is  very  much 
stronger  in  its  resistance  to  bursting  than  is  the  laminated 
rotor.  It  can  be  shown  mathematically  that  a  minutely  .small 
hole  through  the  centre  of  a  rotating  cylinder  doubles  the 
.stress.     In  addition  to  the  gain  due  to  the  omission  of  the 
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hole,  there  is  the  greater  ai'ea  of  steel  to  carry  the  load,  and 
altogether  the  bursting  sti-ess  is  .so  low  that  it  has  not  to  be 
considered. 

The  ma.ximum  stress  with  the  solid  forged  rotor  is  always 
in  the  tooth,  but  the  sti^ess  never  reaches  a  high  value,  the 
maximum  rotor  diameter  being  determined  by  other  considera- 
tions. 

With  the  typ.^  of  wmding  now  in  Universal  use,  of  con- 
centric coils  of  flat  copper  strip,  there  is  a  faiily  clearly  de- 
fined limit  to  the  rotor  diameter  that  may  be  employed  for  a 
given  sjjeed.  There  are  to  be  considered  the  stability  of  the 
end  windings  exterior  to  the  core,  the  pressure  on  the  insula- 
tion between  turns,  and  the  retention  of  the  end  windings 
against  the  action  of  centrifugal  force.  In  the  case  of  a 
5,000-KW.  alternator  at  3,000  r.p.m.  with  a  31-in.  diameter 
rotor,  when  running  at  the  overspeed  of  20  per  cent,  above 
normal,  the.  average  value  of  the  maximum  pressure  on  the 
insulation  is  about  5.000  lb.  per  sq.  in.  Pure  hard  mica  is 
the  only  material  that  is  really  suitable  for  the  purpose.  The 
thickness  of  the  insulation  between  turns  of  0.01  in.  cannot 
be  exr-ppdpd  wi+hint  unduly  adding  to  the  size  of  the  machine 
for  a   given  output. 

Under  steidv  compression  between  flat  surfaces  mica  can 
stand  crreat  loading  before  failing.  In  service,  however,  the 
conditions  are  not  nearly  so  ideal.  There  is  always  some 
dPT'-ee  of  hich-frequency  vibration  present,  and  the  surface 
of  the  copper  is  never  quite  flat.  For  these  reasons  a  big 
mn-rrin   of  s^fpty   is  npcessary. 

Owinc  to  the  difficulty  of  retaining  the  rotor  end-windings, 
the  author  believes  that  for  a  normal  speed  of  3.000  r.p.m 
a  32-in-  d'amete.r  rotor  will  come  to  he  retrarded  as  the  maxi- 
miuTi  dcKOTrnble  size.  The  r>erinheral  soeed  of  such  a  rotor 
is  23.190  ft.  per  minute.  Tn  fig.  1  is  .shown  the  relationship 
between  tbo'  nnciilnv  ."peed  orici  the  inaT^iniiim  desir.Tble  rotor 
tiiamt-tev. 


The  exciting  energy  required  to  drive  the  flux  through  the 
rotor  may  be  of  the  order  of  15  to  20  per  cent,  of  the  full- 
load  excitation.  It  is  important,  therefore,  that  the  perme- 
ability should  be  as  high  as  jxi.ssible  consistent  with  sahsfying.'i' 
the  juechanical  requirements.  A  carbon  steel,  containing^ 
about  0.3b  i>er  cent,  carbon,  after  oil  treatment  has  an  ulti 
mate  strength  of  38  tons  per  square  inch,  a  yield  point  of  22 
tons,  an  elongation  of  22  per  cent,  on  2  in.,  and  a  contrac- 
tion of  area  of  40  per  cent.  It  is  used  for  such  purposes  a« 
railway  exles,  and  is  admirably  suitable  for  alternator  rotors. 
The  permeability  of  this  steel  is  quite  good. 

It  is  usual  to  express  the  factor  of  safety  in  terms  of  the 
ultimate  strength — which  is  not  quite  logical,  since  it  is  the 
yield  of  the  material  that  marks  the  limit  of  safety,  and  not 
the  actual   fracture.     Ihe  author  is  of  the  opinion   that  the 
factor  of  safety  should  always  be  expressed  in  terms  of  the 
yield   point,   defined  as  being  the  stress  at   which  there  is  a 
complete  yield  of  the  material  that  is  obsei'\'able  to  the  eye. 
The  maximum  stress  in  the  sohd  forged  rotor  is  in  the  teeth. 
The   stress  is   unidirectional  and    constant,    and    a    factor  of 
safety  of  2  to  1  on  the  yield  point  is  satisfactory.    With  this 
factor  of  safety  the  maximum  permissible  tooth  stress  with 
the  quality  of  steel  suggested  is  11  tons  per  sq.  in.     With  a 
well-proportioned    rotor   having    a  diameter    of    31    in.,    the  , 
maximum  tooth  stress  at  20  per  cent,  overspeed  is  about  9J  ' 
tons  per  sq.  in.      There  must  be  some  saturation  in  an  alter- 
nator to  give  it  magnetic  stability.     With  a   turbo-alternator  < 
the  necessary  saturation  must  be  provided  in  the  rotor  teeth  ,•' 
— that    being    the  only    pait   of  the  machine   where  a  high--y 
density  is  pennissible.    On  the  other  hand,  if  the  saturation  •• 
is  canied  too  far,  the  lo.ss  in   the   teeth  becomes  excessive.  .■ 
In  general,  it  will  be  found  that  with  a  stress  of  about  10' 
tons  per  sq.  in.   the  coiTesponding  tooth  density  is  as  highS 
as  it  is  desirable  to  employ,  and  the  oil-hardened  carbon  steel  j 
therefore   satisfies   the   electrical  .as  wcW   as  the  mechauicul^ 
requirement.s.  >| 

If  an  alloy  steel  were  employed  with  the  object  of  beings 
;(b!e  to  use  a  smaller  tooth  to  give  increased  winding  space,.! 
the  increased  magnetisation  loss  due,  •not  only  to  the  higher  :^ 
tooth  density,  but  also  to  the  lower  permeability  would  more  .■) 
than  offset  the  gain  due  to  the  increased  copper  space.  An  . 
alloy  steel  for  a  large  rotor  forging  is  inherently  not  so  reli-  > 
able,  there  being  a  greater  probability  of  internal  flaws  being  "J 
]ire.sent.  A  hole  should  always  be  bored  through  the  forging  J 
when  an  alloy  steel  is  used,  to  see  thai  there  are  no  internal  v 
lluws,  and  the  effect  of  the  hole  is  niorc  than  to  double  the  g 
hoop  stress,  so  that  the  body  of  such  a  rotor  actually  would  ' 
hv  weaker  thaii  if  a  carbon  steel  were  used.  < 

All  intereisting  case  came  to  the  author's  notice  a  few  years/ 
ago  of  a  rotor  forging  breaking  just  where  the  .shaft  merges;: 
into  the  body  of  the  core.  The  steel  used  was  3J  ix'r  cent,  'j 
nickel,  having  a  yield  point  of  29  tons,  and  an  ultimate  :■ 
.-strength  of  46.5  tons  i^er  sq.  in.,  and  an  elongation  on  2  in.  j 
of  22  per  cent.  It  was  found  that  a  huge  internal  cavity  had  % 
been  caused  by  the  operation  of  forging.  In  another  case  a  i 
high  carbon  steel  was  employed  having  the  composition  of,^ 
0.61  carbon,  0..59  manganese,  and  0.23  silicon,  and  the  tensile  J 
l>roiierties  of  ultimate  strength  49  tons  per  sq.  in.^  yield  point  ■?, 
22  tons  to  the  sq.  in.,  elongation  on  2  in.  18  per  cent.,  and  ;i 
reduction  of  area.  .32  per  cent.  After  being  in  service  for  3iV 
years  the  forging  failed  with  a  fatigue  flaw  in  the  neck  of,™ 
the  journal.  A  micro-examination  showed  that  the  steel  had-, 
not  been  properly  heat  treated,  and  had  a  large  grain  size.  > 
.Suck  a  steel,  more  pai-ticular'ly  in  the  ab.sence  of  correcfr;; 
heat  treatment,  is  not  at  all  suitable  for  a  high-sijeed  rotor,  .j 

The  u.se  of  improper  steels  of  this  kind,  and  bad  mechanical  j 
design,  have  led  to  a  number  of  failures  that  have  given  rise* 
to  the  feeling  that  the  sohd  forged  rotor  is  less  rehable  than^ 
the  built-up  design.  There  is  no  doubt  that  provided  the  | 
right  kind  of  steel  is  used,  correctly  forged  and  correctly  heat', 
treated,  and  that  the  mechanical  design  is  sound,  the  solid  ^ 
forged  rotor  is  by  far  the  best  constmctiou,  and  the  author j: 
has  never  heard  of  a  single  failure  when  these  conditions  j 
have  been  observed.  1 

{To    be  continiud.)  it 


DlhCUSSlO.N    IX    LoNDO.X.  S 

Prof.  A.  B.  I'ltLD  said  that  the  design  ot  hn.m-  rotors  hadj 
now  become  a  mechanical  problem.  Sohd  forgings  werejj 
necessary  with  a  speed  of  3,00(^  r.p.m.,  and  'apparently  thn<' 
author 'chiefly  had  this  speed  in  view  when  he  wrote  his', 
paper.  The  author  mentioned  the  great  difficulty  of  making ; 
satisfactory  bolts  when  plates  of  considerable  thickness  were-", 
used,  and"  held  together  with  through  bolts,  with  a  shart| 
length  of  shaft  at  either  end,  and  no  central  hole.  TheJ 
statements  made  with  regard  to  these  bolts,  he  thought,  were,^ 
quite  misleading,  as  the  actual  stress  was  10  times  larger; 
than  was  stated.  These  stresses  varied,  but  the  speaker  knew'J 
of  large  machines  which  had  stood  them  satisfactorily  for^^ 
five  years.  He  agreed  with  the  author  that  when  the  platejfc 
construction  was  used  the  rotor  had  no  critical  speed.  Hgi 
had  made  a  similar  .'?t.atement  himself  some  time  ago,  a-fr^ 
which  he  had  arrived  from  a  theoretical  pomt  of  view.  Ee-.- 
ferring  to  the  quenching  of  steel,  the  speaker  did  not  quit^? 
•see  how  this  could  be  done  prnnerly  when  larae  masses  ofjj 
30  or  40  tons  were  handled.  When  speakinc  of  the  limit  of,' 
forging  size,  the  author  seemed  to  be  in  doubt  himself.  an(l"( 
he  thought  it  was  preferable  to  bore  a  hole  down  the  centre'^ 
of   lnii;e    fovqin-;^         Hr    .-nrlr-r-ed    the    niitli.-v'-   rpv,,nvl.-s    on>; 
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cliiome-steel ;  this  steel  was  most  de.sirable  in  spite  of  its 
electrical  faults,  and  should  be  used  except  in  small  machines, 
when  other  qualities  became  cheaper  and  were  quite  as  good. 
Considering  the  test  piec'es  sijoken  of,  he  thought  they 
should  be  taken  from  the  centre  of  the  ring.  In  the  case  of 
chrome-nickel  steel,  instead  of  one,  two  or  thre«  t«st  pieces 
ought  to  be  taken,  and  where  large  masses  were  concerned 
the  t«st  piece  should  come  from  the  centre  of  the  mass,  and 
not  from  the  outside  edges. 

Mr.  F.  H.  Clough,  in  the  main,  agreed  with  the  author, 
but  several  statements  had  Ix^en  made  from  which  he  must 
differ.  Apparently  the  author  condemned  all  laminated 
rotors;  he  could  not  agree  with  this  view,  and  he  had  never 
come  across  faults  such  as  were  mentioned  by  the  author, 
even  with  the  largest  types  of  laminated  rotors.  The  stresses 
involved  came  on  and  went  off  gently  as  the  speed  rose  or 
fell,  and  it  was,  therefore,  not  essential  to  use  material  of 
high  elongation.  By  using  cold  pimchings  he  thought  better 
ventilation  could  be  obtained.  With  laminated  rotors  60  per 
cent.  Iietter  ventilation  could  be  obtained  than  with  the  solid 
tyi)e.  Referring  to  the  question  of  critical  speed,  the 
speaker  said  that  with  sijeeds'of  3,000  k.p.m.  he  had  known 
machines  which  were  i)erfectly  safe.  He  did  not  think  it 
was  any  longer  possible  to  avoid  critical  speeds,  and  it  did 
not,  therefore,   matter   much  when  they  occuiTed. 

Dr.  S.  P.  Smith  congratulated  the  author  on  his  paper,  which, 
he  said,  could  not  have  appeared  at  a  better  time.  He  said 
it  ought  to  give  confidence  to  some  consulting  engmeers  and 
nervous  people  generally,  pointing  out  that  it  showed  that 
British  engineers  and  designers  could  hold  their  own  in  this 
resi>ect.  He  had  strong  views  on  this  subject,  and  said  it 
would  ."^eiTe  a  better  purpose  if  engineers  inserted  a  clause  in 
their  specifications  stating  that  machines  must  be  built  as 
well  as  designed  by  British  engineers,  instead  of  asking 
makers  to  point  to  similar  or  larger  machines  of  then-  own 
make  before  they  could  take  up  the  work,  as  some  of  them 
now  did.  He  did  not  think  the  author  had  mentioned  the 
fact  that  when  plates  were  rolled  cold  there  was  a  tendency 
for  them  to  become  thicker  at  the  centre  than  at  the  edge. 
He  was  informed  this  was  due  to  a  fault  of  the  roUing  mill, 
and  care  must  therefore  be  taken  in  building  rotors  to  stagger 
these  rotor  plates,  in  order  to  guard  against  the  rotors  be- 
'cqming  longer  at  the  centre  than  at  the  periphery.  He  had 
known  a  rotor  to  be  1  in.  shorter  at  the  periphery  than  at 
the  centre  due  to  this  cause.  Referring  to  short-circuit  losses, 
he  said  that  the  heat  generated  on  short-cuxuit  was  much 
greater  than  the  same  current  and  the  same  power  factor 
(even  at  zero  P. F.)  would  produce  on  load.  This  he  attri- 
huti-d  to  the  rotor  ampcre-tnrns  being  very  gi'eat,  they  there- 
fore caused  saturation,  and  offered  a  bad  path.  He  could 
trace  no  relation  between  loss  on  load  and  on  short-cucuit, 
and  at  the  present  time  he  thought  the  latter  lo.^s  was  put  at 
much  too  high  a  figure.  He  thought  the  only  way  of  getting 
at  these  losses  was  to  make  a  heat  balance,  but  it  was  pos- 
sible they  had  no  meaning  at  all. 

Mr.  A.  R.  Everest  did  not  agree  with  the  objects  of  the 
paiJer  as  set  out  by  the  author.  He  thought  care  must  be 
taken  not  to  standardise  one  maker's  design  to  the  exclusion 
of  the  designs  of  other  makers  or  firms.  He  said  the  author's 
arguments  in  favour  of  the  solid  rotor  were  wrong,  because 
he  first  said  that  rotors  with  a  hole  down  the  centre  were 
weak,  and,  later,  he  advised  that  a  shaft  should  be  used  for 
large  machines  because  blades  became  weak.  He  thought 
that  everything  came  back  to  the  temperature  of  the  rotor, 
and,  therefore,  to  the  ventilation.  The  rotor  temperatm'e  was 
limited  by  the  temperature  of  the  windings  which,  in  turn, 
was  hmited  by  the  insulation  specifications. 

Mi-.  H.  W.  Taylor  supixirted  the  author  in  his  views,  and 
he  thought  that  the  author's  description  of  the  lantern  slides 
shown  ought  to  be  included  in  the  paper.  From  the  operat- 
ing engineer's  point  of  view  some  of  them  might  begin  to 
wonder  how  long  it  would  be  before  their  machines  broke 
down.  Until  reading  such  a  papoi,  some  of  them  had  no 
idea  the  steel  used  contained  so  many  latent  defects  and 
weaknesses.  Referring  to  ventilation,  he  thought  it  was 
absolutely  necessary  that  all  ventilating  ducts  should  be 
easily  accessible  for  cleaning  pm'poses.  With  regard  to  the 
short-circuit  heating,  as  it  was  so  much  greater  than  the 
same  current  produced  when  on  load,  he  thought  that  if  a 
short-circuit  test  was  carried  out  and  proved  to  be  satisfactory 
they  should  then  be  quite  satisfied  that  the  machine  was  good 
for  ordinan'  load  conditions. 

Dr.  S.  F.  B.\RCL.AY,  in  reply,  said  he  agreed  with  Prof. 
Field's  remarks  up  to  a  point.  The  whole  point  in  connec- 
tion with  plates  was  the  construction  and  reliability  of  the 
bolts.  ,It  was  difficult  to  obtain  a  gix>u  fit,  and  unless  the 
plates  were  well  finished  and  a  perfect  fit  they  must  be 
condemned.  The  question  as  to  what  was  the  largest  mass  of 
steel  that  could  be  worked  had  been,  in  argument  for  some 
time,  and  there  was  certainly  a  difference  between  the  centre 
and  outside  of  such  masses  when  the  material  was  tested. 
He  did  not  condemn  laminated  machines,  as  Mr.  Clough  sug- 
gested, until  the  larger  sizes  were  reached,  but  the  solid 
t>^1e  was  certainly  pieferable  in  mast  cases.  ,With  Mr. 
Clough's  statement  as  to  ventilation  he  could  not  agree.  As  to 
Dr.  Smith's  remark  that  plates  were  thickeihit  the  centre,  he 
had  heard  of  this,  but  was  not  sure  if  it  was  inherent.  All 
plates  suft'ered  in  this  way,  and  it  was  due  to  faulty  machines 
when  the  plates  were  made.  He  thought  consulting  engineers 
in  the  past  had  gone  too  much  into  electrical  detail,  and  they 


had  neglected  the  mechanical  construction.  Having  a  hole 
througli  the  centre  of  a  laminated  rotor  certainly  weakened  it, 
but  there  was  no  objection  to  putting  a  hole  through  a  sohd 
rotor  or  cylinder  on  which  no  work  had  previously  been  done. 
There  was  no  reason  to  say  that  laminated  rotors  could  be 
better  ventilated  because  the  best  place  to  put  the  ducts  was 
immediatelv  under  the  coils.  There  was  very  httle  dirt  or 
dust  deposited  in  the  ventilating  ducts  themselves;  it  was 
all  carried  through  into  the  end  coils,  and  if  the.se  could  be 
cleaned  properly  the  ducts  themselves  did  not  matter  very 
much. 


Discussion  at  Leeds. 

Mr.  W.  M.  Selvey  observed  that  Dr.  Barclay's  paper  was 
one  which  thev  had  been  waiting  for  for  quite  a  number  of 
years.  It  was,"  he  thought,  the  outcome  of  a  paper  deUvered 
somevearsagoby  Prof.  A.  B.  Field.  They  had  then  criticised 
rather  adversely  the  method  of  holding  plates  together  by 
bolts  in  order  to  have  the  centre  of  the  rotor  unpierced  by  a. 
hole.  A  UttJe  previous  to  that  time  they  in  England  wero 
not  interested  in  makmg  very  large  machines.  The  Ameri- 
cans were  then  a  long  way  ahead  of  the  British  in  that 
direction.  N\ith  regard  to  flaws,  they  were  given  to  under- 
stand in  these  matters  that  if  they  went  to  "the  approved 
maker"  they  need  have  no  misgiving  with  regard  to  internal 
flaws.  They  were  up  against  two  very  big  questions  in 
modem  rotors.  The  first  was  the  difficuft  problem  of 
supporting  the  end  turns.  The  second  was  the  question 
of  cooling  not  the  end  turns,  but  the  portion  which  passed 
through  the  slot.  It  had  been  his  good  fortune  during  the 
last  two  or  three  weeks  to  examine  some  four  or  five  designs 
of  25,000  KW.,  and  there  were  some  .striking  differences  in 
principle  as  to  the  way  in  wliich  rotors  were  made.  There  was 
no  particular  feature  of  a  rotor  which  had  given  more  trouble 
to  designers  than  the  cylindrical  part,  of  the  drum  enclosing 
the  end  turns.  Generally  .speaking,  that  had  not  been 
made  of  late  in  a  solid  piece,  as  Dr.  Barclay  mentioned. 
Almast  invariably,  except  in  low-speed  rotors,  that  part  ought 
to  be  made  of  magnetic  steel,  and  it  had  been  found  most 
difficult  to  cool.  It  was  inaccessible,  and  a  place  where  dirt 
collected,  and  trouble  had  arisen  through  heating  at  the  ends. 
The  explanation  put  forward  in  connection  with  this  heating 
at  one  time  was  that  of  imbalanced  loads,  but  that  had  not 
alwavs  been  borne  out. 

Ml".  J.  Shepherd  (Leeds),  deahng  with  ventilation,  said 
that  when  very  large  units  were  u.sed  it  would  be  necessary  to 
abandon  air  cooling,  and  fo  adopt  some  fonn  of  hquid  cooling. 

Mr.  Hefford  (Leeds)  said  Dr.  Barclay  had  not  quite  denaon- 
strated  to  him  the  safety  of  making  large  rotors  of  one  piece 
of  steel.  He  did  not  see  how  they  could  deduce  from  micro- 
scopic examination  the  actual  .state  of  steel  in  the  centre  of  a 
large  rotor  of  40  or  50  in.  diameter.  Dr.  Barclay  had  re- 
marked that  an  alternator  with  a  solid  rotor  could  quite  well 
be  designed  to  stand  a  short-circuit  at  the  terminals  without 
damage.  He  (Mr.  Heft'ord)  found  that  alternator  builders 
^■ere  very  charv  of  agreeing  with  this  view,  no  matter  what 
type  of  i-otor  was  put  forward.  Dealing  with  plates,  it  was 
obvious  there  must  be  a  high  initial  strain  on  plates  when 
they  were  shrunk  on  the  shaft,  or  else  over-speed  tests  must 
tend  to  loosen  them.  Dr.  Barclay  had  stated  that  an  entirely 
satisfactory  high  tensile  plate  could  be  produced  by  using 
nickel-chrome  steel.  He,  the  si^eaker,  had  a  rather  large  alter- 
nator going  through  his  hands  at  the  present  time,  and  there 
had  been  great  difficulty  in  producing  a  rotor  for  that  machine. 
They  tried  several  types  of  steel,  eventually  using  rings 
shrunk  on  the  shaft,  and  they  had  to  obtain  nickel-chrome 
steel  before  they  could  get  the  mechanical  tests  satisfactory. 
The  speaker  was  not  quite  sure  they  were  on  right  fines  with 
regard  to  the  ventfiatiou  of  rotors  by  putting  the  fan  on  the 
rotor.  By  putting  a  fan  in  this  position  it  created  in- 
duced draught,  or  suction,  where  the  shaft  passed  through 
the  casing  to  the  alternator.  He  had  known  cases  where  there 
were  fans  on  either  end  of  the  rotor  drawing  air  in  and 
blowing  it  through  the  rotor  and  the  stator,  both  at  the 
same  time,  but  he  thought  a  fan  for  the  rotor  and  an- 
other for  the  stator  was  preferable.  One  firm  met  the  diffi- 
culty of  cooling  coils  in  the  rotor  by  actually  enclosing  the 
winding  in  a  thin  metal  case.  He  agreed  with  Dr.  Barclay 
that  an  over-speed  test  of  20  pt>r  cent,  was  quite  ample. 

Mr.  WiLSOX  H.\rtnell  (Leeds)  said  the  paper  was  an  m- 
stance  of  the  direction  in  which  engineering  was  tendmg, 
every  part  of  the  material  used  being  carefully  examined  in  a 
scientific  manner. 

Mr.  Brown  (Bradford)  said  this  paiw  showed  the  necessity 
of  thoroughlv  understanding  the  strength  of  materials.  He 
noticed  that  "under  the  heading  of  rotor  windings.  Dr.  Bar- 
clay dealt  with  the  question  of  insulation,  and  advocated  mica. 
He  would  hke  to  know  whether  Dr.  Barclay  advocated  the 
use  of  mica  for  low-pressure  machines  up  to  5.000  or  6,000  KW. 
Dr.  B.\UCL.\Y,  in  reply,  .said  the  laminated  rotor  did  not 
apply  only  to  small  machines,  as  there  were  makers  in  this 
country  biiilding  machines  of  5,000  or  6,000  kw.  on  this  prin- 
ciple, thoush,  in  general,  laminations  were  only  used  for 
small  machines.  There  was  not  much  difiiculty  in  cooling 
that  part  of  the  rotor  coil  that  was  buried  in  the  core :  it  was 
the  end  turns  that  presented  the  difficulty.  The  problem  was 
to  get  as  much  air  thiough  the  rotor  as  they  could.  The  fact 
that  the  coils  were  hotter  at  one  end  than  the  other  did  not 
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matter  if  the  hotter  eud  was  cool  enouj^h.  rulialanc-etl  load 
•lid  not  i^eeiii  t«  have  much  effect  in  heatnin  the  end  1k;11s.  Rr- 
lently  they  had  NUiie  cases  of  running  with  pi  cat  unbalanced 
loads  where  no  apparent  heating  was  nnticed.  The  whole 
ilifficulty  of  cleaning  was  that  if  they  could  get  the  holes  in 
line  they  might  clean  the  duct,  but  not  the  winding,  and  if 
dirt  got  caked  into  the  winding  it  was  impossible  to  get  it 
out.  There  was  no  difficulty,  if  there  was  any'  object  in 
doing  so,  in  providing  holes  in  the  disk  pieces.  He  fully 
agreed  with  Mr.  Shepherd's  remarks  concerning  the  ditii- 
oidties  of  ventilation  when  they  came  to  the  big  sizes,  but 
to  far  as  30,000  kw.  was  concerned  there  was  no  difficulty  in 
getting  the  air  tlnough.  He  had  seen  machines  of  5,0(N3  KW. 
short-circuited  many  times,  but  nothing  whatever  hafipened. 
Mr.  Hefford's  remarks  were  very  interesting  concerning  the 
construction  of  his  big  rotor,  and  one  could  appreciate  the 
need  for  using  nickel-chrome  steel  for  the  plates.  The  ques- 
tion of  filt-ers  was  a  very  important  one.  A  leading  firrn  of 
makers  had  told  him  rec-ently  that  their  filters  would  not  elimi- 
nate greasy  particles.  No  doubt  the  fault  ofmost  filters  was 
that  they  let  the  grease  pa-ss  into  the  machine.  He  had  seen 
two  machines  of  identical  .size  running  side  by  side;  one 
)rid  a  filter,  the  other  had  not.  and  while  the  fonner  was 
•  gimmiy  and  sticky,  the  latter  was  absolutely  clear.  Xo  doubt 
filters  did  more  harm  than  good  if  95  per  cent,  of  the  dirt 
AViis  removed  while  5  per  cent,  was  left  to  stick  to  the  plates. 
]p  reply  to  Mr.  Brown's  question,  he  (Dr.  Barclay)  used  nuica, 
which  in  every  ca.se  .seemed  to  him  to  be  the  only  relialilc 
material. 


AMERICAN     EXPORTS     OF     ELECTRICAL 
GOODS. 

Tm;  following  figures,  showing  the  exports  of  electrical  goods 
from  the  United  States  dirring  the  year  ended  Jime,  1916,  are 
t:ikeii  from  the  recently-issued  trade  statistics;  figures  for 
3914-l.J  have  been  added  for  purposes  of  comparison,  and 
]u)t(»s  of  any  increases  or  decreases  given  :  — 
'felcgrnph  inetTumcnfa. — • 


To  fJeimiark 

..  Canada      

,,  Central   America 

,,  Mexico       

..  Colombia 

,.  -Argentina 

.,  Cuba  

,,  Brazil        

,.  Other  countries 

Total 
*  Great  Britain, 
Telephone  instruments.- 
To  United  Kingdom 

,,    Canada      

,.    Central  America. 

,,    Mexico       

,,    Cuba  

,,    Brazil        

,,    Colombia 

,,    Ecuador 

,,    Japan         

,,    Australia 

,,    Other   countries 

Total 


Dollars. 
1914-15. 
U,000 
14,tKX> 
S.OOO 
17,000 
1,000 

1,000 

1,000 

23,000 


Dollars. 
1915-10. 

17,000 

•26,aX) 
8,000 

41,000 
1,000 
■2,000 
;2,000 
1,000 

51,000» 


Dollars. 
Inc.  or  dec. 


6,000 
l-2,0i;)0 


24.000 


■2,000 
1,000 


28,000 


76,000       149,000     +       73,000 
$■23,000;   New   Zealand,   $6,000. 


132,000 

205,000 

56,000 

8,000 

76,000 

51,000 

9,000 

2,000 

6,000 

405,000 

199,000 


582,000  + 

161,000  - 

20,000  - 

20,000  -h 

80,000  -1- 

48,000  - 

11,000  + 

11,000  + 

74,000  + 

62,000  - 

260.000*  4- 


450,000 

44,000 

36,000 

12,000 

4,000 

3,000 

2,000 

9,000 

68,000 

343,0(K3 

61,000 


...    1,149,000 
*  Italy,   $137,000. 
Other  electrical  instruments  and  applia) 


1,329,000    +     180,000 


To  Canada       

.,  Mexico       

.,  Panama    

„  Cuba  

.,  -Argentina 

,,  Brazil        

.,  Japan         

,,  Philippine   Islands 

,,  Austraha 

. ,  United   Kingdom 

,,  Other  countries 


2,2.53,000 
■244,000 
300.000 
211,000 
191,000 
255.000 
306.000 
159.000 
623,000 
1,950.000 
1,660,000 


2,693,000 
314.000 
212,000 
558.000 
412.000 
497,000 
411,000 
177,000 
520,000 
3.490.000 
4,689,000* 


Total        8,15^2,000  13,973,000 

•France,  $592,000;  Italy,   $910.0(X);  Norway, 


C:mida 

.\rgentina 

.'Vustraha 

Europe 

Other   countries 


Eussia,  $452,000. 

83  000 
3.000 
21.000 
51.000 
262,000* 


•58.000 
4.000 

32.000 
140.000 
112.000 


+  440,000 
+  70,000 
88,000 
-t-  347,000 
+  221.000 
+  242,000 
+  105,000 
-f  18,000 
-  103,000 
-t-  1,540,000 
+   3,029,000 

+   .■^.821.000 
5678,000; 


•25.000 
1.000 
ll.O'V) 
95.000 
1.50.000 


DoUars. 

DoUars. 

Dollars. 

1914-15. 

1915-16. 

inc 

.  or  dec. 

Khi-irn:  mnturK. — 

To  United   Kingdom 

■292.000 

380,000 

+ 

88,000 

.,    Canada      

514,000 

638,000 

-+- 

124,000 

..    Panama     

40,000 

102,000 

-t- 

62,000 

..    Mexico       

81.(100 

49,000 

— 

32,000* 

.,    Cuba          

13(;,000 

140,000 

+ 

4.000 

..    Argentina             

3(i,(X)0 

54,000 

+ 

24,000 

..    Brazil         

55. (XX) 

52.000 

— 

3,(X)0 

..    Chile          

87.tXX) 

91,000 

+ 

4.000 

..    British   India      

83,000 

69,000 

— 

14,(X)0 

.,    Japan         

sce.oot) 

139,000 

— 

164,000 

..    Australia              

li34,000 

6S0.O0O 

-1- 

52,000 

..    South  Africa       

67,000 

154,000 

+ 

87.00U 

,,    PiUssia-in-Euroi)e 

2,000 

014,000 

+ 

612,tK_Kl 

„    Italy          

42.000 

147,000 

+ 

105,00(» 

,.    Other  countries 

453,000 

904,000 

+ 

+ 

451,000 

Total         

2.819.000 

4,219,000 

1,400.000 

Steam  riiyinrs.  stationarv. — 

To  Canada       

103,000 

142,000 

+ 

39,000 

,.    Cuba 

60,000 

133,000 

+ 

73,000 

..    Mexico       

8,000 

17,000 

+ 

9.000 

..    Brazil        

6.000 

2.000 

— 

4,000 

,.    Philippine    Islands 

— 

12,000 

-i- 

12,00(.l 

,.    Other  coimtries 

1-21.000 

106,000* 

- 

15,0(X3 

Total        ■298.000       412.000    -f     11 4. (X") 

*  Venezuela,  $18,000. 
■trie  locomnfieex. — 


To  Canada 

,,  Panama     

. .  ilexico       

,,  Boh  via       

,,  Chile  

„  China         .». 

,.  Brazil 

,.  Rus-sia-in-Eurojie 

,,  Bermuda 

,,  Other  countries 

Total 
Dimamos  ajid  generator 

To  Canada       

,,  TTnited   Kingdom 

,,  Panama     

,,  Mexico       

,,  Cuba  

,,  Brazil        

,,  Peru  

,,  Japan         

,.  Australia 

,,  Spain         

,,  Other  countries 

Total 
Fans. — 
To  Canada       

,,    Argentina 

,,    Brazil        

,,    China         

,,    British  India 


110,000 
158.000 
10.000 
14,000 
15,000 


17,000 


72,000     - 


3.000 

19,000 
33,000 
12,000 
146,000 
96.000 
71,000 


-1- 


■246.CKX) 

832.000 

52,000' 

36,000 

35.000 

3,000 

35.000 

3(H.0(X) 

7(;.(XI0 

397,000 


a30.ooo  -1- 

204,000  - 

17,000  - 

9,000  - 

141,000  -1- 

4,000  -f 

8,000  - 

88,000  .- 

24,000  - 

34,000  -I- 

610,000  + 


,,    Australia 

,,    United  Kingdom 

,,    Other  countries 

Total 

-Ire  lamps. — 

To  Canada       

.,    Brazil        

.,    Other  countries 


17,000 
18,000 
7,000 
49,000 
44.000 
19,000 
12,000 
30,000 
62,000 


23.000  -1- 

63,000  -I- 
7,000 

18,000  - 

92.000  -f- 

11,000  - 

21,000  + 

20,000  - 

102,000  + 


Total 


10.000 

2.000 

19.000* 

31,000 


•  United  Kingdom, 


Metal  filament  lamps.- 
To  Russia-in-Europe 

, ,    Ru.ssia-in-Asia      . . . 

..    United  Kingdom 

, ,    Canada 

,,    Mexico 

,,    Cuba  

,.    .4t'_-eiitina 

,,    Brazil        

,,    Australia 

,,    Other  countries 

Total 


6,000 
■26.000 
35.000, 
62.0OO 
20,000 
74.000 
.ii  iiO  J 
39.0'X) 
•25.000 
1.55.000* 


8.000 
2,000 
9,000 

19,000 
1.000. 


115.000  -I- 

9,000  - 

87,000  -i- 

ISS.fOO  + 

86,000  -f 

172.000  -1- 

82  (V;0  -!- 

101.000  + 
92.000  + 

403.000 1  -I- 


38.0(Ki  V 

158,0(Xi  « 

7,0(XI  -^ 

14.(XXJ  :1 

4,0(Xl  M 

33,0LH1  t' 

12,000  *i 

146,000  >? 

96,000  te 

54,000  a 


3^24. (XW       4-92.000    +     128,(XI0 


84,000 

fr28,0(Xi 

So,m> 

27,000 

106,000 

i,axi 

27,000 

213,000 

52,000 

34,000 

213,000 


2,013,000    1,469,000    -      544,000 


6,000 
45.000 

31,000 

48,000 
8,000 
9,000 
10,000 
40.000 


2.58,000       357,000    +       99.000 


2,000 
10,000  ' 
12,000  ' 


109,000 

52.(XHi 

73,(Xni 
66.0'Xi 

C15  (V,l 

6' 
67 


473,000    1,282,000    +     809.tXXi 


Total       420,000       352.000 

•  Bussia-iB-Asia,  $197,000. 


68,000 


•  Italy,  France,  and  Spain.  $10,000  each. 
t  South  Africa,  $57,000;  India,  $21,000;  China,  $67,000. 
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Dollars. 

DoUars. 

DoUars. 

Ca 

rbon  filament 

Uimps. — 

1914-15. 

1915-16. 

Inc 

.  or  dec. 

To 

Argentina 

8,000 

11,000 

+ 

3,000 

,, 

Canada 

11,000 

18,000 

+ 

7,000 

,, 

Mexico 

•23,000 

14,00(j 

— 

9,000 

Brazil 

5,000 

7.(KH) 

-i. 

2,000 

" 

Other  countries 

55,000* 

95,XK)* 

-i- 

40,000 

Total        102,000       145,000    -I-       43,000 

*  United  Ivingdom,  $10,000. 
t  Eussia-in-Europe,  $18,000;  Australia,   $6,000. 
Insulated  wire  and  cables. — 


To  Prance       

..       150,000 

150,000 

— 

,,  ■  Morway     

129,000 

318,000 

+ 

189,000 

„    United  Kingdom 

..       272,000 

66:3.000 

+ 

391,000 

,,    Spain         

36,000 

87,000 

+ 

51,000 

,,    Canada      

137,000 

148,000 

+ 

11,000 

,,    Panama 

195,000 

2:36,000 

-f 

41,000 

,,    Mexico       

42,000 

.58,000 

-f 

16,000 

„    Cuba          

im.(m 

281,0(.I0 

4- 

115,000 

,.    Brazil        

143. IK  10 

3S6,0fK3 

4- 

143,000 

,,    Australia 

64,(HK1 

66,000 

-1- 

2.000 

,,    Other  countries 

578.0  k:) 

8r>4,aio 

+ 
-f 

286,000 

Total 

.     1,912.000 

3.1.37.0(10 

1,245,000 

Static  transformers. — 

To  United  Kingdom 

37. (KX) 

44,000 

+ 

7,000 

,.    Spain         

l.OlXt 

133,(KX) 

-f 

132,000 

,,    Canada      

73,000 

1:32,000 

+ 

59,000 

,,    Panama     

19,000 

.50,000 

+ 

:31,0fKi 

,,    Mexico       

32,000 

17,0(X) 

— 

.15,00<1 

„    Cuba          

46,000 

32,000 

— 

14,000 

„    Brazil        

36,0a) 

94,000 

+ 

58,oai 

„    Chile          

10,000 

17.0(X) 

+ 

7,000 

,.    Japan         

1,000 

4,00(J 

+ 

3,000 

,,    Australia 

54.0(X) 

70,000 

+ 

16,000 

„    Italy          

.37,000 

84,000 

+ 

47,000 

,,    Other  countries 

.       278,000* 

316,000 1 

+ 
+ 

38,000 

Total 

624,000 

f)93.000 

369,000 

•India.  $90.0(X). 

+  South  Africa.   $60,000. 

REVIEWS. 


Steam  Turbines.  By  James  Ambkdse  MovEit.  S.B..  A.M. 
Third  Edition,  revised  and  enlarged.  London  :  Chapman 
and  Hall,  Ltd.  Price  16s.  Gd.  net.  Pp.  ix  -f-  4&S. 
That  the  present  book,  wliich  was  first  published  in  1908. 
should  have  reached  its  third  edition,  benrs  witness  to  its 
usefulness  to  a  section  at  least  of  that  large  number  of  engi- 
neers now  interested  in  the  .steam  turbine.  The  first  edition, 
appearing  when  treatises  on  the  turbine  were  fewer,  was 
noticeable  among  its  comi>etitors  by  reason  of  the  practical 
manner  in  which  certain  problems  of  design  were  approached, 
and  it  was  therefore  a  really  useful  book  to  those  who  sought 
working  rules  for  design  rather  than  the  generalities  and 
mathematical  disquisitions  which  formed  the  bulk  of  the 
earlier  turbine  literature.  The  present  addition  retains  these 
points  of  value,  but  one  is  disappoint-ed  to  find  by  no  means 
so  great  an  advance  along  the  same  lines  a.s, might  rea.son- 
ably  have  been  hoped  for.  The  tieatise  is,  in  fact,  worth  :i 
far  more  drastic  revision  and  development  than  it  has 
received. 

The  contents  of  the  work  fall  naturally  into  two  parts, 
certain  chapters  and  sections  being  devoted  to  the  calcula- 
tions necessary  in  design,  and  the  remainder  being  more  or 
less  of  a  general  descriptive  nature.  The  former  part  alone 
justities  the  inclusion  of  the  book  in  a  draughtsman's  library. 
After  a  few  introductory  pages  the  reader  is  taken  tfirough 
the  elementary  theory  of  heat  and  the  use  of  the  entropy 
chart  in  a  manner  well  suited  to  the  needs  of  the  average 
draughtsman,  and  always  with  a  view  to  the  practical  appli- 
cation of  the  priaciples  to  the  behaviour  of  steam  in  a  turbine. 
The  treatment  of  the  subject  is  good,  and  should  rob  the 
name  of  entropy  of  its  terrors  to  the  uninitiated,  for  by  means 
of  the  Mollier  diagram — of  which  the  one  issued  with  the 
book  is  the  best  we  have  seen — all  computations  concerning 
the  adiabatic  expansion  of  eteam  are  brought  within  the 
scope  of  the  least  mathematical  of  designers.  The  chapter 
contains,  however,  one  blunder  which  should  never  have  been 
permitted  in  a  third  edition.  On  page  16  the  author,  in 
dealing  with  the  available  work  in  a  pound  of  steam,  as 
illustrated  by  the  P.V.  diagram,  falls  into  giievous  error  in 
treating  the  area  under  the  cui-ve  before  expansion  as  negh- 
gible  to  turbine  de-igners.  .'V  little  arithmetic  will  show  that 
it  is  by  no  means  negligible,  for  with  steam  at  165  lb.  abso- 
lute pressure,  superheated  100  deg.  Fahr.,  and  expanding 
down  to  a  28-in.  vacuum,  the  available  energy  represented 
by  the  despised  area  is  more  than  97  b.th.u.  per  lb.,  or  nearly 
30  per  cent,  of  the  total  available  energy. 


I"h6  next  chapter  deals  with  the  design  of  nozzles  and,  like 
the  former  one,  is  clear  and  practical  in  its  treatment  of  the 
subject,  so  that  the  student  can  see  exactly  how  the  correct 
proportions  of  a  nozzle  can  be  obtained  for  any  condition 
of  working.  It  might,  however,  have  been  more  enlighten- 
ing to  such  readers  to  haVfe  calculated  the  flow  through  the 
throat  of  an  expanding  nozzle  from  the  heat  drop  between 
the  initial  and  the  critical  pressure,  thus  avoiding  Grashof's 
formula,  and  bringing  the  calculation  into  line  with  that 
used  for  determining  the  outlet  conditions.  Considerable 
si>ace  is  next  devoted  to  the  design  and  lay-out  of  blading, 
both  for  impulse  and  reaction  machines,  but,  as  in  the  case 
of  the  nozzles,  the  practical  problems  of  manufacturing  and 
fixing  them  are  hardly  referred  to.  In  discussing  the  calcu- 
lations for  the  design  of  reaction  turbines.  Mr.  H.  M.  Mar- 
tin's well-known  treatise  on  the  steam  turbine  is  largely 
drawn  upon. 

The  various  sources  of  loss  in  steam  turbines  are  given  a 
chapter  to  themselves,  but  this  comprises  a  few  pages  only, 
and  is  practically  confined  to  a  discussion  of  disk  and  blade 
rotation  losses.  Dummy  leakage  is,  however,  dealt  with  in 
another  connection  elsewhere  in  the  book.  Another  short 
cnapter  on  methods  of  correcting  steam  turbine  tests  for 
different  steam  conditiou^>  explains  merely  the  method  of 
applying  the  manufacturer's  correction  curves  and  data,  and, 
curiously  enough,  does  not  even  mention  the  easy  and  simple 
iiiethod  of  making  comparison  between  turbines  on  the  basis 
of  their  respective  efficiency  ratio. 

The  longest  chapter  in  the  book,  comprising  nearly  one-fifth 
of  the  whole  work,  deals  with  "Commercial  Types"  of  Steam 
Turbines."  It  can  hardly  be  given  a  word  of  commendation. 
The  ma-tter  is  too  badly  selected,  badly  arranged,  and  too 
much  out  of  date  to  give  anything  like  a  fair  idea  of  modem 
turbine  practice.  The  de  Laval  turbine  is  given  19  pages. 
The  Parsons  type,  which,  we  read  with  astonishment, 
''  differs  from  that  commonly  known  as  de  Laval  principally 
in  the  .substitution  of  stationary  blades  in  the  place  of 
nozzles,"  occupies  25  pages,  and  illustrates  nothing  but  the 
practice  of  the  ^^■estinghou.s(^  and  AUis-Chalmers  companies. 
The  FuUagai-  method  ot  balancing,  first  introduced  by 
Messrs.  Willans  &  Robinson,  is  credited  to  the  Allis-Chalmers 
Co.,  although  in  a  full-page  sectional  drawing  of  a  turbine 
by  the  latter  company  the  ordinary  system  of  dummies  is 
illustrated.  The  method  of  shrouding  blades  first  adopted 
by  Mes.^rs.  Willans  is  described  in  connection  with  the  Allis- 
Chalmors  machine,  and  the  Westinghouse  method  of  lacing- 
blades  is  also  described,  but  there  is  not  a  word  about  the 
losary  system  of  blading  or  the  practice  of  thinning  the  blade 
tips,  both  of  olitstantling  importance  in  reaction  turbine 
practice. 

The  Curtis  turliine  is  given  14  pages,  and  from  these  one 
would  gather  that  the  old  vertical  type  was  stiU  characteristic 
of  this  make.  The  treatment  of  the  Bateau  turbine  is  still 
more  unfort.matc.  The  old  dished  wheels,  with  stamped 
sheet-iion  blades  riveted  to  the  lims,  are  illustrated  and 
described  as  exemphfying  cuiTent  practice,  although  they 
have  been  abandoned  for  years.  After  stating  that  the. 
Rateau  turbiuQ  pos.ses.ses  from  20  to  40  stages,  the  author 
illustrates  one  with  seven  stages  only.  The  Zoelly  turbine 
gets  only  a  page  and  a  half  of  descriptive  matter,  with  no 
illustrations.  Tlie  remainder  of  this  thoroughly  unsatisfactory 
portion  of  the  book  deals  with  the  Hamilton-Holzwarth  ani 
the  Wilkinson  (Rateau)  types,  and  also  describes  a  few  small 
machines  such  as  the  Sturtevant,  Kerr.  Terry,  Dake.  &c.  The 
Ljungstrom  turbine,  with  its  extraordinary  efficiency  and 
great  mechanical  interest,  is  never  even  mentioned,  either 
in  this  chapter  or  elsewhere. 

Mixed-pressure  turbines  and  low-pressure  turbines  to  work 
in  conjunction  with  recii>rocating  engines  form  the  subjects 
of  two  descriptive  chapters,  and  marine  turbines  are  disposed 
of  in  a  single  chapter  of  seven  pages,  of  which  half  a  page 
only  is  given  to  the  possibilities  of  electrical  transmission. 
The  rest  of  the  chapter  deals  principally  with  the  possibilities 
of  the  Westinghouse-McAlpine  gear,  and  of  the  combination 
of  reciprocating  engines  and  turbines  for  ship  propulsion.  It 
contains  no  suggestion  of  knowledge  that  the  latter  combina- 
tion is  in  actual  use.  nor  that  Sir  C.  A.  Parsons's  geared  tur- 
bines have  been  driving  ships  for  several  years. 

The  chapters  on  "Tests  of  Steam  Turbines"  and  "Steam 
Turbine  Economics "  call  for  little  comment.  In  the  fir.st. 
numerous  test  results  are  given,  but  many  are  quite  out  of 
date,  and  none  is  later  than  1911.  .\fter  these  we  come  upon 
a  chapter  which  is  quite  useful  to  the  designer,  giving,  as  it 
does,  practical  methods  of  calculating  the  approxitnate  stresses 
in  drums,  disks,  and  rings.  The  nathematics  here,  a.s  else- 
where in  the  book,  are  well  within  the  average  draughts- 
man's reach,  and  practical  examjiles  are  worked  out. 

The  gas  turbine  is  given  a  chapter  to  itself,  containing  views 
and  photographs  of  some  of  the  few  machines  which  have 
been  designed  or  constructed,  and  indicating  generally  the 
calculations  appropriate  to  the  subject.  The  author  appears 
to  have  some  ho|>e  that  in  the  future  a  practical  gas-turbine 
may  be  evolved.  He  is.  however,  under  no  illusions  as 
to  the  mechanical  difficulties  incidental  to  the  temperatures  , 
employed,  and  touches,  though  perhaps  too  lightly,  upon 
what  appears  to  be  the  first  problem  to  be  solved,  namely. 
the  production  of  an  efficient  rotary  compressor.  To  get  any 
reasonable  efficiency  the  gas  must  be  compressed  before  com- 
bustion, and  until  a  rotaty  compressor  of  at  least  80  per  cent, 
efficiency  can  be  constructed,  there  can  never  be  a  commeT' 


30O 


THE    ELECTRICAL    REVIEW.  [Voi.  82.   No.  2,105,  subch  29,  1918. 


eial  tiixa  turbine,  however  well  the  tempcratiuo  difficuUies  may 
be  surmounted. 

Turbo-generators  form  the  subject-  of  the  last  chapter  in 
the  book,  and  are  disposed  of  in  four  and  a  half  pages.  As 
may  be.  gathered,  the  treatment  is  of  the  mast  general  kind, 
and  little  else  is  attempted  beyond  pmntint.'  out  the  limita- 
lions  encoimtered  when  endeavouring  t<i  unnstnut  geiieniturp 
tor  high   rotational  .«i)ceds. 


Michanical  HanJUng  uf  Malcrial  and  its  Xatioiial  Impurlancc 
During  and  After  War.  By  GfiOKGE  Fkederick  Zimmer, 
A.M.Iust.C.E.  lx>ndon  :  Crosby  Loekwood  &  Son.  Price 
10s.  6d.  net.    Pp.  140;  144  figs.     (10  col.  plates.) 

This  book  may  be  termed  a  supplementary  v<jlume  of  the 
authors  well-knona  txjok,  "  Tlae  .viechanical  ilaudhug  and 
Storage  of  Material,"  and  deals  m  a  concise  way  with  the 
ViU'ious  types  of  labour-.'^avmg  appliances,  desciibmg  also 
the  improvements  that  have  been  miroduced  since  the  publi- 
cation of  the  larger  work. 

I'he  subject,  is  of  great  importance  even  in  peace-time,  but 
va.stly  more  so  now  tnat  wo  are  in  the  midst  of  a  dieadf ui  war, 
and  the  demand  for  labour-saving  apphances  has  become  so 
picssmg.  it  will  be  so  even  alter  the  war,  when  the  terrible 
great  work  of  reconstruction  begins  to  repau-  the  terrible 
lavages  of  war.  \\ e  are  told  that  m  orcUnary  tunes  an 
eiupioyer  is  justrhed  m  e.xpenumg  i;i,OUO  capital  to  save  the 
lauour  of  one  man,  but  alter  tue  war  there  wul  be  such  a 
.scarcity  of  laboui-  that  there  is  every  prooaomty  that  even 
n  twice  this  amount  be  requiied  toi  tbe  machmery  to  be 
iiistalied,  It  «'m  prove  to  be  quite  a  good  investment.  In  the 
autnor  s  opmion,  however,  'in  practice,  if  diivmg  power, 
aiipenision,  lubrication,  interest  on  capital  outlay,  deprecia- 
tuiu,  and  repairs  ar«  taken  into  account,  an  outlay  of  approxi- 
iiiiitely  ±'70U  per  man  replaced  appears  to  be  well  withm  the 
li.oviuce  of  a  commercial  transaction;  but  there  is  not  even 
tue  necessity  for  such  a  capital  outlay  to  save  the  labour  of 
one  man,  as  such  an  amount  .spent  is  more  hkely  to  release 
hve  or  srx  labourers." 

Practical  examines  of  the  various  systems  of  handling  mate- 
rial by  conveyors,  hoists,  pneumatic  handUng,  mono-rails, 
and  telpherage  are 'given,  in  many  cases  with  notes  of  the 
cost  aua  saving  to  be  ettected.  A  good  part  of  the  work  deals 
with  the  equipment  of  gas  works,  boner  houses,  storage  of 
loal,  floating  loadmg  devices,  and  bunkaimg  at  sea.  ihe 
.-ubject  is,  of  com-se,  enormous  in  its  range,  and  the  author 
lias  done  his  best  to  cover  practically  uistances  of  labour- 
.--aving  appliances  apphcable  to  every  industry.  The  only  one 
that  apx>ears  to  be  neglected,  but  one  which  is  of  vital  im- 
portance at  the  present  time,  is  labour-saving  machinery 
appertaining  to  agriculture.  The  section  dealing  with  port- 
able loading  and  unloading  devices,  however,  may  be  read 
with  advantage  even  by  the  farmer. 

It  is  a  book  which  at  the  present  time  should  be  carefully 
studied  by  the  mauapeinent  of  every  industi-y,  and  if  there 
is  any  means  by  which  labour  may  be  saved  the  plant  or 
machinery  should  be  installed  with  the  least  possible  dela>-; 
for  cveiy  penny  so  invested,  pounds  will  be  returned  in  the 
vears  to  come. 


Tilr^irapl,  Prcicticc.  By  .loiix  l.KE,  M..\.,  i'ostmaster  of  Bel- 
ta.st,  and  late  Deputy  Chief  Inspector  of  Telegraph  and 
Telephone  Traffic,  G.P.O.,  London.  Longmans,  Green 
and  Co.    -is.  6d.  net.    Pp.  x  -1-  10-2. 

In  this  small  volugie  of  100  pages  Mr.  L<>e  outhnes  the 
telegraph  practice  of  this  country  as  it  is  to-day,  and  con- 
trasts it  with  the  methods  of  other  administrations. 

Coming  from  one  who  has  in  no  small  measure  been 
identified  with  the  recent  developments  on  the  traffic  side  of 
telegraphy  and  telephony,  the  book  may  be  taken  as  an 
authoritative  review,  not  only  of  the  considerations  which 
have  determined  depaxtmental  policy  in  the  past,  but  also 
of  the  probable  Unes  along  which  that  policy  may  be  ex- 
pected to  develop  in  the  future. 

In  10  chapters  the  author  deals  with  such  aspects  of  the 
subject  as  the  acceptance  of  telegrams  from  the  public,  the 
centrahsation  of  traffic,  instrument  rooms,  instmments,  de- 
livery of  telegrams.  Press  telegrams,  ta lifts,  and  the  future  of 
telegraph  practice. 

To-day,  when  the  Baudot  system  bulks  so  largely  in  British 
telegraph  practice,  it  is  amusing  to  recall  31r.  (afterwards 
Sir)  W.  H.  Preeee's  assurance  in  1882  that  this  system  was 
not  a  successful  one,  and  that  the  "  game  was  not  worth 
the  candle  '" !  ■ 

Our  great  undergrotmd  telegraph  system  of  to-day  was  hke- 
wise  regarded  by  the  same  high  authoiity  then  as  impractic- 
able, chiefly  because,  it  woukf  cost  £-20,OiX).00O.  Let  us  hope 
Mr.  Lee's  anticipations  wil!  not  suffer  a  similar  fate. 

The  book,  which  is  packed  full  of  infonnation,  is  clearly 
and  tersely  written,  and  will,  we  are  sure,  be  read  with  mucir 
interest  not  only  by  tho-se  immediately  concerned  in  tele- 
giaphic  developments,  but  by  that  larger  number  who  liki' 
to  keep  themselves  an  ctturaiil  with  national  progress  gener- 
ully.-A.F. 


NOTES     ON     THE     MINERAL     OUTPUT     OF 
GREAT     BRITAIN. 

'I'll  K  report  of  H.M.  Chief  Iiisitcctor  of  Mines  for  the  year 
I'.'lt;  has  just  recently  been  issued.  This  report  siirauiarises 
all  particulars  from  the  si.\  inspection  districts  comprisiug 
tJreat  Britain.  It  takes  the  ])lace  of  the  sejiarate  reixirts 
wliich  each  Distrii.'t  Insjiector  usually  sent  in,  tmd  therefore 
is  \-ery  considerably  curtailed. 

For  the  year  I'Md  we  learn  that  the  output  of  coal 
was  25(),37.!>,3GG  tons,  which  is  an  increase  of  3,l(i9,28.^ 
tons  over  the  year  10l.">.  The  value  of  the  output  was 
£200,0U,(;2(;,  being  no  less  than  £42,183, !i:)6  greater 
than  for  tlie  preceding  year.  This  is  due  not  only  to 
the  increased  output,  but  also  to  the  higher  selling  price, 
the  average  for  I'.il.')  being  12s.  .■>-t;d.,  whereas  in  IHU;  the 
price  was  l.")S.  7"24d.  per  ton. 

The  total  vahie  of  all  the  minerals  raised  in  this  country 
in  I'.lli;  was£214.034,.")24,  beingan  increase  of  £43,. ■i7(;.2(ir, 
over  the  year  III  l.'i.  From  this  it  is  interesting  to  note  how 
great  and  valuable  an  asset  the  country  has  in  its  coal  fields, 
and  how  necessary  it  is  to  conserve  them  as  much  as  possible. 

The  quantity  of  coal  exported  was  .■>.5,001,11S,  as 
against  59,ii51,'.)2'>  tons  ,in  liU.j.  The  amount  of  coal 
remaining  for  home rconsuinption,  therefore,  was  201, 374, 2.'):-! 
tons,  or  4-52.5  tons  per  head  of  the  iwpnlation.  Of  tiiis, 
however,  39,384,.s7'.l  tons  was  used  in  the  manufacture  of 
gas  coke  and  briquettes,  and  ll),780,(;it0  tons  in  the. manu- 
facture of  pig  iron,  as  against  37,173,489  tons,  and 
l>i.7."i4,028  tons  respectively  in  the  previous  year.  Sum- 
marising: the  foregoing,  we  have  : — 


Coal  exported  

Fsed  for  gas  coke  and  briquettes... 
T'sed  in  the  manufacture  of  pig-iron 
Domestic  purposes  ... 


55.001,113  txDns. 
S9.3S4.87y     .. 
19,780,690     .. 
142.208,084     .. 

2.'>fi.o75.3i)r>  tons. 


ton. 


Total  output     ... 

The  quantity  of  anthracite  (included  in  the  foregoing 
totals),  raised  mostly  in  the  South  Wales  coalfield,  was 
4,fi44.04o.tons.  the  value  of  which  was  £4,1.59,953.  Out- 
side the  steam  coal  collieries  the  price  varied  from  13s.  to 
16s..  while  tlie  steam  coal  obtained  from  Ids.  to  19s.  per 
The  other  principsil  minerals  of  value  are  : — 
Tons. 
.  12,780.321 
0.500.388 
1.338 
-787 
.  13,494,058 
17,107 
.  11,115,909 
3.009.232 
1.900,448 
7.892 
394 
51 
8,470 


Chalk 

Clay  and  shale  . . 
Gold  ore 
Copijer  ore 
Iron  ore 
Lead  ore 
Limestone 
Oil  shale 

Salt        

Tin  ore  t. . 
Tungsten  ores  .. 
Uranium  ore 
Zinc  ore 


Value. 

£.  145,504 

1.247,338 

050 

6,284 

5.545,072 

339,169 

1.395,830 

1,032,294 

901,133 

712,142 

49.699 

1,001 

65.304 


Of  these  some  shgw  an  increase  in  output  over  the 
jirevious  year,  whilst  others  show  a  decline.  Iron  ore.  for 
instance,  is  less  by  nearly  >>00,000  tons,  copj^er  is  increased 
by  over  200  tons,  gold  ore  is  reduced  by  nearly  400  tons, 
zinc  ore  is  also  reduced  by  nearly  a  like  amount,  whilst 
tungsten  is  slightly  increased.  With  the  rare  metals,  how- 
ever, this  is  more  probably  due  to  natural  causes  than  to 
any  effect  in  working  the  deposits  due  to  the  war. 

The  following  table  is  also  of  interest,  inasmuch  as  it 
gives  the  quantity  and  value  of  the  metals  obtained  by 
smelting  from  the  ores  eiven  above  :' — 


Antimony 

4  tons 

£340 

Copper     ... 

278  tons 

37,794 

Gold  ( bar") 

273  oz. 

884 

Iron 

.     4.:il;».096  tons 

35,045.211 

Lead 

12.573  tons 

389.449 

Silver       ... 

8il  485  oz. 

1 1.281 

Tm 

4.697  tons 

855.050 

Zinc 

.i.OOOtons 

205.350 

The  total  value  was  £3(1,545. 9(i><,  an  increa.se  of  nearly 
£9,000.000  over  the  vear  1915. 
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With  resard  to  the  number  of  persons  ebiployed  in  the 
mines  of  the  United  Kingdom,  there  was  an  increase  of 
U,045  persons  over  the  year  1915,  the  total  in  I'.tlO  being 
1,017,518.  Of  these  804.  CU  persons  were  employed  under- 
srround  and  212,74".)  above  ground.  Of  the  latter  9,!)47 
were  females,  being  an  increase  of  2,286  females.  On  the 
other  hand,  in  the  metalliferous  mines  and  quarries  there 
was  a  decrease  in  the  number  of  persons  employed  to  the 
extent  of  13,;i31,  the  total  number  being  48,19(;. 

The  output  per  pereon  employed  in  coal  mines,  which  is 
approximately  252  tons  per  annum,  is,  we  regret  to  say,  still 
very  low,  and  unless  there  is  a  distinct  improvement  in  this 
directi«n,  we  mav  not  look  to  the  coal  trade  of  this  country 
for  any  material  "help  in  restoring  the  national  prosperity  at 
the  end  of  the  war.  We  fear  that  Bolshevism  amongst  the 
miners  is  a  factor  which  will  have  to  be  dealt  with  sooner 
or  later  if  this  country  is  to  maintain  its  high  position 
amongst  the  nations  of  the  world.     • 


CORRESPONDENCE. 

Letters  received  by  ««  after  6  P.M.  ON  TUESDAT  cannot  appear  until 
the  folloimiig  week.  Currenpondents  akmUd  Jorward  their  cominum- 
cati07i»  at  tlie  earliest  possible  moment.  So  letter  can  be  publis/ied 
unless  we  hare  the  tvrUer's  iiams  and  address  in  our  possession. 

"  Proi.  Perry's  "  (  ?  )   Harmonic  Analysis. 

When  an  English  student  has  made  and  explained  a  useful 
discovery,  he  seldom  gets  anything  more  than  the  honour  ot 
having  done  so,  and  one,  therefore,  cannot  too  strongly  de- 
nouncS  a  conspu'acy  to  rob  hmi  of  this,  such  as  now  appear.s 
to  exist  in   the    case   of  Mr.    Wedmore  and   his   method   ot 

hai-monic  analysis.         .      ,  .      ,      „  j-  t  <-v,„  T„<^i+„ 

Ihis  method  is  esplamed  m  the  Proceedings  ot  the  institu- 
tion of  Klectncal  Engineers  for  1896;  and  as  Prof.  Perry  had 
previously  invented  a  method  of  effecting  the  same  object, 
he  can  be  excused  for  not  at  first  having  fully  recognised  the 
superioiity  of  the  new  method.  But  he  cannot  be  excused 
for  having  eventuallv  adopted  this  method  m  a  way  that 
makes  it  appear  to  be  his  own.  I  have  before  me  a  work  on 
'■Practical  iMathematics,"  by  Usherwood  and  Trimble,  pub- 
lished by  MacmiUan  m  1910,  with  a  section  devoted  to  the 
explanation  of  Mr.  Wedmore's  method,  but  it  is  headed 
••PeiTv's  Tabular  Method,"  and  there  is  no  mention  what- 
ever of  Mr  Wedmore.  Mr.  Trimble  may  be  genuinely  under 
the  impression  that  the  method  really  is  Prof.  Perry  s;  any- 
one mioht  think  so  from  the  way  m  which  Jriot.  Perry  is 
now  teaching  it.  But  I  regret  to  .«iy  that  this  cannot  be  the 
case  with  Mr.  U.sherwood,  for  I  have  now  seen  a  pamphlet 
written  bv  him,  and  pubhshed  by  the  Board  of  Education  in 
1912,  which  shows  that  he  even  then  knew  this  was  Wed- 
more's method."  ,.  .,  '  ^  ,  ., 
Messrs.  Macmillan  refuse  to  di.seuss  the  matter,  and  it 
therefore  appears  that  a  great  injustice  ls  going  to  be  done 
to  Mr  Wedmore  unless  some  fair-minded  editor  ot  a  widely- 
read  journal  will  allow  the  matter  to  be  dealt  with  m  his 

columns.  ,.,     ,,     r.      . 

W.   F.   Dunton. 

Xewcastle-on-Tyne.   March  23r(J,  1918. 


Nomenclature. 

After  reading  Mr.  A.  P.  Trotter's  iirticle,  I  w.juld  like  to 
reiat*  mv  experience  in  support  ot  "Direct  Current.  In 
deciding  the  nomenclature  applied  to  things  m  general,  one 
often  follows  the  lead  until  such  time  as  expenence  defines 
more  pai-ticulai-ly  an  apt  application  which  may  differ  from 
custom.  .  ,  ,.  T 

A  case  in  point  occuiTed  with  me  a  few  years  ago.  jn  re- 
gard to  electrical  matters  it  hail  lieen  my  custom  to  follow 
the  diction  of  Dr.  Silvanus  P.  Thompson  .at  Fmsbury  and 
style  the  distinctive  currents  as  aJtematina  current  and  con- 
tmuous  cimeut.  I  was  quite  happy  in  the  use  of  the  term 
continuous  ruiTcnt  for  a  number  of  years,  but  received  a 
distinct  awakening  when  in  competition  with  an  alternating- 
current  man.  It  will  be  remembered  I  ^'as  consulting  engi- 
neer to  the  Stourbridge  Council,  and"  de.?igned  the  power  sta- 
tion and  a  continuous-current  supply  system  for  the  town. 

Duriu"  negotiations  between  the  Midland  Elec*iic  Corpora- 
tion and"  the  Council.  Mr.  Hardie  McLean  very  ably  infonned 
the  Council  that  if  the  choice  was  for  c<intmuous  current,  his 
companv  could  undertake  to  give  a  couHtiuous  suppUi  for  21 
hours  per  dav.  Needless  to  say,  the  M.E.C.  is  alternating; 
so  that  since  that  meeting  I  have  preferred  to  use  the  prefixes 
alternating  and   dii-ect,  as  either,  in  public   supply,   is   con- 

'■""'"'"  J.  B.  Clarke,  .4.M.I.E.E. 

Handswoi-th,  March  'Sird,  1918. 


The  C.T.A.A.  and  the  E.P.E.A. 

lu  your  issue  of  21.st  inst.,  it  is  reported  that  "  an  appUca- 
tion  "  has  been  made  by  the  C.T.A.A.  to  the  E.P.E.A.  for 
affiliation.  As  a  member  of  the  fonner  A.s.sociation,  I  would 
point  out  that  the  statement  is  incorrect. 

What  actually  hapi>ened  was  that  some  members  of  the 
C.T.A..\.  discussed  the  matter  w'ith  members  of  the  E.P.E.A., 
And  it  was  mutually  agreed  that  as  the  two  .\s.sociations  had 
some  objects  in  common.  esi)ense  and  time  would  be  saved  if 
each  Association  confined  its  activities  to  the  grades  of  officers 
it  originallv  set  out  to  organi-se,  instead  of  both  associations 
covering  the  same  ground.  This,  it  will  be  agreed,  showed 
reasonableness  on  the  part  of  the  'C.T.A.A.,  and  the  majority 
of  the  members  of  the  E.P.E.A.  with  whom  the  matter  was 
discussed  were  equally  reasonable. 

It  now.  however,  appears  that  there  are  other  mterests  in 
the  E.P.E.A.,  which  have  resulted  in  the  unreasonable  atti- 
tude adopted,  and  which  should  be  suppressed  if  we  are  to 
achieve  what  both  associations  are  setting  out  for,  viz.,  the 
fi  'Illation  of  a  comprehensive  association  for  the  protection 
of  the  interests  of  the  whole  of  the  electricity  supply  engmeeis 
in  the  United  Kingdom. 

H.  F.  J.  Thompson, 

Chairman. 
Chief  Technical  Asaistanis'  Association. 

Electricity  Works,  Battersea,  March  22nrf,  1918. 


National  Electricity  Supply. 

Alay  I  draw  your  attention  to  one  error  m  your  otherwise 
excellent  abstract  of  the  remarks  that  I  made  at  the  Engi- 
neers' Club,  Manchester,  on  the  electric  power  supply  of 
(ireat  Britain.  ,11, 

I  am  reported  to  have  said  that  "  it  was  essential  that  they 
should  have  the  same  tvpe  of  Board  for  every  district."  As  a 
matter  of  fact.  I  expressed  an  entirely  opposite  opinion,  as 
the  subsequent  text  shows. 

S.  L.  Pearce, 
Chief  Engineer  and  Manager. 

Electricity  Works,  Manchester,  March  23rd,  1918. 


WAR  ITEMS. 


Exports  to  China.— The  "  London  Gazette  "  for  March 
2-2nd  contams  a  further  hst  of  bodies  to  whom  exports  to 
China  may  be  consigned. 

Trading  with  the  Enemy. — ^The  "  London  Gazette  "  for 
yiavch  22nd  contains  fmther  lists  of  persons  and  bodies  in 
the  following  countries  \\-ith  whom  trading  is  prohibited  :  — 
Paraguay,  Bolivia,  Brazil,  Chile,  Santo  Dommgo,   and  Peru. 

The  Genoa  Treason  Charge.— The  "  Times  "  corresoon- 
dent  at  Milan  stated  that  the  trial  was  to  begin  in  Genoa  on 
March  20th  of  seven  Germans  and  several  Itahans  on  a  charge 
of  treason  in  connection  with  the  Genoa  Electric  Light  Works. 
This  company,  it  is  asserted,  was  used  by  Germany  for  many, 
years  for  purposes  of  espionage. 

Exemption  .Applications. — At  Southport,  a  motorman  on 
the  Birkdale  tramways,  aged  38,  and  in  Grade  3,  was  re- 
fused exemption,  and  directed  to  report  for  service  by  .Vpril 
J4th;  and  an  electric  car  driver,  with  the  Southport  Corpora- 
tion (18,  Grade  1)  was  directed  to  join  up  by  April  7th. 

At  Winchester,  the  National  Service  Representative  ap- 
pealed against  exemption  held  by  a  meter  tester  and  a  stoker 
at  the  Corporation  electricity  works.  In  the  former  case  it 
was  contended  that  the  man  was  not  employed  in  generating 
electricity,  but  a  representative  from  the  department  said 
that  it  would  not  be  ix)ssible  to  maintain  the  supply  of  cur- 
rent in  the  city  if  the  man  was  taken.  It  transpired  that 
lie  was  in  Grade  3,  and,  as  the  case  was  not  pressed,  the 
Tribunal  dismissed  the  appeal,  holding  that  the  man  was  in 
a  certified  occupation.  In  the  case  of  the  stoker  (Class  .\). 
thi^  Military  contended  that  the  case  was  one  for  substitution 
by  the  employers.  On  the  other  hand,  it  was  urged  that  the 
occupation  of  a  stoker  was  a  skilled  one,  as  it  involved  the 
inanagement  of  the  boilers,  the  man  being  responsible  for 
the  maintenance  of  the  head  of  steam.  It  was  added  that 
there  were  three  stokers  at  the  works,  each  working  an  eight- 
liour  shift.  This  appeal  was  also  disallowed  on  the  ground 
that  the  man  is  in  a  certified  occupation. 

.\t  Maidstone,  on  March  18th,  apjx'als  were  filed  for  the 
retention  of  W.  H.  Brown  (38)  and  E.  Wicks  (28).  engaged 
by  Mr.  Oswald  Jones,  electrical  engineer.  It  transpired  that 
both  men  had  received  protection  auds,  and  no  action  was 
consequently  taken. 

At  Worcester  Tiilmnal.  Lieutenant  C.  E.  AMI,  eUvtrical 
enginiH'i'.  Worcester,  asked  for  the  renewal  of-  the  certificate 
granted  to  W.  Tetstall  (42),  who  is  carrying  on  the  busine.ss 
whilst  the  employer  is  in  the  Amiy.  It  w-as  stated  that  the 
man  was  doing  important  work,  including  the  supervision  of 
seven  lifle-rnnge  telephones.  The  certificate  was  renewed 
until  .Tune  3(ltb. 

.•Vt  Reigate,  exemption  wasclaimed  for  L.  L.  Cochrane  (3.5). 
electrical  engineer  at  Netheme  Asylum.    It  was  stated  that 
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he  helped  to  carry  out  the  installatioa,  and  that  he  knew  the 
whole  of  the  wiring  at  the  asylum.  Temporary  exemption 
until  June  15th  was  granted. 

At  Oxford,  the  Electric  Tramways  Co.  appealed  for  further 
exemption  for  T.  Smalky  (33,  B  1)  and  V.  Hill  (36,  Bl),  fore- 
men drivers.  The  general  manager,  Mr.  A.  A.  Tyler,  said 
that  they  had  been  unable  to  replace  the  men,  and  women 
were  unsuitable  tor  the  work.  Each  wn?  piveii  two  months' 
temporary  exemption. 


BUSINESS  NOTES. 


Dick,  Kerr  Developments. — As  our  readers  are  already 

aware,  Messrs.  Dick,  Kerr  &  Co..  Ltd.,  who  many  years  ago  estab- 
lished a  world-wide  reputation  as  contractors  for  tramway,  railway 
and  other  big  public  works,  and  followed  on  with  the  manufacture 
of  electrical  machinery  at  Preston,  made  arrangements  a  few 
months  ago  for  the  acquisition  of  the  United  Electric  Car  Co.,  Ltd., 
Preston,  where  railway  and  tramway  rolling-stock  had  long  been  a 
speciality.  They  hatl  also  acquired  control  of  the  business  of 
Willans  &  Robinson,  Ltd.,  of  Rugby,  the  well-knowu  builders  of 
engines,  turbines  and  Diesel  engines.  The  foregoing  businesses, 
while  retaining  their  separate  identities,  are  concentrated  for  sales 
purposes,  as  already  explained,  in  the  hands  of  Messrs.  Dick,  Kerr 
and  Co.,  Ltd.,  whose  headquarters  are  at  Abchurch  Yard,  Cannon 
Street,  E.G.  We  now  learn  that  within  the  last  few  weeks  negotia- 
tions have  been  completed  with  the  Phcenix  Dynamo  Manu- 
facturing Co..  Ltd..  of  Bradford,  by  which  certain  standard  types 
of  electrical  machinery,  which  have  been  manufactured  separately 
by  both  companies,  will  be  manufactured  jointly  at  Bradford. 
The  advantages  accruing  from  such  arrangements,  especially  from 
the  combination  of  the  technical  and  manufacturing  experience  of 
the  various  firms  which  they  thus  ensure,  though  each  of  the  works 
will  confine  itself  to  those  products  for  which  it  is  best  equipped, 
hardly  need  pointing  out.  Under  the  centralised  direction  of  the 
D.K.  organisation,  with  its  extensive  Home  and  foreign  connections 
at  the  service  of  the  associated  companies,  the  combination  should 
find  itself  well  prepared  to  meet  after-war  competition. 

Lists. — Messrs.  W.  T.  Henley's  Telegraph  Works 
Co.,  Ltd.,  Blomfield  Street,  London  Wall,  London,  E.G.— Net 
price  booklet  relating  to  taped  and  braided  wires  and  cables, 
and  the  Henley  wiring  system.  This  is  t&e  third  edition. 
Copies  will  be  sent  to  any  bona  Jitle  buyer  -whcT  has  not  already 
received  one. 

Messrs  Bellixu  &  Co..  Edmonton,  London,  N.  18.— Illustrated 
circular  giving  a  few  particulars  of  their  electric  roasting  and 
baking  ovens  for  communal  kitchens. 

Liquidations. — Monometer  Manufacturino  Co.,  Ltd. 

This  company  is  winding  up  volimtarily.  See  this  column 
last  week. 

Galway  and  Salthill  Tramway  Co.— Mr.  M.  Crowley  has 
been  appointed  by  the  Courts  official  liquidator  for  winding  up  this 
company. 

For  Sale.— Middleton  Corporation  Eleciricity  Department 
invites  offer  for  surplus  electrical  plant  consisting  of  steam  dynamos, 
boilers,  and  accumulators.  Particu.ars  are  given  in  our  advertise- 
ment pages  to-day. 

Trade    Announcements. — Owing    to    the    Government 

having  taken  possession  of  their  offices  at  the  White  Mansion.  York 
Street.  Westminster,  Messrs.  J.  B.  Saunders  i:  Co.,  Ltd..  have 
removed  (as  from  28th  inst.)  to  Cromwell  House,  6-9,  Surrey 
Street.  Strand,  W  C.  2. 

Messrs.  Handley  &  Robinson,  Ltd.,  electrical  contractors, 
who  are  moving  from  Great  Charles  Street  to  16.5,  Edmund  Street. 
Birmingham,  desire  to  receive  catalogues  and  price  lists  from 
manufacturers  of  electrical  goods. 

Banltruptcy  Proceedings. — G-   E.    Hipkins,    electrical 

engineer,  Bath  Street,  Dudley. — Supplemental  dividend  of  5s.  Ijd. 
in  the  £,  payable  March  25th,  at  Official  Receiver's  office,  I,  Priory 
Street,  Dudley. 

No    Dry     Batteries    from     Norway.— Tlie   Norwegian 

Government  has  prohibited  the  exportation  of  dry  batteries  of  all 
kinds  during  the  war. 


LIGHTING  AND  POWER  NOTES. 


Aylesbury. —Price  Incrkask.^TIib  T.C.  has  revised  the 

tariff  as  UMiler  : — Private  dwelli  gs.  for  lighting.  7d.  and  hjd.  per 
Unit  :  shops,  tor  lighting  4il.  per  unit ;  power,  M.  for  the  first  2.i0 
units  per  quarter,  decreasing  on  a  sliding  scale  to  IJd.  for  all  above 
2.250.  For  the  summer  quarters  the  minimum  is  fixed  at  6s., 
and  for  t'ne  winter  quarters  at  10s. 

Bridlington. — At  a  recent  meeting  of  the  T.C.  reference 
was  made  to  a  scheme  for  the  development  of  a  considerable  portion 
of  the  East  Riding  district.    If  carried  out,  it  would  open  out  the 


important  agticultural  district  across  the  Wolds,  extending 
approximately  from  Flambro'  to  Frodingham  CanU.  in  the  direction 
of  Hornsea.  Electrical  energy  would  be  generated  at  Bridlington, 
and  transmitted  through  the  district,  supplying  farms  and  villages 
with  electricity   tor  power  and  other  purposes.     It  is  estimated 

that   the  scheme   would   involve   an   expenditure   of    £250,000. 

SltejUeld  Independent. 

Brigliouse. — Wages. — In  response  to  the  Corporation 
workers'  demand,  through  the  Workers'  Union,  for  £1  per  week 
advance  on  pre-war  wages,  plus  12J  per  cent,  bonus  on  total 
earnings,  the  Committee  on  Production  has  awarded,  as  from  the 
first  pay  day  in  January,  1918,  8d.  per  shift  advance  to  shift 
workers  over  18  years  of  age,  and  la.  per  ordinary  week  to  other 
workers.  The  previous  increases  have  been  128.  to  168.  per  week. 
There  is  no  mention  in  the  award  of  the  12i  per  cent,  bonus. 

Cliina.  —  H.M.   Consul-General   reports    in  the  B.  of  T. 

Journal  that  there  is  a  very  promising  business  to  he  done  in  irriga- 
tion plant  in  Yunnan,  where  there  are  prospects  of  a  great  future 
for  British  trade.  At  present,  withia  a  few  hours'  iourney  of  the 
city  of  Yunnanfu.  there  are  in  operation  four  irrigation  sets  owned 
by  a  private  company.  It  would  be  comparatively  easy  to  install  a 
hundred  such  sets  if  the  business  were  followed  up  and  cared  for, 
as  there  are  immense  tracts  of  land  within  easy  reach  of  water, 
but  at  an  elevation  of  some  15  ft.  above  the  water  level.  When 
the  owners  can  be  made  to  see  that  the  installation  of  pumping 
sets  is  advantageous,  and  that  water  can  readily  be  lifted  and 
supplied  to  the  fields  at  very  cheap  rates,  business  will  go  ahead. 
It  is  very  important  that  the  farmers  should  be  favourably 
impressed,  and  the  machinery,  therefore,  should  be  of  first-class 
workmanship ;  the  makers  sliould  supervise  the  installation  and 
attend  to  the  many  details  that  tend  to  make  a  plant  like  this  a 
success. 

Clayton. — Prov.  Order.— The  Electrical  Distribution 
of  Yorkshire,  Ltd.,  has  intimated  its  intention  of  withdrawing  its 
application  for  a  provisional  order  for  supplying  electricity  to 
Clayton. 

Frinton-on-Sea. — Price  Increase. — The  E.L.  Co.  has 

informed  the  U.D.C.  that  it  intends  applying  to  the  B.  of  T.  for 
sanction  to  raise  the  maximum  charge  for  energy  from  7d.  to  9d. 
per  unit.  The  Council  has  decided  to  ask  the  B.  of  T.  to  limit  the 
increase  to  the  period  of  the  war,  and  for  not  more  than  six  months 
afterwards. 

Huddersfield. — Rates  Relief. — At  a  meeting  of  the 
T.C,  last  week,  when  rating  was  considered,  it  was  stated  by 
Alderman  Woodhead  (chairman  of  the  Finance  Committee)  that 
notwithstanding  the  heavy  cost  of  repairs  and  of  war  bonuses,  the 
Tramways  Committee  could  afford  to  grant  3d.  in  relief  of  the 
rates  (as  compared  with  4d.  last  year)  and  the  Electricity  Com- 
mittee would  give  Id.  in  the  £  in  relief. 

Hull. — The  Coriioration  Electricity  Committee  has 
appointed  the  chairman  (Councillor  Pybus)  and  the  acting  electrical 
engineer  (Mr.  Magoris)  to  interview  the  Ministry  of  Munitions  with 
respect  to  the  difficulty  of  etticiently  maintaining  the  generating 
'  station  owing  to  the  oalling-up  of  employes.  It  was  reported  at  the 
last  meeting  that  the  last  of  the  switchboard  attendants  and  a  charge 
engineer  had  been  called  up. 

London. — Hampstead. — Price  Increase. — The  Light- 
ing Committee  has  considered  the  question  of  the  estimated 
deficiency  of  £3.970  at  March  31st.  1919,  and  recommends  that  the 
war  charge  should  be  increased  as  from  the  readings  of  the  meters 
in  September  next  from  33',  per  cent,  to  50  per  cent. 

St.  Pan'CRAs. — Rate  Relief. — The  Finance  Committee  reports 
that  a  balance  of  £6,114  remains  after  the  retention  of  £4.000 
as  a  working  balance,  to  the  credit  of  the  electricity  revenue 
account  to  March  31st,  1917,  and  recommends  that  £6,00l)  should  be 
■allocated  to  the  relief  of  rates. 

Stepney. — The  General  Purposes  Committee  reports  for  the  in- 
formation of  the  Council  that  the  Electricity  Supply  Committee 
has  informed  it  that  the  extension  of  the  expression  "munition 
work"  in  the  Munitions  of  War  Act,  1915,  by  the  Munitions  of 
War  (Amendment)  Act,  1916,  covers  the  electricity  supply  under- 
taking, whilst  Sec,  12  of  the  last-mentioned  enactment  explains  the 
term  "workman''  and  "workmen  "  wherever  they  occur  in  both 
enactments  as  including  ''  not  only  persons  whose  usual  occupation 
consists  in  manual  labour,  but  also  foremen,  clerks,  typists, 
draughtsmen,  and  other  persons  whose  usual  occupations  consist 
wholly  or  mainly  in  work  other  than  manual  lalmur"  ;  and  that 
the  officials  of  the  undertaking,  including  the  electrical  engineer 
and  manager,  are,  therefore,  automatically  entitled  to,  and  conse- 
quently participate  with  the  technical  staff  and  other  employes  in. 
the  benefits  of  the  awards  of  the  Committee  on  Production  and 
receive  a  war  wage  advance  of  £1  per  week  on  pre-war  rates,  in 
addition  to  an  amount  equivalent  to  12i  per  cent,  on  their  total 
earnings,  including  such  advance. 

Manchester, — Fire. — A  serious  fire  at  the  sub-station  of 

the  British  Carbide  Factories.  Ltd.,  Clayton,  which  is  suppl  ed  with 
electricity  from  the  Stuart  Street  generating  station,  involved  the 
whole  of  the  company's  electrical  apparatus.  A  severe  short  circuit 
reduced  the  high-tension  voltage  to  such  an  extent  as  to  throw  out  of 
action  practically  all  the  plaut  in  the  sub-stations  supplying  the 
tramways.  Some  portions  of  the  general  system  were  not  affected. 
There  was  no  accident  at  Stuart  Street,  and  no  damage  to  the 
plant  installed  there. 
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Oakengates. — I'h^vkr  Bill. — The  U.D.C.  has  decided 

to  oppose  the  Bill  of  the  Shropshire,  Worcestershire,  and  Stafford- 
shire Electric  Power  Co. 

Oxford.— Peice  Inchease. — The  Oxford  Electric  Co., 
Ltd..  has  revised  the  prices  of  energy  as  under  after  the  reading  of 
the  meters  for  the  March  quarter  : — Lighting,  up  to  20  units  per 
quarter,  a  minimum  of  13s.  4d.  :  for  the  next  180  units.  5Jd.  per 
unit  :  the  nest  500.  .5d. ;  the  next  1,000.  4Jd.  :  the  next  3,000, 
:'>Jd,  :  beyond,  2id.  Heating  and  cooking,  lid.  Motive  power, 
up  to  2.000  units  per  quarter.  IJd.  ;  the  next  .S.OOO,  l-^d. :  the 
next  5,000,  lid.  :  beyond.  Id.  These  rates,  except  the  statutory 
rate  of  ISs.  4d..  are  subject  to  a  temporary  increase  of  2.')  per  cent. 

Stoke-OBiTrent.  —  1'rice   Inckease.  —  The   T.C.  has 

increased  the  price  of  .energy  by  a  further  20  per  cent.,  a  total 
advance  of  Bo  per  cent. 

Swanage. — Price  Ixcrea.se. — The  Electric  Supply  Co. 

has  informed  the  L'.D.C.  of  its  intention  to  apply  to  the  B.  of  T. 
for  authority  to  raise  the  price  of  energy  to  lOd.  per  unit.  The 
Council  has  decided  to  ascertfiin  the  existing  rates  in  other  towns, 
and  if  these  are  the  same,  no  action  will  be  taken  in  the  matter. 


TRAMWAY  AND  RAILWAY  NOTES. 


Birmingham.— Wages. — Last  week  the  12^  percent,  bonus 
was  granted  to  the  Corporation  employes  in  the  gas  and  water 
departments  and  to  the  men  engaged  on  the  permanent  way  and  at 
the  tramway  depots.  The  Committee  on  Production  orginally 
reserved  its  decision  with  regard  to  the  traffic  employes,  and 
finally  placed  the  responsibility  on  the  Corporation.  The  niotormen 
and  conductresses  dec  ded  to  cease  work:  as  from  last  Saturday  night, 
if  the  award  were  not  granted.  A  Conference,  presided  over  by  the 
Lord  Mayor,  was  held  at  the  Council  House,  on  Sat(tirda.v.  and  it 
was  agreed  that  it  was  impossible  to  differentiate  between  the  shed 
and  permanent- way  men  and  the  traffic  staff.  The  12i  per  cent, 
bonus,  as  from  December  15th',  was  granted  to  the  raotormen,  and 
3s.  Gd.  per  week  to  women  over  IS,  and  Is.  !id.  to  those  under  18. 

Blackburn. — Strike  Notice.  —  The  secretary  of  the 
Amalgamated  Association  of  Tramway  Workers  notified  Mr. 
Cowell  (.tramway  manager),  on  behalf  of  the  members  of  the 
branch,  of  their  intention  to  withdraw  their  labour  on  March  28th, 
The  questions  in  dispute  are  the  alleged  improper  payment  of  the 
recent  awards  by  tlie  Committee  on  Production  and  the  alleged  dis- 
missal of  a  driver  for  refusing  to  teach  driving  to  any  other  persons 
than  discharged  sailors  and  soldiers, 

Bradford. — Wages. — After  four  days'  idleness  the  Brad- 
ford cars  resumed  service  on  Wednesday  last  week,  the  Committee 
on  Production  having  agreed  to  adjudicate  as  to  the  interpretation  to 
be  placed  on  the  recent  national  award  of  £  1  per  week  above  pre- 
war rates  of  pay,  with  regard  to  the  women  Employes  of  the  tram- 
way undertaking.  The  Bradford  women  are  paid  at  the  same  rate 
of  wage  as  the  men  conductors,  but  receive  a  lower  war  bonus,  and 
the  Tramways  Committee,  therefore,  contended  that  they  were  not 
included  amongst  the  women  to  receive  the  £  1  award — a  contention 
which  was  upheld  by  inquiry  of  the  Committee  on  Production. 
Eepresentatives  of  the  two  parties  met  ai  d  signed  an  agreement 
to  use  their  best  endeavours  to  prevent  a  repetition  of  the  strike, 
and  for  that  purpose  they  will  meet  in  conference  if  and  when 
any  dispute  arises,  and  will  take  any  other  steps  which  will  tend 
to  an  amicable  settlement,  it  being  the  declared  wish  of  both 
parties  that  such  differences  shall  be  settled  in  a  constitutional 
manner.  The  niatter  was  to  be  heard  by  the  Committee  on  Pro- 
duction on  Thursday  of  this  week, 

Doncaster. — Strike. — The  municipal  workers'  strike  is 
continuing,  and  forced  the  stoppage  of  the  cars  on  Tuesday  last 
week,  owing  to  workers  in  the  sheds  and  in  the  electricity  depart- 
ment being  concerned  in  the  dispute,  though  the  bulk  of  the  tramway 
employes  were  content  with  the  recent  national  award.  The  elec- 
tricity service  has  been  maintained.  The  cause  of  the  strike  is  a 
demand  for  a  further  increase  of  8s,  per  week  for  men  and  43,  for 
youths. 

Edinburgh. — In  view  of  the  tramways  being  taken  over 
by  the  Corporation  next  year,  a  Snb-Copimittee  of  the  Tramway 
Committee  recommends  that  a  manager  of  the  undertaking  should 

be  appointed. 

Leeds. — Wages. — The  Committee  on  Production  is  being 

■  nnsidted  on  the  position  of  the  women  who  do  not  yet  receive 
1  bonus,  owing  to  their  not  having  completed  three  months' 
service. 

a;i  ■  arly  result  of  the  increased  .bonus  to  tramway  ^roployt's  is 
xpect.-d  to  lie  an  advance  in  lares.  In  January  the  tramway 
uian:iger  (.Mr  J  B  Hamilton)  prepared  an  estimate  of  the  result 
of  the  j'onr's  woiking  ;  but.  in  view  of  the  recent  wage  advance 
and  increased  c-  st  of  materials,  he  has  been  requested  to  prepae  a 
further  repoi-t,  which  will  be  made  in  the  light  of  the  receipts  of 
the  undertaking  up  to  the  end  of  the  financial  year,  which  is  getting 
near.  About  Easter  new  stopping  and  starting  arrangements  in 
the  centre  of  the  city  will  come  into  operation,  to  avoid  the  present 
congestion.    The  quepe  system  will  be  extended. 


Nottingham.— The  T.C.  has  applied  to  the  B.  of  T.  for  a 
further  extension  of  time  until  August  15th,  liU9.  for  the  com- 
pletion of  work  in  connection  with  the  tramways  from  Beeston  to 
Nottingham. 

Parcel  Service. — In  th&JIouse  of  Commons  on  Wednes- 
day. .March  20th,  Mr.  Wardle  informed  Mr.  Gilbert  that  tramway 
undertakings  had  power,  generally  speaking,  to  carry  parcel 
traffic.  The  attention  of.  tramway  authorities  had  been  called  to 
this  point,  and  he  was  inviting  the  Tramways  Committee  of  the 
Board  of  Trade  to  consider  it. — Ereninq  yews. 

Railway  Workers'  Wages. — According  to  the  Eveninif^ 

Xeivi.  the  Underground  Railway  workers'  wages  dispute  has  been 
settled  m  favour  of  the  men.  The  question,  which  was  referred  to 
the  Committee  on  Production,  was  whether  the  overtime  pay- 
ment of  Sunday  work  granted  by  railway  companies  to  members 
of  the  two  Unions  engaged  on  Sunday  shift  in  the  generating  and 
power  stations  of  the  railways  should,  or  should  not,  be  merged 
in  the  12j  per  cent,  bonus.  The  Committee  has  decided  that  the 
extra  payment  for  such  work  should  not  be  merged  in  the  bonus. 
The  decision  will  mean  an  addition  of  about  4s.  a  week  to  the 
mens  earnings. 

Mr.  J.  H.  Thomas,  M.P..  has  been  instructed  by  the  Executive 
Committee  of  the  National  Union  of  RaUwaymen  to  apply  for  a 
review  of  the  existing  wages  agreements  with  a  view  to  an  increase, 
in  the  light  of  the  altered  circumstances,  the  decision  to  become 
operative  as  from  March'  Slst.  A  demand  that  all  women  shall 
be  paid  the  same  war  wages  as  those  paid  to  men  has  also  been 
decided  on. 

The  Electrical  Railway  Workers'  Committee  has.  at  the  same 
time,  presented  a  further  demand  for  an  advance  of  lOs.  per  week. 

Salford. — Increased  Fares. — The  Corporation  Tram- 
ways Committee  has  decided  to  increase  the  fares,  and  the  matter 
has  been  referred  to  a  Sub-Committee.  The  new  scale  will  pro- 
bably come  into  operation  in  about  six  weeks'  time.  The  recent 
further  war  bonus  to  motormen  and  conductors  means  an  added 
increase  of  over  £20.000  a  year-. 

Tramcar  Drivers. — The  Home  Secretary  has  decided  to 
grant  certificates  to  discharged  soldiers  to  act  as  tramcar  drivers  on 
the  Metropolitan  Tramways  at  the  age  of  19. — Pall  Mull  Hazette. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


The  Lag  in  Wireless  Time  Signals.— Some  experiments 

were  recently  conductetl  by  F.  D,  One,  of  the  United  States  Xaval 
Observatory,  on  the  lag  in  wirele.ss  time  signals  between  Arlington 
and  Great  Lakes  Station,  The  lag  was  found  to  be  approximately 
O'OSd  second,  with  a  probable  error  of  Oo02  second. — ikient'itic 
American. 

South  Africa. — A  European  has  been  sent  to  prison  for 
three  months  without  the  option  of  a  fine  for  using  insulting 
language  to  an  operator  at  the  Johannesburg  Central  Telephone 
Exchange. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Aberdare. — March  31st.  Electricity  and  Tramways 
Department.  Stores  for  12  months.  See  "  Official  Notices  "  February 
22nd. 

Aberdeen. — April   9th.      Electricity  Department.     One 

5.000-KW,    turbo-alternator,   surface    condenser,    and    auxiliaries. 
See  ■■  Official  Notices  "  March  22nd. 

Australia. — Melbourne. — Jmie  7th.  Department  of 
the  Navy,  Supply  and  erection  of  power  plant  at  Garden  Island, 
Sydney.     Director  of  Navy  Contracts,  Melbourne. 

Darlington.  —  March  29th.  Electricity  Committee. 
Water-tube  boiler,  economiser.  cooling  tower,  fan,  and  feed  pnmp. 
See  "  Official  Notices  "  March  l.'ith. 

Edinburgh.  —  March  3Uth.     Electric  fittings,  &c.,  for 
.  Midlothian  and  Pe'bles  Cistriot   Asylum,  Rosslynlt-e,     Clerk  and 
Treasurer,  IV,  Heriot  Row,  Edinbugh, 

Manchester. —  .April  -ind.  Corporation  Klectricity  Com- 
mittee, For  Jloss  Side  suh.station.  Three  S.i'OO  K.v.a  ,  .3:-i.Otio-volt, 
three-phase,  static  transformers.  Specifications.  &c.,  from  Mr.  F.  E. 
Hughes.  Electricity  Department,  Towa  Hall. 

Middleton. — April  8th.  Electricity  Committee.  Two 
500-KW.  motor  converters  and  e.h.t.  switohgear.  See  "Official 
Notices  "  to-day. 
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Spenborough. — April  10th.  District  rmincil.  Works 
required  for  ex'ensions  at  electricity  works.  Ensrineer,  Mr.  A. 
Rothera.  M.I.M.C.E..  Town  Hall.  (Plana  three  srviiiie;vs  for  complete 
set  of  quantities,  or  one  gruinea  for  separate  trades,  returnable.) 


CLOSED. 

Southend. — T.C.  Two  2-ton  electric  wagons.  Messrs. 
Ransome.  Sims  &  Jefferies.  Ltd  Total  coat  £2.067."  The  Tramways 
C^ommittee  hsis  accepted  the  tender  of'  Messrs.  Edjrar  Allen  >V:  Co.. 
Ltd.,  for  six  tramway  tonirues,  at    C7  15s.  each. 

Stepney. — Electricity  Committee. 

K.   Foster  &  Co.— 1,000  tons  nutty  alack,  248.  7d.  ton.      3,000  tons  West 
Cannock  D.S.  nuts,  28s.  4(J.  ton.  2,000  do.  2  in.  nutty  slack,  2as.  10(1.  ton. 
Bradbury  &  Co.— I.=i0  tons  Pooley  Hall  slack,  21s.  lOd.  ton. 


NOTES. 


The  Marconi  Case. — In  reply  to  Sir  Charles  Hobhouse's 
letter,  mentioned  in  oiu-  last  issue,  Mr.  Godfrey  Isaacs  wrote  to  him 
as  follows ; — 

Sir, — I  have  received  your  letter  of  yesterday.  Your  solicitors 
requested  the  company's  solicitors  to  excuse  your  attendance,  as 
they  presumed  it  would  he  unnecessary  to  call  you  as  a  witness. 
The  company's  solicitors  replied  that  they  could  not  do  si.  but 
that,  provided  you  attended  on  the  first  day  of  the  hearinor.  they 
would  study  your  convenience  as  far  as  possible  with  re^rard  to 
your  subsequent  attendance.  Presumably  it  was  because  this  was 
not  satisfactory  to  you  that  you  then  took  the  unusual  course  of 
writing-  to  the  learned  Judg-e. 

1.  You  have  for  three  years  refrained  from  testing  the  accuracy 
of  the  statements  of  which  you  now  complain^ 

_  2.  You  have  failed  to  take  advantage  of  the  opportunity  recently 
given  to  you  to  go  into  the  witness-box  and  submit  yourself  to 
cross-examination. 

.^.  You  have  adopted  the  "  safe'' course  of  availing  yourself  of 
the  protection  afforded  to  you  by  the  House  of  Commons,  where 
your  statements  could  not  be  tested,  and  of  attacking  me  there, 
where  my  hands  are  tied  :  and 

4.  When  I  invite  you  to  come  into  the  open,  so  that  your  veracity 
and  honour  and  mine  may  be  put  to  the  test  in  open  Court,  you 
refuse  to  do  so. 

It  is,  as  you  say,  for  the  public  to  draw  their  own  inference,  and 
I  confidently  invite  them  to  do  so. — Yours  truly, 

Godfrey  C.  Isa.vcs. 

Marconi  House.  Strand,  W.C.  2,  March  21sL 

The  following  letter  was  ser  t  by  Sir  Charles  Hobhouse  to  Mr; 
Godfrey  Isaacs  on  March  22nd  : — 

Sir, — I  have  received  your  letter  of  yesterday's  date.  I  was 
subpii'naed  only  to  produce  certain  documents,  and  my  solicitors 
wrote  stating  that  I  had  not,  and  never  had  had.  any  sucli 
documents.  -- 

They  suggested,  therefore,  that  it  would  be  unnecessary  for  me 
to  attend  the  Court  for  that  purpose,  but  asked,  if  my  attendance 
was  still  required,  for  some  explanation  as  to  why  it  was  required. 
They  did  not  request  the  company's  solicitors  to  excuse  my 
attendance. 

You  assert  that  I  am  sheltering  myself  behind  the  privileges  of 
the  House  of  Commons.  The  attack  made  upon  me  through  the 
counsel  for  the  Marconi  Co.  is.  I  am  advised,  and  you  must  be 
aware,  also  privileged  In  order  to  give  you  every  opportunity  of 
testing  the  accuracy  of  our  respective  statements,  if  you  so  desire.  I 
hereby  state : — 

(«)  That  the  allegations  contained  in  the  letter  which  you  say 
you  received  from  the  Telefunken  Co ,  so  far  as  they  concern  my- 
self, are  false. 

(A)  That  the  account  which  you  gave  in  a  letter  to  Lord  Gainford 
of  June  29th,  1916.  of  a  private  interview  between  us  on  February 
6th.  1915.  is  in  many  respects  wholly  untrue,  and  in  others  mis- 
leading.    For  instance  :— 

1.  Your  statement  that  I  made  an  offer  to  the  Telefunken  Co.  is 
untrue. 

2.  Your  statement  that  I  recognised  that,  as  a  Minister  of  the 
Crown.  I  should  not  have  made  this  offer  is  untrue. 

'A.  Your  statement  that  I  asked  you  :  "  'What  it  was  yoar  intention 
to  do."  and  that  I  said  :  '"  You  ha  1  your  foot  on  my  neck  ;  did  you 
intend  to  crush  me.  which  would  mean  my  leaving  the  Govern- 
ment, or  were  you  disposed  to  help  me  ''  "  is  untrue. 

4.  The  whole  of  the  f.dlowing  statement  : — 

"  I  told  him  that  I  had  no  desire  to  make  use  of  the  letter  unless 
I  was  compelled  to  do  so,  and  that  if  any  settlement  of  the  Imperial 
.  Contract  matter  could  be  arrived  at.  which  I  would  do  everything 
in  my  power  to  assist,  there  would  be  no  reason  whatsoever  for  the 
letter  ever  being  disclosed.  He  thanked  me  sincerely  for  this 
assurance,"  is  untrue.  Yours  faithfully, 

C.  H0BHOl>E. 

At  the  instance  of  Mr.  Godfrey  Isaacs  a  writ  was  issued  against 
Sir  Charles  Hobhouge  for  libel  on  Monday  last. 

Supply  Engineers'  Salaries. — -^  report  of  the  Ligbtinsr 

Committee  of  the  Barnes  U.D.C.  states  that  it  considered  a  draft 
resolution  which  was  submitted  to  the  C^mference  of  local  autho- 
rities owning  electrical  undertakings  in  Greater  London  on  the 
question  of  the  salaries  of  chief  engineers,  but  decided  to  take  no 
ftction.  as  it  was  of  opinion  that  the  Conference  should  not  interfere 


with  the  question  of  the  engineer's  salary  so  far  as  that  district 
wa.?  concerned. 

Volunteer  Notes. — London  Army  Troops  Companie.?, 
Volunteer  Engineers. — Headquarters:  Balderton  Street,  Gros- 
venor  Square,  1^'.  1. 

Ordere  for  the  week  ending  .\piil  6tb,  1918,  by  Lieut.-Ctolonel  C.  B.  ClaT, 
V.D.,  Commanding. 

Caplainonhe  Week— Ce.i)t.  W.  HTuam. 

Next  for  Duty. —Ca.pt.  W.  Davley  Bentlev. 

Monday,  April  lat.— Comraand'anfs  P.i'rade  at  Waterloo  Station,  S-4.5  a.m. 
(oi-  inspection  at  Esher.  Marching  order,  with  rifles.  Mid-day  and  tea  rations 
to  be  carried. 

Tuesday,  April  2nd.— Lecture  on  "Demolitions,"  at  6.30.  Physical  Drill 
and  Bayonet  Fighting  at  7.30. 

Wednesday,  April  3rd.— No.  1  Company,  Entrenchments,  &o.,  6.30—8.30. 
Kecraits'  Drill,  6.30. 

Thursday,  .\pril  4th.— No.  2  Company,  Entrenchments,  &c.,  6—8.  Recruits' 
Drill,  6.30— 8.30.    Signalling  Section,  6.30— 8.30.    Ambulance  Section,  6.30— 8.30. 

Friday,  April  5th.— Musketry,  .5.30—6. 

Saturday,  April  6th.— Musketry,  3.45 — 1.45.  Knotting  for  the  whole  Corps, 
2.45—1.45.  " 

Sperinl  lfotiee:—On  March  31st,  all  D  and  R  men  who  haye  not  signed  the 
A  nnd  B  Agreement  will  be  discharged  antomaticallv. 


(By  order)  Magleod  Yrabslby,  Capt.  and  Adjutant. 

The  Utilisation  of  Bavarian  Water  Powers. — An  important 

step  in  advance  in  connection  with  the  utilisation  of  the  large 
water  powers  in  Bavaria  is  reported  to  have  just  taken  place  by 
the  formation  with  the  co-operation  of  the  Bavarian  Ministry  of 
two  syndicates  for  dealing  with  the  powers  of  the  Upper  Inn  "and 
the  Central  Isar  repectively.  which  are  the  two  Bavarian  rivers 
which  are  still  free  and  which  have  been  reserved  for  industrial 
purposes.  In  the  case  of  the  Inn  three  power  sections  come  under 
consideration.  The  centi-al  section  near  Jettenbach  is  intended 
for  the  Imperial  aluminium  works,  which  is  to  be  erected  after  the 
conclusion  of  peace,  and  .iU.OUU  h.p.  is  to  be  utilised.  The  question 
concerns  an  expenditure  of  about  £3.U(i(1.000.  The  upper  section 
from  Kufstein  down  to  Attal  is  expected  to  yield  tiU.OliO  H.P..  whilst 
a  fuither  ."lO.OOO  H.P.  is  to  be  obtained  between  Muhldorf  and 
Simbach.  The  negotiations  which  have  now  been  brought  to  a 
proWsional  conclusion  concern  the  Inn  above  the  projected 
aluminium  works. 

The  Isar  from  Puppling  down  to  the  mouth  has  already  formed 
the  subject  of  projects  and  partly  been  assui'ed  to  various  interests. 
The  uppermost  section  near  Puppling  has  been  reserved  for  the 
State  Railway  Administration.  Near  Iching  a  section  has  been 
conceded  to  the  Isar  works,  and  the  utilisation  of  a  large  portion 
of  the  power  has  already  been  guaranteed  by  contracts,  although 
this  section  will  only  be  develojied  by  the  Isar  works  after  the  war. 
A  scheme  for  about  70.000  H.P.  is  contemplated  below  Moos- 
burg  to  the  Danube  by  the  General  Electricity  Co..  of  Berlin, 
whilst  the  ct-ntral  section  from  Jliinich  to  Moosburg  is  Interestin?: 
the  city  of  Munich  for  ensuring  the  latter's  supply  and  also 
industrial  concerns.  It  seems  now  to  have  been  possible  so  to 
arrange  the  various  schemes  that  both  the  needs  of  the  city  and  of 
industries  can  be  satisfied,  as  results  from  the  fact  that  the  Munich 
City  Council  has  joined  the  second  syndicate  which  purposes  to 
utilise  these  sections  of  the  Isar.  The  most  satisfactory  consequences 
of  the  negotiations  are  that  all  interests  have  been  brought  together 
for  common  action,  and  thus  the  competition  for  concessions  which 
has  frequently  prevented  practical  work  has  been  avoided. 

The  basis  of  both  syndicates  is  formed  by  the  constituents  of  the 
Bavarian  Water  Power  Community,  which  is  composed  of  the 
Bavarian  Mortgage  i;  Exch  inge  Bank,  the  Bavarian  'Verein  Bank, 
the  Bavarian  Commercial  Bank,  the  Bavarian  Discount  &  Exchange 
Bank,  and  the  Nuremberg  Electricity  Co.  (late  .Schuckert).  The 
Water  Power  Community  was  formed  last  June  as  an  investigating 
commission  to  take  stock  of  the  free  water  powers  still  available,  to 
examine  as  to  their  utilisation,  prepare  projects,  and  induce  manu- 
facturers to  establish  industries  and  eo-operate  in  the  flotation  of 
the  requisite  capital.  The  Water  Power  Community  has  now  been 
expanded  for  the  execution  of  the  work  of  opening  up  the  Upper 
Inn  and  the  Central  Isar  that  is  now  in  hand.  In  the  first  place, 
the  raising  of  the  necessary  funds  will  require  further  assistance, 
and  in  this  respect  the  support  of  the  Discoijto  Gesellschaft.  of 
Berlin,  has  been  obtained,  together  with  that  of  the  banking  firm 
of  Freidmann,  Bleibtreu  &  Co..  of  Berlin,  who  were  already  interested 
in  the  development  of  Bavarian  water  powers  through  the  Leitzach 
works.  Secondly,  the  technical  side  has  been,  amplified  in  the 
syndicate  for  the  Upper  Inn  by  the  accession  of  the  Metal  Bank  and 
Metallurgical  Co..  of  Frankfort-on-Main,  and  the  Griesheim- 
Elektron  Chemical  Works  Co..  of  Frankfort,  and  the  syndicate  for 
the  Central  Isar  by  the  inclusion  of  the  Fried.  Krupp  Co.,  of  Essen, 
and  the  same  company's  gun  factory  at  Munich. 

Copper  for  Electric  Wire  in  Sweden. — The  use  without 

licence  of  copper  for  the  manufacture  of  certain  kinds  of  electric 
wire  has  been  prohibited  in  Swedt-n  by  a  Royal  Decree  dated 
November  9th.  Tfte  prohibition  came  into  force  on  December  1st. 
It  is  piovided  in  the  Decree  as  follows  : — 

"  For  the  mamif.icture  of  such  electric  wire,  enclosed  in  an  insu- 
lating substai.ce.  as  contains  a  conducting  area  of  six  squai-e  milli- 
metres or  less,  copper  shah  not  be  used  without  a  licence  from  the 
Executive  Committee  of  the  Industrial  Commission." 

The  iibject  of  these  regulations  as  otficially  stated  in  a  Press 
comm'uniqnc.  is  to  ensure  that  copper  shall  only  be  used  in  cases 
where  substitutes  are  not  available,  notably  in  the  manufacture  of 
electric  machines  and  transformers.  It  is  also  stated  in  the  Press 
that  zinc  can  conveniently  be  used' as  a  substitute  for  copper  in 
indoor  wiring  :  that  the  su^iply  of  zinc  in  Sweden  is  abundant ;  that 
the  manufacture  of  zinc  electric  wire  has  been  successfully  taken  up 
in  .Sweden  ;  and  that  the  country's  requirements  of  that  material 
can  be  provided  in  the  country  itself. — Board  of  Trade  Journal. 
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Whitley  Committee. — The  Times  states  that  steps  are 
liciniT  taken  to  form  a  Xatioaal  Council  for  the  iron  and  steel  trades 
on  the  lines  of  the  Whitley  report. 

Appointments  Vacant.— Shift  eudneer  (7-O.s.),  for  tbe 
City  of  Lincoln  Electricity  Department  ;  electrician  (<i3s.)  for  the 
Portsmouth  Corporation  Tramways  ;  assistant  lecturer  in  electrical 
engiueerinff  (£17.t  plus  5s.  per  hour  for  evening:  classes),  for  the 
City  of  Hull  Education  Committee  ;  ^n?ineer-iu-charR'e, also  engfine- 
clriver,  for  the  Corporation  of  Tunbridge  Wells  Electricity  Works  ; 
shift  engineer  (C213)  for  the  Edinburofh  Corporatiim  Electricity 
I )epartment ;  two  switchboard  and  sub-station  att^fcants  (SUs. 
U<  (i")s.)  for  the  Salford  Corporation  electricity  dep^Tment.  See 
Otficial  Notices  "  to-day. 

Institution  and  Lecture  Notes. — Association  of  Mining 

Electrical  Engineers. — A  joint  meeiiny  with  the  Colliery  Mauag-ers' 
As.;oi.uation  was  held  at  Stoke,  on  the  9th  insl.,  when  a  paper  on 

The  Care  and  Testing-  of  Colliery  Electrical  Cables  "  -was  read  by 
Mr.  A.  r.  W.  Richards. 

Institute  of  Metals. — The  report  of  tjie  Council  for  the  year 
I:il7  shows  that  war  conditions  have  stimulated  the  activities  of 
I  III:  Institute,  and  have  led  to  a  very  large  increase  in  the  member- 
;hip,  which  has  risen  from  660  to  888  during  the  year,  a  net  in- 
crease of  over  31  per  cent.  At  least  72  members  are  on  active 
service.  The  Government  grant  t(  the  Corrosion  Research  Com- 
mittee has  been  increased  from  £650  to  £1,000  a  year ;  a  further 
grant  of  £450.  with  a  like  sum  from  the  B.E.A.M.A.,  has  been 
devoted  to  an  investigation  into  the  causes  of  corrosion  of  con- 
denser tubes  by  fresh  water,  and  a  Freshwater  Corrosion  Research 
Committee  has  been  .appointed.  The  hon.  treasurer's  report  shows 
^  an  excess  of  receipts  over  expenditure  of  E698,  compared  with  an 
average  of  £l.i6  for  the  four  preceding  years. 

Royal  Institution. — Amongst  the  arrangements  for  lectures  after 
Easter  are  the  following: — Prof.  .loha  Joly.  two  lectures  on 
■'  Scientific  Signalling  and  Safety  at  Sea "  ;  Lieut.-Colonel  C.  S. 
Myers,  two  lectures  on  "  Present-Day  Applications  of  Experimental 
Psychology." 

Institution  o(  Electrical  Engineers.— At  the  meeting  on  Thurs- 
day, last  week,  before  Dr.  Barclay's  paper  was  discussed,  the 
president  stated  that  Mr.  C.  P.  Sparks  had  generously  presented  to 
the  Institution  a  portrait  of  Galileo,  which  was  exhibited  in  the 
-Lecture  Theatre.  The  thanks  of  the  Institution  were  cordially 
awarded  to  the  donor. 

A  joint  meeting  of  the  Institution  and  the  Electrical  Section  of  the 
Royal  Society  uv  Medicine  will  be  held  at  the  Cancer  Hospital, 
Fulham  Road,  S.W.  (betweea  Nos.  177  and  187),  on  Thursday,  April 
11th,  at  7.30  p.m.,  when  the  following  paper.s  will  be  read  : — Dr. 
E.  P.  Cumberbatch,  "  Diathermy  :  the  Use  of  Electricity  for  Heat- 
ing the  Tissues  of  the  Body  in  Disease  "  ;  Dr.  R.  Knox.  "  Single- 
I'lash  (Instantaneous)  Radiography  :  Its  Possibilities  and  Limita- 
tion^." There  will  also  be  an  exhibition  of  electro-medical 
apparatus. 

Patents  and  Trade  Marks. — In  the   /.'.  of  T.  .laitmnl 

for  March  21st  a  report  is  given  of  the  .speech  of  the  President  of 
the  Board  in  reply  to  a  deputation  in  connection  with  the  Bill  now 
before  Parliament.  He  ))ointed  out  that  to  extend  the  duration  of 
patents  to  compensate  the  owners  for  losses  due  to  the  war  would 
be  to  place  patentees  in  the  position  of  a  privileged  class,  who  were 
not  to  be  penalised  as  the  result  of  the  war.  That  would  introduce 
a  contentious  element  prejudicial  to  the  passage  of  the  Bill.  It 
was  imperatively  necessary  to  pass  the  Bill  as  soon  as  possible,  and 
there  was  no  need  for  a  special  Bill  dealing  with  the  life  of  patents, 
as  the  present  Bill  could  be  modified  if  required.  He  would  do  his 
best  to  get  it  through  as  quickly  as  possible.  He  expressed 
surprise  at  the  opposition  to  Part  2  of  the  Trade  Marks  Bill ;  their 
desire  was  to  help  the  tr.ade  interests  of  the  country,  and  the 
representation,s  of  the  deputiition  would  be  most  carefully  considered. 
The  clause  was  intended  to  prevent  the  establishment  of  a  perpetual 
monopoly  of  a  commodity  by  the  use  of  a  word — a  trick  which  had 
been  practised  particularly  by  the  Germans  ;  there  was  no  intention 
to  interfere  with  the  lesritimate  use  of  trade  marks. 

In  the  same  issue  of  the  Jimnial  the  reports  of  the  De|iartmental 
Committees  on  the  Engineering  Trades  and  Shipbuilding  and 
Marine  Engineering  are  quoted  at  some  length  on  patent  .and  trade- 
mark questions.  The  former  Committee  .advocates  the  harmonising 
of  the  laws  throughout  the  Empire,  the  acceptance  of  manufacture 
within  the  British  Empire  as  complying  with  any  manuf.acturing 
clauses  in  such  laws,  and  the  arrangement  of  simihai-  fees.  The  clau8<' 
of  the  Patents  Act  requiring  manufacture  in  this  country  should 
be  more  stringently  enforced.  a.s  by  specifying  a  proportion  to  be 
so  manufactured  as  compared  with  the  total  import  of  such  articles 
under  patents  held  abroad,  and  some  competent  body  should  be 
appointed  to  decide  as  to  the  reasonableness  of  the  royalties  and 
terms  demanded  for  the  grant  of  licences,  without  reference  to  the 
Coiirts.  .The  onus  of  proof  of  manufacture  in  this  country  should 
be  thrown  'upon  the  patentee.  The  value  of  ancillary  patents 
intended  to  prolong  the  life  of  a  master  patent  should  be  subject 
to  challenge  before  the  Controller,  and  the  life  of  patents  should 
be  made  15  years  throughout  the  Empire.  The  abuse  of  the 
patent  laws  of  this  country  and  Germany  by  Germans,  who 
Meured  "  blocking  patents  "  here  and  withheld  patents  m  Germany 
from  British  citiaens.  should  be  dealt  with,  and  the  cost  of  Empire 
patents  should  be  reduced.  The  validity  of  a  trade  mark  should 
depend  on  priority  of  user,  and  not  upon  the  date  of  registration. 

The  other  Committee  draws  attention  to  the  use  of  the  Courts 
by  wealthy  litigants  to  create  monopolies  by  the  employment  of 
procedure  through  .iniunction.  leading  to  great  injtistice  both  t<i 
Mil-  individual  and  to  the  State, 


Fatality. — An  inquiry  was  held  at  Xe\vcastle-upon-Tyuo 
Infirmary,  on  March  2oth,  into  the  circumstances  attending  the 
death  of  Joseph  [rwin  Waugh,  of  Ryton-on-Tyne,  who  died  from 
burns  received  at  an  electrical  sub-station  on  the  North-East  Coast. 
It  being  necessary  to  inspect  and  clean  some  high-pressure  bus- 
bars, to  prevent  workmen  from  coming  into  contact  with  the  live 
conductors,  screens  were  pUaced  in  position.  One  of  these  stuck, 
and  while  Waugh  was  pulling  it  back  with  an  insulated  pole  there 
was  a  flash  and  an  explosion.  Waugh  was  burned  practically  all 
over  the  body,  and  another  electrical  engineer  was  burned  about 
the  face  and  hands.  A  subsenuent  examination  showed  that  the 
screen  had  been  dislodged,  and  caused  a  short-circuit.  There  was 
no  defect  in  the  screen.  ,  Verdict  :  "  Death  from  shock  due  to 
burns." 

A  Stepney  Boiler  Contract.  -According  to  the  Stepney 

Borough  Council  Minutes,  that  body  i.s  recommended  by  the 
Electricity  Committee  to  take  steps  in  accordance  with  the  opinion 
of  Mr.  J.  Hunter  Gray,  respecting  a  contract  with  the  Howden 
Boiler  Co.  for  boilers  installed  at  Limehouse  station  (£35,700).  It 
is  proposed  that  the  Council's  solicitor  should  address  a  com- 
munication to  the  Howden  Co  ,  rejecting  the  plant,  and  should 
commence  legal  proceedings  against  the  company  for  damages  for 
breach  of  agreement,  ice.  The  situation  arises  consequent  upon  the 
refusal  of  the  company  to  undertake  the  tests  provided  for  by  the 
contr.act,  or  to  accept  the  tresults  of  the  tests  carried  out  between 
May,  1916,  and  September,  I9I6. 

Legal. — Electric  Furnace  Patents. — In   the  King's 

Bench  Division,  on  Monday,  Mr.  Justice  Bray  was  asked  to  make  a 
declaration  that  two  contracts  which  Messrs.  Grondal,  Kjellin  &  Co.. 
Ltd.,  iron  and  pyrites  merchants,  Abchurch  Lane,  London,  had 
entered  into  with  Siemens-Halske  Aktiengesellschaft,  of  Berlin, 
became  dissolved  upon  the  outbreak  of  war. 

Mr.  Stuart  Beavan,  counsel  for  Messrs.  Grondal,  Kjellin  A;  Co., 
stated  that  the  matter  was  before  his  Lordship  in  December  and 
January  last,  and  was  adjourned  to  enable  the  defendants  to  be 
represented.  He  now  read  correspondence  which  had  since  taken 
place  with  the  agents  of  the  defendants,  showing  that  the  latter 
did  not  wish  to  be  represented,  but  that  they  were  anxious  that  the 
rights  of  the  American  Iron  and  Steel  Manufacturing  Co.,  under  an 
agreement  with  them  dealing  with  these  patents,  should  not  be 
prejudiced.  Defendants  were  not  now  represented.  Counsel  went 
on  to  explain  that  there  were  two  agreements  concerned  in  his 
application  for  an  order.  They  related  to  patents  for  certain  pro- 
cesses in  the  manufacture  of  electric  furnaces  used  in  the 
making  of  high  -  grade  steel.  By  these  agreements  rights 
were  given  by  the  plaintiffs  to  the  defendants  in  regard  to 
certain  territory.  The  territory  covered  by  the  first  agreement 
was  the  United  States  and  Canada.  Under  Clause  2  of  this  agree- 
mentj  Siemens-Halske  received  the  exclusive  right  to  grant  licences 
under  the  patents  in  the  territory  named.  Payment  was  to  be  at 
the  rate  of  two-thirds  to  plaintiffs  and  one-third  to  defendants  in 
respect  of  the  patent  sales.  Defendants  were  to  have  the  right  to 
cancel  the  agreement  at  the  end  of  two  years  by  giving  six  months' 
notice  in  writing,  plaintiffs  having  a  similar  right,  but  neither 
party  had  exercised  this  right.  Counsel  understood  that  the  America  n 
company  mentioned  in  the  correspondence  were  licensees  under 
defendants  of  some  of  the  patents,  but  if  the  order  asked  for  were 
made,  their  rights  would  not  be  affected.  The  American  company 
derived  their  rights  from  licences  issued  to  them  before  the  war. 
The  second  agreement  was  in  the  same  terms,  but  the  territory 
covered  in  this  case  was  the  British  Colonies.  His  Lordship  would 
see  how  very  seriously  the  interests  of  this  country  would  be 
crippled  if  no  use  could  be  made  of  these  patents  in  America  and 
the  British  Colonies  during  the  war.  The  agreements  involved 
constant  communication  between  the  plaintiffs  and  defendants,  and 
plaintiffs'  representative  was  in  Berlin  in  connection  with  them 
when  war  broke  out.  and  he  was\arrested.  and  was  still  interned. 

His  Lordship  made  the  declaration  asked  for. 

High-Pressure  Test   upon    Rubber   Gloves.— All   new 

gloves  received  by  the  Rochester  (X.Y.)  hallway  and  Light  Co.  are 
tested  before  they  are  placed  in  service,  and,  in  addition,  receive 
occasional  tests  afterwards.  The  test  is  different  from  the  ordi- 
nary one,  in  that  10,000  volts  is  applied  while  an  ammeter  is  con- 
nected in  series  with  the  glove,  so  that  the  current  passing 
through  the  glove  can  bo  observed.  Tentatively,  all  gloves  are 
<:ons!dered  unsatisfactory  if  the  current  exceeds  10  milliamperes. 

One  objection  which  has  sometimes  been  raised  to  this  test  is 
that  the  glove  might  be  weakened  thereby,  esi)ecially  if  the  test  is 
conducted  frequently.  To  determine  whether  there  was  any 
ground  for  this  objection,  an  ordinary  glove  which  had  l)een  used 
considerably  was  subjected  to  lO.OOO  volts  for  26  hours,  at  the  end 
of  which  time  it  broke  down  at  the  surface  of  the  water. 

When  it  is  considered  that  the  tests  are  not  liable  to  be  applied 
more  than  one  minute  or  one  and  a  half  minutes  a  month,  it  should 
be  evident  that  this  method  of  testing  is  harmless,  even  if  the 
experiments  do  not  prove  it. — C.  G.  Brown,  in  the  ElectrU-al 
norld. 

The  Electric  Gun  Again ! — The  iiombardnient  of  Paris 
by  guns  of  extraordinarily  long  range  has  raised  a  crop  of  oon- 
juotures  as  to  the  nature  of  the  weapon,  including,  of  course,  the 
electric  gun.  Exactly  ten  years  ago  (April  3rd.  1908,  page  581)  we 
showed,  by  the  most  elementary  dynamics,  that  the  idea  of  em- 
ploying electric  power  for  this  purpose  wai  utterly  absurd  and 
impracticable.  But  the  lay  Pi'i^ss  is  "easily  gulled  by  Mii.<lUnnt 
"  electrical  exfierts," 
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The  Magn  to  Industry,  —  !"he   reiniiikiML^   (it;vulo|mient 

of  til.'  British  mi.'ii.ito  i.ilu-tiy  aiatif.  the  uuibieak  of  war  was 
di-ciis^eil  by  the  E.liiibtirj;h  R'ltary  Club  ou  Tlicusday  lii-ii  wwk, 
when  the  speakei-  was  Mr.  Peter  F.  Beauett.  or  Jiirmiugham.  He 
stated  that  the  capital  invested  in  the  British  ma^rneto  industry 
was  approximately  £1,1)00.000.  and  without  includinjj  those  en-  ' 
gajred  in  subsidiary  trades,  it  ga,^e  employment  to  ."),UOO  persons. 

Proposed  Super-power  Station. — The  Mersey  Power  Co. 

is  in  nejfotiation  for  a  site  for  the  erection  of  one  of  the  super-power 
(reneratins  stations  sufrgested  by  the  Ministry  of  Reconstruction's 
Coal  Conservation  Committee.  The  directors  of  the  Salt  Union 
have  decided  to  subscribe  for  another  £100,nooof  capital  in  the 
company,  while  the  Ministry  of  Munitions  has  agreed  to  maie  a 
loan  of  ie  300,000.— rZ/c  7Vm<>,v. 


OUR    PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connet'ted  with  the 
technical  or  the  coinwercial  itide  of  the  jjro/ession  and  industry, 
d/.w  electric  tramway  and  railway  offlcial.s^  to  keep  readers-  of  the 
Electrical  Review  Hosted  as  to  their  morements. 


Central   Station   and  Tramway  Officials. — There  were 

41  applicants  for  the  post  of  assistant  electrical  engineer  at  Cape 
Town.  From  a  selected  six  of  these  the  Electricity  Committee 
recommended,  and  the  Council  approved,  the  appointment  of  JlR. 
A.  G.  Val  Davis,  electrical  assistant  to  the  maintenance  engineer 
of  the  Victoria  Falls  Power  Co. 

The  L.C.C.  Highways  Committee  recommends  a  number  of  pro- 
motions in  the  tramway,  department.  These  include  : — Mr.  W.  P. 
F.\RQnHARSON.  general  assistant  and  acting  chief  clerk,  to  b.ecome 
chief  clerk,  and  to  be  advanced  from  £(io0  to  fi'^OO:  Mr.  H. 
VORLEY,  tramway  accountant,  advanced  from  £.">00  to  .£.5.50,  rising 
to  £i)0  I ;  Mb  R.  E  FARBRiD'iB  assistant  accountant,  to  be  senior 
assistant;  Mr.  T.  R.  Irel^xd.  aisistant  in  the  third  class,  to 
flecome  claims  superintendent,  and  to  be  advanced  from  £  1  !t0  to 
£300  ;  Miss  E.  Hodoe  becomes  superintendent  of  women  checkers 
at  £2.50. 

Luton  Electricity  Committee  has  decided  that,  in  consiileration 
of  the  electrical  engineer's  administrative  staff  withdrawing  their 
claim  to  take  .advantage  of  the  12i  per  cent,  increase  of  w'ages 
granted  under  the  award  of  the  Ciiief  Industrial  Commissioner, 
increases  of  salary  be  granted  as  follows,  as  from  March  Ist : — Mis. 
H.  A.  Kell  (chief  assistant),  from  £240  to  £20.5  ;  Mr.  A.  H  Gates 
(chief  technical  assistant),  from  £225  to  £250  ;  and  Mr.  R.  Hard- 
ing (chief  clerk),  from  £175  to  £200. 

The  Keighley  Tramways  Committee  recommends  that  the  salary 
of  Mb.  H.\rry  Webber,  the  borough  electrical  engineer,  as  tram- 
way manager,  be  increased  from  £100  to  £175  per  annum. 

The  proposal  of  the  Blackburn  Electricity  Committee  that  £500 
should  be  given  out  of  war  profits  to  Mr  Wheelwright,  the 
borough  electrical  engineer,  has  been  postponed. 

Liverpool  Tramways  Committee  recently  decided  to  create  the 
office  of  deputy  manager.  It  has  now  recomiiiended  the  appoint- 
ment of  Mr.  J.  S.  D.  Moffett.  general  manager  of  the  Belfast 
Corporation  tramways  to  that  position. 

Mr  John  Scott,  station  superintendent  at  Accrington  Cor- 
poration electricity  works,  was  caught  by  a  moving  wagon  at  the 
works  on  .March  20th.  and  had  his  hips  badly  crushed. 

Mr.  H.  R.  Forbes  .Mackay,  electrical  engineer  of  the  Sydney 
Municipal  Council,  has  returned  to  Australia  a'ter  a  short  visit  to 
Canada  and  the  United  States. — Commonwealth  Engineer. 

General. — Mk.  Archer  Smith,  w^io  for  the  past  live 
years  has  been  district  manager  of  the  Post  Office  telephones  in  the 
Belfast  district,  has  been  appointed  to  the  district  managership  of 
telephones  in  the  Xewcastle-on-Tyne  district. 

Roll  of  Honour. — Sapper  Cteo.  Morl!;y,  E.E.,  killed  in 

Italy  by  a  bomb,  was  prior  to  the  war  in  the  eleccrical  department 
of  the  pist  office  at  '~!arnforth. 

Privvpe  C.  P  C  >psov  L  icestershire  Resriment  engaged  in  the 
electric  livrht  d-partm-ntof  the  MMland  Railway  Co.  at  Leicester,  is 
r'n>r'pl  k'''od  (ft'T  h«''ior  lifted  a<  woum  led  and  missing. 

PRtvvTE  J  >  iKLMKROtXE  .A.<hton  Territorials,  who  ha*  been 
aiWarded  the  Militarv  .Me>ial.  was  employed  at  the  Ashton-uuder- 
Lyne  Corporation  electricity  works. 

Th.3  death  from  wonn^s,  while  a  prisoner  of  war,  is  announced 
of  Lance-Corpiiral  H.  J.  King,  Worcestershire  Regiment,  for- 
merly employed  at  the  electrical  accessories  works  of  Messr.s. 
■Vickers.  Birmingham. 


CFTV    NOTHS. 


At  the  annual  meeting,  on  March  21st. 
Mr.  J.  H.  .Armstrong,  the  chairman,  said 
that  the  cao'tal  expenditure  for  the  year 
had  Heen  f  •'?0'2  647.  mainly  incurred  at 
C-T-ville  "nH  Punston  power  stations.  It 
was  hnrved  that  hv  the  end  of  the  current 
year  the  whole  of  the  extensions  at  Carville  would  he  carried 
out,  aria,  ■when  that  was  done,  that  station  ■would  be  com- 
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pl-tr.  as  they  had  no  further  room  for  extensions  there,  and 
,u.j  .station  wuulu  theu  have  a  capacity  of  i:iU,UjU  H.!*.  Ihe 
aitojaliun  they  had  made  m  connection  with  the  iCbeive  and 
di'pi  eolation  accounts  had  necessitated  a  change,  in  setting 
out  theu'  prolrts,  so  that  it  had  been  imjxjssible  to  give  as 
cle;u'  a  comparison  of  the  figures  with  the  year  1916  as  might 
have  been  desired.  On  the  same  basis  as  the  1916  figures, 
the  profit  for  the  past  year — before  setting  aside  anythmg  for 
depieciation  or  reseiTe — was  £281,91.5,  as  compared  with 
i'-J-J4,'266,  an  increase  of  ±'57,649.  The  amount  available  for 
divulend  was  il36,607,  as  against  JeiO.S,889  in  1916,  of  which 
£lyi.'&Ao  waagiequii-ed  for  the  preference  dividend,  an  increase 
of  £lb,708  oWr  1916,  owing  to  the  increase  of  that  class  of  shart.- 
which  was  necessary  to  cjury/ out  the  exchange  with  the  Cleve- 
land shareholders  on  the  Newcastle  Co.  acquiring  their  interest 
in  the  Cleveland  Co.  The  chairman  then  explained  the  change 
that  had  been  made  in  regard  to  the  reserve  accoimts.  They 
had  now  acquii-ed  practically  the  whole  of  the  shares  in  the 
Cleveland  Co.— at  present  they  held,  he  thought,  99  per  cent. 
.\t  their  last  meeting  the  behef  was  expressed  that  before 
many  years  the  Tees  district  would  hold  a  leading  position  in 
industrial  enterprise  on  the  North-East  Coast,  and  it  was 
also  mentioned  that  the  Cleveland  Co.  had  received  many 
apphcatious  for  the  supply  of  current,  both  from  its  existing 
cu.stomers  and  in  connection  with  new  manufacturing  under- 
takings, which  the  Cleveland  diiectors  had  not  seen  their 
way  to  meet,  owing  to  the  difSculty  of  financing.  The  ex- 
pectations of  the  Newcastle  board  in  connection  with  such 
developments  had  been  realised  somewhat  more  quickly  than 
they  anticipated,  and  he  was  pleased  to  state  that  the'  terms 
had  been  arranged  for  the  supply  of  large  quantities  of  elec- 
trical energy  by  their  newly-associated  company  to  new  cus- 
tomers, who  were  now  erecting  works  in  the  Tees  area.  In 
order  to  meet  these  orders  for  current  it  was  necessary  that 
further  geneiatiug  plant  should  be  provided,  and  for  this  pur- 
po.Be  a  suitable  site  had  been  secured  upon  which  a  new 
generating  station  was  in  course  of  erection.  The  site  was 
situate  on  the  north  side  of  the  river  Tees,  with  ample  river 
frontage,  good  access  to  the  North-Eastern  Railway,  and  by 
road  immediately  behind  it,  and,  furthermore,  it  was  situate 
at  a  point  where  their  interconnecter  cables  pas.sed  through 
from  Durham  into  Yorkshire.  The  Tees  Power  Station  Co., 
Ltd.,  had  been  formed  under  the  auspices  of  the  Newcastle 
Co.,  and  inasmuch  as  the  site  selected,  for  the  erection  of 
this  new  generating  station  was  a  considerable  distance  out- 
side the  Newcastle  Co.'s  area  of  supply,  and  partly  for  finan- 
cial reasons,  it  was  considered  advisable  that  this  new  station 
.should  be  erected  and  owned  by  a  separate  company.  Of  the 
^TOO.flOO,  ±'200,000  of  shares  had  been  allotted  to  "this  com- 
pany, and  ±.50,000  hiad  been  paid  up  thereon,  whOe  ±'600,000  had  ' 
been  raised  by  the  issue  of  6  per  cent,  first  mortgage  deben-  ' 
tures.  The  plant  in  this  station  would,  in  the  first  instance, 
consi.st  of  two  tm-bo-alternators,  having  a  total  capacity  of 
53.1)00  H.p.  An-angements  had  been  made  under  wliich  thf 
Newcastle  Co.  would  lease  and  oi>erate  the  station,  and  all 
energy  produced  therefrom  would  be  sold  and  distributed  by 
or  through  the  Cleveland  Co.  The  chairman  said  they  would 
probably  have  seen  the  references  in  the  Press  in  connection 
with  the  report  of  a  Sub-Committee  on  Electric  Power  Sup- 
ply, and  the  references  made  to  the  Newcastle  companies.  He 
spoke  upon  the  development  of  that  company  from  the  time 
when  it  was  supplying  light  to  a  portion  of  the  city,  and 
how  it  was  developed  into  a  power  company.  At  that  time  i 
they  consulted  Messrs.  Merz  and  McLellan,  whose  scheme 
for  supplying  power  through  a  large  area  was  adopted  by  the 
directors.  It  was  a  complete  scheme  of  development,  which 
was  practically  the  same  as  that  in  being  to-day.  This  was 
not  only  the  first  comprehensive  power  scheme  in  the  covm- 
try.  but  the  first  of  its  kind  in  the  world.  The  area  now  con- 
trolled by  this  company  was  some  1.400  miles.  Throughout 
that  area  they  were  dealing  with  either  the  whole  of  the 
power  supply,  or  had  intimate  working  relationships  with  the 
local  authoiities,  with  the  exception  of  Sunderland,  South 
Shields,  and  Darlington.  He  should  like  to  make  it  quite 
clear  that  they  were  ready  to  discuss  inter-working  arrange- 
ments whenever  those  authorities  desired  to  do  so,  but  no 
attempt  would  be  made  to  extend  their  powers  of  general 
supply  over  their  areas,  or  compel  them  to  make  working 
arrangements  with  that  company.  Pieferring  to  the  Coal  Con- 
^servation  Committee's  report,  he  said  there  was  one  matter 
to  wliich  he  wished  to  refer.  As  a  reply  to  the  somewhat 
lulogi.stic  remarks  that  were  made  by  the  Government  Com- 
mittee, and  the  general  suggestion  that  that  company'.s 
undertaking  might  be  taken  as  an  example  of  what  was  re- 
quired to  secure  a  cheap  supply  of  current  on  a  larce  scale, 
one  of  their  shareholders  had  recently  issued  a  pamphlet,  one 
«'f  the  ohiects  of  which  appeared  to  be  to  question  the  accu- 
racy of  the  finding  of  the  Government  Committee  as  to  the 
cheapness  of  the  company's  supply  to  their  consumers.  He 
thnucht  they  could  be  satisfied  from  the  fact  that  that  Com- 
mittee was  composed  of  electrical  and  other  experts,  that 
thev  not  only  knew  exactly  what  information  they  required, 
but  also  that  they  admitted  nothing  as  accurate  until  it  had 
been  proved  to  the  hilt,  and  it  was.  he  considered,  a  sufficient 
answer  to  that  noint  to  state  that  the  average  prices  at  which 
thev  suptihed  electricity  to  their  customers  (not  by  one  asso- 
cinted  cnmpiny  to  the  othen  were  lower  than  the  average 
nrice.s  offered  by  any  other  undevtakins.  There  wa.<;  one  point 
in  which  he  was  in  entire  agreement  with  this  shareholder, 
viz.,  that  it  •would  be  a  great  simplification  if  this  company 
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and  all  its  associated  companies  could  be  amalgamated  into 
lone,  owning  and  operatmg  everything  through  the  entne  area 
which  they  now  controlled,  but  the  present  position  was  not 
of  their  seeking,  and  the  only  way  in  which  that  company 
could  extend  its  area  was  as  a  holding  company,  by  acquiring 
the  interests  of  local  and  adjoining  companies.  Referring  to 
the  proposed  increase  of  capital,  the  chainuan  said  that  the 
directors  ha-d  come  to  no  dex^ision  as  to  when,  and  to  what 
extent,  it  might  be  advisable  to  make  an  Lssue  of  further 
capital,  but  in  view  of  the  largely  increased  demands  which 
were  being  made  upon  them,  &c.,  they  thought  it  well  to  take 
the  step  in  good  time. 
Dr.  Merz  seconded  the  adoption  of  the  reisort. 

Mr.  A..  Gemmell  criticised  certain  items  in  the  report,  and 
■said  the  chairman  had  not  convinced  him  that  the  business 
was  on  a  sound  basis.  He  acknowledged  having  issued  the 
pamphlet  referred  to,  and  said  its  reception  in  influential 
circles  justiiied   its  pubhcation. 

The  report  was  adopted. 

An  extraordinary  meeting  followed,  at  which  an  increase 
of  capital  was  sanctioned  to  the  extent  of  £790,000,  205,000 
preference  .shares  of  £1  each,  and  585,000  ordinary  shares  of 
£1.  making  the  present  auihorisfed  capital  of  the  company 
£3,000,000. 


British  Aluminium  Co.,  Ltd. — The  financial  result  for 
1917  was  recorded  in  om-  last  issue.  The  reix)rt  states  that 
the  hydraulic  works  at  Kuilochleven,  for  the  provision  of 
additional  water  supply  to  the  Blackwater  reservoir,  were 
suiKciently  completed  to  enable  the  water  from  Loch  Eilde 
Mhor  to  be  utilised  as  from  the  begirming  of  this  year.  The 
alumina  works  at  Burntisland  are  now  practically  complete, 
and  the  manufacture  of  hydrate  of  alumina  has  been  proceed- 
ing for  some  months.  Tlie  output  of  aluminium  has  been  tised 
entirely  for  munition  purposes,  and  the  price  of  the  metal 
has  been  fixed  by  the  Government.  The  company  is  making 
application  to  Parliament  during  the  present  session  for  the 
necessary  powers  to  develop  a  further  large,  water  power  in 
Scotland,  situate  in  the  County  of  Inverness,  in  proximity  to 
the  Kinlochleven  factory. 

Clyde    Valtey    Electrical    Power    Co.— Profit    for    1917, 

£89,304,  plus  £25,797  brought  forward.  After  paying  net 
interest  and  preference  dividend,  putting  £50,000  to  contin- 
gency fund  for  depreciation,  £7,587  to  special  resei've,  and 
paying  25  per  cent,  for  the  year,  free  of  tax,  on  the  ordinai-y 
shares,  £'21,146  is  to  be  carried  forward.  The  amount  of  ex- 
cess profits'  duty  as  adjusted  to  June,  1917,  also  provision  for 
the  estimated  assessment  for  the  December  half-year,  are 
included  in  the  item  "  Eates  and  Taxes "  in  the  revenue 
account.  The  extensions  to  Clyde's  Mill  power  station  have 
been  completed,  and  the  plant  is  in  operation.  .\  15,000-KW. 
turbo-alternator  is  being  added  at  Yoker  power  station.  Mr. 
P.  .A.  Lang  has  retired  from  the  board,  and  Mr.  J.  W.  Cloud 
has  taken  his  place. 

Yorkshire  (West  Riding)   Electric  Tramways  Co.,  Ltd 

The  report  for  1917  .shows  a  net  income,  after  providing  for 
debenture  interest  and  making  provision  for  defeiTed  repairs, 
of  £32,521;  £15,952  w\as  brought  forward,  making  £48.474. 
Dividend  6  per  cent.,  less  tax,  on  preference  shares;  £5,000 
to  purchase  of  funded  preferential  dividend  certificates; 
£12,456  is  put  to  renewals,  depreciation,  and  reserve  fund; 
and  £20,609  is  carried  fonvard. 

Mackay  Companies. — Tlie  report  .states  that  income  from 
investments  in  other  companies  was  .$4.519,3(>4,  and  dividends 
paid  on  the  Mackay  Companies  shares  $4,425,198.  Operating 
and  other  expenses,  including  Federal  income-tax,  amounted 
to  $89,058,  the  balance  carried  forward  being  $5,108. — Finan- 
cial Times. 

Sunderland  District  Electric  Tramways,  Ltd. — Interest 
at  the  rate  of  3  per  cent,  per  annum,  less  tax,  is  to  be  paid 
op  the  first  income  bonds,  and  £898  carried  forward.  There 
was  an  increase  of  £5,136  in  traffic  receipts  during  the  year, 
but  working  expenses  were  considerably  higher.  The  net  re- 
sult is  an  increase  of  £666  in  profit. 

Salisbury  Electric  Light  &  Supply  Co.,  Ltd.— The  profit 
for  1917.  including  £2,116  brought  forw^ard.  was  £7,831. 
Debenture  interest  ab.sorbs  £799,  a.  dividend  of  6  |xt  cent,  is 
paiil  for  the  year,  £2,000  is  put  to  depreciation  and  rcsorvc, 
and  £2,906  is  carried  forwai-d. 

Newmarket  Electric  Light  Co.,  Ltd.— Durinrt  1917  the 
lamps  connected  (33-watt)  were  1.012,  making  the  total  32  937 
Profit,  including  £483  brought  forward.  £2,503.  Debenture 
interest  £710,  dividend  2J  per  cent.,  £750  to  reserve  for  plant 
renewal,  carrying  forward  £379. 

Hastings  &  District  Electric  Tramways  Co.,  Ltd.— After 

pay-mg  6  per  cent,  on  the  preference  shares,  £2.500  is  carried 
to  depreciation,  £4.810  is  put  to  reduction  of  suspense  account 
and  £861  is  to  he  earned  forward, 

■VV.  T.  Henley's  Telegraph  'Works  Co..   Ltd Subject  to 

audit,  the  directors  recommend  a  final  dividend  on  the  ordi- 
nary shares  of  10  per  cent.,  less  income-tax,  making  15  per 
cent,  for  the  year,  and  also  a  bonus  of  lOs.  per  shaxe,  less 
income-tflx. 


Waste  Heat  and  Gas  Electrical  Generating  Stations,  Ltd. 

— During  the  year  ended  at  January,  1918,  the  piolits,  after 
deducting  administration  exi)cu.ses,  were  £40,731,  against 
£40,U8U  in  the  previous  year.  £12,00U  of  this  has  been  put 
to  reserve.  Including  £19,411  brought  forward  the  avail- 
able profit  is  £48,142,  as  against  £45,511.  After  transferring 
£5,000  to  experimental  expense  account,  and  paying  8  per 
cent,  dividend,  £17,.542  is  to  be  carried  forward.  After  con- 
siderable delay  the  whole  of  the  new  generating  plant  for  the 
Weardale  power  station  is  on  site,  and  undergoing  prelimi- 
naiy  trials.  The  plant  will  be  more  expensive  than  was  anti- 
cipated, and  the  starting  up  involves  expenditure  of  an  ex- 
perimental nature.  .An'angements  have  been  made  for  carry- 
ing out  certain  experimental  work  jointly  with  the  Newcastle- 
upon-Tyne  Electric  Supply  Co.,  Ltd.,  which  it  is  hoped  will 
further  the  company's  interests.  Progress  has  not  yet  been 
possible  in  connection  with  the  proposed  station  at  Horden, 
but  the  sanction  to  proceed  has  been  received  from  the  Mini.s- 
ti-y  of  Munitions,  and  contracts  are  being  prepared.  Con- 
structional work  will  proceed  as  rapidly  as  conditions  allow. 
The  company's  plant  at  Tees  Bridge,  the  smallest  of  the  com- 
pany's power  stations,  had  to  be  closed  down  last  July  owing 
to  an  alternator  breakdown.  It  is  now  undergoing  repair. 
Revenue  from  units  generated  by  the  company  is  4  per  cent. 
less  than  for  the  previous  year. 

Brompton  &  Kensington  Electricity  Supply  Co.,  Ltd. — 
The  credit  balance  for  1917,  including  the  amount  brought 
forward  and  interest  received,  was  £35,700.  After  paying 
the  preference  interest,  10  per  cent,  on  the  ordinary  shares, 
putting  £10.000  to  reserve,  writing  £337  off  investments,  and 
putting  £1.000  to  directors'  additional  remuneration,-  £5,217 
is  to  be  carried  forward.  The  equivalent  of  35-watt  lamps  con- 
nected increased  bv  38,095  to  383,839.  Customers  increased 
by  182  to  6,860.  The  gross  receipts  were  £61,898,  against 
'£55.878  for  1916.  The  expenditure  fell  from  £31.940  to 
£31,580.  The  net  receipts  advanced  from  £23.938  to  £30,319. 
Average  price  per  unit  fell  from  4.1d.  to  4.05d.  The  dividend 
increased  from  9  per  cent  to  10  per  cent.  Meeting  :  March 
28th. 

Tucuman  Tramways,  Light  &  Power  Co. — According  to 
a  financial  contemporary,  the  accounts,  after  payment  of  de- 
benture interest,  show  a  loss  of  £14,093,  making  a  total  debit 
balance  of  £49,304  to  be  carried  forward. 

Mirrlees  Watson  Co.,  Ltd. — Dividend,  12i  per  cent. 


STOCKS     AND    SHARES. 


Monday  Morning. 
The  great  battle  absorbs  all  other  considerations.  Stocks  and 
shares  are  relegated  to  a  background.  There  seems  to  be 
something  anomalous,  to  put  it  mildly,  in  Stock  Exchange 
affairs  what  time  life  and  death  struggle  with  such  furious- 
ness  on  the  Western  Front.  Business  in  securities  is  there- 
fore very  quiet,  and  the  quickening  of  demand  for  War  Bonds 
is  expected  as  a  matter  of  course.  This  would  tend  to  make 
gDt-edged  stocks  dull,  and,  in  this  connection,  it  may  be  men- 
tioned that  quotations  for  Home  Railway  prior-charge  securi- 
ties are  going  down  steadily.  Market  opinion  ascrilaes  this  to 
the  "Tank"  campaign  and  its  after-effects. 

Metropolitan  Railway  35  per  cent,  preference  have  re- 
cently weakened  to  54i,  and  the  5  per  cent,  preference  to  74i. 
London  Electric  4  per  cent,  preference  can  be  bought  at  a 
little  under  60,  giving  a  yield  of  £6  13s.  6d.  per  cent,  on  the 
money.  The  company's  4  per  cent,  debenture  stock  last 
changed  hands  at  66i.  District  4  per  cent,  prioj-  lien  deben- 
ture stands  at  70.  Underground  Incomes — to  drop  into  an- 
other class  of  security — are  heavy  at  79. 

The  Brompton  &  Kensington  "Electricity  Supply  Co.  is  an- 
other which  did  well  last  year.  .A  final  dividend  at  the  late  of 
12  per  cent,  makes  10  ger  cent,  for  the  twelvemonth,  as 
against  9  per  cent,  in  the  previous  period.  The  reserve  fund 
is  raised  to  £55,000,  and  the  directors  take  an  additional 
remuneration  of  a  thousand  pounds.  Brompton  ordinary 
have  risen  to  6|,  and  still  >neld  a  handsome  return  upon 
money  inveited  in  them.  Westminsters  continue  to  be  a  weak 
marfa't  at|6L  and  there  apjx-ar  a  good  many  shares  still  on 
offer.  W;hen  once  these  are  taken,  Westminsters  can  be 
almost  counted  ui>on  to  recover.  Kensingtons  are  better  at 
51.  No  change  of  consequence  has  taken  place  in  the  City 
group. 

The  flatness  of  gas  stocks,  alluded  to  recently,  has  been 
stayed  by  the  semi-official  promises  of  concessions  to  th'^ 
companies,  these  concessions  being  expected  to  take  the  form 
of  some  modification  of  the  sliding  scale  applicable  to  the 
dividends  permitted  to  be  paid  as  governed  bv  the  price  of 
gas. 

The  granting  of  an  additional  hour  to  theatres,  whereby 
they  can  remain  open  until  10.30  p.m.,  is  regarded  in  Stock 
Exchange  quarters  as  on  a  par  with  manv  other  actions  of 
the  Government. 

Telegraph  investments  are  noticenbly  cond  hecnuse  nf  thf 
imminence  of  the  Budget,  and  the  prnhnhil^t-'pi!  of  fu-the 
taxation.  This  cives  n  renewed  fillip  of  popuh'-'tv  to  com 
pnmes  paying  dividend.*  free  of  tax  on  their  ordinarv  cnpitnl 
although  it  has  to  be  remembered  that  there  is  no  miarantee 
of  the  oontinuaace  of  tb«  practice.     Still,  ttie  leading  cable 
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coiupanics  occupy  positions  of  sucli  comujaiuling  strength  that 
they,  at  any  rate,  are  uoi  likely  to  make  any  departure  from 
previous  principles;  hence  the  rises  in  Eastern  Extensions, 
Westerns  and  Eastern  Telegraphs.  Globes  keep  very  steady 
at  14 J.  Marconis  suffered  from  a  little  profit-snapping  after 
their  sliarp  rise  on  the  result  of  the  company's  law-suit,  and 
the  price  eased  off  to  3  7/16  sellers.  American  Marconis,  on 
the  other  hand,  present  a  better  front  at  25s.  Oriental  Tele- 
phone and  United  River  Plates  are  both  firmer,  while  PanaiiKi 
ordinary  remain   somewhat  heavy. 

W.  T.  Henley's  Telegraph  ordinary  shai-«s  are  to  receivf 
10  per  cent,  dividend,  making  15  per  cent,  for  the  year,  plus 
;i  bonus  of  10s.  per  share,  bringing  up  th<j  total  to  25  per 
rent.,  the  same  as  for  1916.  The  share  distribution  is,  of 
course,  the  plum,  and  Henley's  hold  their  rise  at  19J.  Genenil 
Electrics  have  advanced  to  the  level  £'20,  twice  their  nominal 
par  value,  and  it  is  considered  that  although  the  company 
appears  to  be  paying  a  high  price  for  Eraser  &  Chalmers's 
Grith  works,  the  bargain  is  likely  to  turn  out  favourably  for 
the  General  Electric.  A  further  spurt  in  Gallcnder's  to  18i. 
another  jump  in  India-Rubber  shares  to  161,  a  partial  re- 
covery of  the  dividend  and  bontis  just  deducted  from  the 
price  of  Telegraph  Constructions,  are  illustrative,  of  the 
strength  in  this  department. 

Electrical  manufacturing  shares  continue  quiet.  Engineer- 
ing issues  are  undecided.  Babcocks  are  a  trifle  easier.  Chemi- 
cals keep  good,  supported  by  nrmours  of  a  combination  of 
interests.  Castners  rose  to  3|.  The  rubber  share  recovery 
has  made  further  upward  progress.  Siieculation  in  tin  mining 
descriptions  ebbed  away  as  the  price  of  the  metal  reacted 
after  its  big  rise.  

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 


Dividend 

Price 

March  22. 
1918. 

Rise  or  fall 
this  week. 

1916. 

1917. 

Brompton  Ordinary 

9 

10 

6? 

+  i 

Oharing  OroBS  Ordinary 

6 

.S 

8S 

-  i 

do.      do,        do.     4i  Fret.. 

■IJ 

•li 

»i 

Ohelsea       

S 

8 

3 



City  of  London     . . 

8 

8 

m 

— 

do.       do.    6  per  cent 

Pre'fl 

6 

i;    ' 

lOi 

— 

Oonnty  of  London 

7 

,7 

lU 

_ 

do.         6  per  oent. 

Pref,' 

6 

6 

104 

— 

Kensington  Ordinary     . . 

6 

7 

6> 

+  4 

London  Electric  . . 

Nil 

Nil 

u 

do,        do,  6  per  oent 

Pre'fi 

4 

6 

3i 

— 

Metropolitan 

8 

4 

3gxd 

— 

do.            4^  per  cent 

PreV. 

4* 

4.', 

Bl 

— 

Bt.  James'  and  Pall  Mall 

8 

9 

'i 

— 

Sonth  London 

6 

6 

SiSxd 

— 

Soath  Metropolitan  Pref. 

7 

7     . 

21/- 

— 

Westminster  Ordinary 

7 

9 

fS 

-     I 

TBLISBi 

PB.      > 

«n  T^Kt 

■PHUSHa 

Divi 

dend 

linir 

1916. 

Anglo-Am,  Tel.  Pret.     . . 

n 

0 

M^ 

mm. 

do,            DeJ. 

88/6 

li 

:2i 

— 

Chile  Telephone  . . 

8 

8 

91 

— 

OnbaSub.  Ord 

C 

7 



Eastern  Extension 

8 

8 

16i 

+  i 

Eastern  Tel.  Ord. 

8 

8 

163» 

+2 

Globe  Tel.  and  T.  Ord.  .. 

t 

7 

14Jxd 

do.              Pref. 

6 

6 

10 

— 

areat  Northern  Tel.      .. 

U 

94 

86 

-_ 

Indo-European     . . 

18 

18 

61  i 

— 

Marconi       . .        . .         . . 

10 
10 

16 
10 

?I= 

Oriental  Telephone  Ord. 

+  h 

Dnited  R.  Plate  Tel. 

6 

8 

t| 

West  India  and  Pan 

6d. 

6d. 

ll 



Western  Telegraph 

7 

HOHI 

8 
Rails 

m 

+  ft 

Central  London.  Ord.  Assented 

4 

4 

m 

1 

Metropolitan 

1 

1 

10| 

1 

do.         District       . . 

Nil 

Nil 

l*i 

— 

Underground  Electric  Ordinary 

Nil 

Nil 

1§ 



do               do.     "  A 

" 

Nil 

Nil 

fi/. 

— 

do               do      Income 

n 

4 

19 

-i 

Fob 

no> 

Trams 

«0 

Dividend 

iei6. 

1916. 

Adelaide  Sup   6  per  oent. 

Pret. 

6 

6 

-        4J 



AngloArg.  Trams,  First  Pref. 

a 

H 

21 

— 

do.               2nd  Pret.  . . 

H 

4 

._ 

do.                6  Deb 

6 

5 

664     - 



Brazil  Tractions  . . 

4 

4 

444 

_ 

Bombay  Electric  Pref.  . . 

6 

6 

9° 



British  Colnmbia  Eleo.  Rly.  Ptce 

6 

6 

52i 

—    1 

do.            do. 

Preferred  Nil 

Nil 

32' 

-1 

do.            do. 

Deferred  Nil 

Nil 

274 

', 

do.            do. 

Deb. 

4i 

4i 

rAi 



Mexico  Trams  6  per  oent 

Bonds 

Nil 

Nil 

37 



do.           6  per  cent 

Bonds 

Nil 

Nil 

824 



Mexican  Light  Common 

Nil 

Nil 

174 



do.            Pref,     .. 

NU 

Nil 

29 

_- 

do.            1st  Bonds 

Nil 

Nil 

86  >. 

-1-J 

MAHOFAOTiraiHa  CoMPAinBB 

Baboook  4  Wilcox 

16 

16 

Ip 

-r\ 

British  AJumininm  Ord. 

7 

10 

British  Insulated  Ord.  . . 

17i 

20 



British  Westinghouse  Pret.    . . 

1i 

li 

a^S 

— 

Callenders 

ao 

90 

181 

+  ? 

do.       6  Pref. 

6 

E 

Oastner-Kellner  . . 

93 

90 

'i 

+  i .? 

Edison  Swan   fully  paid 

il 

do         do    1  percent 

Deb 

1 

< 

764 

_ 

dllectric  Construction 

n 

li 

IJ 

__ 

Jen.  Elec   Pref. 

6 

6 

lu| 

_ 

do.        Ord. 

10 

10 

20 

+  i 

aenlef 

it 

U 

194 

do.      <4  Pret 

4t 

4i 

4 

» 

India-Ilnbber 

10 

10 

16| 

+  i 

Telaiirtph  Con 

SO 

ao 

42.xa 

+  1 

6  18 
6  10 
*7  11 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making:  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstance*. 


Monday,  March  25tb. 


CHEMICALS.  <fcO. 


1  Acid,  Oxalic per  1 

Ammoniac  Sal        per  t 

Ammonia,  Muriate  (large  crystal)  ,, 

I  Bisulphide  of  Carbon      ..        ..  „ 

[  Borax  . .      ' „ 

I  Copper  Sulphate ,, 

I  Potash,  Chlorate perl 

I       ,,       Perchlorate         . .        . .  ,, 

I  Shellac           per  c 

I  Sulphate  of  Magnesia      . .         . .  per  t 

r  Sulphur,  Sublimed  Flowers      . .  ,, 

t        ,,          Lump       ,, 

I  Soda,  Chlorate       per  1 

t      ,,      Crystals         pert 

[  Sodium  Bichromate,  casks        .,  perl 


METALS.   &c. 

:  Brass  (rolled  metal  2°  to  12"  basis)  per  lb. 

:      „      Tubes  (soUd  drawn)          .,  ,, 

:      ,,      Wire,  basis i, 

:  Copper  Tubes  (solid  drawn)       .,  ,, 

r      ,,       Bars  (best  selected)       ..  per  ton 

r      „       Sheet          „ 

r      „       Rod , 

/      ,,       (Eleotrolytio)  Bars        . .  ,, 

{      ,,                „             Sheets     ..  ,, 

/      „                „             Wire  Rods  „ 

1      „                „             H,C,  Wire  per  lb. 

'  Ebonite  Rod ,, 

r        „        Sheet  

1  German  Silver  Wire        ,.        ..  ,, 

i  Gutta-percha,  fine ,, 

I  India-rubber,  Para  fine   . .        . .  ,, 

Iron  Pig  (Cleveland  wan  ants)    .,  per  ton 

'     „     Wire,  galv.  No,  8,  P.O.  qual.  „ 

X  Lead,  English  Pig „ 

f  Mercury                    per  bot. 

t  Mica  (in  original  oases)  small  . .  per  lb. 

t     ,,                ,,            ,1      medium  ,, 

I      <i                II            II      large  ..  „ 

i  Silicium  Bronze  Wire     . .        . .  per  lb. 

.  Steel,  Magnet,  in  bars      . .        . .  per  ton 

r  Tin,  Block  (English) , 

I    „     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/6 
£76 
£72 
£98 
£38 
£67  10/- 
2/6 

a/- 

£33  10/- 
£16 
£36 
£26 
1/- 

nj/- 


1/7  to  1/7.'. 
£117 
£147 
£147 
£125 
£152 
£133 
1/34 

8/- 

2/6 

2/3 
6A0 
2/10 
Nom, 
£42 

Nom. 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14/-  i  up, 

1/84 


2id. inc. 


a  G.  Boor  4  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  A  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


(Quotations  supplied  by — 

g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


■  J'iviilinils  paid  free  of  inooroe-tux, 


Electroplating   Steel    Springs.  —  One    of    the    serious^ 

problems  that  confronts  the  makers  and  users  of  non-corrodible ' 
steel  springs  is  the  brittleness  produced  therein  during  electroplating, 
caused  Ijy  the  nascent  or  atomic  hydi-ogen  which  is  liberated  at 
the  cathode.  The  flexibility  and  elasticity  of  iron  wire  and  steel 
springs  are  greatly  decreased  by  pickling,  and  the  effect  is  the  ; 
more  marked  the  thinner  the  material.  Tin  dipping  before  copper- 
plating  is  found  to  prevent  embrittleraent  entirely.  Steel  springs 
may  be  dipped  in  molten  tin  at  a  temperature  of  26u"  to  30U°  C. 
without  appreciably  changing  their  mechanical  properties. — 
Jiiurnal  of  the  Franklin  Institute. 

Coal  in  Algeria. — The  recent  disco verv  of  beds  of  anthracite  - 
of  considerable  extent  near  Bona,  in  Algeria,  has  attracted  the  atten- 
tion of  the  French  Government,  which  has  now  taken  over  the 
working  of  the  coal  beds.  The  anthracite  is  stated  to  be  equal  to 
the  best  Cardiff  cOiil,  and  can  be  sold  at  a  price  not  higher  than 
150  lire  a  ton.  Expoi-ted  to  Italy,  its  price  would  be  about  210  lire 
per  ton.  and  a  fir.st  consignment  of  30,000  tons  will  be  ready  to  be 
shipped  in  two  or  three  months.  Many  Italian  thermal  electric 
undertakings  have  been  compelled  to  suspend  working  in  conse- 
quence of  inability  to  obtain  imported  coal,  and  the  present 
opportunity  is  hailed  with  much  satisfaction. 

L.C.C.  Tramway  Requirements.-  Owing  to  the  difficulty 

experienced  hy  manj*  tramway  undertakings  in  obtaining  delivery 
of  material  from  contractors,  many  of  whom  arc  bound  to  give 
preference  to  national  work,  tramway  authorities  frequently  find 
it  necessary  to  place  emergency  orders  with  firms  with  whom 
contracts  have  not  been  placed.  The  Board  of  Trade  Tramways 
Committee  has,  therefore,  proposed  to  the  L.C.C.  that  it  is  necessary 
during  present  conditions  that  the  practice  of  inviting  tenders  ' 
should  be  temporarily  discontinued  to  enable  orders  for  materials  ' 
to  be  placed  where  delivery  can  best  be  made.  After  considering 
the  ma'ter,  the  L.C.C.  Highways  Committee  proposes  as  an  experi- 
ment until  October  31st,  1918,  that  the  practice  of  inviting  tenders 
for  six  or  twelve  months'  supply  of  tramway  stores  and  equipment 
shall  be  discontinued,  and  that  offers  shall  be  obtained  from  time 
to  time  for  the  supply  of  goods,  kc.  required  for  the  tramway 
department,  subject  to  a  limit  of  ^2.')0  in  any  one  case. 
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NATIONAL     ELECTRICITY     SUPPLY. 


By  a  power  station  ENGINEER. 


If  the- most  economical  results  are  to  be  obtained  in  the 
future,  generation  must  be  on  a  larger  scale  than  it  has  been 
in  the  past,  which  necessarily  implies  the  use  of  larger  units 
«f  plant  situated  in  positions  specially  selected,  so  as  to 
reduce  to  a  minimum  the  transport  of  fuel,  and  in  order  to 
obtain  a  sufficient  supply  of  natural  water  for  condensing 
purposes.  To  better  understand  these  two  important 
points,  it  may  be  worth  while  to  consider  what  quantities 
are  likely  to  be  required. 

Assuming  a  power  station  supplying  a  maximum  load  of 
100,000  KW.,  which  will  certainly  be  required  and  possibly 
exceeded  in  some  industrial  districts,  and  a  load  factor  of 
57  i>er  cent.,  the  output  will  amount  to  approximately 
500,000,000  imits  per  annum.  Exception  may  be  taken  to 
60  high  a  load  factor,  but  there  is  no  doubt  whatever  that 
by  pooling  the  output  of  a  number  of  smaller  power 
stations,  thus  improving  the  diversity  factor,  such  a  figure 
is  well  within  the  range  of  practical  politics.  Several 
undertakings  already  show  load  factors  exceeding  30  per 
cent.,  and  in  a  certain  important  district  in  the  country  a 
figure  well  over  GO  per  cent,  is  obtained. 

With  individual  plant  units  of  15,000/20,000  KW.,  and 
fuel  of  11,000  to  12,000  li.TH.u.,  the  consumption  should 
not  exceed,  and,  in  fact,  should  he  rather  less  than  2  lb. 
per  E.H.T.  unit  delivered  to  feeders.  On  the  output  men- 
tioned, the  coal  consumption  will  amount  to  4ri0.000  tons 
iper  annum — say,  8,000  tons  per  week,  or  at  a  maximum 
,n"ate  of  1,550  tons  per  day,  Monday  to  Friday  inclusive,  and 
considerably  less  on  Saturdays  and  Sundays.  This  is  equal 
to  150  to  200  wagons  per  day,  or  15  to  20  wagons  per 
hour  on  a  10-hour  day.  There  should  be  no  great  difficu-ky 
iu  handling  this  amount,  provided  the  sidings  and  bunkers 
are  properly  designed  forthe  purpose.  A  far  bigger  problem 
is  involved  iu  the  disposal  of  the  ashes,  which  may  be  from 
1,200  to  1,500  tons  per  week,  and  in  selecting  the  site 
s])ecial  consideration  must  be  given  to  this  point.  It  is 
extraordinary  how  quickly  the  large  open  spaces,  \alleys,  or 
tips  become  tilled  up  when  used  as  a  deposit  for  refuse  from 
stations  even  of  moderate  size,  and  it  is  clear  that  the 
regular  dumping  of  some  1,500  tons  a  week  will  effect  a 
considerable  change  in  the  contour  of  the  land  in  the 
immediate  surroundings  of  a  large  power  station. 

The  quantity  of  condenser  water  required  will  be  six 
to  seven  million  gallons  per  hour.  This  represents  a 
stream  having  a  minimum  summer  flow  of  water  equal 
to  60  ft.  wide  and  4  ft.  deep,  moving  at  the 
rate  of  one  mile  per  hour.  The  districts  in  this 
kingdom  where  a  river  exists  capable  of  affording  water 
to  this  extent  can  be  counted  on  the  fingers  of  two  hands. 
The  only  alternatives  are  tidal  waters  or  cooling  towers, 
unless  considerable  structural  costs  are  incurred  in  f)ro- 
viding  large  reservoir  accommodation  in  connection  with 
rivers  or  streams  having  a  less  flow  in  summer  and  a  greater 
flow  in  winter.  The  first  alternative  will  in  some  cases 
prove  a  solution  to  the  problem,  particularly  in  localities 
where  it  is  cheaper  and  more  convenient  to  transport  fuel 
by  boat  instead  of  by  rail  ;  but  in  a  number  of  industrial 
districts  situated  within  a  reasou'eble  distance  of  coal  fields, 
cooling  towers  will  have  to  be  adopted  wholly  or  in  jjart  by 
reason  of  the  fact  that  they  will  be  less  costly  in  construc- 
tion and  more  economical  in  operation  than  the  provision 
and  use  of  transmission  lines  between  such  districts  and 
positions  where  natural  water  is  available. 

It  is  unfortunate,  but  nevertheless  a  fact,  that  many  of 
the  most  important  industrial  districts  are  situated  either 
where  water  is  plentiful  and  collieries  at  a  distance,  or 
where  coal  is  adjacent  while  an  anipfe  supply  of  water  is 
almost,  if  not  entirely,  absent.  The  case  of  London  may 
be  taken  to  illustrate  the  first  type  of  district — the  Thames 
would  provide  sufficient  water,  but  the  nearest  collieries  are 
situated  in  the  Midlands  or  in  Kent,  not  less  than  50  miles 


away.  Birmingham,  Sheffield,  and  Manchester  have 
collieries  within  a  convenient  radius,  but  it  is  often 
necessary  for  them  to  obtain  supplies  from  more  distant 
sources  ;  water  in  large  quantities  is  not  less  than  50  miles 
distant.  Apart  altogether  from  what  may  be  termed  the 
economic  question — i.e.,  whether  it  will  be  cheaper  to  trans- 
port fuel  into  industrial  centres  or  to  transmit  electrical 
energy  to  such  centres  from  colliery  districts — there  is  the 
larger  question  whether  a  large  industrial  community  whose 
demand  may  reach  and  even  exceed  500,000  KW.  should  be 
entirely  dependent  on  long  transmission  lines  for  its  daily 
transport,  employment,  and  domestic  requirements.  I  can- 
not conceive  that  a  large  City  Council  responsible  for  the 
supply  of  so  imjwrtant  a  commodity  would  be  content  to 
depend  wholly  on  a  distant  power  station. 

Many  of  those  who  have  read  the  Coal  Conservation 
report  have  the  impression  that  the  Committee  advocates 
the  establishment  of  10  super-stations  to  supply  the  whole 
of  the  country.  This  interpretation  is  clearly  wrong. 
Taking  the  total  demand  as  10.000,000  h.p.  for  all  pur- 
poses, this  reading  of  the  report  would  necessitate  the  setting- 
up  of  individual  power  stations  dealing  with  a  demand 
approaching  1,000,000  h.p.,  or,  say,  750,000  KW.,  in 
certain  dense  industrial  districts.  Such  a  proposal  would 
be  entirely  impracticable,  considered  from  the  coaling  and 
condensation- water  point  of  view.  The  intention  as  ex- 
pressed is  to  (.livide  the  country  into  10  districts  for  admin- 
istration purposes,  and  each  district  authority,  knowing  the 
needs  and  the  localities  where  power  is  required,  will  deter- 
mine how  many  powei'  stations  are  necessary  an  1  where  they 
can  be  placed  to  the  greatest  advantage.  In  some  cases  it  may 
be  possible  to  sujjply  the  whole  of  a  district  from  one  power 
station,  while  in  others  five  to  ten  may  be  wanted. 

It  will  be  of  interest  to  consider  what  form  of  Central 
Government  Authority  should  be  set  up  by  Parliament  to 
exercise  administrati\e  powers  in  connection  with  the  re- 
organisation of  electricity  supply  on  a  national  basis.  An 
alteration  iu  present  methods  is  long  overdue.  The  Board 
of  Trade  has  far  too  many  duties  to  perform,  and  should 
be  relieved  of  its  responsibilities  in  this  matter.  The 
capital  expenditure  at  the  present  time  on  electricity  supply 
undertakings  is  approximately  f  1 20,000,000.  and  the  income 
derivable  therefrom  exceeds  £20,000,000  per  annum. 
Developments  in  the  near  future  must  inevitably  lead  to  an 
increase  in  the  expenditure  to  at  least  £500,000,000,  from 
which  an  income  of  £100,000,000  may  be  expected. 

The  amount  of  capital  involved,  and  the  vital 
necessity  of  exercising  economy  in  the  use  of  fuel,  so  as 
to  provide  tlie  cheapest  possible  supply  of  power  for  the  benefit 
of  industries,  are  surely  of  sufficient  importance  to  justify 
the  setting-up  of  a  special  Goverinnent  Department  to  deal 
solely  with  such  questions. 

Irrespective  of  the  form  of  authority  which  may  here- 
after be  formed  to  exercise  powers  in  each  of  the  1(>  districts, 
it  is  n3cessary  that  such  a  Department  should  be  established 
to  which  would  be  transferred  the  duties  in  regard  to  elec- ' 
trieity  sujiply  matters  now  exercised  by  the  Board  of  Trade, 
the  Local  Governmeiit  Board,  and,  to  a  less  extent,  the 
Home  Office. 

The  State  Department  would  probably  have  at  its  head  a 
political  Minister,  not  necessarily  possessing  any  sjiecial 
technical  or  engineering  qualifications,  who  would  be 
responsible  to  Parliament.  A  permanent  secretary  would 
hold  the  chief  executive  office.  As  advisers  there  would 
be  appointed  several  departmental  heads  consisting  of 
experts  on  such  matters  as  laud,  and  buildings,  niiichanical 
and  electrical  engineering,  technical  ^investigation,  electric 
lighting  legislation,  and  finance.  They  would,  in  fact, 
occupy  much  the  same  position  as  the  Commissioners  who 
have  been  advocated  by  various  sujiply  interests.  The 
heads  of  the  Departments  would  be  paid  such  a  salary  <is 
would  attract  really  fij'st-chiss  men,  and  they  would"  be 
absolutely  debaired  froui  being  interested,  or  in  auy  way 
associated,  with  industries  allied  to  electrical  manufacturing 
or  supply.  On  this  Department  will  depend  the  successful 
development  of  electricity  undertakings  and  the  satisfactory 
establishment  of  the  manufacturing  and  allieil  trades  whose 
progress  is  so  intimately  coni^erned  in  an  increased  use  of 
electrical  energy. 

(To  be  coutinueil,) 
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THE     CONTROL     OF     LARGE     AMOUNTS 
OF     POWER. 


By  E.  B.  WEDMORE,  M.I.B.E. 


{Abstract    of    paper   read    before    the   Institdtion   of 
Electrical  Engineers.) 

{Concluded  from  page  286.) 


APPENDICES. 
Rupturing   Capacity  of  Oil  Switches.    • 
Switches  for  any  particular  system   must  be  rated  to  give 
satisfactory  operation  (1)  under  the  iseverest  emergency  condi-  - 
tions,  and  (2)  under  normal  service  conditions.     This  requires 
the  following : —  _   .  , 

{a)  They  must  break  with  certainty  the  maximum  possible 
short-circuit  they  may  be  subjected   to.  ,    , 

(b)  The  damage  to  the  switch  .should  be  .such  as  not  t(i 
interfere  with  the  commercial  oiJeration   of   the  plant. 

The  .second  condition  is  the  one  which  requires  watching. 
For  the  usual  conditions  of  electrical  distribution  it  is  quite 
sufficient  if  the  switch  will  break  the  maximum  short- 
circuit  cun-ent  twice,  and  after  this  be  capable  of  carrying 
normal  current. 

For  railway  service  and  other  heavy  power  service,  where 
heavy  short-circuits  may  be  frequently  met  with,  the  switch 
will  require  to  withstand  the  corresponding  frequently- 
repeated  shocks  and  desti'uctive  arcing,  and  must  be  rated 
accordingly. 

Switches  are  obtainable  able  to  cope  with  the  severest  condi- 
tions likely  to  be  met  with  in  this  country  for  some  time  to 
come,  and  -ndth  a  long  record  of  good  sen'ice  behind  them, 
giving  the  only  possible  non-speculative  guarantee  of  their 
reliability  under  all  manner  of  working  conditions. 

Switches  have  been-  employed  in  this  country  for  many 
years  past  having  great  mechanical  strength,  chambers  able 
to  resist  high  explosive  forces,  high  speed  of  break,  and  suit- 
able contact  design.  These  and  other  features  all  serve  to 
give  high  rupturing  capacity. 

The  designer's  data  are  still  largely  empirical,'  and  there 
are  many  ideas  in  cii'culation  in  the  nature  of  half  truths, 
such,  for  example,  as  that  switches  should  be  compared  by 
comparing  the  length  of  break.  . 

The  above  features  in  design  are  being  incorporated  in  an 
increasing  degree  in  switches  of  small  size,  with  the  inten- 
tion of  increasing  ther  rupturing  capacity  without  increase  of 
dimensions  and  without  much  increase  of  cost.  Tliere  has 
been  no  radical  departure  in  the  design  of  oil  switches  in 
recent  years,  and,  until  we  have  some  important  discovery 
to  help  us,  switches  will  remain  pretty  much  as  they  are  now. 
Rupturing  capacity  and  cost  of  switchgear  equipments  vary 
roughly   in   simple  proportion. 

A  switch  may  be  suitably  rated  for  1,000  amperes  and  6,000 
volts,  and  yet  may  be  quite  unsuitable  for  use  on  a  500-volt 
circuit  where  it  is  called  upon  to  make  circuit  on  several 
hundred  amperes  several  times  a  day. 

Switches. for  industrial  use.  if  well  designed,  have  a  ruptur- 
ing capacity  of  5.000  to  15,000  k.v.a.  Switches  for  consumers' 
premises  and  sub-stations  will  rupture  about  10,000  to  35,000 
K.V.A.,  according  to  size.  Next  there,  are  lines  of  switches 
rated  in  the  neighbourhood  of  100,000  to  '200.000  k.v.a.,  suit- 
able for  stations  up  to  30,000  k.v.a.,  and  for  large  sub-stations 
on  much  larger  plants. 

R.4TING  OF  Reactances. 

In  discussing  the  use  and  characteristics  of  reactances  it  is 
most  convenient  to  rate  them  in  terms  of  the  percentage 
reactive  voltage  drop  they  will  give  on  the  full-load  bating  on 
the  part  of  the  plant  with  which  they  are  associated. 

In  the  case  of  bus-bar  reactances,  each  reactance  is  asso- 
ciated with  a  section  of  the  bus-bar,  and  should  be  rated  on 
the  total  generator  capacity  attached  to  the  section. 

A  feeder  reactance  may  be  rated  at  3  per  cent,  when  asso- 
ciated with  the  feeder,  but  if  its  effect  on  short-circuit  is  con- 
sidered in  connection  with  a  generating  plant  of  10  times  the 
feeder  rating,  it  at  once  becomes  30  per  cent.  When  rated  in 
this  way  ii  may  be  added  to  the  reactance  of  the  generators 
expressed  in  the  same  terms.  This  method  of  rating  enables 
the  employment  of  reactances  to  be  discussed  in  general  terms 
and  without  reference  to  the  size  and  voltage  of  the  plant. 

The  individual  reactance  is  best  rated  in  amperes,  carrying 
capacity,  and  ohius  reactance  at  a  given  frequency,  with  the 
addition  of  working  voltage,  which  determines  the  insulation 
leqnired. 

ARRANOeMENT    OF  BUS-BARS. 

In  the  provision  of  bus-bars  and  switches,  something  more 
is  required  than  a  simple  .straight  bus-bar,  or  even  a  single 
ring  bus-bar  with  one  switch  per  circuit.  Additions  are  made 
both  to  give  duplication  for  safety  and  to  provide  flexibility. 

The  first  essential  is  a  spare  bus-bar  arranged  so  that  any 
section  can  be  .shut  down  without  interfering  with  supply. 
In  the  matter  of  switches  it  is  recommended  that  all  normal 
switching  operations  should  be  done  by  means  of  oil  switches, 
and  that  air-break  switches  should  be  used  only  for  isolating 


paits  already  made  dead  by  oil  switches.  By  this  course- 
adequate  duplication  is  provided,  and  the  risk  of  serious 
trouble  due  to  operator's  mistakes  in  ixiutine  work  is  reduced 
to  a  minimum. 

If  oU  switches  are  not  duplicated,  the  fact  of  an  oil  switch 
being  put  out  of  commission  for  any  reason  prevents  the 
corresix>nding  machine  or  feeder  being  employed,  and  thus 
must  lead  in  the  long  run  to  greater  expenditure  on  spare 
plant  or  a  greater  risk  of  serious  lack  of  spares  on  emergency. 
Bus-bar  reactances  may  be  employed  in  either  of  two  ways, 
conveniently   described  as  the  star  and   ring   designs. 

In  the  star  design  the  bus-bar  reactances  are  paralleled 
by  tying  them  to  a  common  point  or  tie  bus-bar,  whilst  in, 
the  ring  design  each  bu.srbar  section  is  tied  to  the  nest 
th'-ough  a  reactance   (fig.  4).  * 

With'the  star  arrangoiiient,  whatever  .sections  are  employed 
are  paralleled  by  the  simple  operation  uf  coupling  them  to 
the  tie  bus-bar,  whereas  in  the  ring  arrangement  it  is  not 
ix)!;sible  to  maintain  the  ring  formation  when  one  section  is 
shut  down,  or  easy  to  follow  the  load-transfer  conditions,  and 
mistakes  are  more  easily  made.  ' 

In  many  situations  it  is  easier  to  make  a  good  design  with 
two  bus-bars  than  with  three,  so  that  there  is  a  use  for  the 
ring  arrangement.  Tlie  ring  airangemeut,  however,  has  the 
defect  that  under  working  conditions  the  ring  cannot  always 
l)e  maintained  closed.  The  balance  of  advantage  lies  with  tho 
star  design. 

Current-limiting  by  the  Use  of  Bus-bar  Reactance. 
Using  the  short-circuit  current  obtainable  without  bus-bar 
reactance  as  a  unit,  figs.  6  and  8  show  tho  reduction  obtained 
with  different  values  of  bus-bar  reactance  "B  "  expressed  in 
teiTMs  of  the  generator  reactance  "  A  "  and  for  different  num- 
iDers  of  bus-bar  sections.  In  fig.  6  from  the  bottom  of  the 
diagram  it  is  evident  that  the  rntrocluction  of  a  small  amount 
of  bus-bar  reactance  has  a  big  effect  in  reducing  the  short- 
circuit  values.  As  the  reactance  value  is  increased  its  effec- 
tiveness by  no  means  increases  proportionally.  The  same  is 
true  of  increasing  the  number  of  sections. 

Tlie  results  are  shown  in  a  different  form  in  fig.  8,  the 
horizontal  ordinates  in  which  are  the  inverse  of  those  in  fig.  6 
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Pig.  8. — Reduction  oV  Short-circoit  k.v.a.   with 

Star  Design.  ! 

These  curves  cover  the  ground  of  what  is  practicable.  The  ' 
amount  of  bus-bar  reactance  permissible  is  limited  by  the  \ 
permissible  voltage  dift'erence  between  bus-bar  sections,  and  , 
in  the  endeavour  to  keep  down  short-circuit  stresses  the  in-  ; 
crease  of  generator  reactance  will  keep  down  the  ratio  well  .'( 
within  the  range  of  the  above  cunes  and  within  economical  ^ 
limits.  _         _       I 

So  long  as  the  generator  reactance  can  be  provided  in-  ,j 
ternally  the  cheapest  combination  will  be  that  with  minimum  \ 
bu.s-bar  reactance,  but  even  if  all  necessary  protection  of  ■ 
plant  could  be  obtained  with  generator  reactance  alone,  it  \ 
would  still  pay  t<s  employ  bus-bar  reactance  owing  to  the  ' 
protection  afforded  to  continuity  of  supply.  i 

Design  of  Current-limiting  Reactances.  ^ 

The  special  feature  of  reactances  employed  for  current-  j 
limiting  i.s  that  the  current  they  have  to  limit  on  emergency  \ 
is  many  times  the  maximum  current  they  may  have  to  carry  | 
continuously.  _  _  .      \ 

There  is  no  gain  in  the  use  of  iron  in  the  design,  as  in  • 
order  to  ensure  tho  coiTect  reactance  under  heavy  currents  ' 
the  iron  has  to  be  worked  at  very  low  densities  under  normal 
running.  There  are  other  good  reasons  for  avoiding  its  use. 
There  are  great  and  obvious  advantages  in  employing  a  design  ' 
in  which  all  parts  are  fully  open  to  inspection,  and  this  is  i 
impossible  where  iron  is  employed. 

'     Fig.  9  illustrates  a  reactance  designed  for  this  class  of  ser- 
vice, and  shows  how  readily  all  parts  can  be  inspected.     The 
coUs  are  of  bare  copper,  so  there   is  no  insulating  material 
to    give    trouble.    The  only   high-tension   insulators    are   the  ^ 
very  substantial  ones  foiming  the  feet  on  which  the  react-  j 
ance  stands. 

A  reactance  of  this  kind  installed  in  a  brick  chamber  cannot  \ 
break  down  to  earth,  as  there  is  no  good  earth  in  the  neigh- j 
bourhood 

HE.wrNG  and  Stresses  due  to  Heavy  Currents. 

With  adjacent  conductors  at  12-in.  centres  carrying  current ' 

in  oppo-site  directions,  the  maximum  repulsive  force  hetweeni] 
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them  wlII  be  9  lb.  per  foot  run  for  10,000  amperes.  R.M.S. 
value.  The  force  varies  inversely  as  the  distance  and  propor- 
tionally to  the  square  of  the  current,  and  often  attains  serious 
proportions  in  modern   practice. 

In  a  three-phase  cable  carrying  100,000  ampere;,  on  a  fault 
the  force  may  reach  a  maximum  of  12,000  lb.  per  foot  run, 
and  would  approach  this  in  the  joint  boxes.  Conductors 
spaced  1  ft.  apart  will  be  subjected  to  900  lb.  per  foot  run 
on  the  same  current.  CuiTent  transfonners  should  not  be 
subjected  to  more  than  200  times  normal  load  current. 

.\  300-ampere  isolating  switch  of  the  type  shown  in  fig.  10, 
or  an  oil  switch  of  the  type  shown  in  fig.  11,  with  insulators 
at  10-in.  centres,  mav  have  a  force  of  100  lb.  distributed  over 
the  blade  on  a  current  of  20,000  amperes,  or  (ifKI  ll>.  for  50.000 
amperes.  If  the  switch  be  designed  as  in  fig.  12.  the  conduc- 
tors will  be  almost  in  line  with  the  blade,  and  the  force  diie 
to  the  loop  formation  will  be  relatively  neghgible. 

It  is  good  practice  to  lock  or  latch  the  blades  of  all  back- 
connected  isolating  switches  on  6,000-volt  plants  where  the 
output  may  reach  10,0(X)  K.v..^.  or  upwards,  and  to  latch  all 
switches  where  the  output  may  exceed  20,000  k.v..\.  These 
figures  are  typical  of  what  is  required. 

In  conductors  for  alternating-cur- 
rent circuits  above  2,000  amperes 
capacity  "  skin  eifect  "  has  to  be 
seriously  considered.  So  long  as  the 
total  thickness  of  the  copper  in  tlio 
several  laminations  added  together 
does  not  exceed  IJ  in.,  .skin  effect 
doeJ3  not  become  serious,  but  above 
this  figure  it  rapidly  becomes  a  most 
important  factor. 


The  serious  overheating  of  a  conductor  in  a  cable  may 
damage  the  cable  from  end  to  end. 

Experience  with  stations  designed  in  recent  years,  and  hav- 
ing :i  ni;ixiiimm  short-circuit  current  of  10  tiuies  their  normal 
rati'il  output,  has  shown  that  it;^is  necessary  that  the  smallest 
current  tran.-iformer  on  the  mam  switchboard  should  have  a 
carrying  capacity  not  less  than  one-twentieth  the  station  out- 
put. Current  transformers  of  g<K«l  design  and  much  smaller 
than  this  have  been  exploded  by  the  heat  goiieiated  on  a 
short-circuit. 


THE     NEW     IRONCLAD-SWITCH     DEPART- 
MENT    AT     WITTON. 


In  the  report  of  the  Coal  Conser\ation  Sub-Committee  of  the 
Reconstruction  Committee  it  is  stated  that  95  per  cent,  of 
the  factories  erected  for  war  purposes  since  August,  1914.  use 


I'lli.   9. — OUHRENT-LrMITrNG    RmCT.-VNCE . 


FlL 


.  ].— Portion  of  th.:  >>\-_\v  Irouclcul  .S'„]uli  2iiathine  Shop  at 
the  Witton  Works  of  the  General  Electric  Co.,  Ltd. 


.\  copper  bus-bar  10  ft.  long  and  2  sq.  in.  cross-section,  able 
to  can-y,  say,  2,000  amperes,  will  exert  a  the<iretical  maximum 
pressure  of  about  15  tons  for  a  total  temperature  change,  due 
to  electric  heating  and  atmospheric  conditions,  of  60  deg.  C. 
The  same  bar  for  the  same  temperature  change  will  increas(> 
in  length  by  about  i  in.  This  can  be  absorbed  bt  deflecting 
the  bar  about  an  inch  at  the  centre  if  it  is  free  to  move,  or 
by  the  slipping  of  the  bar  on  its  supports.  Expansion  is 
generally  taken  care  of  by  slipping.  It  is.  however,  good 
practice  on  long  bus-bars  to  limit  this  by  the  use  of  expan- 
sion joints. 

If  heat  is  generated  in  a  conductor  very  rapidly  there  is  no 
time  Tor  radiation,  convection,  and  conduction  to  play  their 
part.  Currents  flowing  in  copper  conductors  at  1.000  amperes 
per  square  inch  will  raise  the  temperature  50  deg.  C.  per  hour 
it  i]w  heat  is  aU  absorbed.  On  this  basis  a  current  of 
KtO  amperes,  say,  1,000,000  k.v.a.  on  6,000  volts,  will  raise 


Fi«.  12. 

10. — Typical  Isouting  Switch  Subject  to 

Large  Forces. 

Fig.  11.— Typical  Oil  Switch. 

Fig.   12. — Typical   Isolating  Switch  Subject  to 

S.MALL  Forces. 


electric  power.  This  fact  is  an  index  to  the  enormous  demandf 
which  the  war  has  created  for  electrical  plant  and  acces- 
sorie«.  No  hmit  was  placed  on  the  output  demanded  from 
manufacturers  of  generators,  motors,  switchgear,  trans- 
formers, and  every  other  class  of  standard  product.  In  the 
ca.se  of  the  switch  department  at  Witton,  the  space  available 


Pig.  2. — Fitting  Shop,  showing — on  the  right — the  Trans- 
porter Tables  by  means  of  which  the  Assembled 
Switches  are  conveyed  to  tlie  Test  Panel. 


the  temperature  of  a  0.1  sq.  in.  cable  at  the  initial  rate  of 
about  12,500  deg.  C.  per  second. 

The  effect  of  the  initial  rise  is  to  raise  the  resistance  of  the 
copper  conductors,  the  specific  heat  remaining  steady  so  that 
the  rate  of  rise  is  accelerated  as  it  proceeds. 


soon  became  congested  by  the  continuously  increasing  pres- 
sure of  orders.  .U  the  beginning  of  1916  it  became  apparent 
that  the  capacity  of  the  department  would  need  to  be  at 
least  doubled  if  the  output  were  to  be  maintained  within 
reasonable   distance  of    the  most    urgent   demands.     Various 
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plans  for  extensions  were  considered,  but  they  had  to  be  put 
aside  owing  to  the  lack  of  materials  and  labour  for  building 
operations.  Eventually  it  was  decided  to  make  use  of  space 
which  had  become  available  in  the  central  stores,  as  a  result 
of  stock  reductions  caused  by  abnormal  war  conditions.  One- 
half  of  the  top  floor  of  the  building  w-as  cleared  and  fitted  up 
for  the  manufacture  of  ironclad  switchgear.  In  spite  of  in- 
evitable delay  in  securing  the  delivery  of  tools,  the  new  shop 
proved  capable,  within  a  few  months,  of  achieving  the  100 
per  cent,  increase  in  output  for  which  it  had  been  designed. 
A  stQl  further  increase  has  since  been  attained. 

The  total  space  occupied  by  the  ironclad  switchgear  shop 
is  close  on  7,900  sq.  ft.  More  than  half  of  the  space  is 
absorbed  by  the  maehine  shop  (1,64.5  sq.  ft.),  the  fitting  shop 
(2,280  sq.  ft.),  and  the  machined  castings  stores  (1,095  sq.  ft.), 
and  the  remainder  is  divided  up  between  the  assembly  room 
(710  sq.  ft.),  the  component  stores  (839  sq.  ft.),  the  rough 
castings  stores  (826  sq.  ft.),  and  the  final  inspection  and 
paint-di-ying  section   (480  sq.   ft.). 

The  whole  of  the  machine  shop  is  devoted  to  the  special 
machining — and  the  special  machining  only — of  ironclad 
switehes.  Various  parts  which  are  in  general  use  for  elec- 
trical work — such  as  standard  bobbin  fuse-holders,  contact 
clips,  and  so  on — are  made  in  the  general  w'orks.  All  the 
machinery  is  driven  by  "  Witton  "  motors,  the  group  system 
having  been  adopted  as  most  economical  for  banks  of  similar 
maehine  tools  operating  continuously. 

In  the  fitting  shop,  which  is  a  wide  bay  arranged  with 
transverse  benches,  the  switches  are  put  together  ready  for 
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Fig.  3. — Portion  of  the  Assembly  Shop  for  Ironclad  Swit<;hc.s 
at  Witton.  The  High-voltage  Test  Panel  and  the  Paint- 
spray  Turntable  are  visible  in  the  centre,  and  the 
Stores  in  the  background. 

■testing  and  painting.  When  the  switches  are  completed 
they  are  placed  on  transjwrter  tables,  aiad  carried  by  means 
of  under-trucks  to  the  test  panel.  After  being  tested  at  high 
voltage  they  pass  on  to  a  turntable  in  front  of  the  compressed- 
air  paint  spray,  which  givfs  them  an  even  coat  of  paint 
with  an  excellent  finish  in  a  much  shorter  time  than  is 
possible  with  a  hand-brush.  The  switches  then  move  to  an 
open  space  for  drying  pui'poses,  and  finally  to  the  packing 
department.  Thus,  from  the  time  they  are  fitted  up  and  put 
.on  the  transporting  table,  they  are  never  lifted.  This  arrange- 
ment is  not  only  of  the  greatest  value  in  securing  rapidity 
of  production,  but  it  is  practically  essential  in  view  of  the 
■fact  that  all  of  th^  work  is  done  at  present  by  women,  who 
would   find  great   difficulty  in   lifting  the  switches. 

The  transporter  arrangement  is  as  simple  as  it  is  effective. 
It  consLsts  of  a  truck  and  a  number  of  wooden  platforms. 
The  truck  has  two  frames,  a  lower  and  an  upper  one,  which 
can  be  altered  in  height  by  means  of  a  lever.  Close  to  each 
machine  or  bench  is  placed  a  platform,  on  -ivhich  the  goods 
are  loaded  as  they  are  finished.  When  the  load  is  complete, 
the  truck  is  brought  under  the  platform,  and  the  upper 
frame  raised  so  as  to  lift  the  platform  clear  of  the  ground. 
The  load  is  then  wheeled  away,  and  another  platform  placed 
in  position  for  loading  up. 

The  assembling  shop  and  the'  stoi-es  are  also  laid  out  with 
a  direct  view-  to  facilitating  a  large  and  speedy  output. 
Squares  are  marked  out  on  the  floor  of  the  assembly  shop, 
60  that  the  various  parts  can  be  conveniently  arranged  in 
groups  before  being  taken  to  the  fitting  shop.  The  stores 
are  constructed  -with  four  large  double  racks  of  bins,  and 
"■v-.h  size  of  switch  is  allocated  to  a  pre-arranged  portion  of 
tlie  bins.  At  the  end  of  the  larger  racks  there  are  smaller 
ones  for  the  reception  of  the  smaller  parts,  each  size  being 
stocked  separately.  This  .subdivision,  and  th?  close  proximity 
of  the  stores  to  both  the  assembly  room  and  tlie  fitting  shop 
— all  departments  being  on  the  same  floor — reduce  delays  to 
a  minimum,  and  enable  the  various' steps  in  the  process  of 
constniction  to  be  co-ordinated  -with  ease  and  efficiency. 
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(NOT    YET   PUBLISHED.) 

-'ompiled  expressly  fur  this  journal  bv  Messrs.  W.  P.  THOMrsON  &  Co., 
lilcctrical  Patent  Agcnis,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool   and    Brailford 

4,215.    "  Searchlights."     H.    Mlnro. 

4,275.     "  Electric   condensers."     W.    Du 
,ry    16lh.) 

4,329.    "  Receiving    apparatus     (or    wireless    telegraphy."      E.     R.     Clarke. 
.larch  12th. 

4.333.  "  Inductively    untappable    telegraph."     A.   H.   Morse.      March   12lh. 

4.334.  "  Holders   for   electrodi-s  of  electric  furnaces."     J.    R.  HoVLE.     March 


12lh. 
4,33G/7.    "  Electric    contact- 

THO.MSON-HOUSTON    Co.    &    A. 

4,353.  "  High-tension  fuse. 
12th,    1917.) 

4.36fi.  "  Magnetos."  G.  A 
29lh.    1917.) 

4,373.  "  Coin-collecting  m< 
"     ch  12th. 


js."  British 

Nielsen.      March    12th.     (Norway,   April 
12th .      (France, ,  December 
for     telephone    systems."         F.     W.     Hall. 


4.374. 
12th. 
4,397. 


'  Dies   for  shaping    insulators,    &c." 


H. 


O.   Busch-Jensen. 
of    electric     wirin 


Ma 


"  Apparatus    for    demonstrating     s 
i\uw»N.      March    I3th. 

4.404.     "  Electric   generators."      H.    Shaw.      March    13th. 

4.419.  "  Electric  switches."  Siemens  5chlckertwekke.  March  13th. 
(Germanv.  January   20th,   1917.) 

4,428.     "Contioi   of    electric    furnaces."      \V.   J.    How.iKD.      March   13th. 

4,460.  "  Ignition  system  foi  internal-combustion  motors."  H.  Royek. 
March    13lh.      (France,    January    16th.    1917.) 

4,488.  "  Housing  adjusting  and  locking  nut  for  electric  motor  horn." 
J.   W.   Monk.     March  13th. 

4.527.  "  Mounting  of  electrodes  of  electric  furnaces."  C.  C.  Gow.  March 
14th. 

4.529.  "  Electric  accumulators."    W.  H.  ExLEy  &•  H.  Lbitner.    March  14lh. 

4.530.  "  Manufacture  of  electric  accumulators."  W.  H.  ExLEV  &  H.  Leit- 
NEK.      March    14th.  * 

4.553.  "  Controllers  for  alternating-current  motors."  IcRANIC  Electric  Co. 
(Cutler-Hammer    Manufacturing    Co.,    U.S.A.)     March   14th. 

4, .556.  "  Signalling  and  navigation  lamps,  and  switching  devices  therefor." 
A.    H.  Morse.     March   14th. 

4,582.  "  Telephone  instruments  for  observation  stations.-"  British  L.  M. 
Ericsson   Manufacturing  Co.,   A.  Brookes  &   G.   Larsson.     March    15th. 

4,609.  "  Manufacture  of  commutators."  McKenzie  Holland  &  Westing- 
house  Power  Signal  Co.     March   15th.     (U.S.A.,  March   16th,  1917.) 

4,613.  "  .Apparatus  for  therapeutic  treatment  by  electric  and  other  forms 
of   radiant  energy."     'W.   J.   Smvth.      March    15th. 

4,640.  '*  Electric  motor  controllers."  Igranic  Electric  Co.  (Cutler-Ham- 
mer Manufacturing  Co.,    U.S.A.)      March    15th. 

4.652.  "  Method  of  supporting  overhead  wires  of  electric  tramways  and 
railways."     S.  T.   Quilliam.      March    16th. 

4,659.  "  Manufacture  of  bowls  or  shades  for  electric  lights."  J.  W.  Bar 
nett.      March    16th. 

4,680.  "  Ignition  systems  for  internal-combustion  engines."  C.  F.  Ketter- 
ing.     March   16th.      (U.S.A..   August    30th,    1915.) 

4.689.  "  Electric  cells  or  batteries."  E.  1?aur  &  W.  D.  Tre.wwell.  March 
16th. 
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XBX1. 

D.  Williams.      February   14lh,    1917.      (113,313.) 
Indo-European  Telegraph  Co.  &  A.  H.  Morse. 


nberg. 


ded    Rims   from  Met.al 
February     11th,     1917. 

'V.  St.  Armande. 


2.179.     Electric  Torch 

2.296.    Telegraph  Apparatus. 
February  15th,  1917.     (113,317.) 

2,228.     Method   of   Manuf.\cturing 
Strips    v 
(113,444.) 

2,398.     Manufacture  of  Multi-cell  Electric  Batteries, 
February   17th,    1917.      (113,469.) 

2,488.  Electric  Motor-control  Systems.  British  Thomson-Houston  Co. 
(General    Electric    Co.,     U.S.A.)      February    20th,    1917.       (113,473.) 

2,570.  Automatic  Control  of  Electric  Generating  Sets  for  Emergency 
OR  Stand-bv  Purposes  for  Ships,  Public  Buildings,  and  for  other  pur- 
poses.    G.  C.    Pillinger  &    L.   Sunderland.      February   21st,  1917.     (113,479.) 

2,574.  MouN-TiNe  OF  the  Cams  of  Interruptors  for  use  in  the  Ignition 
OF  Intern  u,-co.MBUSTioN  Engines.  H.  de  la  Valette.  February  35th,  1916. 
(104.870.) 

2.600.  Means  for  Rendering  Liquids  Radio-active.  O.  A.  Ettas,  Febru- 
ary 22nd,  1917.     (113,483.) 

2,691.  Controllers  for  Electric  Circuits.  British  Thomson-Houston  Co. 
(General  Electric  Co.,   U.S.A.)     February  23rd,  1917.     (113,332.) 

2,895.  Ignition  Systems  for  Internal-combustion  Engines.  Philips  Brinton 
Co.     March   23rd,   1916.      (105,327.) 

2,991.    Spark    Plugs.     A.    L.    Riggs.      February  28th,    1917.     (113,405.) 

2.994.  Electric  Incandescent  Lamps.  F.  M.  A.  Wybaillie  &  A.  Peytnan. 
February  28th,  1917,     (113,496.) 

3,039.  -  Wireless  Radio-sign.u.ling  by  the  Arc  System.  L.  Cohen.  March 
1st,  1917.      (113,498.) 

3,128.  Electromagnetic  Switches  or  Contactors.  F.  N.  Pickett  and 
Allen.    West  &  Co.     March    2nd,  1917.      (113.502.) 

3,290.  Electric  Controlling  of  the  Locks  of  Lockers  and  the  likb  ih 
Factories,  Munition  Works,  and  such  like  places.  A.  A.  Grant.  March 
6th,  1917.     (113,344.) 

3.258.  Miners'  and  like  Electric  S.afety  Lamps.  O.  Oldham.  March  Sth, 
1917.     (113,506.) 

3,285.     Electrochemical    Process 
C.    O.    Griffith.      March    6th,    1917. 

3,295.    Systems    of    Control    fc 
Houston    Co     (General    Electric    Co 

3.610. 
E.  Moor, 


FOR   the    Treatment   of   Me-tallic    Ores. 
(113,508.) 
Electric     Motors.        British    Thomson- 
U.S.A.)      March  6th,   1917.     (113,509.) 
Switch  Boxes.     W.  T.  Henley's  Telegraph  Works  Co.  antl 
March   12th,  1917.     (113,350.) 


3.807.     Electric    Batteries. 
August    8th,  1916.     (108,849.) 

4.036.     Fusible   Cut-outs. 
1917.       (Patent   of- addition    not    granted)      (113,518.) 

4.202.    Globes  for    Enclosing    Electric  Glow    Lamps.     ' 
T.    rOns.      March    23rd,   1917.     (113,519.) 

4.225.     Railway    Sign,\i.lino    Apparatus.         S.    P.    Wood 
Holland.     Mai^ch  23rd,   1917.     (113,520.) 

4,479.  SwrrcH  Apparatus  for  use.  with  Electric  Pocket  Lamps,  Electric 
Torches,'- AND  other  Electric  Lamps,  which  carry  their  own  Cells  or  Bat- 
teries.    Efandem  Co.  &  A.  H.   Williams.     March   28th,  1917.     (113,526.) 


Svenska    Accumulator   Aktiebolaget    Jungner. 
S.  Conradi  &^  J._F.   Conradi.      March  20th, 
ritys,   Ltd.,    and 
McKenzie    and 
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The  very  determined  effort  of  the  enemy  to  effect 
the  destruction  of  the  British  Army  was  followed 
by  Siuch  results  in  the  early  stages  of  the  attack  that 
we  are  now  faced  once  again  with  the  necessity  for 
raising  more  men,  and  for  expediting  the  produc- 
tion of  certain  classes  of  munitions.  The  situation 
has  apparently  disposed  of  the  threatened  trouble 
among  certain  sections  of  the  engineering  workers 
who  objected  to  the  Government  combing-out  con- 
ditions ;  the  young"  miners  are  reported  to  be  enlist- 
ing against  the  vote  of  their  organisations;  and  the 
invitation  to  men  "  up  to  fifty  "  to  offer  their  ser- 
vices is  stated  to  have  met  with  a  satisfactoiy 
response.  There  is  a  good  deal  of  discussion  pro- 
ceeding in  the  daily  Press,  as  at  previous  stages  of 
the  war,  concerning  other  measures  which  Parlia- 
ment may  adopt  when  it  reassembles  next  week  for 
strengthening  the  forces.  Possibly  before  these 
lines  appeal-  in  print  some  authoritative  forecast  of 
policy  will  have  been  made  so  as  to  prepare  the 
nation  for  what  lies  before  it.  Speaking  generally, 
the  question  of  man-power  as  a  whole  is  hardly 
within  our  province,  but  we  cannot  forbear  to  re- 
mark that  if  the  war  comes  to  a  conclusion  without 
the  young  manhood  of  Ireland  having  been  con- 
scripted it  will  stand  on  the  records  to  her  eternal 
disgrace,  and  as  one  of  the  most  disagreeable  spots 
in  tbe  history  of  the  war.  The  appeal  of  the  situa- 
tion, backed  up  by  the  appeal  of  the  Ministry  of 
Munitions,  to  the  workers  engaged  on  certain  lines 
of  war  requirements  to  forgo  their  Easter  holidays 
met  with  so  enthusiastic  a  response  that  we  see  that 
when  once  the  seriousness  of  the  situation  js  really 
understood,  the  nation  irt  general  stands  solid  in  its 
determination  to  back  up  the  Forces  at  whatever 
sacrifice. 

The  state  of  the  war  lessens  very  considerably 
one's  desire  to  discuss  matters  affecting  after-the- 
war.  For  several  weeks  past  we  have  had  before  us 
a  number  of  documents  respecting  such  questions, 
and  it  was  our  intention  to  deal  with  them  this  week, 
but  we  confess  to  a  feeling  of  indisposition  to  do  so. 
Yet,  though  new  mobilisation  measures  have  be- 
come necessary,  thus  rendering  still  more  difficult 
the  problems  of  demobilisation  and  after-war  rela- 
tionships, we  must  not  ignore  the  fact  that  demobili- 
sation is  already  and  always  taking  place,  and  that 
after-war  relationships  are  in  that  sense  being 
formed.  In  addition,  there  has  to  be  remembered 
the  possibility,  we  dare  not  say  probability,  for  we 
are  not  yet  able  to  judge,  that  the  veiy  extent  of  the 
enemy  dperations  at  the  moment  may  bring  nearer 
than  would  otherwise  have  been  the  case  the  day 
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when  demobilisation  on  the  large  scale  may  be  the 
task  in  hand.  In  these  critical  days  when,  as  some 
suggest,  the  situation  may  change  favourably  for 
us  in  such  a  way  as  to  hasten  the  end;  we  are  more 
inclined  to  let  all  our  thoughts,  energies,  smd 
prayers  out  in  a  flood  in  support  of  our  optimistic 
fighting  sons  and  brothers  and  to  leave  the  rest ;  yet 
the  need  for  some  among~st  us  to  be  preparing  the 
groimd  for  those  who  will  return  in  due  course  is 
as  great  as  ever,  indeed  is  resting  upon  us  as  a  duty 
that  we  do  well  to  perform  as  a  huge  debt  to  be  dis- 
charged. Therefore,  we  welcome  the  -documents 
that  are  before  us  concerning  the  big  campaign  upon 
which  the  National  Alliance  of  Employers  and  Em- 
ployed has  entered  for  the  establishment  of  joint 
committees  of  masters  and  men  in  many  centres. 
It  is  the  policy  of  the  Alliance  to  secure  that  repre- 
sentatives of  Capital  and  Labour  shall  jointly  work 
out  the  lines  on  which  the  problems  of  the  days  to 
come  shall  be  solved  and  the  future  relationships  of 
the  two  parties  established.  Its  programme  em- 
braces factory  and  workshop  conditions,  al,so 
such  matters  as  housing  and  education,  its  aim 
being  that  everj'thing  that  affects  not  only  industry 
as  such  but  the  everyday  lives  of  the  workers,  shall 
be  a  question  for  the  consideration  of  its  Joint  Com- 
mittees. Such  Committees,  we  understand,  are 
already  at  work  in  many  centres,  and  the  present 
campaign  is  designed  to  establish  them  in  every-  dis- 
trict. One  of  the  beliefs  of  the  body  of  commercial 
authorities  and  trade-union  leaders  who  form  the 
executive  of  the  Alliance  is  that  those  who  are 
directly  concerned  in  industry  are  better  able  to  re- 
construct that  industry  than  any  State  Department. 
Reconstruction  will  be  facilitated  by  industrial  har- 
mony if  it  exist,  but  the  existence  of  industrial  har- 
mony is  largely  dependent  upon  the  spirit  and  char- 
acter of  reconstruction  measures.  As  we  have  shown 
fairly  fully  during  recent  months,  the  Ministry  of 
Reconstruction  and  the  Ministry  of  Labour  have 
their  elaborated  schemes  respecting  demobilisation, 
industrial  control,  and  so  forth.  It  would  have  been 
a  crime  on  the  part  of  the  Government  if  all  aspects 
of  such  huge  problems,  affecting  directly  or  in- 
directly the  entire  nation,  had  not  been  most  exhaus- 
tively stidied,  however  many  committees  were  re- 
quired for  the  purpose,  but  what  emerges  from  these 
investigations  will  have  to  take  shape  in  the  form 
of  legislative  enactments,  and  Parliament  will  have 
to  discuss  and  approve  or  disapprove  them.  It  has 
been  explained  that  the  hand  of  State  control  can- 
not be  withdrawn  in  a  hurry,  or  disaster  will  ensue. 
The  Government  spokesmen  that  we  have  listened 
to  have  disowned  any  desire  on  the  part  of  the  State 
to  control  or  interfere  one  moment  longer  than 
is  necessary  in  the  best  interests  of  the  nation.  Thev 
have  also  shown  very  emphatically  that  the  date  of 
control  withdrawal  will  depend  upon  the  ability  of 
industry  to  control  itself.  The  unfettering  of  in- 
dustrj-  is  one  of  the  great  essentials  for  full  progres- 
sive development  back  to  the  normal,  and  the 
organisation  of  the  industries  is  of  the  first  import- 
ance to  that  end.  This  was  stated  with  absolute 
clearness  by  representative  leaders  at  the  recent 
Guildhall  Industrial  Reconstmction  meeting.  We 
hope  that  the  efforts  of  the  Alliance  to  set  up  these 
local  joint  committees  in  all  parts  of  the  country 
will  prove  to  be  a  means  for  expediting  that  work 
of  organisation,  and  ensuring  the  co-operation  of 
employers  and  employed  with  a  minimum  of  inter- 
ference by  the  State. 


One  does  not  usually  look  to  tin. 

Rations  and  Daily  Mail  for  inspiration  on  sucli  i 
I-uel  Economy,  prosaic  matter  as  fuel  economy,  bin 
the  subject  has  recently  attractt'l 
the  cursory  attention  of  the  gentleman  responsible 
for  the  financial  comment  in  that  journal,  who  ex- 
presses the  opinion  that  the  proposals  for  econonn 
in  the  use  of  coal  and  electricity  create  special  ir. 
terest  in  the  financial  results  of  the  London  eK 
tricity  undei-takings  during  the  past  year.  His 
terest  takes  the  form  of  a  table  showing  the  liti 
revenue  returns  of  a  dozen  London  undertakings 
for  the  past  and  two  previous  years,  and,  after  re- 
marking that  "  many  companies  have  increased 
dividends,"  he  enigmatically  states  that  "  there  is 
obviousl}'  room  for  economy."  It  is  interesting  to 
note  that  the  net  revenue  returns  of  these  twelve 
companies  for  the  past  year  show  an  increase  in  the 
aggregate  of  6  per  cent,  on  those  of  the  previous 
year,  and  of  5.2  per  cent,  on  those  of  twO'  years  ago, 
which  represents  on  the  whole  only  a  fractionally  in- 
creased return  on  the  money  invested  in  these  under- 
takings. We  do  not  suppose  that  the  Daily  Mail 
will  cavil  at  this,  under  present  conditions  especially, 
but  apparently  the  inference  is  drawn  that  an  in- 
creased net  revenue  necessarily  implies  am  increased 
output  of  electricity,  and  that  the  latter  involves  the 
use  of  coal  or  fuel  which  would  not  otherwise  be 
used.  Neither  of  these  inferences  is  really  justified: 
with  the  increased  prices  for  electricity,  a  higher  net 
revenue  might  result  from  a  smaller  output  of  elec- 
tricity; and  experience  in  other  directions,  where 
lighting  has  been  curtailed,  has  shown  a  compara- 
tively small  reduction  in  fuel  used,  where  boilers 
have  to  be  kept  under  steam  in  any  case. 

However,  the  rationing  of  electricity  and  gas 
applies  mainly  to  large  consumers — such  as,  for  in- 
stance, the  Daily  Mail  and  its  associated  newspapers 
— and  without  expressing'  any  opinion  as  to  whether 
they  are  in  a  position  to  economise  or  not,  we  can 
safely  afHrm  that  the  increased  use  of  electricity 
(and  gas)  is  the  bedj'ock  foundation  of  fuel  economy 
proposals  at  the  present  time.  In  this  connection, 
attention  may  be  drawn  to  the  remarks  of  the  chair- 
man at  the  meeting'  of  the  City  of  London  Electric 
Lighting  Co.,  Ltd..  reported  in  our  "  City  Notes  " 
to-day. 

With  regard  to  the  Board  of  Trade  Order  of 
March  26th,  restricting  the  consumption  of  gas  and 
electricity  by  private  consumers  in  the  Sovith  of  Eng- 
land (except  those  taking  very  small  quantities)  to 
five-sixths  of  their  consumption  in  the  correspond- 
ing quarters  of  1916'  or  1917,  "  whichever  was  the 
greater,"  while  this  condition  will  be  easily  com- 
plied with  by  many  consumers,  it  will  press  hardly 
upon  the  many  others  who  reduced  their  consump- 
tion to  the  minimum  before  1916,  and  have  left 
themselves  no  margin  for  further  economy.  It  has 
been  brought  to  the  notice  of  the  Board  of  Trade 
that  in  this  respect  the  Order  is  unfair,  discriminat- 
ing in  effect  against  those  who  have  practised 
economy  in  the  past,  but  nevertheless  the  Order  has 
been  put  in  force.  One  result  which  we  anticipate 
as  a  possible  outcome  of  this  condition  is  an  in- 
creased use  of  coal  for  domestic  purposes;  for  a 
large  proportion  of  gas,  and  an  increasing  amount 
of  electricity,  is  at  present  used  for  cooking  and 
heating,  and  the  most  obvious  method  of  reducing 
the  consumption  of  these  commodities  is  to  cook 
with  coal  fires — the  supply  of  coal  available  under 
the  rationing  scheme  being  ample  for  this  purpose. 
We  wish  to  point  out  that  so  far  as  this  result 
occurs,  it  will  entail  an  increased  consumption  of 
fuel  on  balance,  which  is  precisely  the  opposite 
effect  to  that  desired  by  the  Government,  for  there  is* 
no  doubt  that  cooking  and  heating  by  gas  and  elec- 
tricity involve  a  smaller  consumption  of  fuel  than 
the  direct  use  of  coal. 

It  may  be  that  such  cases  will  be  in  the  minority, 
and  that  on  the  whole  an  economy  of  fuel  in  domes- 
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tic  establishment's  will  be  effected;  the  curtailment 
of  shop-window  lighting  and  the  early  closing 
order  for  places  of  entertainment  and  refreshment 
will  certainly  have  that  result,  and  thus  the  Order 
may  appear  to  have  achieved  its  purpose.  It  must 
also  be  admitted  that  while  the  present  Order  will 
impose  a  considerable  amount  of  labour  upon  the 
clerical  staffs  of  gas  and  electricity  supply  under- 
takers, it  would  be  a  far  greater  task  to  draw  up  a 
schedule  of  rations  for  individual  consumers  based 
upon  the  number  of  persons  on  the  premises  or  the 
number  of  rooms  occupied,  even  though  the  data 
necessary  for  this  purpose  are  already  tiled  in  con- 
nection with  the  food  and  coal  rations.  Neverthe- 
less, leaving  apart  the  question  of  labour,  it  cannot 
be  seriously  denied  that  the  system  of  rationing 
adopted  in  this  case  is  fundamentally  unsound  and 
unfair,  and,  while  it  may -serve  in  the  present  emer- 
gency, it  most  certainly  ought  to  be  superseded  by 
an  equitable  and  logical  system  at  the  earliest 
opportimity. 


former;  its  aims  are  simple  and  broad-minded,  and 
in  that  light  we  welcome  the  proposal,  and  com- 
mend it  to  the  favourable  notice  of  our  central- 
station  readers. 


British 
Electrical 
Engineers. 


While  station  engineers  are  still 
struggling  with  the  problem  of 
organising,  upon  the  old  A.E.S.E. 
as  a  foundation,  a  new  association 
of  station  engineers  and  charge 
engineers  generally,  known  as  the  "  Electrical 
Power  Engineers'  Association!,"  of  which  local 
branches  are  already  in  existence,  and  which  is 
carrying  on  an  active  campaign  in  the  Provinces  to 
secure  additional  members,  we  learn  that  still  an- 
other proposal  has  been  formulated,  contemplating 
•  the  formation  of  an  "  Association  of  British  Elec- 
-  trical  Engineers."  Some  particulars  as  to  the  ideas 
I  and  intentions  of  the  promoters  of  this  movement 
"  are  given  in  om*  "  Notes  "  columns  to-day,  from 
which  it  will  be  seen  that  it  has  been  launched  with 
the  unofficial,  but  undisguised,  support  of  some  of 
the  most  influential  bodies  connected  with  the  elec- 
trical industries — notably  the  Institution  of  Elec- 
trical Engineers  and  the  Incorporated  Municipal 
Electrical  Association — as  well  as  by  smaller  socie- 
ties more  directly  associated  with  central-station 
work.  The  project  is  still  in  embryo,  but  is  assum- 
ing" practical  shape,  and  will  shortly  come  before  the 
electrical  public  for  open  discussion;  in  the  first  in- 
stance, the  formation  of  the  "  Electricity  Supply 
Section"  is  proposed,  implying  that  the  scheme  as 
a  whole  will  ultimately  include  other  sections  of  the 
industry,  as  and  when  the  occasion  arises  for  their 
formation. 

The  question  will  naturally  be  asked :  What  will 
be  the  relations  of  this  new  body  to  existing",  socie- 
ties with  similar  objects  ?  From  inquiries  that  we 
have  made,  we  imderstand  that  its  attitude  will  be 
wholly  friendly  and  beneficent  towards  all  of  them, 
Its  purpose  is  purely  protective — "To  safeguard 
the  interests  of  all  professional  and  technical  men  " 
in  the  electrical  industries;  it  is  somewhat  akin  to 
the  British  Medical  Association,  and  is,  of  course, 
in  no  sense  a  "  trade  union.'.'  It  appears  to  em- 
body the  proposal  which  has  been  urged  at  meet- 
ings in  connection  with  the  reorganisation  of  the 
A.E.S.E. — namely,  that  the  initiative  should  come, 
mot  from  the  junior  members  of  station  staffs,  but 
from  the  seniors ;  it  may  be  regretted  that  action 
was  not  taken  by  them  earlier,  in  view  of  the 
vigorous  efforts  that  have  been  made  by  the  juniors 
to  organise  themselves,  which  might  then  have  been 
directed  towards  the  development  of  the  B.E.E. ; 
but  we  trust  that  the  work  that  has  been  accom- 
plished by  them  will  in  the  end  prove  fruitful,  for 
the  successful  establishment  of  the  B.E.E. .  sup- 
ported as  it  is  by  such  powerful  forces,  can  hardly 
be  doubted,  and  it  will  clearly  be  in  the  interest  of 
the  minor  associations  to  affiliate  themselves  to  or 
merge  themselves  in  the  new  body.  The  latter,  we 
understand,  'has   no   desire   to    interfere    with    the 


The    United    States    is    hastening 
American         forward  with  special  legislation  for 

Water  Power,  facilitating  the  greater  use  of  water 
power.  Our  American  exchanges 
just  to  hand  contain  particulars  of  plans  for  "  quick 
action,"  and  advice  from  Secretary  of  War  Baker 
and  other  State  Secretaries  urging  all  possible  haste 
upon  the  Committee  which  is  dealing"  with  the  mat- 
ter. The  joint  advice  of  the  Secretaries  sets  forth 
that  the  water-power  problem  is  one  of  the  most 
important  matters  for  the  consideration  of  Congress 
on  account  of  the  conditions  now  affecting  the  power 
supply  industry',  and  the  need  for  maintaining  the 
entire  industrial  machinery  at  its  highest  efficiency. 
It  is  added  :  — 

The  industrial  expansion  which  has  been  necessary  in  order 
to  produce  the  materials  and  equipment  needed  in  the  prose- 
cution of  the  "war  has  placed  unprecedented  demands  upon 
the  electric  power  industry  to  such  an  extent  that  the  output 
of  commercial  central  stations  has  increased  more  than  ty\ 
per  cent,  since  1914.  This  increase  has  been  greatest  in  the 
manufacturing  sections  of  the  Ea.st,  where  water-power  deve- 
lopment is  comparatively  limited,  and  has  been  chiefly  in  the 
form  of  steam-feenerated  power,  because  steam  power  can  be 
developed  more  quickly,  and  at  less  capital  cost  than  water 
power. 

There  is  also  need  of  legislation  in  order  that  time  may  be 
given  to  prepare  for  the  developments  that  must  take  place 
after  the  close  of  the  "war  if  the  United  States  is  to  maintain 
itJ3  proper  place  in  "world  trade,  or  even  to  supply  its  domestic 
needs.  A  survey  of  our  water-power  resources  is  needed, 
particularly  w"ith  relation  to  specific  districts  and  si>ecific  in- 
dustries. 

It  is  suggested  that  there  should  be  a  co-9rdina- 
tion  through  a  single  agency  of  all  the  Federal  Gov- 
ermnent  establishments  which  have  to  do  with  the 
administration  of  water  power,  and  that,  as  far  as 
practicable,  all  agencies.  Federal,  State,  and  private, 
sliould  be  brought  into,  co-operation.  A  Federal 
Power  Commission,  with  ample  authority  to  under- 
take preliminarv"  investigations,  is  reconnnended  in  a 
Bill  that  is  now  before  Congress.  It  is  not  only  the 
need  for  power  development  that  has  led  to  this 
movement,  but  the  need  of  increasing  the  proportion 
of  water  power,  and  reducing  the  drain  on  coal  and 
(particularly)  petroleum  supplies,  as  well  as  lessen- 
ing the  demands  upon  labour  and  transportation. 
The  latter  demands  alone  are  regarded  as  sufficient 
reason  for  substituting  water  power  for  stean"i 
power  wherever  possible. 


Supply  "Worlts 
in  Invaded 
Districts. 


The  French  Minister  of  Public 
Works  has  requested  the  chief  engi- 
neers" of  the  Pouts  et  Chaussees  in 
all  Departments  to  examine  a  pro- 
gramme for  utilising  the  hydraulic 
powers  belonging  to  or  under  the  control  of  the 
State.  On  the  other  hand,  the  supply  companies 
whose  works  are  situated  in  enemy-occupied  dis- 
tricts have  approached  the  Government  in  regard  to 
the  resumption  of  activity  as  soon  as  circumstances 
will  permit.  Under  the  auspices  of  the  Syndicat  des 
Producteurs  et  Distributeurs  d'Energie  Electrique 
the  various  companies  have  "met  and  submitted  to 
the  authorities  a  scheme  for  the  restoration  of  the 
works  and  the  networks  of  mains.  According  to  a 
statement  recently  made  at  the  annual  meeting  of 
the  Electricite  et'Gaz  du  Nord,  the  authorities  ap- 
pear disposed  in  principle  to  grant  certain  financial 
facilities  in  such  a  manner  that  the  companies  con- 
cerned will  not  be  compelled  to  await  the  evacuation 
of  the  invaded  territory  before  they  willbeable  to 
provide  plant  and  machinery  in  substitution  for 
those  removed  by  the  enemy.  It  appears  that  two 
or  three  stations  are  still  in  operation  in  the  region 
concerned. 
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THE     SANDBERQ     TREATMENT     OF 
TRAMWAY     RAILS. 


The  name  of  Saiidberg  has  been  closely  connected  with  tram- 
way practice  during  the  last  few  years — first,  by  reason  of  its 
association  with  silicon  rails,  which  have  Ijcen  successfully 
employed  on  many  tramway  systems  throughout  the  world, 
and,  later,  by  the  development  of  sorbitic  steel,  which  is 
of  great  interest  to  all  users  of  rails,  whether  for  tramways 
or  railway  purposes.  The  value  of  the  Sandberg  treatment, 
which  produces  a  sorbitic  structure,  can  be  realised  only 
in  the  case  of  new  rails,  and  as  new  rails  are  to-day 
practically  unprocurable,  the   use  of  the  true  sorbitic  rail, 


Normal  State. 


Intermediate. 


Fig.  1. — Photo-micrographs  of  a  Steel  Tramway  Rail, 


so   far   as   tramways   are   concerned,    must   neces-sarily  be 
deferred  until  rails  are  available. 

In  the  meantime,  the  deterioration  of  permanent  way  on 
tramways  is  continuing  at  a  very  rapid  rate,  and  the  atten- 
tion of,  the  Board  of  Trade  is  being  seriously  directed  to 
meaas  by  which  the  most  important  tramway  systems  in 
the  country  can  be  maintained  in  such  a  condition  as  to 
continue  to  give  a  reasonable  service. 

Having  regard,  therefore,  to   the   conditions  which    at 
present  prevail,  any  method  or  process  which  will  prolong 
the  life  of  the  track  must  be  of  gi'eat  im- 
portance, not  only  from  the  point  of  view 
of  individual  tramways,  but  more  especi- 
ally from  the  national  standpoint. 

A  development  of  great  interest  in  the 
treatment  of  rails  is  that  which  has  re- 
cently been  devised  by  Mr.  C.  P.  Sand- 
berg, and  which  consists  in  the  hardening 
of  rails  in  situ.  It  is,  perhaps,  a  some- 
what daring  innovation  to  treat  rails 
lying  in  the  ground,  because  any  method 
of  hardening  involves  seme  form  of 
heat  treatment.  The  process,  which  is 
patented,  has  been  carefully  developed 
until  it  can  be  claimed  to  be  a  practical 
working  proposition.  While  experimental 
work  has  been  carried  on  for  some  time 
on  the  Leeds  tramways  and  elsewhere, 
the  application  of  the  Sandberg  treat- 
ment in  situ  at  Croydon  is  the  first  ap- 
plication under  working  conditions,  and 
we  had  the  pleasure  of  inspecting  it  on 
Tuesday,  March  2(;th,  when  tests  and 
specimens  of  treated  rails  were  shown 
which  appeared  to  prove  all  the  claims 
made  for  the  process. 

Obviously,  the  invention  must  neces- 
sarily include  means  by  which  the 
treatment  of  the  rail  is  done  ])rogressively.  The  patent 
claims  the  hardening  or  tempering  of  the  head  or  surfaces 
of  rails,  switches,  and  points  of  crossings,  by  heatins 
them  in  continuous  succession,  and  subsequently  quench- 
ing or  cooling  them  moderately  quickly,  in  order  to 
produce  the  hardness  or  temper  desired.  "The  method  of 
accomplishing  this  consists  in  causing  a  flame,  or  flames, 
to  move  slowly  along  the  surface  of '  the  rail,  and  this  is 
what  has  been  done  on  the  Croydon  Corporation  tram- 
ways. 


Mr.  E.  F.  Morgan,  the  borough  road  surveyor  of  Croydon, 
after  investigation  into  the  Sandberg  system  of  treatment 
in  nitu,  decided  to  apply  the  method  to  a  portion  of  the 
tramway  i-ails,  and  the  work  of  hardening  the  rails,  a,s  well 
as  joints,  has  now  been  carried  on  for  some  time  past. 

A^'hile  the  treatment  constitutes  a  striking  departure- 
from  existing  practice,  the  method  of  application  is  a  good 
deal  simpler  than  might  at  first  be  thought  possible.  Th: 
application  of  a  somewhat  intense  heat  to  the  surface  of  a 
tramway  rail  might  give  rise  to  doubt  as  to  what  effect  the 
heat  would  ha\'e  on  the  surrounding  pavement,  for  it  has  to 
be  borne  in  mind  that  the  treatment  is  carried  out  without 
any  disturbance  whatever  of  the  permanent  way.  It  was  at 
first  thought  desirable  to  protect  the  pavement  against  the 
flame,  but  experience  showed  that  it 
was  not  even  necessary  to  provide  any 
form  of  protection,  for  the  reason  that 
the  heat  is  too  local  to  cause  any  damage 
to  the  surrounding  pavement. 

From  the  photo-micrographs  which 
have  been  obtained  of  the  Croydon  rails, 
of  which  examples  are  given  in  figs.  1  and 
:^,  the  hardening  is  carried  out  to  a  quite 
considerable  depth — about  J  in.,  and  the 
ideal  aimed  at  is  a  depth  of  about  |  in. 
on  the  inside  edge,  diminishing  to  zero 
on  the  outside  edge  of  the  rail.  Ob- 
viously, if  the  heat  treatment  can  pro- 
duce a  hard  head,  it  is  bound  to  result  in 
a  considerable  increase  in  the  life  of  the 
rail,  and  the  wear  must  be  in  consequence 
greatly  retarded. 
In  addition  to  treating  the  whole  length  of  rail  in  order 
to  retard  wear,  there  are  many  cases  where  the  most  serious 
trouble  on  tramway  permanent  way  arises-  at  the  joints ; 
in  other  words,  the  rail,  generally  speaking,  will  attain  a 
fairly  long  life  without  any  hardening  treatment,  but  the 
battering  of  the  joints  which  is  set  up  by  the  deteriora- 
tion of  the  permanent  way  at  these  points  has  such  effect 
on  the  rail  ends  as  either  to  make  the  rail  useless  or 
to  render  it  necessary  to  cut  the  rails  at  the  ends  and 
insert  new  short  lengths. 


Fig.  2. — The  Sandberg  Oxv-acetvlexe  Apparatus  for  Tramway  Rail  Treatment. 


It  is  under  conditions  of  battering  that  the  Sandberg 
treatment  has  proved  to  be  remarkably  efficacious.  While 
it  does  not  stop  the  knocking  at  the  joints,  the  system  can 
be  used  to  harden  the  rail  ends  to  such  an  extent  that  the 
effect  of  battering  is  very  much  reduced.  It  has  been  found  at 
Croydon  that  the  treatment  of  the  rail  ends  has  produced 
hardening  to  a  very  marked  degree,  and  while  the  photo- 
micrographs demonstrate  this  very  clearly,  there  is  ocular 
evidence  that  a  change  in  structure  has  taken  place,  because 
after  a  short  period  the  rail  ends  when  treated  become  highly 
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polished,  and  have  a  striking  resemblaiiec  to  the  polish 
obtained  on  manganese  jwints. 

The  treatment  of  the  rails  at  Croydon  is  accomplished  by 
means  of  a  special  travelling  truck,  on  which  is  mounted 
the  appai'atus  to  provide  means  of  heating  as/ well  as  cboling. 
The  source  of  heat  is  an  oxy-acetylcne  tianic.  the  acetylene 
generator  and  oxygen  cylinders  being  carried  on  the  truck, 
as  shown  in  the  illustration,  fig.  2  ;  a  tank  is  also  provided  to 
furnish  water  for  cooling.  By  means  of  a  geared  hand- 
wheel  the  truck  can  be  moved  at  a  certain  definite  rate. 

The  truck  is  the  first  of  its  type,  and  those  that  are 
now  being  designed  are  larger,  and  will  include  nuxlifications 
whicli  will  increase  the  efficiency  of  the  plant. 


Fig.  3. — Fkactukk,  Maclmkieu  Five -Ti.Miis,  Showing 
Depth  of  Hardening. 


While  oxy-;icetylene  is  used  in  the  cii.se  of  the  Croydon 
treatment,  it  is,  of  course,  possible  to  use  other  means  of 
heating. 

The  speed  at  which  the  treatment  is  applied  at  present 
with  this  first  type  of  truck  is  alwut  1  ft.  per  mimite,  but 
there  would  be  no  difficulty  in  greatly  increasing  this  s])eed 
by  tlie  iidoption  of  multiple  burners  and  trucks,  and  a  con- 
siderable saving  in  both  material  and  labour  should  be 
effected  by  the  development  and  use  of  this  treatment. 


NATIONAL     ELECTRICITY     SUPPLY. 


By  A  POWER  STATION  ENGINEER. 


( Coiiti)iiicil  from  prKje  80',).  y 

OxE  of  the  most  important  matters  influencing  tJie  cost  -of 
supplying  any  commodity  is  the  terms  on  which  capital  can 
be  raised  for.  the  purpose  of  proViding  the  manufacturing 
e([uipment.  Under  pre-war  conditions  the  annual  interest 
jiaid  on  money  expended  on  public- utility  undertakings  was 
as  follows  : — State,  :i  per  cent.  ;  local  authorities,  3i  per 
cent.  :  water,  docks,  harbour  boards  or  ti'usts,  4  iK;r  cent.  ; 
and  supply  companies,  ,51,  per  cent.  In  tlie  ca.se  of  boards 
or  trusts  and  supi)ly  comjiaiu'cs.  the  interest  named  is  in 
regard  to  undertakings  that  have  attained  a  reasonaiile 
measure  of  success,  and  represents  the  average  return  on 
all  classes  of  stock  or  shares. 

I  do  not  propose  to  complicate  the  arguments  for  and 
against  any  particular  type  of  administrative  l)ody  by 
entering  into  a  long  discussion  ius  to  the  aViility  of  one  to 
construi't  new  work  at  a  less  cost  than  another,  although  a 
good  deal  might  lie  said  on  the  subjert,  and  therefore 
assume  that  the  cott  will  be  substantially  the  same,  and  be 
equally  reliable  whsther  such  work  is  carried  out  by  (1)  the 
State,  (2)  one  form  or  another  of  public  authority,  (3)  a 
private  company,  or  (4)  a  combination  of  two  or  more  of 
these  interests.  The  best  expert  advice  would,  doubtless, 
be  obtained  in  either  cshe. 


As  I  have  assumed  that  the  constructional  work  will  l)e 
on  similar  lines  whatever  the  type  of  administrative  body, 
I  must  also  assume  that  the  ordinary  working  expenses, 
such  as  coal,  oil,  stores,  wages,  repairs,  rates,  and  taxes, 
also  the  amount  which  is.  or  ought  to  he,  set  aside  for 
depreciation,  will  be  substantially  the  same  in  either  cai<e, 
if  the  undertaking  is  run  on  modern  lines.  You  cannot 
entirely  eliminate  the  personal  factor  from  the  (piestion.but 
outstanding  ability  is  just  as  likely  to  be  found  and  utilised 
Viy  one  type  of  administration  ;is  another. 

The  only  items  in  the  cost-sheet  which  may  vary  are 
those  due  to  the  interest  paid  on  capital  and  the  cost  of 
management.  The  first  only  of  these  two  might  be  expected 
to  be  of  any  moment,  but  investigation  into  a  lai'ge  number 
of  returns  shows  that  in  practice  the  cost  of  management 
Varies  from  3  per  cent,  or  3i-  per  cent,  of  the  total  revenue 
in  the  case  of  the  State  or  a  local  authority  to  7  per  cent, 
in  the  case  of  a  supply  company. 

To  illustrate  the  effect  of  these  two  imiwrtant  items,  the 
following  particulars  are  set  out  on  the  assumption  that 
the  capital  expenditure  on  an  undertaking  is  £1,000,000 
and  the  annual  revenue  equal  to  20  per  cent,  of  the  capital 
expenditure.  The  working  expenses  are  taken  as  60  per 
cent,  of  the  revenue  : — 

Local  Board  or 

State.  authority.  Trust.  Company. 

(«)  W  o  r  k  i  u  jr             £                       &  £                      £ 

expenses...    120.000-     120,000  120,000     120,000 

(,*")Mana<!:ement(3%)  6,000  C:H%)  7.000  (.-)%)10,000  (7%)U,000 

((•)  Depreciation  (t%J40,000              40,000  10,000            40,000 

((/)  Interest     on 

capital    l...(3%),SO,000   (3.i%)35,000  (4%)4O,0OO  (5J%)55,000 

Total  expenses      £19fi,000         £202,000       £210,000         £229,000 

In  the  case  of  a  Government  Department,  after  allowing 
for  interest  on  money  and  for  working  exjjenses.  including 
ordinary  repairs,  no  special  depreciation  or  reser\'e  fund  is 
considered  necessary.  For  instance,  when  a  battleship  is 
worn  out  or  lost,  it  is  replaced  out  of  annual  taxation,  and 
a  similar  course  is  adopted  in  connection  with  other  (iovern- 
ment  property.  There  is  really  no  capital  expenditure  in 
the  usual  meaning  of  the  term,  except  when  the  cost  of  a 
war  or  other  special  outlay  occurs  which  cannot  be  met  at 
the  time  out  of  current  income,  and  has,  therefore,  to  be 
funded  knd  repaid  by  instalments  on  a  sinking-fund 
principle. 

The .  establishment  of  a  State  electricity  supply  would 
necessitate  the  funding  of  the  initial  costs  :  the  annual  con- 
tributions to  the  sinking  fund  would  not,  however,  be  equal 
to  4  per  cent.,  but  in  the  neighbourhood  of  ■>\  per  cent. 
The  difference  between  2i  per  cent,  and  4  per  cent, 
represents  £15,000  per  amium,  so  that  the  total  amiual 
cost  under  the  State  scheme  should  really  be  £181,000 
compared  with  the  company  scheme  of  £229,000,  thus 
showing  a  saving  of  £48,000,  or  a  reduction  of  26i  per 
cent,  in  the  cost  per  unit  sold. 

It  may  be  argued  that  by  the  time  the  State-owned 
undertaking  had  reached  the  position  indicated  above,  the 
company  concern,  owing  to  "  initiative  and  resource,"  would 
have  developed  far  in  advance  of  the  stage  mentioned,  and, 
therefore,  its  established  position  as  a  going  concern  would 
be  much  better.  Even  admitting  such  a  contentioir,  there 
still  remains  the  fact  that  the  company  must  have  passed 
through  the  same  stage  as  the  State,  and  the  comparison  at 
that  particular  jioint  is,  therefore,  fair  and  reiisonable.  On 
account  of  the  liigher  costs  incurred  by  a  company  under 
items  (}))  and  ('/),  the  only  excuse  in  its  accounts  that  can 
]K)ssibly  be  reduced  so  as  to  bring  the  total  costs  in  line 
with  those  of  the  State  is  item  (c),  which,  instea<l  of  being 
£120,000,  would  have  to  be  cut  down  to  £87.0011,  and  be 
equal  to  only  ioi  (x>r  cent,  instead  of  (Wl  per  cent,  of  the 
total  revenue.  I'nder  the  conditions  mentioned  such  a 
result  would  appear  to  be  an  impossibility. 

Those  best  aciiuainted  with  the  necessity  of  developing 
the  supply  industry  arc  I'onvinccd  that  the  work  should  be- 
carried  out  on  national  lines  ;  and  if  this  conclusion  i.s 
accepted,  it  i:-  e.~efntial  that  State  funds  should  be  used  for 
the  purpose,  so  ;ii  to  reduce  to  a  minimum  the  annual 
charges  against  revenue  due  to  the  capital  expenditure, 
which  represents  such  a  large  percentage  of  the  total  cost 
per  unit  sold.  A  Central  Go\-ernment  Authority  with  the 
loest  advice  in  the  country  at  its  disposal  majr  fairly  lie  ex- 
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pected  to  ensure  that  the  money  ])rovided  from  Imperial 
resources  shall  be  wisely  spent.  The  arfruments  in  favour 
of  State  intervention  appear  irrefutable. 

The  next  point  to  consider  is  what  type  of  District  Board 
should  be  apjxiinted  to  e.xercise  the  powers  which  would  be 
conferred  upon  it  by  the  State. 

Taking,  first,  the  possibility  of  administration  direct  by 
the  State,  there  is  not  at  present  in  existence,  so  far  as 
I  know,  any  Government  Department  exercising  powers  quite 
of  this  kind,  but  presumably  in  each  of  the  U>  districts  a 
district  commissioner  would  be  apppointed,  who  would  be 
assisted  by  a  skilled  staff  somewhat  on  the  lines  of  the 
advisory  experts  of  the  Central  Government  Authority, 
although  in  this  case  an  individual  might  be  responsible  for 
the  work  of  more  than  one  branch  of  the  Department.  The 
District  Commissioner  would  bo  a  man  of  wide  outlook,  and 
would  previously  have  held  a  high  executive  position  with 
a  large  supply  undertaking,  although  he  need  not  neces- 
sarily be  an  engineer  liy  training.  Subject  only  to  the 
supervisory  powers  exercised  liy  the  Central  Government 
Authority,  who  would  co-ordinate,  when  necessary,  the  work 
carried  out  in  adjacent  districts,  the  District  Commissioner 
and  his  assistants  would  be  responsible  for  the  design,  con- 
struction and  operation  of  all  power  stations  and  main 
transmission  lines,  and,  in  some  instances,  of  distributing 
systems  also.  All  proposals  involving  capital  expenditure 
woiild  be  investigated  by  the  Central  Authority,  and.  if 
passed  by  them.  State  funds  would  be  advanced  for  the 
purpose.  It  would  be  cumbersome  and  undesirable  to  deal 
with  all  financial  transactions  on  present  Government  lines, 
i.e.,  through  a  departmental  office  situated  in  TiOndon.  The 
District  Commissioner  should  have  full  powere  to  purchase 
and  pay  for  all  materials,  and  for  the  receipt  and  disburse- 
ment of  the  income,  under  general  regulations  laid  down  by 
the  Central  Aiithority. 

It  is  unnecessary  to  go  very  closely  into  the  present  form 
of  local  authority  administration.  The  powers  arc  vested 
in  the  City,  Borough,  or  Urban  District  Councils,  and  it  is 
usual  for  the  Council  to  delegate  such  powers  to  a  Committee, 
the  Couniil  retaining  the  right  to  intervene  when,  for  any 
special  reason,  intervention  appears  necessjiry  in  the  public 
interest.  The  chief  executive  officer  is  the  engineer,  and 
the  Committee  is  advised  on  law  and  financial  matters  by 
the  town  clerk  and  borough  treasurer.  Theoretically,  such 
a  Committee  forms  a  suitable  body  to  carry  out  the  duties, 
as  it  u.sually  consists  of  men  representing  a  wide  diversity 
of  interests,  such  as  large  and  small  businesses,  the 
various  professions,  and  a  sprinkling  of  Trade  Union  . 
officials.  A  defect  of  the  system  is  that  only  in  rare  in- 
stances are  elected  representatives  placed  on  a  Committee  on 
account  of  special  fitness  for  the  position.  The  appoint- 
ments are  made  too  often  on  pure  party  lines,  or  due  to 
seniority.  The  chairman  and  de}iuty-chairmau  of  the  Com- 
mittee (of  opposite  political  persuasion!  occasionally  retain 
office  for  considerable  periods,  and  in  such  cases  are  able  to 
be  of  real  service  to  the  undertaking.  In  other  cases  the 
chairman  and  deimty  arc  ajipointed  only  for  a  limited  period 
to  enable  the  office  to  be  held  by  a  lai'ger  number  of  indi- 
viduals. All  appointments  of  this  kind  are  subject  to 
change  through  the  whims  of  the  electore.  Continuity  of 
policy  is  an  important  element  in  the  development  of  any 
business  undertaking,  and  any  system  of  administration  is 
defective  that  necessitates  a  change  in  })ersonnel  due  to  no  . 
fault  in  the  services  rendered. 

There  are  not  a  large  number  of  boards  or  trusts  in  exist- 
ence, and  it  is  consequently  a  little  difficult  to  out-limit 
such  an  organisation.  Speaking  generally,  they  consist  of 
men  of  standing  appointed  to  represent  various  authorities 
who  are  concerned  either  financially  or  otherwise  in  the 
undertaking.  A  Water  Board,  for  instance,  mainly  t'onsists 
of  individuals  elected  by  the  Local  Government  Authorities 
ill  whose  area  the  supply  is  given — such  as  County,  Borough, 
or  Urban  District  Councils — and  is,  therefore,  closely  akin 
to  a  single  Local  Authority  Committee  or  Council.  A 
Harbour  Board  or  Trust  consists  of  representatives  appointed 
by  Government  Departments — such  as  the  Admiralty,  the 
Board  of  Trade,  the  Trinity  House — and  by  Local  Autho- 
rities in  whose  area  the  harliour  is  situated,  togetliiT  with 
others  elected  by  those  who  use  the  undertakings,  such  as 
the  owners  of  ships,  warehouses,  and  wTiarves. 


The  administration  of  a  supply  company  is  conducted  hjx.* 
a  lioard  of  directors,  each  of  whom  must  be  to  a  gi-eater  or-t 
lesser  extent  interested   financially  in  the  undertaking.     A  i 
portion  of  the  directorate  often  represent  large  manufactur- 
ing concerns  who  were  associated  with  the  formation  of  the 
company  as.contractore  for  plant  or  other  equipment,  and, 
by  reason  of  obligations  then  agreed  to.  the  undertaking 
,  places  extensions  in  the  hands  of  certain  firms.     Although 
formed  primarily  for  the  jiurpose  of  affording  a  supply  under 
statute,  there  is  no  doutit  that  incidentally  those  who  pro- 
vide the  "Sinews  of  War"  are  out  to  obtain  as  large  a' 
return  as  possible  on  the  capital.     Part  of  the  capital  of ' 
some  of  the  larger  companies  is  entirely  unrepresented  by 
assets,  due  to  excessive   formation   exjienses  or  to  under- 
writing  the   capital   issues.      The    financial   arrangements 
made  l)y  certain  comptmies  in  connection  with  subsidiary 
concerns  have  been  the  subjei^t  of  serious  criticism.     On 
the  other  hand,  it  is  pleasing  to  jilace  on  record  an  appre- 
ciation of   the   high   business   standard   adopted  by  some 
directore  when  piloting  their  companies  through  jieriods  of 
exceptional  difficulty  into  the  comparative  calm  of  esoal)- 
lished   prosperity.       ilany    directors    and    engineere    are 
undoubtedly  men  of  outstanding  ability,  but  financial  con- 
siderations are  very  liable  to  outweigh  all  othei"s. 

Summarising  the  chief  points  dealt  with  in  the  foregoing 
remarks,  it  might  seem  that  as  a  plain  and  straightforward 
business  proposition,  a  combination  of  cheap  capital  provided 
by  the  State,  and  the  ability  of  a  board  of  directors  to 
obtain  the  largest  possible  return  on  capital,  would  offer  an 
excellent  solution  to  the  problem  ;  but,  on  second  thoughts, 
it  will  be  seen  that  the  niembere  of  the  boai'd  would  not  be 
personally  intercsteil  in  the  financial  results.  There  would, 
therefore,  ajipareutly  lie  absent  that  "initiative  and  re- 
source" which  is  supposed  to  be  so  "distinctive  of  private 
enterprise."  Any  division  of  the  capitiil'  responsibilities 
between  the  State  or  local  authorities  and  private  interests, 
as  was  suggested  some  time  ago  to  deal  w  ith  one  important 
area  in  the  country,  would  oidy  be  a  compromise  without 
securing  that  important  advantage  to  the  cheapening  of  the 
supply  which  the  use  of  State  funds  alone  can  give. 

In  order  to  ascertain  the  various  interests  invohcd,  it 
will  be  convenient  to  define  more  clearly  the  duties  which 
the  District  Board  will  have  to  carry  out. 

A  certain  amount  of  controversy  has  arisen  as  to  the 
extent  to  which  any  scheme  of  reorgaiusation  should  be 
carried.  For  instance,  is  the  new  administration  to  lie 
responsible  only  for  the  so-called  super-stations  and  main 
transmission  lines,  and  afford  bulk  supplies  to  existing 
undertakers,  or  should  it  acquire  the  whole  of  the 
existing  power  stations  ?  A  further  alternative  is  to  take 
over  only  thase  power  stations  which  can, for  the  time  being, 
be  used  efficiently,  and  rely  on  low  charges  for  a  bulk 
supply  automatically  to  shut  down  the  small  local  plants. 
Another  jxiint  of  importance  has  reference  to  the  acquisition 
of  existing  distributing  networks. 

Dealing  with  the  last-meutioned  matter  first,  the  general 
opinion  expressed  by  associations  or  undertakings  most 
intimately  concerned,  is  that  distribution  in  detail  can  be 
both  efficiently  and  conveniently  dealt  with  locally  ;  these 
powers  should,  therefore,  remain  in  the  hanils  of  existing 
undertakings,  subject  to  such  adjustments  of  boundaries  :is 
may  be  found  necessary  to  make  the  areas  more  compact. 
The  special  knowledge  obtained  by  the  local  undertakers 
will  then  be  used  to  the  greatest  advantage  in  developing 
the  demands  amongst  the  industries  and  residents  in  the 
areas. 

The  question  as  to  the  ownership  and  operation  of  main 
transmission  lines  is  more  complex,  bearing  in  mind  the 
fact  that  these  lines  will,  or  may,  be  used  for  («)  affording 
supplies  to  authorised  distributors  :  (//)  the  interchange  of 
supplies  between  adjacent  power  stations ;  (r)  supplies  to 
districts  where  statutory  ]iowers  have  not  yet  been  exer- 
cised ;  ((/)  supplies  to  large  indi\idual  consumers  situated 
on  the  run  of  the  lines  in  existing  statutory  areas  ;  (?)  large 
supplies  to  railways,  canals,  &c.  There  will  probably  be 
complete  agreement  that  the  authority  owning  and  operat- 
ing the  power  stations  should  alsn  own  and  operate  all  lines 
used  for  purposes  («).  (/'),  and  (c).  ami  as  no  powers  have 
been  obtained  by  the  local  authorities  mentioned  under- (r), 
they  will  suffer  no  loss  if  the  work  is  undertaken  on  their 
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behalf  by  the  District  Board.  Under  heading  (j/)  would  fall 
supplies  to  large  electrochemical,  metallurgical,  and  other 
similar  industries,  which  would  be  ^ven  on  special  terms 
and  conditions  requiring  the  closest  co-operation  between  the 
power  stations  and  the  consumers.  It  is,  therefore,  desirable 
that  the  authorised  distributor  should  relin<(uish  these 
rights  subject  to  a  payment  to  them  of  an  annual 
acknowledgment  based  on  a  jDercentage  of  the  annual  income 
derivable  therefrom.  This  arrangement  would  also  avoid 
any  division  of  responsibility  in  regard  to  the  transmission 
lines,  as  the  construction,  operation,  and  maintenance  would 
remain  absolutely  in  the  same  hands  as  the  power  stations. 
(To  be  concluded.) 


THE     MECHANICA'L     DESIGN     AND     SPECI- 
FICATION   OF    THE    TURBO-ALTERNATOR 
ROTOR. 


Bv  S.  F.  BARCLAY,  Ph.D..  B.Sc,  A.M.I.E.E. 


(Ahslracl  of  yapcr  read  before  the  Institution  ok  Electrical 
Engineers.) 

(^CvHtiriiieil  from  paife  296.J 
There  arc  limits  to  tbo  size  of  forging  that  a.  st4^cl  iiianufac- 
turor  «•«  undortiike.  The  largest  size  of  rotor  that  can  be 
pRwluced  in  a  single  piwe  is  iu  the  neighbourhood  of  .50-in. 
diametor-  For  all  outputs  so  far  contt-mplated  at  3,600,  3,000, 
and  2,4tK)  r.p.m.  a  single  forging  can  be  obtained,  and  also 
for  all  except  very  large  outputs  at  l,8tKI  aud  1..500  r.p.m. 
For  very  large  outputs  at  1,8(XI  r.p.m.  and  lower  si)eeds  the 
soundest  construction  is  to  ft)rge  a  hollow  cylinder  earned  on 
a  through  shaft  as  shown  iji  tig.  2.  Forging  the  cylinder  on 
It  mandrel  does  work  aw  the  steel,  and  gives  it  its  best  quali- 
ties on  the  inner  periphery  where  the  hoop  stress  is  a  maxi- 


Forgod  cylinder  fthrunh 


Fio.  -2.— Rotor  fok  a  Larue  I.OCKJ-r.p.m.  Tcrbo-Altern.wor. 

mum.  Moreover,  iu  quenching. 'the  oil  has  access  to  the 
lx)re  and  the  maximum  benefits  of  the  heat  treatment  are 
conferred  at  the  part  of  maximum  hoop  stress.  With  such 
largo  rotors  there  is  no  difliculty  in  .so  i)rop<jrtioning  the  belt 
of  metal  between  the  bott<3m  of  the  .slots  and  the  bore  that 
the  hoop  .stress  is  kept  down  to  a  sati.sfactoiy  vahie.  For 
very  large  rotors  this  construction,  therefore,  constitutes  an 
excellent  axrangement. 

In  determining  the  design  of  the  shaft  it  is  most  important 
that  the  proportions  should  be  such  that  the  cmve  of  deflec- 
tifrti  i.s  .smooth  and  free  from  any  sudden  change.  For  the 
.stnicture  to  bo  .s:ife,  not  only  must  the  area  of  the  st«el  be 
adequate  for  the.  load  to  be  carried,  but  the  proix)rtions  must 
l>e  sueb  that  it  is  free  to  yield  ela.stically  to  exert  its  reactive 
force  without  any  local  over-stress  being  cau.sed.  Where  there 
is  an  abrupt  incwase  of  diameter  in  a  shaft,  the  shaft  por- 
tion is  under  stress,  and  is  yielding  ela.-^tically.  The  flow  of 
stress  int<3  the  larger  diameter  is  somewhat  gradual,  and  the 
face  of  the  metaj  that  is  rising  at  riglit  angles  from  the 
sruallcr  to  the  larger  diameter  caiiies  little  or  no  stress;  there 


Fig.  3.  Fig.  4. 

..Pig.   3.— .\  Sitdhkn  Incrkask   in  Diametku   RroAFtoKD  as 

.Vdiuni;  Metai,  to  \  (InAorAL  Inckeasi;, 
Pig.  4— Solid  Forgep  Rotok  with  Defective  Shaft  Design. 

!  is,  therefore,  in  intimate  contact  steel  that  is  elongating  and 
,  compressing  elastically  and  steel  without  stress,  and  great 
I  weakness  is  thus  caused.  K  gradual  change  of  diameter  repre- 
sents a  normal  de.=ign.  and  a  sudden  change  is  to  be  regarded 
as  adding  metal  to  the  noimal  design  as  shown  shaded  in 
fig.  3.  The  added  metal  tends  to  prevent  the  noi-mal  elastic 
j  deformation,  and   has  inadequate  strength   for   the  purpose. 


In  fig.  4  is  shown  a  case  of  failure  that  came  to  the  author's 
notice  a  few  years  ago.  It  will  be  noticed  that  there  is  a  very 
sudden  increase  of  diameter  between  the  bearing  jounial  and 
the  largo  oil  baffle  that  is  formed  sfilid  with  the  shaft.  After 
11  months'  running  the  shaft  broke  in  the  position  shown. 
Not  only  was  the  design  thus  mo.st  unsound,  but  the  material 
was  unsuitable,  being  a  high  carbon  st<-«l  that  had  not  been 
heat  treated,  and  had  a  very  coars<.>.  grain  size. 

.Abrupt  changes  in  the  curvtj  of  deflection  must  therefore 
be  carcfuhy  avoided.  The  shaft  should  be  gradually  stepped 
to  avoid  any  sudden  increase  of  diameter,  and.  wherever  a 
change  of  section  occurs  a  carefully  fonned  radius  should  b« 
provided;  the  radii  fehould  be  given  a  fine  finish  and  good 
polish. 

The  need  for  avoiding  abrupt  change  of  section  applies  to 
all  parts  of  the  rotor,  and  at  the  junction  between  the  teeth 
aud  the  body  of  the  rotor  ample  radii  should  be  provided. 

The  maximum  reverse  stress  iu  the  rotor  is  in  the  neck  of 
the  bearing  journal  at  the  part  marked  "  A  "  in  fig.  2.  The 
weight  of  the  rotor  puts  the  fibres  at  the  top  of  the  shaft 
into  compression,  and  at  the  bottom  of  the  shaft  into  ten- 
sion. As  the  shaft  turns  round  the  stress  changes  from  ten- 
sion to  compression.  In  the  c-ase  of  a  3,0(J0-r.p.m.  alternator 
tho  number  of  reversals  per  day  is  4,320,000,  a  number  equal 
to  what  investigators  into  the  subject  of  alternating  stress 
have  regarded  as  a  complete  endurance  test. 

The  conditions  necessary  for  failure  by  fatigue  are  that 
the  real  elastic  limit  of  the  .steel  is  exceeded,  but  that  the 
yield  point  is  not  reached.  If  the  elastic  Mmit  were  not 
reached,  the  metal  would  not  fail  however  many  reversals 
might  be  made;  if,  on  the  other  hand,  the  yield  point  were 
reached  the  failme  woidd  take  place  by  ductile  elongation 
before  fatigue  developed. 

It  is  fairly  certain  that  failure  by  fatigue  is  independent  of 
the  speed  of  the  reversals  unless  the  speed  be  very  low  or 
very  high.  It  is  probable  that  at  the  noi-mal  running  speed 
of  the  high-speed  alternator  the  alternations  of  stress  have 
a  maximum  ell'ect,  since  the  s{x>ed  is  not  sufficiently  high  foi- 
it  to  have  any  ameliorating  effect,  and,  on  the  other  hand, 
the  great  sjjeed  tends  to  bring  unforeseen  load  into  play.  It 
l)e«)mes  necessary,  therefore,  to  give  very  careful  attention 
to  the  design  in  this  respect. 

The  fatigue  failure  is  so  insidious  m  its  action,  and  so  many 
imforeseen  factors  may  be  present  to  contribute  to  it,  that 
a  big  maxgin  of  safety  is  desirable.  For  instance,  the  calcu- 
lated stress  may  be  much  exceeded  by  a  shght  error  of  align- 
ment, and  the  possibility  of  minute  irregularities  or  flaws 
mu.st  be  considered,  whch  for  any  other  condition  of  loading 
would  be  without  practical  effect.  Moreover,  the  torsional 
stress  which  is  a  contiibuting  factor  may  have  its  normal 
value  much  exceeded  by  a  short-circuit.  Further,  the  true 
ela.stic  limit,  which  determines  fatigue  failm-e,  is  considerably 
lower  than  the  yield  point.  Taking  all  these  factors  into 
consideration,  it  is  the  author's  opinion  that  the  combined 
calculated  stress  in  the  neck  of  the  jouraal  should  not  exceed 
7i  per  cent_.  of  tho  yield  point  of  the  steel.  With  the  high 
bearing  duties  of  to-day — journal  speeds  of  6,500  ft.  per  minute 
being  quite  satisfactory — there  is  no  difficulty  in  keeping 
within  this  factor  of  safety. 

The  i-ate  at  which  steel  cools  has  a  profound  effect  on  its 
structure  and  physical  properties.  The  greater  the  tempera- 
ture to  which  steel  is  heated,  the  longer  it  is  maintained  at 
high  temperature,  and  tho  more  slowly  it  is  cooled  the  greater 
is  the  crystal  size  and  the  less  dependable  is  the  steel.  A 
niedimn  carbon  .steel  of  the  kmd  suggested  for  the  rotor  has 
its  yield  ix)int  increa-sed  about  30  per  cent,  by  oil  hardening. 
It  is  seen,  therefore,  that  the  con-ect  oil  treatment  of  steel 
very  considerably  improves  its  tensile  strength,  and  also  puts 
the  steel  generally  into  better  condition  and  makes  it  more 
reliable.  For  these  reasons  it  is  vei->-  desirable  that  all  alter- 
nator rotor  forgings  should  be  oil  treated.  The  approximate 
treatment  of  the  steel  in  question  would  be  to  immerse  in  oil 
at  about  800  deg.  C.  and  temper  at  about  5.50  deg.  C.  tho 
tre;itment  varying  according  to  the  carbon  content.  The  heat 
ti-eatment  should  be  carried  out  after  the  forging  has  been 
rough  tm-ned. 

-As  already  indicated,  the  most  highly  stres.sed  part  of  tho 
rotor  is  in  the  end-bolls  retaining  the  rotor  end-windings,  and 
the  design  of  tho  bells,  therefore,  requhes  the  most  careful 
attention.  In  the  ca.so  of  a  5.000-KW.  altei-nator  at  3.0<TO 
n.p.M.  with  a  31-in.  diameter  rotor,  at  the  overspeed  of  20 
\iex  cent,  above  normal,  the  centrifugal  force  exerted  by  the 
windings  at  each  end  of  the  core  is  al)out  820  tons.  If  to  this 
is  added  the  centrifugal  force  of  the  beU  itself,  the  total 
centrifugal  force  at  each  end  is  about  2.000  tons.  For  such 
enormous  forces  it  is  obvious  that  the  material  employed  must 
be  very  high  gi'ade 

In  considering  the  choice  of  material  for  the  end-bells  the 
designer  naturally  has  preference  for  non-magnetic  material. 
With  the  end-heil  regist<'ring  on  tlie  rotor  core,  if  it  is  ma^;- 
netic  it  offers  a  direct  leakage  path  of  lonsidcrabic  are.i  from 
pole  to  pole:  in  (be  ca.se  of  an  average  .t.OOO-kw  .  3.000-K.P.M 
alternator  at  f\ill  load  the  leakage  is  of  the  order  of  10  per 
cent,  of  the  excitation  energy.  Before  steel  bells  were  tried 
it  was  thought  that  there  might  be  heating  in  them  due  to 
leakage  flux  from  the  stator.  but  experience  shows  that  such 
is  not  the  ca.se.  the  reason  being  that  any  such  flux  rotates 
synrhronou.'=lv  wHth  the  bell.  It  was  thought  also  that  for 
soUd  bells  of  any  material  such  a  large  mass  of  metal  close 
to  the  end  of  the  stator  core  might  cause  undue  heating  due 
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to  eddy  cun-ents  induced  by  the  action  of  the  flux  swinging 
from  tooth  to  tooth.    Such,  however,  is  found  not  to  be  the 

The  magnetic  end-bells  appeax  to  have  one  rather  remark- 
able effect  in  causing  great  heating  in  some  cases  at  the  ends 
of  the  .srtatov  core  when  running  on  short-circuit.  In  two 
cases  of  5,000-KW.  alternators  at  3,(W)  R.r.M.,  embedded 
thenuo-couples  placed  i  in.  from  the  end  of  the  core  showed 
a  rise  of  '250  deg.  F.  after  an  hour's  run  on  short-circuit. 
The  temiJeratm-e  rise  of  the  cast-iron  end-plates  was  about 
1-20  deg.  F.,  showing  that  the  greatest  heating  was  in  the 
hminatlons  them.*elves.  The  author  suggests  that  this  pheno- 
menon is  prolialily  due  to  the  steel  end-bells.  Since  the  effect 
d(H'i  not  occur  under  any  running  condition,  it  is  of  Uttlc 
importance.  It  mav.  however,  quite  upset  the  method  some 
makers  have  of  forecasting  the  temperature  rise  on  load  from 
light-load  tests— with  which  one  factor  is  the  temperature 
rise  on  short-circuit.  Moi-eover,  it  may  cause  the  designer 
to  attribute  to  eddy-cunent  loss  in  the  copper  a  loss  that  is 
due  to  something  el.se  altogether. 

Of  the  non-ferrous  metals  available  for  rnakmg  end-bells 
the  best  is  a  high-grade  mangane.se-bronze.  This  has  an  ulti- 
mate sti-ength  of  about  44  tons  per  sq.  in.,  a  yield  point_  ol 
•2'2  tons  i)er  sq.  in.,  and  an  elongation  of  '20  per  cent.  Tlie 
re:iJ  elastic  limit  of  the  material  as  shown  by  its  behaviour 
under  reversals  of  .stress  is  lower  with  regard  to  the  yield 
)>oint  than  vnth  a  good  steel.  For  this  reason  the  author  is 
of  opinion  that  the  maximum  stress  should  not  exceed  45  per 
cent,  of  the  yield  x>oint. 

In  fig.  5  is  shown  the  average  loiul  i>er  axial  linear  inch 
(hat  the  end-bell  has  to  carry  due  to  the  centiifugal  force  of 
the  end  .oils  for  a  rotor  for.a.WXl  R.r.M.  of  31-in.  diameter, 
calculated  at  the  overspeed  of  20  per  cent,  above  nonuai.  The 
bottom  curve  shows  for  various  thicknesses  Oie  load  that  the 
inangane-se-bronze  can  cari-j'  in  addition  to  itself  with  a  stress 
equal  to  about  45  per  cent,  of  the  yield  point— i.e.,  10  tons 
per  sq.  in.  With  a  31-in.  diameter  rotor  it  will  be  seen  that 
the  manganese-bronze  can  only  just  cariw  itself  when  its 
thickness  is  varied  from  0  up  to  about  0.7  in.  If  the  thick- 
ness is  further  increased,  the  stress  is  mcreased,  and  exceeds 


other  hand,  alloys  coutaming  a  large  peixxsntage  of  iron 
be  non-magnetic.  . 

Whereas  with  carbon  steel  oil  treatment  is  desirable, 
nickel-chrome  it  is  indispensable.  As  mth  the  rotor,  the 
bell  forgings  should  be  rough  turned,  and  then  be 
treated. 

{To   be-  coHcludcd.) 
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Fig.  5.— 5,000-kw.,  3,000-r.p.m.   Alternator. 
6.— Minimum  Thickness  of  End  DRmi  required  for 
Different  Dumeters-  of  3,000-r.p.m.  Rotors. 
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the  safe  value  for  the  material.    It  is  satisfactory  for  3,000- 
r.p.m.  rotors  up  to  about  23-in.  diameter. 

Oil-treated  carbon  steel  can  be  used  satisfactorily  for  the 
end-bells  of  rotors  up  to  about  35-in.  diameter  at  3,000  r.p.m., 
but  not  for  any  laiger  diameters.  The  curves  for  the  carbon 
and  for  the  nickel-chrome  steel  are  based  on  working  at  50 
l)er  cent,  of  the  yield  point  of  the  material,  the  carbon  steel 
having  a  yield  point  of  22  tons  per  sq.in.,  and  the  nickel- 
chrome  steel  40  tons  per  eq.  in.  Even  for  the  smaller  dia- 
meters, however,  there  are  advantages  in  favour  of  using 
nickel-chrome  steel.  For  instance,  for  a  25-in.  diameter  rotor 
a  thickness  of  1.43  in.  is  necessary  for  carbon  steel,  whereas 
with  the  nickel-chrome  steel  0.6  in.  would  be  sufficient.  The 
magnetic  leakage  with  the  nickel-chrome  steel  would  be 
much  less,  and  the  flow  of  the  ventilating  air  into  the  air 
gap  would  be  less  restricted.  For  rotors  more  than  25  in. 
in  diameter  nickel-chrome  steel  shoidd  always  be  used_. 
Nickel-chrome  steel  containing  about  3.5  per  cent,  nickel.  0.5 
per  cent,  chromium,  and  0.25  per  cent,  carbon  has  an  ulti- 
mate strength  of  about  50  tons  per  sq.  in.,  a  yield  point  of 
40  tons,  an  elongation  of  18  per  cent,  on  a  2-in.  test-piece, 
and  a  reduction  of  area  of  -50  per  cent. 

Hadfield's  manganese  steel  is  quite  unsuitable  for  end-bells, 
having  a  verv  low  vield  point,  and  havmg  the  remarkable 
quality  that."  although  really  soft,  defonnation  makes  it 
extraordinaiily  hard,  and  it  cannot  be  machined. 

MagnetLsatilni  app<\ir.s  to  be  due  to  the  arrangement  of  the 
atoms  in  the  molecule,  or  of  the  molecules  themselves,  and 
i,s  not  a  property  i^<-uliar  (o  the  atoms  of  those  elements  that 
are  magnetic.  There  is  the  effeitive  proof  furnished  bv 
Heusler  that  an  allov  contaimne  onlv  non-magnetic  p!ement=^. 
'may  be  magnetic.  He  produced  such  an  alloy  composed  of 
'60  ■per  cent."  copper.  26  per  cent,  manganese,  and  14  per  cent, 
aluminium,  all  of  which  elements  are  non-magnetic     On  the 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readers  are    iiirited   to   mhmit    particulars   of  mio  or    imj/rortd 
derives  and  apparatus,  which  will  be  published  if  considered  at 

sulficieitt  interest,  ■ 

^  A  New  Automatic  OH  Switch.  | 

Mauv  of  the  causes  which  open  oil  switches  in  modern  [xiwei 
transmission  or  distribution  cucuits  are  quite  transitory  iii 
nature,  c.y.,  a  bud  may  short-circuit  two  overhead  con- 
ductors, pay  the  penalty,  and  be  quickly  incinerated;  or  a 
sudden  heavy  overload  or  a  cable-' short "  which  clears  it- 
self may  open  the  oil  switches.  A  moment  or  two  later,  the 
switch  might  generally  be  closed  agam,  and  nomial  senicc  be 
resumed.  Where  there  is  an  attendant  always  at  hand,  tl^ 
oixmed  switches  are  re-closed  almost  immediately  to  see] 
whether  thev  will  hold  in,  hut  where  switches  in  a  remotf^ 
tiiuisformer  'station  iue  concerned  it  may  often  be  an  hotS 
or  more  before  an  attendant  can  arrive  to  test  the  switche 
and  during  the  whole  of  ,this  tune  service  is  interruptedi 
probably  unnecessarily. 

A   switch   \\hich   will  close  again  automatically   after,  sa; 
three  minutes,  remain  clo.-5ed  if  the  circuit  be  then  clear,  or  r 
oi)en  and  remam  oven  if  the  fault  be  still  present— such 
swit-ch  offers  great  iwssibilities  in  the  way  of  improved  se 
vice  to  consumers   and   reduced    costs  in   respect  of   switc 
attendance.    The  switch  described  below  (from  E.T.Z.)  fulfi 
these  functions,   and  is  due  to  Voigt  &  Haeffner,  Frankfor 
on-Main.    .\  three-phase  motor  of  about  1/10-H.P.  is  switchi 
in  circuit  when  the  oil  switch  opens  on  a  fault.    This  mote 
is  geared   down  through  a  worm-wheel  and   cam  in  such 
manner  as  to   place  a  closing   spring   under  full  tension  IB 
about  three  minutes.     At  the  end  of  this  period  the  sprung 
comes  into  action,  and  closes  the  main  switch.      If  there  w 
no  longer  a  fault  on  the  network  the  switch  remains  closed, 
and  ready  to  operate  as  before  on  the  occurrence  of  a  fresh 
fault.    If"  the  fault  has  not  been  cleared  before  the  switch  is 
closed  automatically,  the  switch  reopens  instantaneously,  and 
cannot  be  closed   again  except  by  an  attendant.     The  auto 
matic  gear  is  built  on  to  a  standard  oil  switch.  . 

This  automatic  equipment  has  been  used  satisfactorily  ie 
various  works  for  more  than  18  months  past.  Perhaps  its 
chief  apphcation  at  present  is  in  isolated  transformer  stations 
feeding  bulk  consumers  of  various  descriptions.  Anothei 
useful  function  is  to  connect  automatically  a  reserve  lin< 
(where  such  is  provided),  should  the  mam  .supply  fail  foi 
anv  reason.  A  number  of  the  new  switches  suitably  arrangec 
in  "any  distribution  network  will  automatically  confine  anj 
interriiption  of  supply  to  the  smallest  possible  section  of  tlM 
systwn.  *; 

A  New  Bolt  Switch. 
A  new  bolt  switch  shown  m  fig.  1,  and  manufactured  by  Messrs 
Ward  &  Goldstone,  Sampson  Works,  Salford,  Manchester,  ha 
been  placed  upon  the  market  to  meet  the  requirements  of  ai 
order  recently  issued  with  regard  to  ship  lighting,  wliich  state 
that  deck  houses,  cabins,  lavatories,  ice,  are  to  be  fitted  with  dOB 


Fii;,  1,— W.  &  G.  Bolt  Switch.  J 

.switelies.  so  that  the  light  is  automatically  switched  off  when' 
person  le:u'es  the  room,  thus  preventing  any  beams  of  light  frw 
showing  on  deck.  The  switch  which  we  illustrate  appears  t 
comply  excellently  with  the  conditions.  It  is  operated  on  enterin 
the  room  hy  pre.ssing  the  ordinary  bolt  into  its  soi-kct.  and  o 
leaving  the  room  the  bolt  is  withdrawn,  automatically  turning  th 
light  off. 

This  bolt  switch  is  of  strong  construction,  the  body  being  ( 
gun-metal,  and  the  action  decisive,  Numbers  have  already  be« 
sold  for  the  purposes  above  mentioned. 
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German  Aoents  fok  Feuro-Tunosten. 

On  March  2Gth,  in  the  Kind's  Bench  Division,  before  Mr.  Justice 
Bray,  an  application  was  made  on  behalf  of  the  Thermo-Electric 
Ore  Reduction  Corporation,  of  Hijrh  Holborn,  London,  under  the 
Legal  Proceedings  Against  Enemies  Act,  for  a  declaration  that  an 
agreement  between  plaintiffs  and  the  respondents  (Gebruder 
Riichling),  carrying  on  business  at  Saarbruck,  Mannheim,  Dinsburg- 
on-Rhine,  Volklingen,  and  Diedenhofen,  in  the  German  Empire, 
was  dissolved  by  the  existence  of  a  state  of  war  between  Great 
Britain  and  the  German  Empire. 

Mk.  Theobald  Mathew,  for  the  plaintiffs,  said  the  plaintiffs 
were  smelters  of  wolfram  concentrates,  and  produced  the  product 
ferro-tungsten,  which  was  largely  used  in  the  manufacture  of  steel, 
and  particularly  of  hard  steel  and  high-speed  tools.  By  an  agree- 
ment made  in  1913,  respondent.?  were  appointed  the  sole  agents  of 
the  plaintiffs  in  all  countries  except  England  and  America.  The 
proposal  was  that  the  plaintiffs  shoiri<l  put  at  respondents'  disposal 
■J.  minimum  of  700  tons  per  annum,  and  respondents  were  to  have 
a  crimmission  on  c.i.f.  prices.  The  agreement  was  to  last  10 
years. 

Mr.  A.  F.  McLaren,  managing  director  of  the  plaintiff  com- 
pany, stated  that  the  plaintiffs  supjilied  respondents  with  tungsten 
lip  till  the  beginning  of  the  war.  One  of  the  terms  of  the  agree- 
iiient  was  that  respondents  should  take  3,000  £1  shares  in  the 
plaintiii  company,  and  this  was  done.  At  the  outbreak  of  war- 
witness  gave  notice  to  the  Public  Trustee  of  respondents'  holding 
in  the  company,  and  since  the  outbreak  of  war  plaintiffs  had  cea-sed 
to  carry  out  the  contract. 

Mr.  Justice  Bray  made  a  declaration  that  the  agreement 
between  the  plaintiffs  and  respondents  was  closed,  the  declaration 
being  without  prejudice  to  liabilities  already  incurred.  He  also 
gave  plaintiffs  their  costs,  an  appearance  to  the  action  having  been 
entered  by  the  respondents. 


Pintsch's  Electric  MANnPACTURiNc.  Co. 

Before  Mr.  Justice  Bray,  in  the  King's  Bench  Division,  on 
March  26th,  application  was  made  under  the  Legal  Proceedings 
Against  Enemies  Act,  191"),  by  Pintsch's  Electric  Manufacturing 
Co..  of  Croydon,  for  8.  declaration  that  certain  royalties  to  Hugo 
Grob  and  Julius  Pintsch,  Actiengesellschaft,  Berlin,  were  no  longer 
payable,  owing  to  the  existence  of  a  state  of  war  between  Great 
Britain  and  Germany. 

Mr.  J.  H.  Stamp,  who  appeared  for  the  plaintiffs,  said  that 
respondents  had  written  saying  they  did  not  intend  to  appear. 
The  first  respondent,  Mr.  Hugo  Grob,  was  the  patentee  of  an 
apparatus  for  use  in  electric  lighting  on  railways,  and  the 
respondent  company  were  the  manufacturers  of  that  apparatus  in 
Berlin.  Plaintiff  company  was  formed  here  to  take  over  certain 
area.s  covered  by  the  respondent  Grob's  patents,  these  being  worketl 
in  conjunction  with  the  Germany  company.  The  scheme  was  that 
the  latter  company  should  take  half  shares  in  the  plaintiff 
company.  The  spheres  of  influence  of  the  German  and  English 
companies  were  mapped  out.  The  English  company  were  to  obtain 
their  supplies  of  the  manufactured  articles  from  Germany,  and 
were  to  pay  Mr.  Grob,  the  patentee,  certain  royalties.  The 
question  was  whether  the  royalties  payable  to  Mr.  Hugo  Grob 
should  be  continued  after  the  war.  The  respondents  were  by  this 
ivgreement  to  take  half  the  shares  in  the  plaintiff  company,' 
amounting  to  £.">,000,  and  .■>  jier  cent,  of  the  net  sale  price  was 
(Kiyable  as  royalty  as  long  as  the  patents  remained  in  force. 

Mr.  C.  p.  VVhitcombe,  managing  director  of  the  plaintiff  com- 
pany, said  the  agreement  was  actetl  upon  till  the  beginning  of  the 
war.  The  manufacturing  was  done  entirely  in  Berlin,  which  sup- 
plied the  plaintiffs  with  the  apparatus  and  such  parts  as  were 
needed.  As  the  result  of  the  outbreak  of  war,  the  plaintiff  com- 
pany were  held  up,  so  far  as  placing  machines  was  concerned,  as 
they  had  no  facilities  for  manufacturing  themselves,  and  it  was  an 
important  condition  of  the  agreement  that  the  manufacturing 
should  be  undertaken  by  the  respondent  company. 

In  reply  to  the  Judoe,  Witness  said  plaintiffs  arranged  to  keep 
in  order  the  apparatus  supplied  to  the  railway  companies.  They 
really  ceased  to  canvass  for  orders  owing  to  their  inability  to 
supply. 

The  Judge  :  Then  the  royalties  would  be  running  if  the  agree- 
ment were  to  stand  ' 

Witness  said  the  royalties.went  on  accruing  under  the  minimum 
clause.  The  plaintiffs  would  have  to  go  on  ])»ying  under  the 
minimum  clause,  even  if  the  supply  or  .sale  ceased. 

The  JuDtJE  :  That  is  tlie  liability  you  desire  to  get  rid  of  .' 

Witness  :  Ves. 

The  Judge  pointed  out  that  there  was  a  letter  from  Hugo  Grob 
protesting  that  he  was  not  an  enemy  but  a  neutral. 

Mr.  Stamp  said  that  by  the  Act  any  person  or  body  of  persona  of 
whatever  nationality  carrying  on  business  or  resident  in  an  enemy 
country  was  to  be  treated  as  an  enemy,  and  therefore  that  was  Mr. 
Grob's  definition  all  along.  Throughout  it  was  insisted  that  Mr. 
Grob  and  the  respondent  company  and  the  plaintiff  company  should 
assist  one  another  in  the  most  close  terms. 

His  Lordship  pointed  out  that  Mr.  Grob's  letter  was  addressed 
from  Zurich. 

Mr.  Stamp  said  that  was  the  "camouflage."  Mr.  Grob  was 
served  with  the  papers  in  Germany. 

His  Lordship  said  he  would  look  into  the  agreements  and  give 
judgment  on  the  following  day. 


On  the  hearing  being  resumed  for  judguient  on  March  27th. 
Mr.  Stamp  (.counsel  for  the  plaintiffs),  in  reply  to  the  Judge,  said 
that  there  hatl  !)een  an  arrangement  by  the  plaintiff  company  with 
another  English  company.  He  only  asked,  however,  for  a  declara- 
tion that  the  plaintiff  company  was  not  liable  to  pay. 

His  Lordship,  in  giving  judgment,  said  he  was  of  opinion  that 
the  agreement  was  dissolved  on  the  outbreak  of  war.  He  would 
make  the  declaration  asked  for,  but  without  prejudice  to  all  other 
questions  that  might  arise  between  the  plaintiffs,  the  other  English 
company,  the  German  company,  and  Mr.  (irob.  He  did  not  think 
he  could  do  more  than  that. 


Great  Eastern  Railway  r.  Postmaster-General. 

At  the  Surveyors'  Institution,  Westminster,  on  March  2.')th,  Jlr. 
J.  H.  Oakley  (of  Messrs.  Daniel  Smith,  Oakley  &  Garrard),  an 
Arbitrator,  began  the  heafing  of  a  claim  by  the  Great  Eastern 
Railway  Co.  for  £33,393  compensation  from  the  Postma.ster- 
General  by  reason  of  the  taking  of  so  much  of  the  sub-soil  as  is 
required  for  the  Post  Office  Tube  Railway  under  Liverpool  Sti-eet 
Station,  and  for  injurious  affection  to  atljoining  lands  by  the 
carrying-nut  of  such  works. 

Mr.  G.  M.  Freeman,  K.C.,  Mr.  H.  Courthope-Munroe,  K.C.,  and 
Mr.  Bruce  Thomas  were  counsel  for  the  claimants,  while  the 
Solicitor-General  (Sir  Gordon  Hewart,  K.C.,  M.P.),  Mr.  Lewis 
Coward,  K.C.,  and  Mr.  G.  W.  Hildyard  represented  the  Postmaster- 
General. 

In  opening,  Mr.  Freeman  said  that  in  1913  the  Postmaster- 
General  promoted  a  Bill  for  the  purpose  of  constructing  a  tubular 
railway,  with  stations  at  various  places,  for  conveying  parcels  and 
letters  between  Post  Offices  in  different  parts  of  London,  and 
incidentally  between  some  of  the  railway  stations ;  for  a  substantial 
length  the  tube  railway  went  underneath  the  Liverpool  Street 
Station  of  the  claimant  company,  part  of  their  hotel,  and  part  of 
their  offices.  It  was  at  such  a  depth  that,  if  carried  out  as  pro- 
posed, it  would  materially  interfere  with  the  user  of  the  sub-.soil. 
It  was  quite  impossible  to  enlarge  Liverpool  Street  Station  on  the 
surface.  If  they  were  to  have  any  enlargement  at  all,  it  would 
only  be  by  going  down  into  the  bowels  of  the  earth.  When  the 
Postmaster- General's  Railway  Bill  came  before  Parliament,  the 
claimant  company  asked  the  Committee  to  safeguard  for  the  Great 
Eastern  such  a  stratum  of  sub-soil  between  the  surface  of  the 
station  and  the  top  of  the  Postmaster-General's  tube  as  would 
enable  them  to  utilise  it  for  the  purpose  of  an  underground  station, 
which  was  part  of  the  company's  scheme.  The  top  stratum  w.-us 
preserved  by  a  clause  of  the  Act,  the  remainder  was  left  to  com- 
pensation. Coun.sel  insisted  that  the  position  of  a  railway  like  the 
Great  Eastern  was  quite  different  from  that  of  a  case  where  a  deep- 
level  railway  was  under  a  street  or  under  private  property,  and 
that  the  nominal  compensation  that  might  apply  to  the  latter  could 
not  be  justly  applied  to  a  railway  which  was  prohibited  from 
extending  itself  on  the  surface.  Owing  to  the  recjuirements  of  the 
traffic  of  the  company,  some  very  large  developments  in  the  sub- 
soil underneath  the  station  would  have  been  a  necessity  at  no  very 
distant  date  had  the  normal  condition  of  things  continued. 

Colonel  Thornton  gave  evidence,  saying  he  was  general 
manager  and  engineer-in-chief  of  the  Great  Eastern  Railway  Co. 
He  said  he  saw  no  way  of  extending  Liverpool  Street  Station 
except  by  going  underground.  First,  the  railway,  in  order  to 
relieve  the  traffic  congestion,  must  be  electrifietl.  Secondly,  it 
would  be  necessary  to  develop  an  underground  station  beneath  the 
present  station.  The  great  difficulty  they  had  at  the  present  time 
was  suburban  traffic  arriving  within  certain  limited  times. 
Between  s.Sli  and  9  a.m.  as  many  as  18,000  passengers  alighted  at 
Liverpool  Street  Station.  In  20  years  the  traffic  rose  from  92,000 
passengers  to  198,000,  or  about  116  jier  cent,  and  he  thought  there 
would  be  a  continual  increase  of  the  traffic  at  Liverpool  Street 
Station.  If  the  Great  Eastern  Railway  was  to  deal  with  its  present 
traffic  satisfactorily,  it  must  electrify  even  if  there  were  no  increase 
in  traffic,  and  it  must  avail  itself  in  doing  that  of  the  sub- 
soil underneath  Liverpool  Street  Station.  If  a  considerable  sum  of 
money  was  spent  it  must  be  spent  to  electrify  the  Great  Eastern 
for  the  suburban  zone.  Either  through  connection  with  existing 
tube  lines,  or  through  the  construction  of  another  independent 
tube  line,  they  must  provide  some  me.ans  of  placing  their  passengers 
not  only  in  the  heart  of  the  financial  ilistrict  of  the  City,  but  also 
in  the  shopping  districts.  The  great  bulk  of  the  suburban  traffic 
of  the  Great  Eastern  lay  within  10  miles  of  Liverpool  Street. 
Beyond  that,  as  a  suburban  residential  district,  the  territory  was 
relatively  untouched.  If  proper  travelling  facilities  could  be  given 
that  property  would  b<>come  available  anil  desirable  for  residen- 
tial purjKises.  He  could  only  give  that  service  through  electrifi- 
cation. The  sub-soil  of  Liverpool  Street  Station  was  «ell  adapted 
for  a  goods  station,  and  more  particularly  for  a  cold  storage  ware- 
house. In  carrying  out  such  a  work  they  would  impinge  on  part 
of  the  sub-stratum  occupied  by  the  Postmaster-General.  In  witness's 
opinion,  the  sub-soil  for  a  very  considerable  depth  beyond  that 
reserved  under  the  Act  of  Parliament  to  the  Great  Eastern  had  a 
commercial  value  for  the  company,  and  if  it  were  to  be  taken  away 
from  them  for  all  time  the  company  ought  to  be  paid  its  fair  com- 
mercial value.  "Although, "  added  Colonel  Thornton,  "there  is  no 
fair  commercial  value  ;  as  a  matter  of  fact,  I  would  infinitely  rather 
not  have  tubes  in  their  present  location,  irrespective  of  any  amount 
that  might  be  paid  ;  £100,000  or  £200,000  would  not  tempt  me  to 
give  up  this  site.  We  are  limited  as  to  the  height  we  may  go  above 
gronnd  :  there  is  no  limit  underground." 

In  cross-examination  by  Mr.  Lewis  Coward,  K.C  Colonel 
Thornton  paid  that  Mr.  Hyde  was  general  manager  in  1 91 3,  wheu 
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the  proceediags  in  reference  to  the  Post  OtBce  Tube  Rail-wav  took 
place  in  Parliament. 

Mr.  Coward  :  The  then  general  manager  said  that  there  was 
room  to  set  an  under!?round  station  between  the  surface  and  the 
Post  Office  Tube,  underni-ath  Livi-riiool  Street  Station.  Do  ymi 
airree  with  him  .' 

CoLoNKL  Thornton  :  I  agree  with  that  in  part — not  entirely. 
There  i.s  room  for  an  undergrround  station,  but  there  is  no  room  for 
the  developments  I  have  just^  described. 

In  further  cross-examination,  COLONEL  THORNTON  said  the 
Central  London  Tube  Railway  tunnels  were  16  ft.  above  those  of 
the  Post  Office  RaUway.  The  top  of  the  Post  Office  Railway  was 
ha  ft.  below  the  rails  of  the  Great  Eastern  Railway.  The  Central 
London  Railwa.v  occupied  one  comer,  which  haid  an  area  of 
one-fifth  of  the"  total  area  of  Liverpool  Street  Station.  Witness 
did  not  ag-ree  that  this  railway,  and  not  the  Post  Office  Tube, 
would  obstruct  the  building  of  a  deep-level  railway  by  the  Great 
Eastern. 

Mr.  J.  H.  Wardley.  assistant  to  the  engineer-in-chief  of  the 
Great  Eastern  Railway,  next  gave  evidence.  He  said  that  in  view 
of  the  possibility  of  the  user  of  sub-soU  underneath  Liverjiool 
Street  Station,  he  had  prepared  a  plan  showing  !.'>  schemes  that 
would  be  interfered  with  by  the  occupation  of  this  sub-soil  by  the 
Post  Office  Tube  Railway. 

Sir  Ale.xander  Stenxing.  surveyor,  said  he  had  inspecteil 
Liverpool  Street  Station  on  many  occasions.  The  tubes  were 
constructed  diagonally,  and  that  caused  severance  and  damage.  He 
arrived  at  a  value  of  £  s.840  in  respect  of  the  land  occupied.  In 
respect  of  the  severance,  he  placed  the  value  at  £24,.').53. 

Mr.  C.  a.  Lang,  senior  partner  of  Messrs.  Jonas,  Lang  i:  Co.. 
said  his  total  valuation  of  compensation  amounted  to  £3S,ni. 

Mb.  Dendt  Watnev  an-ived  at  a  valuation  of  £32,47u. 

This  was  the  case  for  the  claimants. 

Before  the  case  for  the  Postmaster-General  was  opened,  Mr.  H.  H. 
Dalr^mpli;  Hay  (engineer  of  the  Post  Office  Tube  Railway)  gave 
evidence,  in  order  to  allow  of  his  presence  in  the  law  courts. 

The  case  was  resumetl  on  Tuesday,  when  Mr.  Leslie  R.  Viger.*. 
surveyor,  gave  evidence  on  Ijehalf  of  the  Postmaster-General,  and 
valued  the  compensation  payable  at  ,i;4,2ti!l,  A  payment  of  £1.')0 
was  made  by  the  Central  London  Railway  to  the  Great 
Eastern  Compan.v,  Since  the  case  of  the  5[arquis  of  Xorth- 
ampton  r.  the  Great  Northern  Railway,  1.5  years  ago.  K\  per 
foot  nm  had  been  the  conventional  rate  for  running  tunnels, 
other  than  stations,  under  property.  He  saw  nothing  to  differentiate 
this  ease  from  the  established  custom. 

Mr.  Howard  Martin,  surveyor,  submitted  a  v.aluation  of 
.«  4.400. 

Mr.  Douglas  Young,  surveyor,  submitted  a  valuation  of 
£4.270. 

Mr.  R.  a.  Dash,  Inland  Revenue  valuer,  said  he  had  negotiate<l 
in  over  100  cases  for  the  assessments  of  the  Post  Office  Tube 
Railway  from  Paddiugton  to  Whitechapel.  All  these  cases  had 
been  settled  on  the  conventional  rate. 

In  cross-examination  by  Mr.  Freeman,  Mr.  Dash  said  that  in 
the  case  of  Paddington  the  tube  ran  under  some  of  the  lines.  The 
amount  of  the  claim  was  £087,  and  it  was  finallv  settled  for 
£.500. 

Sir  Robert  Brice.  Controller  of  the  London  Postal  Service, 
said  he  regarded  it  as  a  distinct  advantage  to  the  Great  Eastern  Co. 
that  the  tube  should  be  there,  from  the  point  of  view  of  relief  of 
traffic. 

The  Solicitor-General,  in  addressing  the  Arbitrator,  said  the 
schemes  of  which  they  had  heard  caftne  into  existence  aft«r  it  was 
decided  to  make  this  claim,  and  all  of  them,  without  a  single  ex- 
ception, could  be  carried  out  without  in  the  slightest  degree  being 
hampered  by  what  was  being  done  on  the  part  of  the  Postmaster- 
General.  The  depth  ranged  from  7.'>  ft.  Ijelow  the  surface  of 
Liverpool  Street  to  .'i.")  ft.  below  the  surface  of  the  rails  of  Liver- 
pool Street  Station.  The  sub-soil  at  that  depth  could  only  have  a 
most  fanciful  and  speculative  value.  There  was  no  reason  why  the 
claimants  should  be  paid  more  compensation  than  had  been  paid  to 
others. 

Mr.  Freeman  having  replied,  the  Arbitrator  said  he  would 
give  the  matter  his  consideration,  and  announce  his  award  in  due 
course. 

Workmen's  Compensation  Claim. 
At  Preston  County  Court,  last  week.  Judge  Sturges,  K.C.,  gave 
his  adjourned  judgment  in  the  action  brought  by  Mrs.  Susannah 
Croft  against  the  United  Electric  Car  Co.,  Ltd.,  Preston,  for  com- 
pensation for  the  loss  of  her  husband.  The  deceased  was  struck 
on  the  head  by  a  flying  piece  of  an  emery  wheel,  and  afterwards 
died  in  Whittingham  Asylum. 

.  His  Honour  found  that  death  was  accelerateil  by  the  accident, 
and  he  awarded  the  sum  of  £  250  as  compensation,  with  costs. 


CORRESPONDENCE. 

Letters  received  by  vs  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  nfioiild  Jorirard  their  communi- 
cations at  the  earliest  possible  moment.  Ao  letter  can  be  ptibliithed 
unless  we  h-are  the  writer's  name  and  address  inmir  possess'um. 


"  Dirty  "  Work. — A  Xewcastle  newspaper  states  that  at 
the  Munitions  Tribunal  for  the  Xewcastle  area,  an  electrician  was 
charged  with  neglecting  his  work.  Captain  Wood  said  that  the 
man  was  sent  as  a  war  munition  volunteer  from  London  to  work 
in  this  district.  He  l»gan  to  complain  soon  after  starting  that  the 
work  was  dirty,  and  demanded  "  dirty  money  "  rate  of  pay.  When 
this  was  refused,  he  suggested  to  the  others  that  they  should 
'down  tools."  This  they  declined  tf>  do.  and  defendant  then 
absented  hinistlf.     A  tiiu-  of  L'2  was  im]Kv«'d. 


Coil  V.  Magneto. 

As  a  motorist  of  19  years'  experience,  and  recently  in  charpe  of 
the  testing  department  of  a  prominent  firm  of  lighting  and  ignition 
apparatus  manufacturers.  I  have  for  years  felt  convinced  that  the 
coil  must  inevitably  regain  its  lost  supremacy. 

Granting  the  present-day  magneto  all  the  credit  it  justly  de- 
serves. I  believe  all  those  experienced  will  admit  the  simplicity  and 
reliability,  not  to  say  charm,  of  a  high-class  plain  coil  with  a  really 
good  contact-breaker  (not  the  type  we  were  usually  accustomed 
to),  aided  by  sound  wiring  and  safe  terminals,  ice.  A  good  coil 
might  be  almost  said  to  be  "  infallible,  "  but  I  fear  we  would  hardly 
care  to  refer  to  the  res]>ected  magneto  likewise. 

The  buyer  gets  a  cheaper  (possibly  more  reliable)  car.  and  armed 
with  a  small  test  lamp  and  fault-finding  diagrams  (American  style), 
he  'tackles  "  and. overcomes  most  ignition  troubles,  whereas  the 
same  person  confronted  with  the  slightest  magneto  trouble  would 
■  throw  up  the  sponge" 

Unsettled. 


WAR  ITEMS. 


Exemption  Applications. — .\t  Southwark,  Coun.  Hewiit, 
wlio  i.s  11  I'lieiiiber  of  the  Tribuniii,  electrical  engineer,  of 
Southwark  Bridge  Road,  applied  for  the  exemption  of  twos 
jiK'tal  worker.';,  'i;)  and  27  y«irs  old  respectively,  one  in  (Irad^ 
8  and  the  other  in  Gr.ide  2,  and  lor  a  htter,  M,  in  C.rade  •£. 
The  National  Service  Representative  opposed  tlie  furtliel 
exemption  of  the  metal  worker  in  (jrade  2.  Tlie  Tribunal 
^.'ranted  the  liietal  worker  in  Grade  3  and  tlie  fitter  six 
months'  exemption,  and  the  other  man  tlirf*  months. 

At  Burnley,  an  electrician,  who  appealed  for  his  chiel 
as.sist«nt  (30,  (jrade  2),  said  the  man  wa.s  engaged  principally 
on  the  maintenance  of  plant.  The  firm  were  working  for 
four  munition  Wjui'k.s,  each  of  which  cculd  reserve,  an  elec- 
trician for  themselves.     Exemption  tt>  May  31st  was  given. 

In  granting  exemption  to  June  25tli  to  a  numl)er  of  motor- 
men  in  CSa.sses  A  and  B  1,  Eochdah-  Tribmial  expres.sed  the 
liope  that  <^ery  effort  would  be  made  to  release  the  men. 
Mr.  (i.  Webster,  manager  of  the  Corporsition  Tramways, 
.Slid  the  system  was  on  the  minimum.  Nundiers  of  dis- 
charged .soldiei-s  bad  been  taken  on.  but  many  had  to  give 
up  as  they  found  driving  too  great  a  sti-ain.  Nervy  or  shell-; 
.slKX'ked  men  were  useless. 

A    <le<>i.sion   of    importance    to  electrical   goods    traders,   of 
which  there  is  a  number  in  Sboreditch.   was  arrived   at  by 
the  Local  Tiibiinal.  on  Saturday,  to  appoint  a  committee  to 
run  one-man  busine.sse4=i.     Quite  a  number  of  dealers  in  elec- 
trical goods  have  bi^n  before  the  Tiibunal,  and  on  occasions j 
there  has  been  difficulty  in  granting  exemption  as  it  was  feltJ 
that  the  man  ought  to  be  in  the  Army  owing  to  his  medical] 
cla.s.sification.     The  fact  that  it  wa.s  a  one-man  bu.siness,  bow- 
ever,  bad  decided  the  Tribunal  to  give  exemption.    Now  Capt.3 
Fislier.  the  National  Sennce  Representative,  said  he  bad  been] 
a.sked   by  the  authorities  to  get  a  committee  formed  to  nun 
them,  or  a  refu.^al  to  do  so.    After  di.scus.sion,  it  was  decidedj 
to  apjwiint  a  committee  to  run  the  bu.sinesses. 

At  Oxford,  the  National  Service  Repre.'jentative  had 
view  of  conditional  exemption  granted  in  July,  1910,  to  G.  A.. 
King  (37.  Grade  2).  electrician  at  Keble  College.  Tlie  certifi- 
cate wji.s  withdrawn,  and  two  month.s'  temixirary  exemption^ 
substituted. 

Before  the  'V\'arwick.shire  Appeal  Court,  exemption  for  J.  S. 
AUsopp  (41),  electrician,  was  applied  for  b>"  Mrs.  Gaskeli,  ofl 
Diana  Ijodce,  Kineton.     As  the  man   was  over  military  age^ 
when  called  up.  the  military  agreed  to  i^elease  him,  and  the 
appeal  was  withdrawn. 

The  (3olche.ster  Tribunal  has  granted  conditional  exemp-1 
tion  to  \V.  Fenner,  engaged  on  the  Corporation  tramways,  J 
whase  categoiy  has  Ijeen  lowered  to  Grade  3. 

At  Torquay,  exemption  was  applied  for  for  J.  "W.  Lanej 
(B  2).  jointer  and  electrical  fitter  at  the  Corporation  electi-icityl 
works.  The  acting  manager.  Mr.  Keenaii.  said  that  Lanel 
was  the  only  man  available  for  repairs  at  the  works,  wherft? 
they  wei'e  50  per  cent,  understaffed.     A  montli  was  allowed. '« 

At  Chelmsford,  an  electrician  (Grade  1),  at  present  engag.edf 
on    GoveiTiment   work,    appealed    for   exemption,   but   Capt. 
Smith  said,  that  this  was  the  class  of  man  the  .\rmy  needed. 
Exemption  was  refuse^l. 

At  Gitixitham.  the  Urban  Electric  Supply  Co..  Lt<l.,  ap-1 
pealed  for  the  retention  of  H.  Dinsdale  ('15).  and  six  nionthsl 
were  conceded. 

At  Sutton-in-Ashfield.  Mr.  B.  "Walton  api^ealed  for  R.  W. 
Bance  (37).  eleetrician  at  his  facton-.  in  charge  of  an  engine,  j 
nine  motors,  and  the  litrhting.    Six  months  were  granted. 

Eneniy  Businesses  Wound  Up. — ^The  "  Board  of  Trade  V 
.Journal "'  for  March  2>th  contains  a  con.solidated  list  of  enemy  . 
hu.sines.ses  ordered  liy  tlie  Board  of  Trade  to  be  wound  up.  -^ 
Tlio  list,  is  comr 
helical  index 
is  .521. 


ordered  liy  tlie  Board  of  Trade  to  be  wound  up.  •?, 
comph'to  to  (late,  and  is  accompanied  by  an  alpha-  T 
■X  of  names.     The  numlver  of  concenis  dealt  with  ? 


J 
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BUSINESS  NOTES. 


A  General  German  Electrical  Syndicate.— Tlif  Central 

TTnion  of  German  Electrical  EnyineiTinj;  has  just  been  formed  in 
Berlin  for  the  uniform  representation  of  the  economic  interests  of 
the  industry,  and  all  the  manufacturinjf  firms  are  said  to  have 
become  constituents  of  the  Union.  Hitherto,  only  a  loose,  or  non- 
binding',  association  had  existed  during  the  course  of  the  war,  and 
this  has  now  been  given  a  permanent  form  by  the  creation  of  the 
Union. 

Protection  in  Sweden — and  England. — As  was  mentioned 

in  our  issue  of  March  L'L'nd,  the  chaii-man  of  the  Britiah  L.  M. 
Ericsson  Manufacturing  Co.  put  forward  a  plea  for  the  adoption  of 
a  large  measure  of  Protection  for  industry  on  the  arrival  of  the 
appropriate  time,  he  having  in  view  principally,  if  not  wholly, 
manufactures  of  enemy  origin  in  the  future.  By  a  curious  coinci- 
dence a  similar  proposal  had  just  previously  been  mEule  by  the 
Aktiebolaget  L.  M.  Ericsson  &  Co.,  of  Stockholm.  This  company 
has  addressed  an  application  to  the  Government  asking  for  Customs 
protection  for  the  company's  electrical  apparatus  for  switching  and 
signal  safety  installations,  which  are  now  manufactured  on  such  a 
scale  as  to  be  able  fully  to  meet  the  country's  home  requirements. 
According  to  the  experience  gained  since  the  compauv  began  in 
1!)1.5  the  construction  of  this  particular  type  of  apparatus,  which 
was  previously  obtained  exclusively  from  aljroad,  foreign  makers 
have  offered  their  manufactures  at  dumping  prices,  with  the 
object  of  retaining  the  business.  In  many  cases  these  prices,  the 
company  states,  have  been  considerably  below  those  which  prevailed 
prior  to  the  war,  and  almost  corresi)ond  with  the  bare  cost  of  the 
necessary  raw  materials  in  Sweden.  The  foreign  country  concerned 
is  not  specifically  mentioned,  although  it  is  possible  to  identify  it  as 
being  Germany. 

Calendar. — The  F>ritish  Wesi'ino house  Electric  and 

Manufacturing  Co.,  Ltd.,  has  issued  a  wall  calendar  for  the  year 
ending  March,  1919.  Above  the  unobtrusive  monthly  date  slips 
there  is  a  charming  portrait  of  a  nurse. 

The  Swedish  Volta  Co. — The  report  of  the  directors  of 

■  the  Elektriska  A.B.  Volta  states  that  the  undertaking  was  greatly 
developed  during  1917,  and  an  active  demand  was  experienced  for 
the  company's  manufactures.  The  production,  however,  was 
hampered  by  the  scarcity  of  all  sorts  of  raw  materials  and  machine 
tools,  whilst  the  export  veto  introduced  during  tlie  year  also  had  a 
disturbing  influence.  Nevertheless,  the  home  market  was  able  to 
absorb  the  whole  of  the  output  after  it  had  accommodated  itself  to 
existing  conditions.  The  company's  factory  at  Ulvsunda.  which  is 
principally  concerned  with  the  manufacture  of  installation  material 
and  electric  heating  apparatus,  was  greatly  enlarged,  and  the 
value  of  the  turnover  was  increased  by  over  100  per  cent.  The 
share  capital  has  been  successively  increased  until  it  now  amounts 
to  £99,000.  The  net  profits  are  returned  at  £25,000,  as  compared 
with  £(),000  in  1916,  and  the  dividend  is  at  the  rate  of  10  per  cent., 
being  the  same  as  in  the  preceding  year. 

Catalogues    and    Lists. — British    Thomson-IIoiston 

Co.,  Ltd.,  77,  Upper  Thames  Street,  London,  E.G.  4. — Thirty-six 
page  price-list  (No.  l(i.:i:i(l  A)  of  Ma74alux  metal  reflectors  for  the 
scientific  lighting  of  factories,  works,  and  other  industrial 
buildings. 

Messrs.  Bi;r>LiNrf  i:  Co.,  Montague  Road.  Upper  Edmonton. 
X.  IS. — New  leaflet  relating  to  their  standardised  electric  ovens 
for  national  kitchens,  and  setting  forth  the  advantages  of  cooking 
by  such  means. 

Damard  Lackuer  Co..  Ltd.,  9S,  Bradford  Street,  Birmingham.— 
Circular  giving  particulars  of  their  "  Formite  "  moulding  mixtures 
and  of  the  process  tor  the  preparation  of  moulded  insulation. 

Moon  Chart. — Mkssks.  ( '.  A.  Vanderveli/.s  •■  Moon 

Chart"  for  April  contains  several  improvements  increasing  its 
utility  and  convenience  of  reference.  As  an  educational  device  it 
possesses  marked  advantages. 

Book  Notices. — "  Kempe's  Ensjiiieer's  Year-Book  for 
1918. "  i'ltli  Edition.  London  :  Crosliy  Lockwood  &  Son.  Price 
258.  net. 

'■  New  Towns  After  the  War  :  an  Argument  for  Garden  Cities.'' 
By  "New  Townsman."  London:  .7.  M.  Dent  &  Sons.  Price  Is. 
net. 

Trade  Announcements. — Owing  to  a  tire  .at  their  Hatton 
Garden  premises,  the  Pkkcision  Works  (  VVak  Materials)  have 
removed  to  27,  Lots  Itond,  Chelsea,  London,  S.W.  10. 

The  business  of  Scluilfer  vV  Budenberg,  Ltd..  has  now  become 
entirely  a  British  undertaking,  and  the  name  of  the  company  has 
been  changed  to  "  BuDE.NBERfj  GAiUiE  Co.,  Ltd."  Mr.  "c.  F. 
Budenberg,  M.Sc,  a  natural-born  British  subject,  who  has  been 
the  manager  of  the  business  for  the  past  29  years,  and  managing 
director  since  the  company  was  incorporated  in  1902,  has  purchased 
all  the  issued  shares,  and  he  will  continue  to  act  as  managing 
director. 

Owing  to  the  Government  having  taken  over  their  Kingsway 
premises,  Messrs.  Ernest  Scott  ,!c  Co..  Ltd  .  and  Messks.  Geor(!E 
Scott  4:  Son  (London),  Ltd.,  have  taken  oflSces  at  72,  Oxford 
Street,  W.  1.     Telephone  Nos.,  "Museum  3173  and  3174." 

Liquidation. — Boscu   Magneto   Co.,   Ltb.,  London. — 

April  12th  is  the  last  day  for  the  receipt  of  proofs  for  dividend  by 
the  liquidator,  Mr.  H.  E.  Burgess,  33,  Caiey  Street,  W.C.  2. 


Accumulator  Manufacture  in  Norway. — A  company  has 

lately  been  formed  at  Kongsberg,  with  the  title  Norsk  Elek- 
trisk  Accumulator  Compani,  to  establish  what,  it  is  stated,  will  be 
the  first  accumulator  factory  in  Norway. 

Patent  Application. — Application  has  been  made  by 
.lames  Todd  for  restoration  of  Patent  No.  15,593  of  1909  for 
■'  Improved  fastenings  for  smoke-l>ox  doors  of  tubular  boilers  or 
the  like." 


LIGHTING  AND  POWER  NOTES. 

Bacup. — Price  Increase. — The  Corporation  Electricity 
Committee  has  decided  to  increase  the  charges  to  consumers  of  elec- 
trical energy,  other  than  those  under  agreement  with  a  coal  clause, 
as  follow,  from  .Tuly  Ist  next: — Lighting.  15  per  cent.,  making 
25  per  cent,  on  pre-war  rates  ;  power  and  heating,  18,'  per  cent., 
making  33',  per  cent,  on  pre-war  rates. 

Barrow. — Loan  AppLiCATioN.^At  the  T.C.  meeting 
the  Electricity  Committee  reported  the  receipt  of  a  letter  from  the 
L.G.B.  inquiring  when  the  Council  expected  to  be  in  a  position  to 
furnish  it  with  details  of  its  proposals  for  additional  turbo- 
alternator  and  condensing  plant,  and  stating  that  in  the  meantime 
it  raised  no  objection  to  the  Council  proceeding  with  the  works. 
It  was  decided  to  make  application  to  the  L.G.B.  for  sanction  to 
the  borrowing  of  £22,800  for  electricity  works  purposes;  £18.500 
for  plant  and  foimdations  ;  transformers,  switchgear.  kc,  £3,100  ; 
mains,  £1,200. 

Blackpool. — Output. — For  the  past  11  months  the 
aggregate  output  of  the  Corporation  electricity  works  was  5,339,647 
units,  as  against  4,895,522  in  the  preceding  year.  Private  lignting, 
heating,  and  power  accounted  tor  an  increase  of  281,708  units. 

Bury. — The  Corporation  has  accepted  a  recommendation 
to  convert  the  power  required  at  the  sewage  works  from  steam  to 

electricity. 

Clydeside. — Prov.  Order. — The  Clyde  Valley  Electric 
Power  Co.  proposes  to  apply  for  a  prov.  order  to  obtain  authority 
to  raise  additional  capital  and  other  powers,  including  exemption 
from  attachment  for  fittings  let  by  the  company  on  hire  or  hire- 
purchase. 

Continental. — Sweden. — A  scheme  is  under  considera- 
tion for  the  establishment  of  a  plant  at  Svarta  (Osterg)  to  utilise 
the  water  power  of  the  ToUbro  Falls  in  the  generation  of  electrical 
energy. 

Croydon. —  Price  Increase. — The  T.C.  •  has  further 
advanced  the  price  of  current  for  lighting,  heating,  and  power 
by  25  per  cent.,  a  total  increase  on  pre-war  charges  of  50  per 
cent.,  as  from  the  readings  of  the  meters  for  the  quarter  ending 
March,  1918. 

Derby. — Loan  Application.— The  T.C.  has  applied  to 

the  L.G.B.  for  the  loan  of  £3,705  for  the  purchase  of  ottices.  work- 
shops, and  showrooms  for  the  electricity  department. 

Dublin. — At  a  meeting  of  the  Corjioration,  last  week,  a 
protest  was  entered  against  the  taking-over  of  vessels  by  the  Trans- 
port Director  and  Shipping  Controller,  and  a  demand  was  made 
that  adequate  shipping  should  be  pi-ovided  fgr  coal  supply.  The 
Lord  Mayor  (Councillor  L.  O'Neill)  said  that  in  Dublin  hundreds 
of  small  industries  de5)ended  absolutely  on  electricity  supply. 
Excluding  public  lighting,  the  city  electrical  undertaking  sold  in  the 
past  year  10.000,000  units,  of  which  approximately  4,000,000  were 
for  lighting  and  (;,000,000  for  power.  'If  the  Government  authori- 
ties reduced  the  coal  supply  by  25  per  cent,  he  saw  no  prospect  of  pre- 
venting the  disemployment  of  large  numbers  of  people.  Some  of 
the  restrictions  which  had  been  suggestetl  fell  exclusively  on  the 
Dublin  electricity  undertaking.  These  and  the  other  restrictions 
did  not  appear  to  him  to  be  the  best  solution  of  the  coal  problem, 
but  simply  the  least  troublesome.  The  hoarders  and  wasters  of 
coal  should  be  taken  in  hand  before  industrial  work  was  touched, 
and  sensible  rationing  should  be  introduced.  A  supply  of  75  per 
cent,  on  last  year's  basis  would  not  give  the  Corporation  50  per 
cent,  for  its  electricity  requirements.  The  Electricity  Supply 
Committee  has  decided  to  connect  no  more  consumers  in  the 
meantime,  except  for  necessary  Government  work,  and  a  proposal 
to  cut  off  supplies  for  kinemas  is  under  consideration,  while  the 
engineer  has  been  asked  to  report  as  to  whether  economies  are 
possible  with  regard  to  the  staff.  For  the  present  it  is  not  proposed 
to  impose  any  drastic  reduction  in  public  lighting,  but  steps  in 
that  direction  cannot  be  long  del.ayed.  The  Tramway  Co.  has 
replied  to  a  statement  that  it  had  "  a  sufficient  supply  of  coal  to 
run  the  cars  for  15  months  "  by  announcing  that  its  stock  is  rapidly 
decreasing,  and  that  last  week  it  had  barely  sufficient  to  last  for  28 
days  at  tl\e  existing  rate  of  consumption. 

GilHngham  (Kent). — The  T.C.  has  decided  to  install  at 
the  electricity  works  a  Diesel  oil  engine,  with  the  object  of 
providing  a  more  ctlicient  supply  of  electricity  at  a  consider- 
ably reduced  cost.  On  account  of  the  adverse  balance  of  between 
£3,000  anil  £4,000  on  the  electric  light  undertaking,  the  general 
district  rate  has  been  raised  from  28.  to  28.  (id.  in  tlie  £. 


324 


THE    ELECTRICAL    EEVIEW.      [Voi.  S2.  No.  2,ior,.  apkh,  5,  ikih. 


Greasborough. — The  U.D.C.  has  been  in  negotiation  with 

the  Rotlieiham  Corporation  aa  tp  a  supply  of  eleitricity  in  the 
Council  3  area,  and  lias  now  passed  a  reaolution  that,  having  con- 
sidered the  provisions  of  the  Rotherham  Corporation  Bill  now 
jiendini;-  in  Parliament  and  tl>e  Corporation  having-  aifreed  to 
amend  the  Bill  by  providinfj  th.it  all  electricity  snpplied  by  the 
Corporation  to  consumers  in  Greasborough  under  the  Bill  shall  be 
supplied  at  the  same  price  or  prices,  on  the  same  terms,  and  subject 
to  the  same  conditions  as  those  upon  which  electricity  is  furnished 
to  consumers  in  the  borough,  the  ( 'ouncil  approves  the  Bill  as  pro- 
))Osed  to  l)e  amended  and  has  decide<l  to  support  it. 

Halifax. — The  Tramways  and  Electricity  ( 'ommittee  has 
agreed  to  supply  electricity  to  the  Royal  Infii-mary  at  the  rate  of 
IJd.  per  unit  for  all  purposes,  on  condition  that  the  infirmary  enters 
into  an  agreement  for  seven  years,  that  it  makes  the  necessary 
connection  with  the  Corporation  terminals,  and  that  no  supply  is 
taken  between  the  hours  of  3.30  and  5.30  p.m.  in  the  months  of 
November,  December,  and  January  in  each  year. 

Haslingden.— The  Lightintr  Committee  of  the  Cor- 
poration is  considering  the  question  of  an  automatic  time  switch- 
ing system  for  the  electric  lights  between  Hudrake  and  the  borough 
boundary  at  Baxenden. 

Huddersfield. — The  Council  has  received  permission  from 
the  B.  of  T.  to  discontinue  the  supply  of  electricity  to  certain 
consumers  in  cases  of  emergency. 

Maidstone. — Loan  Application. — The  T.C.  has  applied 

to  the  L.G.B.  for  a  loan  of  £.500  for  a  new  balancer,  with  the 
necessary  switchgear. 

Manciiester. — Trading  Profits. — The  report  of  the 
Trading  Profits  Special  Committee  came  in  for  severe  criticism  last 
week.  The  Committee  recommended  to  the  City  Council  that  in 
future  the  contributions  of  the  gas  and  electricity  undertakings  to 
the  relief  of  the  rates  be  on  the  basis  of  not  less  than  1  per  cent,  on 
the  aggregate  capital  exjienditure,  and  that  the  tramways  should 
be  mulcted  to  the  extent  of  .')  per  cent.  Preceding  the  Council 
meeting  the  Lord  Mayor  received  a  deputation  from  the  Manchester 
and  Salford  Tratles  and  Labour  Council  and  the  Manchester  Labour 
Party,  on  whose  Ijehalf  it  was  urgeil  that  it  was  bad  finance  to  tax 
certain  trade  departments  for  rate  relief.  Councillor  M'Lachlan 
said  the  Tramways  Department  in  111  12  had  a  reserve  and  renewals 
account  of  £450,000,  but  it  had  now  been  brought  down  to 
£342,000,  whilst  they  were  not  keeping  the  rolling  stock  and  per- 
manent way  up  to  date.  The  Council  ought  to  aim  at  increasiuL' 
the  rateable  value  by  assisting  towards  the  establishment  of  new- 
industries  by  providing  cheaper  electrical  power.  At  the  Council 
meeting  several  letters  and  resolutions  of  protest  against  the  pro- 
posals were  read,  and  it  was  stated  that,  in  addition  to  the  Trades 
and  Labour  Council,  the  Chamber  of  Commerce,  the  Engineers' 
Club,  and  several  other  representative  bodies,  were  against  the 
propo.sals.  Aid.  Walker,  deputy  chairman  of  the  Electricity  Com- 
mittee, voiced  the  general  opposition,  and  declared  that  the  Council 
had  no  right  to  define  a  policy  of  that  kind  for  future  years.  It 
was  its  duty  to  attract  industrial  concerns  to  the  city,  and  the  great 
need  was  a  cheap  and  ample  supply  of  electricity.  Aid.  Johnston 
said  the  Tramways  Committee  ought  to  be  preparing  for  the  large 
expenditure  it  would  have  to  incur,  and  Councillor  Fox  said  the 
permanent  way  required  renewing  practically  all  over  the  city. 
The  Manchester  tramways  had  been  a  success,  l)ut  methods  such  as 
these  would  ruin  it.  An  amendment  referring  the  report  back  was 
lost,  and  the  report  was  finally  approved  by  51  votes  to  36,  Aid. 
Goldschmidt,  chairman  of  the  Finance  Committee,  saying  the 
alternative  was  lOd.  in  the  £  on  the  i-ates. 

VVak  Bonus. — The .  Committee  on  Production  ha.s  granted  an 
application  from  the  Joint  Workers'  Oommittee  of  the  Corporation 
for  a  12i  per  cent,  bonus  on  the  present  wages  of  men  in  the  elec- 
tricity and  tramway  sheds  departments.  The  lionus  applies  only 
to  workers  of  21  years  and  over,  and  dates  from  February  28th 
last. 

Mansfield.  —  Loan    Application.  —  The    L.Ct.B.    has 

refused  the  application  of  the  T.C.  for  a  loan  of  £20.000  for 
electricity  purposes. 

Power  Co.'s  Bill. — At  a  meeting:  of  the  (xloucester  City 
Council,  the  General  Purposes  Committee  reported  that  the  Mayor 
(Sir  James  Bruton)  and  the  electrical  engineer  and  the  town  clerk 
attended  a  conference  of  opposing  local  authorities,  on  March  20th, 
when  provisional  arrangements  were  made  for  opposing  the 
Gloucestershire  Electric  Power  Bill  in  Committee.  The  Mayor, 
High  Sheriff,  Aid.  Langley-Smith.  and  Councillor  Fielding  were 
appointed  a  Sub-Committee,  with  ]X)wer  to  act. 

Redruth.^PROPOSED     Prick     Increase. — The    T'rl)an 

Electric  Supply  Co.,  Ltd..  has  informed  the  U.D.C.  that  it  has 
applied  to  the  B.  of  T.  ior  consent  to  increase  the  maximum  price 
of  current  to  I'd.  per  unit,  undertaking  not  to  charge  more  than  sd. 
per  unit  without  the  consent  of  the  Council,  which  should  not  be 
unreasonably  refused.  The  Council  has  decided  to  ask  the  B.  of  T. 
for  an  inquiry,  if  one  can  be  made  without  expense  to  the  Council. 

Rotherham. — Price  Increase. — The  electricity  dejjart- 
ment  has  given  notice  that  the  charges  for  electricity  for  industri.al 
power  will  be  increased  by  a  further  13J  per  cent,  for  all  energy 
consumers  during  the  quarter  commencing  April  1st,  1918,  and  until 
further  notice. 


Southport. — Price  Increase.— The  Coi-poration  Elec- 
tricity department  has  advanced  the  price  of  current  for  all 
purposes  by  {d.  per  unit,  in  addition  to  the  advance  of  '.'O  per  cent, 
above  jire-war  charges. 

Stoke-on-Trent. —  I'rice    Increase. — The    Electricity 

Committee  has  decided  to  make  a  further  inorea.se  of  20  per  cent, 
in  the  charges  for  electricity,  thus  making  the  total  increase  OO 
per   cent,  since  the  outbreak  of   war. 

Tasmania. — Plant  E.xtensiox. — The  Eaunccston  City 

Council,  Tasmania,  has  decided  to  incre.a.se  the  supply  of  water 
power  for  electrical  purposes  in  order  to  provide  .an  additional 
400  KW.  for  a  new  factory.  For  this  purpose  a  fl.ume  or  race  is  to 
lie  constructed  from  the  tunnel  inlet,  South  Esk  River,  to  the 
power  station.  The  Electric  Light  Commissioner  has  been  em- 
powered to  purchase  in  Australia  any  necessary  .additional  plant 
for  the  .scheme. —  Commoiiweiilt/i  EiDjineer, 

Todmorden. — In  his  annual  financial  statement  to  the 
T.C.  last  week.  Aldennau  Wm.  Ormerod  said  there  was  an  esti- 
mated deficiency  of  £2,500  on  the  electricity  undertaking,  but  a 
scheme  was  on  foot  for  the  provision  of  new  and  up-to-date  plant, 
which  it  was  hoped  would  convert  the  department  into  a  remune- 
rative one. 


TRAMWAY  AND  RAILWAY  NOTES. 


Birmingham. — At  a  meeting  of  the  Tramways  Committee, 
last  week,  it  was  decided  to  ask  the  Council,  owing  to  the  recent 
decision  to  give  the  12  J  per  cent,  bonus  to  motormen  and  other 
employes  of  the  traffic  department,  to  apply  to  the  Board  of  Trade 
for  sanction  to  vary  the  present  statutory  obligations.  The  Id. 
stage  now  extends  to  two  miles,  and  application  will  be  made  for 
permission  to  reduce  th.at  distance. 

Blackpool. — Year's  Workinc. — The  Corporation  tram- 
ways total  receipts,  with  over  a  fortnight  to  complete  the  year,  are 
£I0il,o27,and  it  is  estimated  they  will  reach  .£120.000,  as  compared 
with  £114,0110  last  year.  Nearly  l!»i  million  people  have  been 
carried,  an  increase  of  32  millions,  and  the  average  receipts  per  car- 
mile  are  Is.  it'id..  as  against  Is.  Sd.  last  year. 

Bolton. — The  Finance  Committee  is  requesting  the 
Tramways  Committee  to  provide  £15..5O0  towards  the  relief  of 
rates  during  the  coming  year.  This  is  the  only  department  which 
is  expectetl  to  be  profit-making.  Rate-aid  gi-ants  from  trailing 
departments  in  1!M5-1(;  amounted  to  £31,(;00. 

Colne. — The  Ti-amways  Committee  has  decided  to  apply 
to  the  B.  of  T.  for  permission  to  proceed  immediately  with  the 
repairs  and  renew-als  of  the  jiermanent  way,  crossings,  and  rollfng 
stock  of  the  department. 

Cork. — The  management  of  tiie  Cork  Electric  Tramways 
states  that,  owing  to  the  coal  supply  difficulty,  there  is  a  prospect 
of  the  service  being  considerably  curtailed,  if  not  entirely  suspended. 
Fears  are  entertained  in  various  of  the  Irish  provincial  cities  and 
towns  that  it  may  be  nei'essary  to  reduc^e  the  electricity  supply  for 
all  purposes. 

Darlington. — Included  in  tlie  estimates  for  the  year  is  a 

profit  of  al)out  .£500  on  the  tramway  imdertaking. 

Darwen. — Waces     Increase. — The   General    Purposes 

Committee  has  ttecide<l  to  abide  by  the  award  of  the  arbitrator,  and 
pay  the  increased  wages  to  the  tramway  workers.  It  has  also  been 
decided  to  rescind  the  resolution  offering  an  advance  of  IDs.  per 
week  on  pre-war  wages  to  skilled  men  .at  the  electricity.  Sic,  works, 
and  12s.  to  other  employes,  and  to  offer  14s.  per  week  all  round. 

Doncaster. — For  a  fortnight  the  town  has  been  without 
tramway  cars,  owing  to  a  strike  of  the  Corporation's  workmen.  It 
was  decided  to  refer  the  matter  to  an  arbitrator,  and  the  men  will 
resume  work  in  the  meantime. — The  Times. 

Dublin. — At  a  mass  meeting  of  the  employes  of  the 
Dublin  United  Electric  Tramways  Co.,  Mr.  R.  WDliams,  secretary, 
Transport  Workers'  Federation,  intimated  that  the  Ministry  of 
Labour  ha<l  informed  him  that  the  application  tor  the  extension  of 
the  national  award  to  Dublin  tramwaymen  was  being  referred  to 
the  Committee  of  Production,  and,  in  the  circumstances,  work  pro- 
ceeded as  usual. 

Glasgow, — -^t  the  recommendation  of  the  Finance  Sub- 
Committee,  the  Tramways  Committee  of  the  T.C.  is  to  consider  the 
advisability  of  rescinding  a  resolution  passed  by  the  T.C.  recently, 
postponing  action  in  the  matter  of  finance  until  the  end  of  the 
dejiartmental  year  on  M.ay  3]st.  The  proposal  has  lieen  prompted 
by  altered  circumstances  and  increased  expenditure.  There  are 
two  methods  by  which  the  income  m,ay  be  augmented,  and  both 
necessitate  the  abolition  of  the  halfpenny  fare.  One  is  by  raising 
all  fares  by  a  halfpenny,  and  making  the  penny  the  minimum  fare, 
while  the  other  is  a  rearrangement  of  the  present  scale,  so  that  a 
person  would  travel  three  stages — equal  to  three  h.alf  miles — for  a 
penny,  instead  of  four  as  at  present,  six  stages  for  twopence, 
and  so  on. 
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Gloucester. — At  the  last  meeting  of  the  Citv  Council. 
Sir  James  Bruton  stated  that  no  additional  sum  waa  rei|uired  from 
the  rates  in  respect  of  the  light  railways.  The  revenue  estimate 
was  .t  23.000  against  :C2U,oOO  for  the  year.  That  was  owinjr  to 
the  increase  in  the  fares.  He  believetl  that  if  they  could  have 
obtained  that  increase  a  few  years  a<ro,  when  affairs  were  normal, 
the  sum  derived  would  have  been  sufficient  to  cover  the  interest 
and  repayments  of  loan,  and  there  would  have  l>een  no  charge  on 
the  city  for  the  tramways. 

Halifax. — New    By-i,a\v. — The    Tramways    Committee 

has  decide<l  to  recommend  the  Council  to  agree  to  the  following 
new  by-law  : — '  Each  (tramway)  pas-senger  shall  immediately  uix)n 
demand,  and  in  case  no  demand  shall  have  \>een  made  tefore 
leaving  the  car.  pay  to  the  conductor  or  other  duly  authoriseil 
officer  of  the  Corporation  the  fare  legally  demandable  for  his 
journey  and  accept  a  ticket  therefor,  or  if  the  carriage  is  provided 
with  a  money  box  for  the  receipt  of  fares,  each  pa-ssenger  shall 
immediately  on  entering  the  carriag'e.  or  when  required,  deposit  in 
the  money  box  the  fare  legally  payable  for  the  journey.  Any 
passenger  leaving  a  car,  except  in  the  case  of  a  passenger  holding  a 
transfer  ticket  changing  cars  at  the  recognised  transfer  point,  shall 
be  deemeil  to  have  completed  his  journey." 

"Lancashire    and   Yorkshire  Railway.— The  convei-sion 

of  the  Bury  and  Holc^mbe  Brook  branch  of  the  Lancashire  and 
Yorkshire  Railway  from  the  overheatl  to  the  third-rail  system  is 
nearing  completion,  and  it  is  anticipated  that  trains  will  be  running 
imder  the  new  system  early  this  montli.  The  third-rail  electric 
system  is  in  operation  between  Bury  and  Manchester,  and  the 
alteration-  will  permit  through  running  from  Manchester  to 
Holcombe  Brook. 

Leeds. — Paecel  Rates. — The  rates  for  the  new  tramway 
parcel-carrying  service  have  now  been  fixed  as  follows  : — Between 
depots  within  the  city,  for  any  parcel  not  exceeding  7  lb.,  2id.  : 
exceeding  7  lb.,  and  not  exceeding  14  lb.,  3^d.  ;  depots  within  the 
city,  for  any  parcel  exceeding  2S  lb.,  and  not  exceeding  'iG  lb., 
6d. ;  between  depots  outside  the  city  and  dtpots  within  the  city,  for 
each  parcel,  irrespective  of  weight,  an  additional  Id.  will  lie 
charge<l. 

Oldham. — Yeau's  Working. — The  financial  ye«r  of  the 
Corporation  tramways  ended  on  March  25th.  The  total  receipts 
during  the  year  ending  March.  1'.I17,  were  £124,1128,  and  for  the 
year  ending  last  month,  X14S.02(i,  an  increase  of  £2:),0H8. 

The  Tramways  Committee  has  appointe<l  a  Sub- Committee  to 
consider  the  revision  of  fares.  Councillor  Clegg,  the  chairman, 
said  expenses  amountetl  to  £30.000  a  year  more.  The  last  war 
bonus  cost  them  £11,700,  and  by  the  end  of  191!i  they  would  have 
to  find  an  increase  of  .£11 .300  over  tlieir  present  receipts.  They 
hail  to  find  that  money,  or  come  on  the  rates  for  £7,000.  On  tlie 
present  year  they  would  have  a  surplus  of  about  £."),000,,but  the 
whole  of  that  amount  ought  to  be  set  .iside  for  permanent  way  or 
overhead  equipment.  Had  the  ordinary  work  been  carried  out 
they  would  have  already  shown  a  loss. 

Rawtenstall. — Fares  to  bk  Increased. — The  T.C.  has 

decided  that  £3.000  for  tramway  purposes  be  included  in  the  esti- 
mate for  the  borough  rate  for  the  coming  year.  The  borough  elec- 
trical engineer  had  intimated  that  the  increased  capital  expenditure 
over  pre-war  times  wa-s  t  lii.iiOO  per  year,  and  the  increased  revenue 
did  not  meet  the  increased  expenditure.  It  was  resolved  that 
representation  be  maile  to  the  B.  of  T.  that  the  finances  of  the 
tramway  undertaking  cannot  jiossibly  with.stand  the  .ail  v.ances  under 
the  recent  award  maile  by  the  Committee  on  Production,  unless 
it  sanctions  a  large  increase  in  tramway  fares,  ami  that  the 
borough  electrical  and  tramway  engineer  be  instructed  to 
communicate  with  the  B.  of  T.  Committee  accordingly. 

Southport. — The  Corporation  has  commenced  the  Sunday 
tramcar  service,  despite  many  protests.  The  voting  on  the  question, 
taken  by  the  local  Council  of  Churches,  showed  ."i.'.iyS  in  favour, 
and  5,430  against.  In  Southport  itself  there  was  a  small  majority 
against  the  proposal.  The  Tramways  Committee  has  granted 
employes  an  advance  of  £  I  per  week  on  pre-war  rates,  a  previous 
oflfer  of  ir.s.  a  week  having  been  declined  by  the  men.    k 

Spen  Valley. — F-^REs  Increased. — The  Yorkshire  W.D. 
Electric  Tramways,  Ltd.,  in  the  Spen  Valley  area,  has  increased  its 
fares  at  the  rate  of  Id.  per  two  J-mile  sections,  or  less.  Work- 
men's and  children's  fares  are  not  affected.  The  increase  came 
into  force  on  fiood  Friday. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Australia. — An  agreement  hetween  the  Department  of 
the  Navy  and  the  Ratlio  -  Telegraphists'  Marine  Institute  of 
Australasia,  covering  the  wireless  operators,  has  been  brought  alK)Ut. 
Substantial  increases  in  pay  will  accrue  to  the  wireless  men  ;  in 
addition,  a  10  per  cent,  war  bonus  has  been  granted,  and  the 
Seamen's  Compensation  Act  will  apply.  The  latter  provides  for 
£500  at  ie&th.^Si/diiei/  Jlaihj  Telrfira/ih. 

The  use  of  automatic  telephone  recorders,  which  has  been  allowed 
to  subscribers  on  payment  of  10s.  a  year,  to  check  the  number  of 


calls,  is  to  be  discontinued.  The  department  has  come  to  the 
conclusion  that  thev  do  not  work  satiafactorilv. — St/ilnei/  Morning 
Heralil. 

The  annual  rejiort  of  the  Poat.Otlice  Depatrment  shows  that 
for  the  first  time  a  profit  was  made  on  the  telephone  business, 
amoimting  to  £17,234.  In  the  previous  ye.ar  the  loss  on  telephones 
was  £138.843.  The  telegraph  business,  however,  resulted  in  a  loss 
of  £25,483.  If  credit  hati  been  taken  for  shipping  and  meteorolo- 
gical telegrams  there  would  have  been  a  profit  of  £4.H,5.'<9  on  the 
telegraph  branch,  instead  of  a  heavy  loss. 

The  telegrams  receivwl  and  dispatched  during  the  year  numl>ere<l 
32.S.',0.641i.  There  were  Uilt.ml  telephone  subscribers,  1,283  public 
telephones,  and  3,513  local  instruments. 

It  is  expected  that  Sydney  will  have  its  first  automatic  telephone 
exchange  early  next  year.  The  tender  of  Aiitomatic  Telephones 
(Australasia),  Ltd..  has  been  accepteil  for  a  full  automatic  switch- 
board, having  a  present  equipment  of  2,500  subscribers'  lines  and 
the  necessary  junction  lines.  Tenders  are  now  being  called  for  the 
building  to  accommodate  this  exchange. 

Germany. — Xe,i;otiati(ins  are  I'eported  to  have  been  \m\- 
ceeding  for  some  time  past  with  the  object  of  bringing  al)out  an 
agreement  between  the  two  wireless  concerns — the  Telefunken  and 
the  High-Frequency  Co. — in  regard  to  the  future  development  of 
their  undertakings.  So  far,  however,  no  final  residt  has  Ijeen 
reached. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Aberdeen. — April  nth.  Electricity  Department.  One 
5.00U-KW.  turbo-alternator,  surface  (»ndenser,  and  auxiliaries. 
See  "  Otticial  Notices  "  March  22nd. 

Australia. — Melbocrne. — .Tunc  7th.  Department  of 
the  Xavy.  Supply  and  erection  of  power  plant  at  Garden  Island, 
Sydney.     Director  "of  Navy  Contracts,  Melbourne. 

Spain.  —  The  municipal  authorities  of  Esguevilhis 
(Province  of  Valladolid)  have  just  invited  tenders  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period 

of  two  years. 

Spenborough. — April    mth.      District   Council.     AVorks 

requiretl  for  extensions  at  electricity  works.  Engineer.  Mr.  A. 
Rothera.  M.I.M.C.E.,  Town  Hall.  (Plans  three  guineas  for  complete 
set  of  quantities,  or  one  guinea  for  sejiarate  trades,  returnable.) 


CLOSED. 


Australia. — llELBorRNE. — P.M.G.'s  Department : — 


change  O.P.O.,  Jf2i9.— 


Telephone  material  for  automatic  private  bl*aneh  < 
Ailtoraatie  Telepliones  (.\ust.),  Ltd. 

Sydney. — P.M.ft.'s  Department  : — 

940  lb.  ebonite  sheet,  i;)U5;  412  lb.  enamelled  insulated  copper  wire, 
f  1.12.— B.I.  *  Helsbv  Cables,  Ltd. 

Full  automatic  switchboard  at  the  Telephone  Exchange,  N.  Sydne.v, 
±'(il,tiOO;  2,11)0  wall  sets,  i.6,405;  2o«  table  sets,  i'tfll :  40  meter  boxes, 
WOO;  15 pay  station  boxes,  i-90;  118  calling  devices,  ±'160:  miscellaneous 
materials  for  junctions  at  manual  exchanges.  £22.*}.  —  Automatic 
Telephones  (.\ust.),  Ltd. 

Perth. — P.M.G.'s  Department : — 

1,000  dry  cells,  £22.i.— .J.  Mcllwraith  4  Co.,  Pty.  Ltd. 

30D  calling  dials.  200  condensers,  and  25  transmitters,  i'.Wl.— .Automatic 
Telephones  (.\ust.l,  Ltd. 

Victoria  Railways  Department  : — 
Spare  parts  for  electric  crane  motors  for  Ballarat  and    Bendigo  works, 
£562.— Australian  General  Electric  Co. 

—Tndert. 

Cavan. — The  B.  of  G.  has  .iccepted  the  tender  of  the 
Edmundson's  Electricity  Corporation.  Dublin,  for  installation  of  an 
electric  battery  in  the  workhouse,  at  £391  ;  overhead  mains,  &c., 
£615,  and  overhe.ail  main  to  tuberculosis  hosintal,  £12.'< — £1,134 
in  all. 

Qgfl^y^ — Electricity  Committee.     Accepted  tenders  : — 

Babcoek  *  Wilcox,   Ltd.— InduceddrauRht    fan.  motor,    main    damper, 

*c..  £S0". 
Chain  Belt  Knginecring  Co.— Ash  elevator  and  bunker,  f  9.'.0. 
British  Thomson-Houston  Co.,  Ltd.— Switchgear  for  4,CflO-K« .  turbine,  two 

feeder  panels,  interconnection  switchgear,  4c..  ±'2.924. 
E.  Morley  *  Sons.- Power  station  extensions,  £4,555. 
W.  Abell,  Ltd.— Penstocks  and  headstocks  for  screening  chamber,  £320. 

Glasgow. — The  Tramways  Committee  has  accepted  the 

following  tenders  : — 

Rail  bonds.— Thos.  Bolton  &  Sons, 
.Olass.- Pilkington  Bros.,  Ltd, 
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FORTHCOMINQ     EVENTS. 


Cblef  Technical   Assistants'    Association.— SaturdaT,  April  6t)i.    At  the 

Tavistock  Hotel.    .At  :^  p.m.    OrdinaiT  raeetiug. 

Salford  Teclinical  and  Engineering  Association.  Hatnrdav,  April  Gth. 
At  7  p.m.  At  the  Royal  Teihnical  Institute.  Paper  on  "  The  Use  of  Ga.s 
for  Industrial  Purposes,"  by  Mr.  S.  N.  Brayshaw. 

Electrical     Power     Engineers'    Association     (London      Division.). — 

Monday,    April   Sth,      Al  «.:«  p.m.     At    Anderton  ^  Hotel,   Fleet  Street, 
E.C.    Smoking  concert  and  presentation  to  Mr.  W.  .1.  El)l>cn. 
Institntlon    of    Civil    Engineers.— Tuesday,  .April   9th.      At  Gt.   George 
street,  S.W.     At  5.30  p.m.    Paper  on  ••  The  Derwent  Valley  \Vaten\orlts," 
by  Mr.  E.  Sandeman. 

Bontgen  Society.— Tuesday,  April  9tli.  At  8  p.m.  At  Burlington  House, 
W .    Silvanus    Thompson   Memorial   Lecture,  by  Sir  Ernest  Rutherford, 

F.R.S. 

Liverpool  Engineering  Society.— Wednesday,  April  10th.  At  8  p.m.  At 
the  Royal  Institution,  Colquitt  Street.  Paper  on  "Bonus  Payments  to 
Labour  as  a  Factor  in  Engineering  Production,"  by  Mr.  R.  .T.  Fisher. 

Institntlon  of  Electrical  Engineers. —Thursday,  April  nth.  At  7.30  p.m. 
.\t  the  Cancer  Hospital,  Fulham  Road,  S.W.  Joint  meeting  with  the 
Electrical  Section  of  the  Royal  Society  of  ISIedicine.  Papers  on 
"  Diathermy  :  the  use  of  Electricity  for  Heating  the  Tissues  of  the  Body 
in  Disease,"  by  Dr.  E.  P.  Ctimberbatch ;  "Single  Flash  i Instantaneous) 
Radiography:  its  Possibilities  and  Limitations,"  by  Dr.  R.  Knox.  Also 
exhibition  of  electromedical  apparatus. 

(Newcastle  Local  Section).— Monday,  .^pril  8th.  At  the  Mining 
Institute.  At  (■..4:.  p.m.  Paper  on  "The  Control  ol  Large  Amounts  of 
Power,"  l)y  Mr.  E.  B.  Wedmore. 

(Manchester  Local  Section).— Tuesday,  April  9th.  At  the  Engineers' 
Club.    At  7  p.7u.    Ordinary  meeting.    .Annual  general  meeting. 

(Scottish  Local  Section i.— Tuesday,  .April  9th.  At  207,  Bath  Street, 
Glasgow.  At  7.:«  p.m.  Paper  on  "The  Control  of  Large  Amounts  of 
Power,"  by  Mr.  E.  B.  Wedmore. 

(Yorlishire  Local  Section).— Tuesday,  April  9th.  At  7  p.m.  At  the 
Philosophical  Hall,  Leeds.    Annual  general  meeting. 

North  of  England   Institnte  of  Mining  and  Mechinical  Engineers.— 

Saturday,  April  l:)tb.      At  2  p.m.      At  the  Neville  Hall.  Newcastle-on-Tyne, 


NOTES. 


Electrical  Power  Engineers'  Association. — A  local  "West 

Yorkshire  branch  of  the  Association  was  formed  at  Leeds  last 
week.  The  meetinfr  was  held  under  the  presidency  of  Mr.  J.  E. 
Ellis.  Jforlev.  The  following-  officers  were  elected  :— Hon.  branch 
secretary.  Mr.  P.  Furness.  A.MrI.EE..  0.  .\sh  Grove.  Earlesheaton  ; 
hon.  treasurer,  Mr.  R.  D.  Spurr.  A.M.I.E.E..  Bradford.  The  Com- 
mittee will  elect  a  branch  chairman  from  its  members.  The 
meeting  vras  largely  attended,  and  the  enthusiasm  shown  aug^urs 
well  for  the  success  of  the  new  branch. 

Dublin   Electricians'   Wages. — In  the  Dublin  buildinfr 

trades"  wages  settlement,  announced  this  week,  the  scale  for  elec- 
tricians has  been  fixed  at  Is.  lid.  per  hour,  summer,  and  Is.  I-Jd. 
per  hour,  winter,  while  for  country  work  the  allowances  fixed  are  : — 
29.  lid  per  night  for  six  nights,  and  2s.  per  night  for  anv  further 
period. 

Volunteer  Notes. — London  Army  Troops  Companies, 

VOLDNTEEE  ENGINEERS.— Headquarters:  Balderton  Street,  Gros- 
venor  Squai-e,  W.  1. 

Orders  for  the  week  ending  April  Hth,  1918,  by  Lieut.-Colonel  C.  B,  Clay, 
\  .D..  Commanding. 

Captam  of  the  W««:.-Capt.  W.  Dariey  Bentley. 

Next  tor  Duty.— Ca.pl.  E.  G.  Fleming. 

Monday,  April  8th.— No.  8  Company,  6.30— S.30. 
Signalling  Section,  li.SO— 8.30. 

Tuesday,  April  9th.— Lecture  on  "Demolitions, 
and  Bayonet  Fighting.  7.30. 

Wediiesday.  April  10th.— No.  1  Company,  Drill.  Knotting,  tec,    6.30—8  30 
Recruits'  Drill,  6.30. 

Thursday,  April  11th.— No.  2  Company,  Drill.  Knotting,  4c.,  0-8.    Recruits' 
Drill,  G.:*.    SignaUing  Section,  6.30— S.!*).    Ambulance  Section,  6.30—8.30. 

Friday,  April  12th.— Musketry,  5.30— S. 

Saturday,    .^pril  I3tli.— Entrenchments,    4c.,    2.43—1.45.      Recruits'    Drill, 


ecruits'  Drill,  0.30-8.30. 
at  6.30.     Physical  Drill 


2.45- 


for 


1.43. 

mday,  .\pril  14th.— Commandant's  Parade  at  Waterloo  Station,  8.45  a.m. 
work  at  Esher.    Marching  order,  with  rifles.    Midday  and  tea  rations  to 


Headquarters  unless  otherwise 
(By  order)  Maoleod  TEAa8i.xT,  Capt.  and  Adjutant. 

A   35,000-KW.   Turbine  Wrecked.— On   Febrnaiv  I4tli 

the  3o,0U0-KW.  horizontal  single-cylinder  steam  tm-binein  the 
0  Street  Station  of  the  Boston  Elevated  Railways  Co.  exploded, 
so  completely  wrecking  the  machine  that  it  will  be  sold  for 
junk  as  it  stands.  Fortunately  no  one  was  killed  or  injured. 
The  trouble  developed  in  the  low-pressure  stages— the  17th.  it 
is  believed.  All  diaphragms  and  wheels,  together  with  the  blades 
from  this  stage  to  the  2iith  were  fractured  and  broken  in 
many  pieces,  an.t  released  with  such  force  as  to  smash  away 
the  whole  top  half  of  the  low-pressure  end  of  the  casing. 

The  initial  cause  of  the  accident  is  thought  to  be  due  to 
excessive  steam  pressure  between  the  diaphragm  and  the  17th 
wheel,  concaving  the  diaphragm,  causing  it  to  foul  the  wheel, 
closing  up  the  buckets  and  in  this  way  increasing  the  steam 
pressure  at  this  point  until  the  next  diaphragm  was  similarly 
affected,  when  the  whole  low-pressure  end  let  go. 

The  accident  occurred  at  a  time  when  engines  in  another  station 
of  the  Railways  Co.  dropped  their  load  of  27.500  KW.  Presumably, 
the  wrecked  turbine  tried  to  take  all  of  this  load,  opening  its 
secondary  valve  to  get  all  the  high-pressure  steam  available  — 
Poioer. 


Electric  Power  Supply  and  After-War  Industry. — The 

following  resolution  of  the  Newcastle  Chamber  of  Commerce  has 
been  placed  on  the  agenda  for  discussion  at  the  annual  general 
meeting  of  the  Chambers  of  Commerce  next  week  : — 

"This  Association,  recognising  the  urgent  necessity  to  increase 
the   productivity  of    our   industries   after  the  war  as   the  chief  ■ 
means  to  meet  the  burden  of  the  war  debt  of  the  nation,  and  to 
maintain  high  wages  for  the  workers,  urges  His  Majesty's  (k)vem- 
ment : — 

Uit  To  recognise  that  the  public  supply  of  electrical  energy  for  power,  light, 
traction,  heat,  electrochemical  and  other  purposes,  is  a  key  industry,  insomuch 
that  all  other  industries  are  becoming  increasingly  dependent  upon  it. 

(6)  To  hasten  the  amendment  of  the  legislation  which  has  hkherto 
hampered  its  efficient  development. 

ic)  To  ensure  the  supply  at  the  earliest  possible  date  of  ample  and  cheap 
electricity  for  all  purposes. 

('fl  To  conserve  our  coal  resources,  the  chief  wealth  of  the  country,  by 
compelling  the  exercise  of  the  maximum  possible  economy  ^in  its  use  for 
industrial,  domestic  and  all  other  purposes, 

and  agrees  that  this  resolution  be  communicated  to  the  Prime 
Minister,  the  President  of  the  Board  of  Trade,  and  the  Minister 
of  Reconstruction.'' 

Relaying  Old  Cable. — Indications  that  it  is  practicable 

to  remove  cable  from  places  where  it  has  been  in  service,  and  to 
re-install  it  in  new  positions,  are  given  by  the  fact  that  the  street 
department  of  the  Commonwealth  Edison  Co.,  Chicago,  is  moving 
about  7o  miles  (120'7  km.)  of  cable  from  one  location  to  another 
on  its  system.  About  70  per  cent,  of  the  cable  being  moved  is 
three-conductor,  paper-insulated,  lead-covered  transmission  cable 
which  operates  at  it.OOO,  12,000  or  20.000  volts,  and  at  either  2.".  or 
60  cycles.  The  remainder  is  four-conductor  distribution-line  cable 
for  4,100-volt.  three-phase.  60-cycle  circuits. 

Some  engineers  are  still  prejudiced  against  using,  under  any  cir- 
cumstances, cable  that  has  been  withdrawn  from  the  conduits. 
Other  engineers  will  not  use  cable  under  such  conditions  unless  it 
is  placed  in  service  at  a  lower  voltage  than  that  at  which  it  was 
originally  used.  All  such  ideas  have  been  gradually  eliminated  at 
Chicago,  largely  by  the  persistent  arguments  of  the  men  who  were 
most  closely  in  touch  with  the  work,  and  by  trials  made  during  the 
past  few  yeivrs. 

The  contention  of  the  men  in  the  street  department  is  that,  as 
long  as  the  lead  sheath  remains  intact,  and  the  insulation  of  the 
cable  shows  no  signs  of  being  damaged,  either  by  overheating  or  in 
any  other  manner,  the  cable  is  in  condition  to  be  utilised  again 
after  it  has  been  drawn  from  the  conduits.  Damage  to  the  insula- 
tion by  overheating  or  by  moisture,  or  to  the  lead  sheath  by 
crR<;king,  &c.,  can  be  easily  detected  by  the  men  handling  the  cable 
if  they  are  on  the  watch  for  defects.  Moreover,  the  company's 
engineers  have  no  prejudice  against  using  the  cable  on  eveii  a 
higher  voltage  than  the  original,  if  they  think  that  the  cable  is 
adapted  for  service  at  this  voltage. 

One  of  the  problems  in  connection  with  the  transfer  of  this 
7.5  miles  of  cable  is  to  keep  the  wastage  at  a  minimum.  A  syitem 
of  record  keeping  has  been  worked  out  which  is  very  helpful  in 
solving  this  difficulty.  This  system  .permits  lengths  of  cable  from 
various  parts  of  the  system  to  be  selected  and  re-installed  at  such 
new  locations  as  will  l)est  utilise  the  lengths  available.  The 
system  employed  also  makes  it  possible  to  keep  the  necessary 
haulage  expense  at  a  minimum,  since  the  cable  goes  directly  froiii 
its  original  location  to  its  new  location  without  extra  unloading  or 
transfer. 

To  reduce  wastage  further,  splices  are  being  pulled  into  the 
ducts.  It  is  the  practice  in  such  cases  to  select  a  long  and  a  short 
piece  of  cable  for  splicing  to  the  desired  length.  The  longer  piece 
is  pulletl  into  the  duct  until  only  enough  remains  outside  the  man- 
hole to  facilitate  splicing.  The  splice  is  then  made  on  the  street 
level  above  the  manhole,  and  the  splice  and  shorter  piece  are  pulled 
in.  This  procedure,  of  course,  reduces  the  tensile  strain  on  the 
splice.  About  12  such  high-tension  splices  are  now  operating 
satisfa-'torily.  Wire  grips  are  used  for  pulling  cables  in  and  out. 
and  it  is  the  rule  never  to  have  more  than  one  splice  per  run. 

The  company's  records  to  date,  with  the  work  about  one-third 
completed,  indicate  that  the  wastage  of  cable  is  not  more  than  , 
2  per  cent,  above  the  ordinary  wastage  due  to  cutting  off  each 
length.  As  the  work  draws  nearer  to  a  finish  it  is  expected  that 
the  wastage  will  increase  to  3  per  cent,  or  i  per  cent.,  since  near 
the  end  of  the  job  there  will  be  fewer  lengths  to  choose  from.  If 
new  cable  had  been  used  the  increase  in  cost  to  the  Commonwealth 
Edison  Co.  would  have  been  upwards  of  S200.0(X». — Electrical  XVvrld 
Vol.  70.  Xo.  10. 

Electrical  Progress  in  Chicago. — Statistics  compiled  by 

the  contract  department  of  the  Commonwealth.  Edison  Co.  of 
Chicago  show  that  during  lill7  more  industrial  power  business 
was  secured  th.in  in  any  other  year  of  the  tympany's  history,  the 
net  increase  being  5,S.t)00  H.P.,  a  gain  of  about  1(J  per  cent!  over 
191C  and  over  10  i  per  cent,  over  1915.  Including  the  lighting  load 
of  these  power  installations,  the  total  net  increase  was  approxi- 
mately 05.000  H.P.  The  business  was  covered  by  2,I5(J5  contracts, 
as  against  3.100  for  U'lti.  Satisf.actory  progress  was  made  in  the  : 
use  of  electric  furnaces,  two  companies  engaging  in  the  manufac- 
ture of  electric  steel,  one  in  that  of  bearing  metal,  and  one  in  that 
of  brass  founding. 

An  interesting  extension  was  in  the  manufacture  of  artificial  J 
ice  in  26  plants  with  a  connected  load  of  9.000  H.P..  requiring  ■ 
approximately  25.000.000  KW.-hours. 

In  the  electric  truck  btisiness  development  is  especially  notice-  ■ 
able.  The  company  has  completed  a  large  commercial  garage,  and  ' 
is  offering  maintenance  service. 

WhUe  there  has  been  a  decrease  of  0'07  per  cent,  in  the  number  i 
of  motors  sold,  the  increase  in  total  H.P.  is  30  per  cent. — National,, 
Electric  Liqht  AsKocifitinn  Bulletin. 
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Lighting  and  Power  Restrictions.— The  Board  of  Trade 

Lifrhting,  Heating,  and  Power  Order,  1918.  appears  in  its  com- 
plete form  in  the  London  Gazette  for  March  29th. 

Electrical   Cleaning   of  Blast-Furnace    Gas.— Tn    tlie 

Iron  and  Citiil  Tnides  Jlei-iftn,  of  February  22nd,  an  article  byH.  D. 
Egbert,  of  the  United  States  Research  Corporation,  was  printed.  The 
author  referred  to  a  pax)erby  Messrs.  Linn  Bradley.  H.D.Egbert, and 
W.  W.  Strong,  entitled  -Dry-Hot  (v«(«  Cold-Wet  Blast-Fumace 
Gaa  Cleaning,"  read  before  the  American  Institute  of  Mining 
Engineers,  in  which  calculations  are  described  and  curves  presented 
showing  the  saving  of  heat  that  can  be  accomplished  by  the  hot- 
dry  cleaning  of  blast-furnace  gases  as  compared  with  cold-wet 
methods.  In  the  case  of  a  typical  blast-furnace  top  gas  having  a 
moisture  content  of  2."i  grains  per  cb.  ft.  calculated  at  standard 
conditions,  and  a  temperature  at  the  entrance  to  the  primary 
cleaning  system  of  500  F.,  it  can  be  shown  that  by  the  use  of  a 
hot-dry  cleaning  method  as  compared  to  a  cold-wet  process,  about 
110  B.TH.u.  per  lb.  of  top  gas  can  be  saved  and  applied  to  useful 
work  in  the  hot-blast  stoves'.  Moreover,  in  some  places  large 
quantities  of  water  for  wet  scrubbers  are  difficult  and  expensive  to 
obtain,  also  the  resultant  pollution  of  the  near-by  streams  due  to 
the  inflow  of  dirty  water  from  the  scrubbers  is,  in  many  cases, 
prohibited  by  the  authorities.  Because  of  the  above  facts  it  has 
been  recognisetl  that  the  hot-dry  primary  cleaning  of  blast-furnace 
pas  is  very  desirable,  and  considerable  attention  has  been  directed 
of  late  to  the  Cottrell  electrical  precipitation  process  as  offering 
»  most  satisfactory  means  of  hot -dry  primary  gas  cleaning.  In- 
terest in  the  use  of  the  Cottrell  processes  as  a  means  of  cleaning 
the  blast-furnace  gas  has  been  further  augmented  by  the  fact  that 
the  dust  and  fumes  carried  by  these  gases  often  contain  valuable 
materials,  especially  potash. 

It  will  be  evident  that  a  hot-dry  method  is  decidedly  preferable 
to  a  cold-wet  method  of  blast-furnace  gas  cleaning  when  the 
question  of  the  recovery  of  the  dust  and  fumes  is  under  considera- 
tion. The  difficulty  of  handling  large  amounts  of  water  and 
sludge  from  wet  washing  systems,  and  the  trouble  incidental  to 
recovering  therefrom  the  valuable  potash  compounds,  will  at  once 
be  evident.  During  the  past  18  months  the  Research  Corporation 
in  the  United  States  has  been  conducting  more  or  less  continuously 
a  series  of  tests  with  the  Cottrell  precipitation  processes  at  a  large 
iron  and  steel  plant.  These  tests  have  conclusively  demonstrated 
that  electrical  precipitation  can  be  successfuHy  applied  tcj  the 
cleaning  of  blast-furnace  gas,  and  have  further  yielded  a  mass  of 
data  upon  which  to  base  the  design  of  a  large  precipitation  plant 
for  handling  all  the  gases  from  one  furnace,  or  a  considerable 
portion  of  such  gases.  The  precipitator  with  which  these  experiments 
were  made  was  capable  of  handling  up  to  about  H  per  cent,  of  the 
total  volume  of  gas  given  off  by  one  .">00-top  furnace,  or  about 
2,400  cb.  ft.  of  giis  per  minute  at  300°  F.  It  was  found  possilile  to 
clean  the  gas  in  one  treatment  in  an  electrical  precipitator,  from  a 
dust  content  of  3  grs.  per  cb.  ft.  to  a  dust  content  as  low  as  0'0.">  gr. 
per  cb.  ft.,  both  calculated  at  standard  conditions.  The  collected 
duat  and  fumes  showed  over  10  per  cent,  available  potash  content. 

The  power  required  to  operate  a  precipitator  is  small  ;  a  pre- 
cipitator to  clean  10.000  cb.  ft.  of  gas  per  minute  will  usually 
require  from  7  to  10  KW.  The  power  consumption  is  governed  by 
the  number  of  electrodes  and  their  length,  type,  and  size,  as  well  as 
by  the  characteristics  of 'the  gases  to  be  cleaned,  as  regards  tempe- 
rature, conductivity,  Sec. 

Daring  the  last  year  or  two  a  high-pressure,  direct-current 
generator  has  been  successfully  adapted  to  precipitation  work. 
Although  no  precipitation  installations  at  present  in  commercial 
operation  are  equipiied  with  this  machine,  neveitheless  it  h.'vs  been 
extensively  tested  by  the  Research  Corporation  in  connection  with 
the  Cottrell  processes,  and  has  proved  very  satisfactory. 

Some  idea  of  the  cost  of  the  electrical  equipment  may  be  obtained 
from  the  following  figures  : — A  set  having  a  capacity  of  10  KW., 
giving  a  maximum  pressure  of  7.'),000  volts,  and  consisting  of  a 
transformer,  synchronous  motor,  rectifier,  and  switchboard,  may  be 
obtained  for  about  £;i."iO.  If  a  motor-generator  set  were  required, 
an  equipment  of  the  same  capacity  would  cost  alx)ut  iH'iO.  The 
larger  the  power  rating  of  the  transformers  and  motor-generator 
units  the  lower  is  the  cost  per  KW.  of  capacity.  This  is  especially 
true  with  regard  to  the  transformer,  as  <a  great-deal  of  its  cost  is 
due  to  the  insulation  against  the  high  voltage.  The  difficulties  in- 
volved in  continuously  rectifying  heavy  currents  make  it  advisable 
to  keep  the  power  capacity  of  the  electrical  sets  down  to  a  reason- 
able figure,  and  in  practice  equipments  over  2.5  KW.  capacity  are 
seldom  used. 

Electric    Steel     Furnaces. — In    the    Nntiiiual   FJniric 

T.iiiht  Aa.ioriutioH  JliiUetin  Norman  T.  Wilcox,  sales  manager  of  the 
Mississippi  River  Power  Co.,  at  a  meeting  of  the  Western  Society  of 
Engineers,  is  reixjrted  to  ha^esaidthat  outside  of  the  steel  trade  few 
people  appreciate  the  rapid  growth  in  the  use  of  electric  furnaces. 

This  growth  has  resulted  from  the  efficiency  of  ei»ctric 
power,  and  has  for  the  most  part  occurred  within  the  last  five 
years,  the  greater  portion  of  the  increase  occurring  in  the  last  year 
or  two. 

Up  to  March  1st,  1917,  at  least  158  steel-making  electric  furnaces 
had  been  contracted  for,  or  were  at  that  time  in  actual  commercial 
service,  in  the  United  States.  These  furnaces  if  operated  2+  hours 
a  day,  six  days  in  a  week,  would,  have  a  total  capacity  of  1.000.000 
tons  of  steel  per  annum.  The  production  of  a  million  tons  of  steel 
made  from  cold  scrap  would  represent  at  least  600,000,000 
KW. -hours  per  annum. 

Because  of  its  uniformity,  greater  freedom  from  segregation,  and 
its  greater  homogeneity,  electric  steel  is  somewhat  higher  in  tensile 


strength  and  elastic  limit  than  steel  made  by  other  processes. 
Owing  to  its  greater  density  the  electric  steel  shows  a  marked 
resistance  to  fatigue. 

Small  furnaces  have  been  developed  even  in  the  polyphase  type 
down  to  capacities  as  low  as  {  ton  of  metal  \»-v  heat.  A  furnace  of 
this  size  will  require  from  100  to  12.5  KW.,  and  when 
operated  polyphase  will  run  on  a  power  factor  of  approximately 
90  per  cent.  The  larger  furnaces  as  now  installed  retiuire  for  most 
efficient  operation  approximately  2.50  kw.  ton  of  metal  per  heat. 

Electric  furnaces  cannot  be  expected  to  take  the  place  of  the 
ordinary  cupola,  such  as  is  used  for  the  making  of  common  grades 
of  cast-iron,  but  they  are  the  only  apparatus  which  will  success- 
fully produce  all  grades  of  material  from  and  in  the  same  furnace. 
These  products  range  from  superior  quality  cast  and  malleable  iron 
to  the  finest  grades  of  crucible  and  tool  steels. 

An    Association    of     British     Electrical     Engineers: 

Electricity  Supply  Section.— A  preliminary  Committee,  consisting  of 
Messrs.  L.  L.  Robinson  (chairman),  Hackney,  president  of  Associated 
Municipal  Electrical  Engineers  (Greater  London)  ;  E.  Calvert, 
Finchley,  hon.  secretary  of  Associated  Municipal  Electrical  Engi- 
neers (Greater  London) ;  A.  P.  MacAlister  (hon.  secretary), 
Islington,  hon.  secretary  of  Chief  Technical  Assistants'  Association  : 
H.  Faraday  Proctor,  Bristol,  hon.  secretary  of  Incorporated  Muni- 
cipal Engineers'  Association  :  F.  J.  Walker,  St.  James'  and  Pall 
Mall  Co.,  managing  director  ;  A.  C.  Bostel,  Croydon,  president  of 
Electrical  Power  Station  Engineers  :  and  E.  D.  Xapier,  North  Metro- 
politan Electric  Supply  Co.,  Willesden,  has  been  considering  the 
desirability  of  forming" an  Association  of  British  Electrical  Engi- 
neers, Electricity  Supply  Section. 

The  members  of  the  above  Committee,  who  hold  official  positions 
in  the  LM.E.A.,  A.M.E.E.  (G.L.),  .Vc.  are  acting  in  their  personal 
capacities  and  quite  unofficially,  but  are  doing  so  with  the  full 
approval  of  the  Councils  of  the  Associations  which  they  represent. 

After  drafting  preliminary  objects  and  Articles  of  Association, 
the  Committee  interviewed  "the  President  of  the  Institution  of 
Electrical  Engineers,  who  has  given  the  project  his  hearty  support. 

The  primary  project  Of  this  Section  of  the  Association  is  to 
safeguard  the  interests  of  all  professional  and  technical  men 
engaged  in  the  electricity  supply  industry  ;  but  it  is  hoped  that 
similar  sections  may  be  formed  for  those  engaged  in  other  branches 
of  the  electrical  industries  of  Great  Britain,  each  with  its  own 
Council,  which  will  be  represented  on  a  Grand  Council  which  will 
focus  the  activities  of  all  engineers  engaged  in  the  electrical 
industries  of  the  United  Kingdom. 

The  Association  will  be  in  no  sense  a  Trade  Union,  but  will  be 
constructed  rather  on  the  lines  of  the  existing  professional 
Associations  such  as,  for  instance,  the  British  Medical  Association. 

The  proposal  to  form  this  new  Assoi  iation  was  recently  discussed 
by  the  Council  of  the  Institution  r  f  Electrical  Engineers,  which 
has  appointed  a  special  Vice-Preside  ils'  Committee  to  meet  the 
members  of  the  Preliminary  Commit  ce  referred  to  above,  and  has 
agreed  to  call  together  mass  meetmgs  of  professional  and  technical 
men  engaged  in  the  business  of  electricity  supply  throughout  the 
country.  Such  meetings  will  be  called  both  in  London  and  at  the 
Local  Sections.  At  these  meetings  the  project  will  be  fully  dis- 
cussed, and  a  permanent  executive  will  be  appointed,  charged  with 
the  duty  of  giving  effect  to  the  proposed  formation  of  the 
Association. 

Fatalities. — Tames  Hall  (16),  of  Manchester,  was  caught 

in  some  machinery,  on  March  23rd.  at  the  L.  and  Y.  electricity 
works,  Newton  Heath,  and  was  so  badly  injured  that  he  died  on 
the  following  day  in  the  Ancoats  Hospital.  He  was  doing  volun- 
tary work  in  his  course  of  training  as  an  engineer. 

An  inquest  was  held  at  Tipton  (Staffordshire),  concerning  the 
death  of  Alfred  Tearne  (17),  who  was  employed  by  the  Midland 
Expanded  Metal  Co.  The  evidence  showed  that  he  was  heard  to 
cry  for  help,  and  that  he  was  found  clinging  to  a  guide-wire  stay 
in  connection  with  the  electric  installation.  He  was  practically  in 
a  sitting  position  with  the  wire  between  his  legs,  and  he  died 
shortly  afterwards.  Cyril  Walton,  electrician  at  the  works,  said  he 
had  made  exhaustive  tests  with  a  machine,  and  failed  to  detect  any 
escape  of  current.  The  nearest  'live  '  wire  to  the  guide-wire 
would  be  4  to  5  in.,  and,  in  his  opinion,  it  would  be  impossible  for 
the  latter  to  come  into  contact  with  it.  Dr.  Hudson  said  there  was 
no  trace  of  disease  in  the  body,  and  there  was  no  definite  indica- 
tion of  the  cause  of  death.  However,  the  congested  condition  of 
the  brain  and  the  fluidity  of  the  blood  pointed  to  death  from 
electric  shock.  The  Coroner  said  the  jury  was  placed  in  the 
position  of  having  to  reject  the  evidence  of  either  the  doctor  or  the 
electrician,  and  he  projxjsed  to  adjourn  the  inquiry,  and  invite  a 
Homo  Office  exjiert  to  examine  the  place. 

The  I.M.E.A.  and  the  Report  on  National   Electricity 

Supply. — South  Shields  Electricity  Comn\ittee  has  considered  the 
remarks  of  its  electrical  engineer  on  the  statement  of  the  Council 
of  the  I.M.E.A.  on  the  subject  of  national  electricity  supply.  The 
Committee  is  of  opinion  that  the  statement  is  practically  an 
endorsement  of  the  interim  report  of  the  Coal  Conservation  Sub- 
Committte,  and  that  the  Council  of  the  I.M.E..V.  has  prejudiced 
the  interests  of  certain  undertakings,  particularly  those  on  the 
North-East  Coast.  It  is  held  that  many  of  the  statements  in  the 
report,  if  not  actually  incorrect,  are.  at  any  rate,  misleading. 

The  Committee  ha-s  asked  the  borough  electrical  engineer  to 
convey  these  views  to  the  I.M.E.A..  and  has  decided  that  the 
municipal  undert:ikings  on  the  North-East  Coast  be  asked  to  pro- 
test against  the  action  of  the  I.M.E.A.  and  to  call  a  general  meeting 
to  discuss  the  matter. 
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Water   Power   in   Tasmania. — "  When   the  electrolytic 

zinc  works  at  Risilen,'  says  Mr.  J.  H.  Batters,  thp  chief  engineer 
and  manasjer  of  the  Hydro-Electrio  Drpartment  of  Tasmania.  "  are 
ready  to  take  their  first  in.stalnient  of  electrical  energry — 4.000  H.r. 
— which  will  tieinafew  months,  the  Tasmanian  hydro-electric  scheme 
will  be  loaded  up  to  its  full  present  capacity  of  ID.nOO  H.p.  We  are 
preparing  to  increase  the  capacity  to  30.000  h.p..  but  just  at  present 
it  is  impossible  to  secure  the  material  for  the  steel  pipe-line.  .  .  . 
The  surveys  relating  to  the  proposal  to  harness  the  King:  River  to 
supply  the  20.000  H.P.  which  the  Mount  Lyell  Co.  desires  to  use  in 
the  work  of  treating  the  complex  zinciferous  ores  of  the  Read- 
Hosebery  group  have  been  completed.  The  designs  for  the  work 
are  now  Ijeing  drawn  up.  and  will  l>e  submitted  to  the  State  Parlia- 
ment during  the  coming  session." 

Decimal  Coinage. — At  the  annual  mectin<j  of  the  Asso- 
ciation of  Chambers  of  Commerce  to  be  held  in  London  on  Tuesday 
and  Wednesday  next,  a  Bill  for  providing  a  decimal  system  of 
coinage  will  be  submitted  for  approval.  The  terms  of  the  Bill 
have  been  agreed  on  by  the  Executive  Council  of  the  Association, 
the  Bankers'  Institute,  and  the  Decimal  Association.  Arrange- 
ments are  being  made  for  its  immediate  introduction  in  the  House 
of  Lords.— r//.-  Tin,e>:. 

Electric  Welding  Repairs. — A  paper,  read  by  Commander 

E.  P.  Jessop.  of  the  U.S.  Navy,  before  the  American  Society  of 
Naval  Engineers,  and  reprinted  in  Knyiiwerinij.  describes  the 
injuries  inflicted  upon  the  machinery  of  the  interned  German  vessels 
by  their  crews,  with  the  intention  of  rendering  them  useless  to  the 
Allies,  and  the  methotls  adopted  for  their  repair.  It  is  curious  to 
read  that,  while  the  rapid  repair  of  these  vessels  was  of  the  utmost 
importance,  and  our  American  cousins  possess  a  high  reputation  for 
the  absorption  of  new  ideas  and  the  adoption  of  speedy  methods, 
the  most  obstinate  and  determined  opposition  was  manifested 
to  the  employment  of  electric  welding  on  the  cylinders  and  other 
damaged  parts  of  the  ships'  engines,  by  marine  engineers  who 
recommended  the  renewal  ol  all  cylinders  that  were  badlydamaged. 
Fortunately,  the  Collector  of  Customs  had  appointed  a  Board  of 
Railway  Engineers  to  investigate  the  damage,  with  a  view  to  the 
use  of  electric  welding — railway  engineers  being  chosen  because  they 
were  thoroughly  familiar  with  the  useof  electric  welding  in  connection 
with  cast-iron;  and  this  Board  unanimously  stated  that  all  the  damaged 
cylinders  could  be  reclaimed.  In  the  face  of  strenuous  obstruction, 
the  Board  carried  its  point,  and  15  ships  were  successfully  repaired, 
all  of  which  were  put  in  commission  with  no  more  delay  than 
would  have  been  incurred  in  any  case  in  fitting  them  for  use  as 
transports  if  the  main  machinery  had  not  been  damaged  by  the 
Germans. 

In  order  to  weld  successfully  with  the  electric  arc,  says  Com- 
mander .Tessop.  it  is  necessary  to  have  complete  control  of  the 
current.  The  arc  must  be  directed  along  the  line  of  fracture  to  be 
welded.  Welding  must  be  done  slowly,  the  metal  being  laid  on  layer 
by  layer,  and  each  layer  must  t)e  caulked  and  jjeened  to  knock  or 
chip  out  the  metal  that  has  oxidised  or  hardened.  Cast-iron  is  not 
weldeil  to  cast-iron  direct.  Special  alloy  steel  wire  is  usetl  to  supply 
the  welding  metal.  In  welding  two  cast-iron  eilges  together  a  layer 
of  .steel  is  welded  to  each,  and  then  these  steel  layers  are  welded  to 
each  other.  It  is  difficult  to  weld  two  cast-iron  parts  together, 
but  comparatively  easy  to  weld  a  steel  piece  to  a  cast-iron  piece. 

The  advantage  of  electric  welding  is  that  the  work  can  be  done 
without  preheating  the  parts  and  without  removing  the  parts  from 
the  ship  Cprovided  the  electric  arc  can  be  properly  directed  along 
the  fracture). 

The  details  of  the  various  repair  jobs  that  were  carried  out  are 
extremely  interesting  ;  they  iucludeti  welding  inserts  into  cylinders 
and  liners,  welding  on  steam  nozzles  to  the  cylinders.  i:c.  Bent 
piston  ro<is.  broken  cylinder  covers,  and  other  classes  of  sabotage 
also  were  dealt  with,  but  not  necessarily  by  welding.  It  apjiears 
from  the  author's  remarks  that  the  marine  engineering  practice  of 
the  Germans  is  in  many  respects  inferior  and  slipshod,  but  the 
electrical  equipment  of  the  huge  ViitcrUuul  was  of  the  latest  type, 
and  in  some  features  superior  to  United  States  practice. 

In  summing  up  the  subject.  Commander  Jessop  says  that  in 
welding  east-iron  it  is  particularly  essential  that  the  welding 
metal  be  laid  on  the  cast-iron  surface  with  the  greatest  care,  since 
it  is  the  junction  tetween  the  cast-iron  and  the  welding  metal 
which  is  liable  to  be  inferior.  To  accomplish  this  the  welding 
metal  should  be  laid  over  the  cast-iron  surface  wherever  possible 
before  the  patches  are  put  in  place.  This  method  gives  the  welder 
more  room  to  work,  and  permits  him  to  keep  a  steadier  arc.  and 
thus  reduce  the  probability  of  too  much  or  too  little  heat  spoiling 
that  part  of  the  weld.  This  metal  as  it  is  laid  on  the  cast-iron 
surface  must  then  be  peened  by  a  caulking  tool  in  order  to  develop 
any  hard  spots  or  spots  where  contact  is  not  good.  After  this  part 
of  the  operation  is  completetl  the  jiatches  should  be  put  in  place, 
and  the  completion  of  the  weld  then  is  merely  welding  of  steel  to 
ateel.  which  is  a  very  simple  process. 

In  all  the  work  which  has  been  undertaken  by  the  electric 
welders  there  has  never  been  a  failure,  this  in  face  of  the  fact  that 
almost  every  conceivable  kind  of  patch  has  been  handled,  and  also 
in  face  of  the  fact  that  the  work  has  been  very  much  more  exten- 
sive than  any  ever  before  attempted.  This  is  practically  the  first  job 
of  its  kind  of  any  moment  to  be  attempted  m  marine  engineering. 
In  every  case  in  which  this  method  has  been  used  the  repaired  job 
has  been  fully  as  strong  as  ever  it  was  before  the  damage  was  com- 
mitted, and  in  most  cases  stronger  in  the  particular  part  affected. 

Naval  Constructor  H.  G.  Knox  also  gives  particulars  of  the 
welding  repairs  on  three  German  ships  :  out  of  24  cylinders.  17 
were  damaged  and  l.'>  required  welding,  some  by  acetylene  others 
by  the  electric  arc. 


The  Electric  Gnn  Again.— The    long-i-an?e    gun    with 

which  the  Germans,  who  are  fond  of  futilities,  have  been  torment- 
ing the  Parisians,  has  attracted  a  great  deal  of  attention  in  the  lay 
Press,  and  has  been  the  subject  of  much  speculative  comment, 
inspired  rather  by  lively  imagination  than  by  logical  reasoning  on 
the  basis  of  known  facts  and  the  elementary  laws  of  dynamics. 

The  Daihi  E-r/iresx  seized  the  opportunity  to  resurrect  the 
Bachelet  bubble,  which  we  pricked  in  1914,  and  solemnly  stated 
that  an  electric  gun  on  the  "  Bachelet  system  "  would  be  at  least 
200  ft.  long,  to  fire  "."i  miles,  and  would  require  ''  only  300  H.P.  of 
electricity  "  to  fire  it.  producing  a  muzzle  velocity  of  five  miles  a 
second.  Prodigious  !  It  also  quoted  some  experiments  of  the  late 
Prof.  Birkela'id  suggesting  a  possible  range  of  l.OoO  miles.  We 
should  hardly  have  thought  it  possible  that  any  respectable  journal 
could  print  such  nonsense. 

The  Eveniny  Statiiiurd  published  an  article  in  which  the 
Bachelet  idea  was  pilloried,  unfortunately  on  erroneous  premises, 
but  the  electric  gun  upheld  on  equally  mistaken  grounds  ;  actually. 
the  gyroscope  was  draggetl  in  as  a  means  "  by  which  the  trajectory 
of  the  missile  would  be  maintained "  I  (our  italics).  We  are 
informed  that  "  it  will  lie  obvious,  however,  that  to  the  extent  that 
a  body  attains  velocity  it  loses  weight  (overcomes  gravity')"  and  we 
need  not  follow  this  writer  further  into  the  realms  of  fancy, 
merely  noting  that  after  his  name  are  printed  the  letters  "F.A.S., 
D.A., "  to  which  the  reader  may  attach  his  own  interpretation. 
The  Time.<.  however,  and  Xature  printed  articles  by  Sir  George 
GreenhUl,  in  which  the  subject  was  discussed  with  expert  know- 
ledge— and  therefore  without  any  reference  to  electric  propulsion. 

It  is  almost  exactly  ten  years  since  we  showed,  with  a  most 
elementary  calculation,  the  utter  absurdity  of  attempting  to  rival 
the  propulsive  power  of  explosives  by  electric  ix)wer.  A  first -year 
student  at  any  technical  school  could  easily  show  that  to  impart  a 
muzzle  velocity  of  ."j.OOO  ft.  per  second  to  a  shell  of  300  lb.  weight 
requires  117  million  ft.-lb.  of  energy,  and  if  the  "gun  "  is  100  ft. 
long,  the  average  horse-power  that  must  be  expended  with  100  per 
cent,  efficiency  is  over  ."  ,000.000.     "  'Xuff  said  I '' 

New  Coal  Mines  Regulations.— A  circular  issued  by  the 

Coal  Controller  under  the  Defence  of  the  Realm  Act  forbids, 
amongst  other  [things,  the  erection  or  acquisition  of  any  addi- 
tional buUdings,  plant,  or  machinery  not  strictly  required  for  the 
purposes  of  repair  or  maintenance,  without  previous  written  notice 
to  the  Controller  of  Coal  Mines. 

The  Use  of  Gas  Coke  as  Fuel.— In  a  pamphlet  issued 

by  the  British  Commercial  Gas  Association  (.'"  A  Thousand  and 
One  Uses  for  Gas."  Vol.  VI,  No.  53).  Mr.  E.  W.  L.  Nicol, 
AssocJ.E.E..  fuel  expert  to  the  London  Coke  Committee,  gives  a 
numlier  of  examples  of  the  utilisation  of  coke  as  boUer  fnel, 
showing  a  considerable  saring  as  comparetl  with  coal.  In  the  case 
of  an  installation  where  the  annual  consumption  of  coal  was  3,000 
tons,  an  e\'aporation  of  about  10  lb.  of  water  from  and  at  212°  F. 
was  obtained  with  coke  under  ordinary  working  conditions,  and 
the  weight  of  fuel  used  was  reduced  by  10  per  cent.,  in  addition  to 
which  the  recovery  of  the  valuable  by-products  from  the  coal 
should  be  set  on  the  credit  side  of  the  national  accoimt.  By  the 
use  of  the  forced-draught  appa'Titus  supplied  by  the  London  Coke 
Committee,  which  consumes  only  3  percent,  of  the  steam  generated, 
an  ample  range  of  draught  is  obtained  for  the  efficient  combustion 
of  coke,  and  the  carbon  dioxide  in  the  flue  gases  can  be  maintained 
at  about  15  per  cent.  It  is  estimated  that  the  quantity  of  raw  coal 
disnlaced  by  coke  in  the  Jletropolitan  area  is  now  2.")0,000  tons  per 
annum.  The  chain-grate  stoker  can  easily  lx>  ada))ted  to  bum  coke 
or  coke  breeze. 

Extensions    at    Chesterfield    Electricity    Works.— <'» 

March  27th  a  new  turbo-alternator  of  2,("i0  KW.  was  officially  in- 
augurated. The  plant,  which  has  cost  with  accessories  about 
£20,000.  is  expected  to  save  over  400  tons  of  coal  a  year.  In  the 
course  of  a  speech  Mr.  R.  L.  Acland.  borough  electrical  engineer, 
referred  to  the  satisfactory  results  of  linking-up  with  the  Staveley 
Coal  and  Iron  Co.,  but  expressed  the  view  that  the  scheme  of  super- 
stations  was  Utjopian  :  tlie  cost  of  transmission  .appeared  to  have 
been  overlooked. 

Electric   Vehicle    Progress. — The  ^Vlarch  is.sue  of  Thf 

Electric  Vehicle  contains  an  account  of  the  Midland  Railway  Com- 
'  pany's  fleet  of  76  electric  vehicles,  recently  descriljetl  in  our  pages, 
and  states  that  the  company  finds  the  total  costs  per  anniim  to  be 
■  very  distinctly  in  favour  of  electrics '"  as  compared  with  petrol. 
Their  special  field  is  said  to  be  that  of  replacing  horses  on  delivt  ry 
-  circuits  of  moderate  distance,  and  the  company  considers  it 
advisable  to  keep  the  speeil  of  electric  vehicles  low,  as  the  running 
time  forms  comparatively  a  small  proportion  of  the  total  time  that 
a  vehicle  is  in  use. 

Thirty-two  new  t-lectric  vehicles  purchased  recently  are  listed, 
and  in  addition  many  other  oi-ders  are  awaiting  permits  from  the 
Ministry  of  Munitions. 

An  illustrated  article  shows  light  electric  passenger  cars  recently 
built  to  run  60  to  HO  miles  on  a  single  charge  in  the  United  .States, 
costing  8'95d.  per  mile,  inclusive  of  repairs  and  stores,  and  of  3d. 
tor  the  wages  of  two  drivers. 

In   an  account  of  the  work  of  the  Electric  Vehicle  Committee, 
Mr.  F.  .\yton,  hon.  secretary,  states  that  successful   efforts   have 
been  made  to  facilitate  thg  manufacture  of  electric  vehicles  in  this 
cotmtry  and  to  remove  some  of  the  restrictions  on  the  importation  . 
of  vehicles  and  battery  plates  froin  the  U.S.A. 

Mr.  Ayton's  article  on  "'  Battery  Charging  "  is  continued,  aijd 
other  interesting  items  are  contained  in  this  issne. 
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Institution  and  Lecture  Notes. — Institution  of  Electrical 

Engineers. — The  following-  have  been  nominated  by  the  Council 
for  the  vacancies  which  will  occur  in  the  offices  of  president,  vice- 
presidents,  honorary  treasurer,  and  ordinary  members  of  Council, 
on  September  30th,  HtlS  :— 

President  (one  vacancy). — C.  H.  Wordingham.  Director  of 
Electrical  Engineering:,  the  Admiralty. 

Viee-Prexitleiit.s  (two  vacancies). — W.  A.  Chamen.  enjjineer  and 
manaprer.  South  Wales  Electric  Power  Distribution  Co.,  Cardiff  ; 
R.  .v.  Chattock,  city  electrical  engineer,  Corpor.ation  Electric  Supply 
Department,  Birmingham. 

ItniMiiirij  Treasurer  (one  vacancy). — J.  E.  Kingsbury,  director, 
Anglo-Portuguese  Telephone  Co.,  Ltd.,  We.stern  Electric  Co.,  Ltd. 

Orilinar;/  Meml/ers  n/'  ^'i)(/«c«0— Members  (five  vacancies). — F. 
Ayton,  chief  engineer  and  manager.  Corporation  Electricity  Supply 
and  Tramways,  Ipswich  ;  H.  W.  Clothier,  electrical  engineer, 
Messrs.  A.  Reyrolle  &  Co.,  Ltd.,''Hebburn-on-Tyne  ;  A.  C.  Cramb, 
borough  electrical  engineer.  Corporation  Electricity  Works.  C  roydon  ; 
A.  R.  Everest,  electrical  engineer,  the  British  Thomson-Houston  Co., 
Ltd.,  Rugby  ;  SirR.  A.  HadfieW,Bart.,  F.R.S..  electro-metallurgist  ; 
Prof.  E.  W.  jlarchant,  D.Sc,  Professor  of  Electrical  Engineering, 
the  University.  Liverpool  ;  C.  C.  Paterson,  O.B.E.,NationalPhy8ical 
Laboratory,  Teddington  ;  J.  Sayers,  telegraph  superintendent  and 
electrical  engineer.  Midland  Railway,  Derby  :  Prof.  E.  Wilson, 
Professor  of  Electrical  Engineering,  King's  College,  Loudon. 

Asxociiite  (one  vacancy). — D.  N.  Dunlop,  director  and  secretary) 
British  Electrical  and  Allied  Manufacturers'  Association  (Inoor- 
JKirated). 

The  following  are  the  nominations  for  office  bearers  in  the 
Scottish  Local  Section  for  next  session  :  —  Past  chairmen, 
Messrs.  D.  A.  Starr.  J.  K.  Stothert,  and  Arch.  Page  :  chairman, 
Mr.  J.  F.  Neilson ;  vice-chairmen.  Messrs.  Alex.  Lindsay  and 
W.  B.  Hird  ;  hon.  secretary.  Mr.  .Joseph  Taylor ;  assistant  hon. 
secretary,  Mr.  W.  F.  Mitchell  ;  chairman  (Students'  Section),  Mr. 
F.  W.  Whysall.  Committee  :  Messrs.  A.  S.  MWhirter,  D.  M. 
MacLeod,  .T.  E.  Sagers.  Sam  Mavor,  E.  T.  Goslin.  A.  S.  Hampton, 
W.  Wood,  R.  B.  Mitchell.  Frank  Ar.slow,  W.  J.  Belsey,  and  J.  JI.  S. 
Maxwell. 

Greenock  Electrical  Society. — The  annual  meeting  of  the 
Society  was  held  last  week,  Mr.  Samuel  James  (president)  in  the 
chair.  It  was  resolved  to  invest  the  balance  of  funds,  together 
with  donations,  in  war  certificates,  and  to  alter  the  name  of  the 
Society  to  ''  Greenock  Association  of  Electrical  Engineers."  The 
names  of  Mr.  W.  A.  Toppin,  Chesterfield,  and  Mr.  W.  Robert  Scott, 
Paisley,  were  added  to  the  list  of  honorary  members.  Office- 
bearers were  elected  for  next  session  as  follows  : — Hon.  president, 
Mr.  J.  W.  Kempster ;  president,  Mr.  George  Macdonald  ;  vice- 
presidents,  Messrs.  S.  James,  H.  J.  Roberts,  and  W.  B.  Smith  : 
treasurer,  Mr.  H.  Piggott  :  and  secret.iry,  Mr.  G.  T.  Morrison, 
H.  Brisbane  Street,  Greenock. 

Irish  Association  of  Electrical  Station  Engineers.^— The  annual 
meet'ng  was  held  in  Dublin.  Mr.  W.  Xolan  was  re-elected  chairman, 
Mr.  W.  P.  Curly  treasurer,  and  Mr.  T.  \V.  Dycher  secretary.  The 
Committee  is  as  follows  : — Messrs.  B.  C.  Muntz,  L.  Walsh,  H.  E. 
Hunt.  P.  E.  O'Shea,  T.  H.  Lurring,  P.  Carroll.  J.  Harding,  and 
W.  O'Connell. 

Association  of  Mining  Electrical  Engineers.— At  a  meeting  of 
the  East  of  Scotland  Branch  at  Buckhaven,  Fife,  on  Saturday,  Mr. 
W.  Dempster  (Leven)  read  a  paper  on  "  Notes  on  Operating  Mining 
|ilachines."  He  said  Fife  had  turned  out  some  of  the  smartest  and 
best  machine  operators  he  had  met,  but  since  the  war  began  there 
had  been  an  appreciable  falling-off  in  the  quality  of  labour  avail- 
able, and  in  many  cases  that  had  resulted  in  the  machines  getting 
into  discredit.  There  was  a  call  for  the  better  training  of  machine- 
men.  He  held  that  coal-cutter  operators,  like  foremen  or  deputies, 
should  be  certificated. 

Appointments  Vacant. — J^liift  entrineer  (63s.  3d.)  for  the 
Bury  Coi-poration  electricity  dejiartment  ;  meter  reader  (36s.  -)-  143.) 
for  the  Borough  of  Burnley  electricity  works  ;  cable  jointer  for 
Eccles  Corporation  electricity  works :  charge  engineer  for  the 
Dover  Corporation  electricity  works  ;  shift  engineer  for  the  Stret- 
ford  U.D.C.  electi-icity  department  ;  two  charge  engineers  (.50s.  to 
(lOs.)  for  the  Royal  Engineers'  Camp,  Ripon  ;  shift  engineer  (,5.">s.) 
for  the  Sevenoaks  and  District  Electricity  Co.,  Ltd.,  works,  Sevenoaks  ; 
charge  engineer  for  the  Dover  Corjjoration  electricity  works  ;  two 
switchboard  and  sub-station  attendants  (50s.  to,  65s.)  for  the 
Borough  of  Salford  electricity  department.  See  our  advertisement 
pages  to-day. 


OUR    PERSONAL   COLUMN. 

Tlie  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  iiuliutry, 
also  electric  trammtij  ami  railway  officials,  to  keep  readers  of  the 
Electiucal  Rkview  iwsted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.-  The  Dai  wen 

tramways  Committee  has  accepted  the  resignation  of  Mr.  F.  J.  S. 
aosKENS,  the  tramway  njanagcr,  and  is  to  appoint  a  successor  at 
E  250  a  year. 


The  Preston  Town  Council  has  decided  to  increase  the  salary  of 
Ml!.  J.  F.  Simpson,  tramway  engineer  and  manager,  from  £400, 
with  £31  war  bonus,  to  £.i00  per  annum. 

The  Keighley  T.C.,  on  March  26th.  decided — despite  some  op|)o- 
sition— to  increase  the  salary  of  JIli.  Hauky  Webiskr,  as  tramway 
manager,  from  £100  to  £175  per  annum,  in  addition  to  his  salary 
of  £100  as  electrical  engineer,  and  that,  in  accordance  with  the 
award  of  the  Committee  on  Production,  all  the  male  employes  over 
18  lie  granted  war  wages  equal  to  £1  over  pre-war  rates,  and  that 
the  women  be  granted  an  additioiuil  bonus  of  4s.  a  week,  as  from 
March  1st. 

The  salary  of  Mr.  H.  P.  Stukes.  electrical  engineer  and  tram- 
way manager  of  the  Bexley  Council,  has  been  increased  by  £200 
per  annum  as  from  January  7th,  IIHS.  Mr.  Ja.mes  Makin,  of 
Stoke-on-Trent,  has  Ijeen  appointed  chief  iissistant  of  the  Bexley 
electricity  and  tramways  undertiiking  at  £3o0  per  annum. 

Mr.  Albert  MacKbill,  for  15  years  chief  clerk  to  the  Hull 
Ijorough  electrical  engineer,  is  leaving  to  become  ■  commercial 
manager  at  the  Stoke-on-Trent  Corporation  electricity  works. 

The  six  candidates  for  the  position  of  deputy  general  manager 
of  the  Liverpool  Corporation  tramways  who  were  left  in  the  final 
list  were  Mr.  J.  S.  D.  Moi'I'ETT,  Belfast,  who  was  selected  ;  Major 
F.  Courts,  Paisley  Tramways  Co.  ;  Mr.  G.  F.  Craven,  Reading  Cor- 
poration ;  Mr.  A.  R.  Dayson,  Sunderland  Corporation  ;  Mr.  P. 
Priestley,  Oldham  Corporation  ;  and  Mr.  W.  T.  Robson,  South- 
ampton Tramways. 

On  the  occasion  of  his  marriage.  Mr.  Thos.  Wallwork,  who  is 
at  the  Blackburn  Corporation  Electricity  Works,  was  the  recipient 
of  a  presentation  from  the  staff. 

The  Haslingden  Electricity  and  Tramways  Committee  hits 
increased  the  salary  of  Mb.  Kay,  tramway  manager,  to  £225  per 
annum. 

Mb.  J.  D.  Caikd,  traffic  manager  of  the  Halifax  Corporation 
tramways,  has  been  granted  leave  of  absence,  his  medical  adviser 
having  certified  that  it  is  necessary  for  him  to  have  a  change  of  air 
for  four  months. 

The  Maidstone  T.C.  has.  on  the  recommendation  of  the  Finance 
Committee,  increased  the  salary  of  the  tramway  manager,  Mk. 
La.mbert,  from  £300  to  £400  a  year. 

A  bonus  of  £20  per  annum  is  to  be  paid  to  the  following  officials 
on  the  technical  staff  of  the  Blackjwol  Corporation  Electricity 
Department,  who  received  increases  of  salary  in  October'  last  : — 
Electricity  works  superintendent,  mains  superintendent,  chief  clerk, 
and  two  shift  engineers-in-charge.  The  bonus  is  in  lieu  of  t^e, 
121  per  cent,  granted  under  the  Ask  with  award,  and  is  payable 
from  the  date  of  the  award. 

General. — Wji.  P.  Brown,  electrical  wircniiui,  of  Dun- 
fermline, who  rescued  a  man  from  downing  at  a  certain  part  of  the 
Scottish  coast,  has  been  awarded  an  honorary  certificate  and  £5  by 
the  Carnegie  Heroes'  Fund  Trustees. 

Roll  of  Honour. — Lieut.  (Acting  Captain  and  Adjutant) 
V.  G.  Russell.  Suffolk  Regiment,  younger  son  of  Mr.  Stuart  A. 
Russell,  works  manager  of  the  India-Rubber  Co..  Silvertown,  has 
been  awarded  a  bar  to  the  Military  Cross.  He  was  awarded  the 
Military  Cross  in  November  last,  and  previous  to  that  had  been 
twice  mentioned  in  dispatches.  Lieut.  Russell  has  been  wounded 
twice. 

Private  H.  Hasler,  East  Surrey  Regiment,  formerly  in  the 
general  office  of  this  company,  has  been  missing  since  October  26th, 
l!tl7. 

Sergeant-Major  G.  Thudon,  Surrey  Regiment,  for  some  years 
on  the  Croydon  Corporation  tramway  staff,  has  been  awarded  the 
D.C.M.  for  bravery  in  carrying  1 1  wounded  men  out  of  action  under 
heavy  fire. 

Wireless  Operator  H.  0.  Smith,  of  St.  Helens,  has  been  lost 
at  sea  through  his  vessel  being  sunk  by  a  submarine. 

Private  D.  E.  Cooper,  London  Scottish,  who  has  died  of 
wounds,  was  an  electrician  at  the  works  of  Messrs.  Jones  and 
Attwood,  at  Stourbridge. 

Private  Leonard  Brownbridge,  R.N.D.,  who  has  been  gassed, 
was  on  the  electrical  staff  of  the  Blackpool  Cor]x)ration  tramways. 

Private  Martin  Monaohan,  R.E.,  of  Gorton,  killed  ou 
March  21st,  was  an  electrician. 

Corporal  E.  Lindlev,  R.G.A.,  killed  in  action,  was  employeil 
by  the  Chloride  Electrical  Stor.ige  Co.,  Ltd.,  Clifton  Junction. 

Private  Robert  Aspinall,  L.N.L.  Regiment,  employed  by 
Messrs.  Dick,  Kerr  i:  Co.,  previously  reported  missing,  is  now 
reported  killed. 

At  Bolton  Town  Hall,  the  Mayor  decorated  Gunner  E.  Hopkins, 
R.F.A.,  a  former  employe  of  the  Bolton  Tramways  Department, 
with  the  Military  Medal  awajded  in  Seirtember,  1U16,  at  the  taking 
of  St.  Julian,  in  the  third  battle  of  Ypres,  for  extinguishing  a  fire 
at  an  ammunition  dump  which  had  been  caused  by  an  enemy 
shell. 

Second  Lieut.  T.  E.  Talbot,  R.F.A..  late  of  Messrs.  Mather  and 
Piatt,  has  died  of  wounds  received  in  action. 

It  was  stated  at  a  meeting  of  the  officers  and  staff  of  Amalga- 
mated Wireless  (Australasia)  Ltd.,  .at  Sydney,  in  .Tanuary,  that 
Capt.  Payne's  death,  while  serving  with  the  Australian  Forces, 
w!is  recently  announcwl  from  Bagdad,  lie  left  .\u8tralia  early  last 
year  in  conimand  of  a  large  signal  squadron.  In  civil  life  he  was 
associated  with  the  Marconi  Co.,  .Australasian  Branch,  .ind.  later, 
.A.malgaraated  Wireless  (Australasia).  Ltd..  and.  after  joining  the 
.A..I.F..  was  kept  for  two  years  in  Australia,  owing  to  the  import- 
ance of  the  work  he  was  performing  in  connection  with  wireless 
telegraphy.  He  organised  the  entire  scheme  for  military  wireless 
training  in  the  Commonwealth,  and,  at  the  same  time,  retained  his 
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association  with  the  Amalgamated  Co.,  actiug  a-s  manaRer  in  the 
absence  from  Australia  of  the  general  manager  of  that  company 
during  1  HI  5- Hi. 

Obituary.  —  Mk.  R.  W.  BhACKWELL.  -  We    re^a'et    to 

record  the  death,  which  occurred  at  Hampstead,  on  March  2Sth,  at 
the  age  of  KG  years,  of  Mr.  R.  W.  Blackwell.  M.I.E.E.,  chairman  6f 
Robert  W.  Blackwell  &  Co.,  Ltd.,  and  Johnson  i:  Phillips,  Ltd.  We 
hope  to  refer  to  his  career  in  our  next  issue. 

The  death  has  occurred,  at  the  age  of  73  years,  of  Mr.  G.  H. 
WiLLiAJisoN,  of  Worcester,  who  was  for  seven  years  chairman  of 
the  Electricity  Committee. 

Mr.  E.  Stansfieli),  who  was  the  principal  promoter  of  the  St. 
Anne's  electricity  works,  has  passed  away  at  the  age  of  7H  years. 

Mr.  F.  W.  Streatfield.  late  superintendent  of  Chemical 
Laboratories,  Finsbury  Technical  College,  passed  away  on  March  2 1th. 
aged  60  years. 


NEW     COMPANIES     REGISTERED. 


O 


m«gar  Laninworks,   Ltd.    (149,947 

.l.i.fl    M.M.h    •2'2m\.     Capil.il   i.-.;.(HIII    in  £t  sh 


-Privalc  company. 
.     Manuliicturcrs  of  and 


Loular,  B3.  Mt-rtoii 
..\V.  19.  The  first 
liu.i,   i'50 


.)  :„,.■— j  .^.  Scoul:ir,  B3,  Morton  Road,  S.W.  I'J; 
Road,  .S.W.I!);  MargiTy  Scoular,  83,  Mu-rlon 
direclors  arc:    J.   .A.    Scoular   and   Maj-y   bcoular. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


i)f  .i'Jo.lKX)  tU'lK-n- 

lioii    Sia    (:l)  ..I   lliu    Com. 


ind    lutur 


Allen,    West   &    Co.,   Ltd.— Parlicu 

iit-s   crcal.-d    March    lllh,    IIIIN,    fil.-d    ].ursuailt    K 
ini«   (Consolidation)  Acl,    Mm.   Ih.:    who!.-    amount    l>.-.ni<    i 
•nv   charywl  :    Thi;  .ompanv's   undcilakinfj  and    propi-My,  pi 
icUidiny     uncalUd    capital.      No    truslci-s. 

Egham    and    Staines    Electricity    Co.,    Ltd. — AjjrtHinwnt 

,l.d    December   )2lh,    inl7,   ,K<-Mi\u<ti.    lime    fo.-    p:.yinenl    of,   .and    iiim-asinf; 
He    or      interest  on    A'lL'.OdO    d.-hcTilures    oulsliiiulinjr  ol    a    series    aulhorised 
28lh,    11)12.      (Nolic..'    fil.-cl    March    18th,    1!)1K.) 

A.  Vernon  Ward  (Hove),   Ltd.— DcbejiLurc  datal  March 

2(Uh,  1918,  to  secure  fi.W,  charj^ed  on  the  comp.nny's  undertaking  and  pro- 
pertv,  present  and  future,  including  uncalled  capital.  Holder  ;  A.  Rosenberg, 
lijM,'  High    Hulborn,    VV.C. 


■""■I 


Aluminium    Corporation,    Ltd.— Mtwlfiatit    d;ited    March 

7th  1918.  to  secure  fl.UOO.'  cliarge.l  on  l.mds  in  Ciirnarvonshirc,  Holder: 
J.   H.    Pell,    Northampton. 

Wright  &  Wood,    Ltd. — Mcmoi-anduiu  of   salisfactioii    in 

full  on  Vlarch  14th.  191«,  of  mortgage  dated  November  ISlh,  1917,  securing 
£jj4  8!..    has    been    hied. 

Coniston  &  District  Electric  Supply  Co.,  Ltd.  (138,478). 

—Capital,  £2,000  in  fl  sharts  11,500  «  per  cent.  prel.  and  .lOU  old.).  Return 
dated  December  31sl.  1917.  a7!-.  prel.  and  (iO«  ord.  taken  up;  flMS  paid; 
i-280   credited   as   paid.     Mortgages  and   iharges  :    Nil. 

Central    Electric    Supply    Co.,    Ltd.    (53,080).— Capital, 

4,1 inl  in    £5   share's.     Return    dated    l-'ebruary  2lilh,   1918.     All    shares  taken 

up;    flMll.OOO   paid.      Mortgages   and   charges  ;    1-500,000. 


CITY  NOTES. 

At   the   ;niiiiial    nifcting,    the    L'haik.max 

Brorapton  and     .siitl    th;it    in    1917,    iu    .spiU;   of   ;i  longer 

Kensington        jKniotl   of    "  KHiiuner    time,"    they   sold   12 

Electricity         per  cent,  more  uuits  thau  iu  1910,  aud  with 

Supply  Co.,        tlie   inciiea.se    in    price    called    for   by    the 

Ltd.  higher   cost  of   coal  and  wages,   tbe^  gross 

rt?tvipts  increased  from  £5.5,878  to  ii61,89S. 

.\s  evidence  of  the  jiistil'ication  of  their  policy  of  encouraging 

an  access(3i-y  loiid   (a  load  for  other  than  lighting  pul■IK)^se.s), 

he  mentioned   that,   although   they    now    had   nearly    '20   per 

cent,  more  consumei-s  than  live  years  ago.  they  were  supjily- 

ing  upwards  of  20  per  cent.  less  electricity  for  lighting,  anil 

although  their   area   was  essentiaSy   residential,   only   5  i)er 

cent,  of  their  new  custom  last  year  was  for  lighting,  and  they 

now  sold  not  far  short  of  the  same  quantity  of  current  for 

acee^ssory    purpo.ses    aa    for    lighting.     The    business   of    the 

Accessories  Co.,  to  which  this  condition  of  things  was  largely 

due.   contiinii'il    to  develop  siiti.-ihictin-ily,  and  further  «ix|MM'i- 

eiice  of  its  working  nmlirmerl   the  e\lH'c(ntion  that  it  vmimIiI 

become  a  direct,  a.s  well  as  an  indirect,  source  of  profit  in  the 

future.    The  higher  cost  of  coal  and  the  mcreased  wages  m- 

volved  in  producing  the  larger  output  had  happily  been  more 

than   compensated  for  by   the  economies  resulting  from    the 

more  efficient  plant  they  had  installed,   and  by  a  large  and 

exceptional  readju.stment  of  taxation  which  accrued  to  them 

during  la.st  year,  .so  that  their  expenditure  was  actually  less 

than  in  the  previous  year.    It  was  this  fortunate  conjuncture 

of  circumstances  which  had  enabled  them  to  resume  the  pay- 
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III. ill  (if  the  thvulcnd,  which  they  had  paid  for  so  many  years, 
while  making  liberal  provision  for  contingencies.  The  proB- 
pi'tib  of  the  current  year  were  very  far  from  being  satisfao- 
l(ir\.  Their  pro.spects  of  revenue  were  clouded  by  the  still 
lunger  period  of  "  sunuuer  time,"  and  by  "curfew"  restric- 
tions of  a.  most  drastic  nature,  llieir  prosix>ctB  t)f  expenditure 
'.MTc  even  more  ominous.  ITie  deliveries  of  coal  under  the 
II  in  tracts  they  had  made  for  the  rcplenisluMent  of  their  stocks 
ii;id  litx'ii  diverted  by  the  Ciovcrnment  in  favour  of  less  provi- 
dent undertakers  iu  the  Mctinixilis  who  had  found  them- 
selves short  of  supplies,  and,  although  they  would  endeavour 
to  obtain  redress  for  the  con.sequential  damage  sustained, 
they  must  look  forward  to  largely  increased  exix-nditure  <in 
litis  imptjitant  item.  .\s  to  wages,  although  their  relations 
with  their  emi)loyes  had  always  been  of  the  pleasantest 
niiture,  theu"  wages  bill  had  been  increased  by  Government 
ilrcisions  on  the  top  of  their  voluntary  grants,  beyond  all 
iiiiticipation,  and  whilst  refraining  from  any  comment  which 
in  the  preaeut  emergency  might  add  to  the  difficulties  of  the 
.-ituation,  he  woidd  say  that  their  pre-war  .scale  of  wages 
won  111  bo  more  than  tloubled  in  the  immediate  future.  The 
iiKiintenanco  of  their  profits  in  face  of  such  increased  cost  of 
workuig  by  raising  their  price  was  only  a  choice  of  evils. 

Dr.  E.  K.  Musi'KAlT,  i)residing  at  the 
annuiil  meeting  at  LiverptK>l,  said  that  tlie. 
re-sults  for  1917  were  the  bejst  they  had 
ever  olitnined.  They  hoi)cd  that  the  help 
that  they  had  rendered  in  connection  with 
the  war  woidd  not  be  overlooked  or  for- 
gotten in  the  future.  While  control  might  be  necessiiry 
under  prevailing  conditions,  the  Great  Briti.'^h  manufacturing 
concerns  inu.'^t  iu  the  interests  of  nationiil  prosjierity  resume 
full  c-ontrol  of  their  own  affairs  at  the  e^irliest  moment  con- 
si:-teiit  with  public  safety.  He  had  a-  growing  feeling  that 
liiitoiirs  established  with  public  money  for  national  purposes 
liming  the  Witr  might  prove  their  chief  competitors  for  Gov- 
rrniiicnt  business  after  the  war.  When  the  war  was  ovei' 
strenuous  eflorts  would  be  necessary  to  r&suinc  the -important 
piisition  th;it  they  held  before  it  began.  The  company  was 
in  as  good  a  iwsition  to  comiiete  for  exixn-t  business  then  as- 
any  uianulacturer  in  the  siimc  line  in  this  or  any  other  coun- 
try. Referring  to  the  capitalisation  of  reserves  and  the  pro- 
posal to  i.ssue  bonus  shares,  they  liad  reached  a  point  when 
i'ui-t'her  increase  in  reserves  woidd  not  be  justilied.  The  divi- 
dends paid  during  recent  yeaj-s  had  shown  a  percentage  on 
the  ordinary  shares  which  was  misltiading  to  the  public,  be- 
cause the  reserves  were  employed  aa  capital  in  the  business, 
;ind  in  1917  the  actual  capital  employed  represented  more 
than  tlouble  the  amount  of  the  nominal  share  capital.  The 
Treasury  had  consented  to  their  ino-easing  the  share  capital 
l)y  the  capitalisation  of  i£'50(l,(XX)  of  the  company's  surplus 
assets  out  of  the  re^serve  account,  and  to  i.«sue  to  the  ordinary 
shareholders  a  further  500,000  shares  of  .=£1  each. 

Mr.  J.  B.  Braithwaite,  presiding  at  the 
annual  meeting  recently,  said  that  though 
their  relations  w-ith  the  staff  during  the 
year  had  been  most  harmonious,  the 
action  of  the  Government  with  regard  to 
labour  had  given  them  con.siderable  anxiety  and  increased 
their  difficulties.  They  had  an  increase  of  714.000  in  units 
.sold.  The  revenue,  partly  owing  to  increased  sales  and  partly 
owing  to  war  percentages  charged  to  consumers,  showed  an 
inci:ease  of  i;i!S,-2-50,  and  expenses  £10,414,  of  which  ±'S,(X)0 
\\:is  for  coal.  The  net  increase  in  revenue  was  £7,801,  en- 
;ibling  tlieiu  to  revert  to  their  appropriation  of  £50,000  to  the 
reserve  fund.  Due  to  the  etiorts  of  Mr.  Prank  Bailey,  they 
established,  at  a  cost  of  £350, -a  w-elfaro  canteen  to  assist 
employes  in  the  difficult  timei?  before  rationing  became  uni- 
\crsaL  111  regard  to  the  need  for  economising  (oal  and  the 
Coal  Controller's  measures  fur  rationing  elei-tricity,  electricity 
supjily  companie.s  were  really  stiving  coal.  As  ho  pointed  out 
a  year  ago.  the  electricity  .supply  industi-y  had  stived  millions 
anil  millions  of  tons  of  coal  to  the  counti-y.  Mr.  Bailey  had 
jiut  t<igether  a.  few  figures  which  showed  that  18  years  ago 
they  used  7.s,000  tons  of  cotil  to  produce  14,700,000  units ;  they 
now  reiiiiired  only  ll.tlOO  tons  of  txwl  to  produce  about 
3i;.(KI0.0011  units.  In  other  words,  whereas  they  formerly  ob- 
tained only  188  units  (icr  ton.  they  now  got  ^878  units,  or 
iibout  45  tiines  more.  As  regarded  lighting,  when  they  stiirted 
;is  pioneers,  l<unit  of  electricity  gave  •250  c.v.  lor  one  hour; 
now  they  got  '2,(KX)  C.P.  out  of  the  sjiiiie  expenditure  of  electric 
ciineut;  in  fact,  Mr.  Bailey  .said  "a  little  money  buys  a  lot 
ol  current,  and  a  little  current  makes  a  lot  of  light."  Last 
year,  for  h'eating  they  supplied  nearly  4i  million  units,  this 
iieing  used  in  about  8,500  electric  radiat<3rs.  which  rejilaced 
coal  fires,  which  in  the  ordinary  way  would  have  required 
12,000  tons  of  coal.  A  calculation  .showed  that  in.s-tead  of 
this  12.000  tons,  they  had  given  a  better  result  by  using  4,.50O 
tons  of  cfKii.  or  a  i--aving  of  7,.5TO  tons  of  coal  in  that  item  of 
beating  alone.  That  was  in  addition  to  (he.  wood  requireil 
for  kindling,  the  matches  i-e'jiiired  for  lighting,  and  all  other 
UKitters  of  that  kmd.  Por  ixiwer  purposes,  they  sold 
11.418,000  umts  last  year.  Some  of  their  most  important 
consumers  had  given  them  the  results  of  their  experience 
since  they  abandoned  the  use  of  their  own  steam  plant  and 
took  the  whole  of  their  requirements  from  the  company's 
mains,  and  they  found  that,  applying  this  information  to  the 
whole  of  their  ix:iwer  .supply,  they  were  saving  about  45.000 
tons  tif  coal  annually  to  the  nation.    The  users  bf  this  supply 
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were  not  ouly  particiitatiug  in  this  saving,  but  they  also 
secured  the  benefit  of  utilising  space  which  would  otherwise 
be  required  lor  their  own  plant,  with  many  other  advantages. 
In  the  past  year  alone  they  had,  therefore,  saved  io,(JW  tons 
of  .coal  on  their  power  supply  and  7,500  tons  of  coal  on  their 
heating  supply,  or  a  total  of  o"2,.50O  tons.  Therefore,  as  he 
said  last  year,  he  said  again  that  the  Coal  Controller,  in  seek- 
ing to  cut  dow-n  the  coal  cousuuiptiou  of  the  electric  supply 
undertakings,  was  t<*nding  to  increase  the  consumption  of 
coal  rather  tlian  to  diminish  it,  because  every  ton  they  burnt, 
whether  the  current  it  produced  was  used  for  lighting,  hea-t- 
ing,  or  ixiwer,  was  doing  work  which  otherwise  would  only 
be  done,  by  a  very  much  greater  expenditure  of  coal,  so  if 
he  i-cally  wanted  to  save  coal  he  ought  to  urge  evei-yoiie  to 
use  electricity,  to  replace  their  steam  engines  by  electric 
luiitor.';,  their  open  lires  by  radiators,  and  their  gas  by  electric 
lamps;  and  by  doing  that  he  would  really  promote  an  economy 
in  coiil.  As  it  was,  he  was  afraid  his  attempt  to  secure 
economy  of  coal  by  cutting  down  the  electric  supply  would 
only  have  one  result,  and  that  would  bo  to  injure  the  trade 
of  the  country,  because,  if  ix'ople  were  to  have  iwwer  to  carry 
on  the  business  of  the  country,  the  cheai>e.st  jxjwer  they  could 
have  was  electric  ixjwer,  aiul  if  he  insisted  on  cutting  that 
down  obvioiLsly  one  of  two  things  must  happen — either  they 
■must  go  back  to  steam  plant  and  burn  a  much  larger  amount 
of  coiil,  or  else  they  would  have  to  shut  down  altogether,  to 
the  detriment  of  the  industries  of  the  counti-y  as  a  whole. 

Tlic     Vcr.    Isolatorcn    ll'erAc     A.G.,    of 
German  licrlin-Fankuif,  reports  net  profits  amomit- 

Companits.        ing  to  £r2,0(XI  for  1917,  as  contrasted  with 
i'1.5,000  in  the  previous  year.       It  is  in- 
tended  to  pay  a  dividend  of  '20  per  cent.,   being   the   same 
rate  as  iu  1916. 

The  directors  of  the  Lloyd  Vijiuimo  Tl'or/rs  Co.,  of  Bremen, 
recommend  a  di\  idend  of  7  per  cent,  for  1917,  this  comparing 
with  no  distribution  iu  the  preceding  year.  It  is  {Proposed 
to  increase  the  .vliar<-  capita!  liy  ±'50,000  to  ±100,000. 

The  accounts  of  the  Diittgclic  Kabclwcrkc,  of  Berlin,  show 
gross  profits  of  ±lt»l,<H»0  for  1917,  as  compared  with  ±65,000 
ill  the  i>rcvious  year.  The  net  profits  are  returned  at  ±'45,000, 
as  agaiii.st  ±31,t«KI.  and  a  dividend  of  10  per  cent,  is  proposed, 
as  coutia.st-ed  witli  <s  j)er  cent,  in  1916. 

The  reiH)rt  of  the  Sm-liscn  Werk,  of  Niolcr.iedlit.-:,  states 
that  the  tunioviT  in  1;I17  exceeded  a  value  of  ±-},(K)0,(K)0,  and 
the  net  profits  an-  ±'-2l9.0<X).  It  is  proixised  to  pay  a  diviilend 
of  ;it)  per  <-ent.  on  .share  capital  of  ±375.000,  as  against  20 
jvr  i-ent.  in  lOKi.  The  directors  .state  that  they  are  improv- 
ing the  plant  and  equipment,  and  the  tyi)e  made,  so  as  to  be 
prepared  for  the  ex[>ected  demand  on  the  conclusion'of  i)eace. 

The  report  of  the  Narddcutschc  Kakclwerkc  A.G.,  of  Ncii- 
Kolhi,  states  that  it  was  imixissible  for  sale  prices  in  1916-17 
always  to  keep'  pace  with  the  constantly  increasing  cost  of 
raw  materials  and  laboiy.  and  if  the  working  results  were 
sjitisfactory  this  fact  was  due  to  the  doubling  of  the  value  of 
the  turnover.  The  accounts  exhibit  net  profits,  after  allo- 
cating ±11.000  to  depreciation,  as  compared  with  ±'1,000  in 
IIII.VIC,.  amounting  to  ±18,tXl0,  as  against  ±11,000.  A  divi- 
dend at  the  rate  of  12  i^er  cent,  has  been  declared,  this  con- 
trasting wilh  10  iier  cent,  in  the  preceding  year. 

77if  Falirik  hotirrtcr  Draklc  (vonn.  C.  J.  Voricl).  of  Berlin, 
'reixirts  that,  despite  the  difficulties  in  establishing  large  in- 
stiillatious  during  the  war.  it  had  yet  been  possible  to  com- 
plete the  cable  factory  building  and  proceed  with  the  iiit<^i-nal 
equipments,  so  that  production  would  begin  shortly.  All  the 
departments  were  well  occupied  in  1916-17,  and  further  pro- 
gress was  ma<le.  .\fter  apportioning  ±3,8(X)  to  depreciation. 
as  in  the  previous  vear,  the.  accounts  show  net  profits  of 
£f>i,000,  as  again.st  ±57.(k:k1,  and  a  dividend  at  the  rate  of 
18  per  cent,  has  been  declared  on  share  i-apital  of  ±175,000, 
as  compared  with  16  per  cent,  in  1915-16,  and  8  per  cent,  on 
new  capital  of  ±87,000. 


Chelsea  Electricity  Supply  Co.,  Ltd.— The  profit  for  1917 
was  ±35,56:3,  plus  ±3.(384  brought  forwaid,  and  ±L,ti;31  for 
interest.  After  putting  ±15,670  to  reserve  for  renewals,  depre- 
ciation, and  contingenciejs,  writing  ±1,0.S9  off  co.s-t  of  extinc- 
tion of  founders'  .shares,  and  ±1.'K)0  olt  investments.  6  )X'r 
jccnt.  ia  paid  on  the  prefeivnee  shares,  and  5  l>er  cent,  for 
the  year  on  the  ordinary,  leaving  ±3,479  to  carry  forward. 
9.605  lamp  equiv.  (S-c:.i'.)  were  added  during  the  year,  making 
337.133.  and  the  total  units  sold  were  4,738,672,  or  467.'202 
ihore  than  for  lOliJ. 

Waste  Heat  and  Gas  Electrical  Generating  Stations,  Ltd. 
— Presiding  at  the  annual  meeting,  Dr.  .7.  B.  Simpsom  said 
that  arrangements  had  been  made  for  carrying  out  certain 
experimental  work  jointly  with  the  Newcastle  Electric  Supply 
Co.,  and  ±5,000  had  been  set  aside  for  that  purpo.se.  The  new- 
plant  at  the  Weardale  jwwer  station  was  now  undergoing 
trials.  It  was  hoped  to  make  a  comiiieticemcnt  in  the  near 
future  witli  the  lon.sfructional  work  in  connection  with  the 
proposed  power  station  at  Horden. 

Bromley  (Kent)  Electric  Light  &  Power  Co.,  Ltd.— Dur- 
ing 1917  the  connections  increased  from  4,499  to  4.771  KW. 
There  was  a  profit  of  ±9.645,  compared  with  ±8,573,  and  after 
payment  of  del>entnre  interest  and  tru.stpes'  fees.  &c..  amount- 
ing to  ±:(,;i3i5.  and  adding  ±],.538  brought  forward.  5  i^er  cent, 
dividend  for  the  year  is  paid,  and  ±2,.5oO  is  placed  to  general 
Teseive,  leaving  ±1.599  to  be  carried  forward. 


Salisbury  Electric  Light  &  Supply  Co.,  Ltd. — Mr.  C.  J. 

\\"o<uiKo\v.  addressing  the  annual  meeting,  said  that  in  ordei' 
to  meet,  the  increased  costs  they  had  raised  the  charges  for 
electricity  by  '20  per  cent.,  but  other  companies  had  raised 
theirs  i)y  a  third,  and  some  by  »  great  deal  aiorc. 

Cleveland  &  Durham  Electric  Power,  Ltd. — Gross  profits 
±:is,780,  against  ±37,130.  -Vfter  paying  debenture  interest 
and  putting  ±10,000  to  depreciation,  2  per  cent,  is  paid  on  the 
preference  shares,  ±1,000  is  put  to  reduction  of  expenses  of 
debenture  issue,  and  ±9,7'26  is  carried  forward.  Connections 
increased  bv  2,'2tfc  H.r.  to  83,737  h.p. 

At  the  annual  meeting  on  March  •2Sth.  Mr.  .J.  H.  Arm^ 
STRONG  said  that  while  the  gross  profits  were  ±1,619  more, 
the  gross  expenditure  had  also  very  greatly  increased.  It  had 
been  exiwcted  that  the  new  turbo-generator  would  have  been 
in  commission  some  time  ago,  but  it  had  only  been  installed 
three  weeks,  and  consequently  they  had  not  benefited  during 
1917.  Another  factor  that  had  allectcd  the  revenue  was  the 
considerable  shortage  of  waste  heat,  which  was  down  by  no 
less  than  1,603,634  units.  This  necessitated  their  coal-tired 
station  doing  more  work,  and  ct)sts  had  been  coirespondingly 
increased.  Cost  of  t-CKil  had  risen  by  ±8,000,  and  wages,  as  a 
result  of  the  Government  awards,  had  been  advanced  by 
±8,110,  while  reixairs  and  maintenance  had  incieased  by 
±5,307.  In  consequence  of  having'  been  confined  to  the  coal- 
tired  stations  for  their  supplies,  they  had  had  to  make  very 
much  larger  requests  upon  the  Newcastle  Supply  Co.  for  cur- 
rent. As  to  the  future,  applications  for  cunent  amounted  to 
more  than  31, .500  u.v.,  and  in  order  to  meet  that,  airangc- 
inents  had  been  made  to  install  a  .second  tmbo-genei-ator  of 
6,000  KW.  That  would  not  be  in  commi.s,sion  for  three  months, 
but  it  was  hoped  that  the  two  generators  would  meet  the 
requirements  of  the  company  until  the  new  Tees  power  sta- 
tion was  running. 

Scarborough  Electric  Supply  Co.,  Ltd.— At  the  annual 
meeting,  Mr.  G.  Alderson  Smith  said  that  coals  had  cost 
±346  more,  and  \yages  and  other  items  were  also  higher, 
while  there  was  increasing  difficulty  in  getting  material. 
They  had  had  to  refuse  a  largish  job  be<.ause  they  could  not 
get  the  material  for  it.  Mr.  Campbell  Swi.nto.n,  managing 
director,  said  that  they  were  sniftering  fnjin  a  great  loss  of 
inetuno  due  to  the  conditions  imix>.sed  upon  them  by  the 
authorities  in  1914.  The  gross  revenue  was  ±12,5fj(l.  It  fell 
hi  1915  to  ±8,631,  and  in  1916  was  ±8,682.  They  could  only 
be  thankful  that  la.st  year  it  had  gone  up  again  to  ±1(1. '2(15. 
Still,  that  was  ±2,.5(X)  less  than  in  the  year  the  war  broke 
out.  Until  ciicumstances  changed,  he  did  not  think  they 
could  hope  to  do  very  much  better  than  at  present.  He 
thought  it  wa.s  very  satisfactory  on  the  whole  that  they  had 
made  a  profit  this  year  of  over  ±2,(100.  In  1914  the  profit  was 
±4,'212,  in  1,915  it  had  fallen  to  ±1,078,  and  in  1916  to  ±714. 
All  they  could  do  was  to  hope  for  better  times  when  the  war 
came  to  an  end. 

Mersey  Power  Co. — Six-akinjl  at  the  meetimf;'  of  the  Salt 
Union.  Ltd..  last  week,  the  Chairm.\n  .said,  with  regard  to 
the  Mersey  Power  Co.  :  — 


The 


nsistent  demand  for 
consumers,  coupled 
that    super-power    s 


electrical  ojicrjjy  < 


r.trt  of  present  and  pros- 
ith  the  recommendation  of  the  Government  Com- 
tions  sh.-ill  be  established  in  suitable  positions 
throughout  the  country,  has  compelled  the  board  of  the  Mersey  Power  Co.. 
with  the  assistance  of  the  Salt  Union,  to  take  steps  whereby  its  outturn 
shall  be  very  greatly  increased.  I  told  you  last  year  that  contracts  had  been 
enti-rcd  into  for  additional  machinery,  none  of  which,  I  regret  to  say,  has  yet 
bicn  completely  installed,  but  we  hope  to  have  it  working  a  few  months 
h.nce.  The  Mersey  Power  Co.  has  an  issued  capital  of  £100,000  in  £1  shares. 
The  Salt  .Union  has  agreed  to  subscribe  for  another  1.000.000  shares,  while 
the  Government  has  consented  to  grant  k  ItKin  of  £.'W)0,0()0  on  reasonable 
terms  and  conditions.  The»next  steps  to  bb  taken  are  the  choice  of  tlie  site 
and  the  obtaining  of  plans  and  specittcatlons  for  the  m;H:htnery,  &c.,  and 
th<-se   matters  are  in   process  of  negotiation. 

Stewarts  &  Lloyds,  Ltd. — Dividend,  2s.  per  share  on  the 
deferred  shares,  free  of  tjix,  and  a  bonus  of  6d.  yter  share, 
curving  fonvard  ±105.892.  again.st  ±111,122  brought  in. 
±100,«K)  to  depreciation,  and  ±'20.000  to  employes'  benefit 
fund.  1 

Crompton  &  Co.,  Ltd. — ^The  director.'!  are  statetl  to  be 
making  an  is-sue  of  ±150,WK)  6  per  cent,  first  mortgage  deben- 
tures at  95  per  cent,  to  take  the  place  of  the  existing  ±100,000 
5-1  per  cent,  deln-ntures. 

Clarke,  Chapman  &  Co.,  Ltd. — The  Court  have  m.i<lc  an 
Order  directing  that  meetings  of  preference  and  ordinary 
shareholders  be  h<'lil  to  a|>i)rove  of  tht^  projxised  scheme  of 
arrangement  between    them.s<'lves  and   the  company. 

Mirrlees  Watson  Co. — Divitlejitl  10  per  ceait.,  and  bonus 
2i  per  cent.,  both  les.-j  ta.x;  ±'20,000  to  general  reserve;  ±7,264 
carried  forward. 

Calcutta  Electric  Supply  Corporation,  Ltd. — Units  sold 
to  consumers  during  the  five  weeks  en'ded  February  l.st,  1918, 
2.45(;.464.  as  eomiiareil  with  2,lS(;.'2(i7    uiiit.-s   last   year. 

Para   Electric   Railways  &    Lighting  Co..    Ltd.— Further 

dividend  of  4  per  cent,  on  ordinary  shaie.=:.  making  7  per  cent, 
for  year. 

Bombay  Electric  Supply  &  Tramways  Co.,  Ltd.— Divi- 
dend of  lO  per  cent,  and  a  bonus  of  4  per  cent,  on  the  ordi- 
nary .shares,  for  1917. 

Lima  Light,  Power  &  Tramways  Co. — Dividend,  l.j  per 
cent. 
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Midland  lilectric  Corporatioa  for  Power  Distribution, 
Ltd. — J>f  K.  K-  Musi'K.MT,  pittoidiii)^  iit  tbo  iiiiniiiil  lucetint;, 
ix,'k'iivil  lo  ibo  ooutimioil  jsutisfuitorv  iiKicuM.'  i«f  the  busi- 
ness. 'ITio  your's  i-ttpitiil  ox|H"ndituro  bud  bivn  i'5"2,'18'i.  Fui- 
tbor  appbcitiiius  for  Ui.tKKI  u.v.  liad  U'l'n  nivivcd  which,  if 
iuvopU-d,  would  iiK'iiu  agiiiii  extvudinj.'  tbo  ^loneriiting  plaut. 
'llio  iiiiittor  was  uuder  roii.sidfnilimi.  as  was  alto  tho  lueaiit> 
III  obtaining  the  ntH-oss:iiy  capiliil  (£M(HI.IKX)).  C ii-uoi-uting  and 
distribntiug  ci>sUs  wore  wry  luucb  bi(;bor,  but  tlie  profit  Iral- 
ani-e  was  i.'ll,l(>^l  botUT.  The  increase's  in  rate!-  to  i-onsuiuers 
wore  con.siderably  below  the  totaJ  increasi'd  ci>st  t<)  tho  c«iu- 
IKiuy.  Aftt'j-  iwyiiig  0  per  cent.  4ii\id<'nd  on  both  cJatsses  of 
^|]alva  (an  incrciisc  of  1  por  cent,  on  the  onlinary),  i;i7,453 
was  to  be  carried  fonvard. 

Italy. — The  Socieia  Lijjure-Toscana  <li  Klellricila,  of  Leji- 
horn,  lia«  deeided  to  iucix-ase  its  capital  from  iKl,tXH),()UO  lire 
to  r>(l,0(.tO,(XIO  lire. 

Tlie  Soi-icta  Olticiiu^  Mcecanicho  (formerly  Miani  Silvetstre 
and  Co.,  and  A.  (irondoni,  C^»u\  A  Co.),  of  Milan",  have  de- 
lided  to  i.s.sue  a  further  (),(KK),(HXt  lire  of  shares,  thus  raising 
its  capital  to  •24.CKX),0ti0  lire. 

The  Societa  Emiliana  di  Eseicizi  Elettrici,  of  Parnui,  has 
decidtnl  to  iucrease  its  capital  fi-oin  ^.^r,l).(m  lire  to  3,1.5(1,(100 
liiv. 

Compania  de  Electricidad  de  la  Provincia  de  Buenos  Aires. 

— For  tho  year  euded  July,  1917,  the  kw  .-hours  sold  were 
t;,'2.S3,',t7'2,  against  (j.'ill.j.s^'i";  cu.stomcre  14.4.51.  against  13,583; 
and  gross  revenue  i"20(i,072,  against  ±'189,.S,'%3.  Increase  in 
gross  was  8.5'2  i)er  cent.,  aud  the  total  receipts  of  i£-209,98« 
increased  9.iS  per  cent.  Total  expenses  in  tho  .\ig<'iitine  weic 
.i'1.5'2.7!K),  this  increase  of  'iiiM  per  cent,  being  entirely  attri- 
iiuted  to  the  alinor Uy  hiffh  price.s  of  fuel  and  of  all  mate- 
rials, nie  net  prt)lit  from  oiienition  was  .i'54,9t('2,  against 
A*(1'2.7'21S.  The  din>ctors  regret  that  the  re-siUts  do  not  l)eruiit 
the  payment  of  a  preference  dividend.  Tho  loss  for  the  year 
amounted  to  £-2M0.  le.s,s"fti:XI  disLount  ou  del>onturcs,  leav- 
ing a    credit  of  Ml,'Jr'>S.—h'inuiuial  Thurx. 

Tvneside  Electrical  Development  Co..  Ltd.— Proht  for 
tlie  "year  i'4,'2',KI,  i>his  i:9:«  brought  forward.  Dividends,  6 
l)er  cent,  on  the  jireferred  ordLnar\ ,  and  10  [xu-  cent,  on  the 
deferred.  General  reJ*M-ve  £1,000.  Canied  forward  £701. 
The  5  i)er  cent.  pref.  shares  in  the  (Cleveland  aud  Durham  Co. 
had  been  exchanged  for  5  i)er  t-ent.  pref.  m  tire  Newcastle- 
uixin-Tvne  Co.  The  comixiay's  investments  lyielded  a  satis- 
facton'  return. 


STOCKS     AND     SHARES. 

TdESD.W    EVEXISG. 

TuLiti;  was  a  little  llieker  of  bu.sineiis  round  the  Stock  Ex- 
change markets  uix>n  the  resumption  after  Easier,  but  no 
real  activity  developed,  nor  is  it  likely  to  do  so  while  the 
present  phase  of  the  wai'  continues.  For  once  in  a  way,  hoh- 
days-^even  at  Easter, — seemed  almost  inappropriate.  The 
prospect  of  an  advance  in  the  age  limit  is  regarded  with 
seriousness  in  the  Stock  Exchange  from  the  business  point 
of  view,  because  of  the  effect  it  would  have  upon  the  com- 
munity at  large;  the  proposals  of  the  Government  on  this 
head  are  awaited  w'ith  an  interest  at  le.ast  equal  to  that  sur- 
rounding Budget  anticipations.  Meanwhile,  prices  keep 
steady  in  most  directions,  and  the  only  markets  to  show 
actual  weakness  are  those  in  which  there  has  recently  been 
buying  of  the  speculative  order. 

The  case  of  C^ourtauids.  the  textile  company  whose  shares 
have  lately  bad  .so  remaikable  a  rise,  is  quoted  as  a  possible 
WiUTiing  to  other  concerns  that  have  declaretl  bonuses  in  the 
sliaiH!  of  .share  issues.  CourtauUls  announced  their  intention 
of  reorganising  the  capital  in  a  way  that  involved  distribu- 
tion of  new  shares  and  increase  of  capital.  The  shajes  shot 
up  in  price,  but  came  down  again  abniptly  on  the  Treasury's 
temporary  refu.sal  to  sanction  the  .scheme.  Therefore,  Cal- 
lenders.  Henleys.  and  other  shares  have  reacted,  lest  the 
Treasurv'  should  apply  the  same  prohibition  to  the  melon-cut- 
ting tiuggestions  put  forward  in  their  cases.  Tlie  ways  of  the 
Comnjittee  of  New  Tssues  arc  so  dark  and  freaki.sh,  however, 
that  the  sauce,  for  the  goose  does  not  neeess;trily  apply  to 
the  gander,  and  the  greater  part  of  the  lise-s  scored  by  tele- 
graph  manufacturing  .shares  is   well   maintained. 

The  Brompton  A:  Ken.'-ington  Co.'s  ivix>rt  is  one  of  the  be,<t 
<vl  those  presented  last  month  by  the  electricity  supply  com- 
panies. As  already  noted  here,  the  dividend  is  restored  to 
the  10  per  cent,  from  which  it  has  deviated  only  once  in  l-'i 
years,  namely,  in  1916.  The  astonishing  imrt  of  the  acco\mts 
is  that  working  exjienses  actually  decreased  by  about  £"W<i. 
although  gix)ss  receipts  arc  i'O.tXKl  up.  and  the  not  revenue 
of  .f;t(l.:)00  is  fO.llHI  Ix-lter  than  in  1016.  Tb.>  biwird  dcN  rv. 
Iifwrty    rnopralulation    ii|k.vii    thf  excellent  achievcijient 

M<>^t  of  the  sh.rres  in  the  electri'itv  snppiv  list  -lyr  n.  •■ 
ex  dividend,  which  has  the  effect  of  making  the  >ields  look 
b«tter,  and  of  putting  them  upon  an  average  basis  of.  roucbh . 
fit  per  cent.  The  manufacturing  shares  are  rather  duller  ui 
places.  WestinghouEs  Preference  fell  J.  and  Electric  Con- 
structions 1/16.     IndiaPiubber  shares  have  reacted  10s.,  and 


(  allcndcrs  aiX!  15s.  down.  'llic.M.^  declines,  however,  are  small 
iiiiiiiKircd   with  the  ri.st's  which  took  jJace  just  previously. 

The  .simc  heavy  tendency  is  noticeable  aiiKingst  chemical  and 
engiiKH-ring  tihures.  C'a.stners  went  bac'k  to  '.i  9/1(3,  while  in 
Ihc  engineering  class,  Babc4K-ks  fell  ,'ts.  9d.  to  ;4i.  The  apiw- 
lili'  bir  the.'*,  commercial  shares  is  nothing  likt  h)  kcH.'n  as  it 
ua.s,  iiut  the  explanation  a<lvaiiced  for  this  in  tho  market  is 
^nllply  that  the  public  are  waiting  the  issue  of  events  on  the 
W  c.-.t4'rii  Front,  and  that  the  only  noticeable  bu.sine.>.-s  takes 
the  sha|X-  of  a  few  .siiJes  in  a  market  not  |Kirticularly  ready 
to  ab.sorb  stock  at  the  pre«,cnt  tinu'. 

I'ndcrground  Elis-tric  incomes  are.  a  |Miint  lower  at  78,  and 
.\]etro|Mp!itan  C<)nsoli<lated  eawd  olT  to  JOJ.  Cnderground 
Elect nc  .fK(  .sliaivs  have  given  way  to  3(»k.,  but  the  railway 
niai'kct  genenilly,  after  being  soniowhat  limp,  now  l)e|;ins  to 
-■•bow  a  slightly  better  tendency. 

Marconis  canu'  down  sharply  to  3|  u|x)ii  :i.  ^slight  pressure 
to  s«'ll  by  «jH"4-.ulative  buyers;  other  shares  in  the  group  are 
.similarly  iiifectod."  .\mericajis,  for  instanee,  arc  Js.  t>d.  low«r 
at  ".fls.  Od.,  though  Marines  keep  liriu  at  i\.  In  the  cable 
group,  there  is  not  much  change.  Chile  Telephones  are 
better  at   7i. 

The  rubber  market  lias  paused  with  tliorcst,  and.  while 
prices  are  fairly  \cell  maintained,  there  is  not  much  trade 
doing.  The  only  noticeable  Stock  Exchange  activity  iniiiie- 
diat«»ly  aft<M-  the  holidays  was  a  spring  upwards  in  chafes  of 
.s(!vei-.il  Corni.sh  tin  mines.  The  activity,  however,  was 
limited  to  these,  and  it  pas.scd  by  the  shares  of  the  West 
African  and  Malayan  markets.  Tliere  is  a  rather  better  ten- 
dency amongst  armament   de.sc-riptions. 


SHARE    LIST    OF    ELKCTRICAL    COMPANIES. 

Home  Electricitv  Cumf.vnie'^. 

Diridend  Prioe 

^      '      ^  April  2.     Rise  or  UU 

1916.    1917.  1916.        IhiBweek. 

Brompton  Ordinary       ....       9       10  6} 

Charing  CroBS  Ordinir;          . .       6         4  Sixil 

do.       do.         do.     4iPreI..       44       4J  3}  — 

Chelsea       8         8  3  — 

City  of  London 8         R  122xd  — 

do.       do.   6  per  cent.  Pref.       fi        f>  9ixA  — 

County  ot  London          . .        . .        7         7  lOgxd  — 

do.         6  per  cent.  Pref.       6         6  9Jxd  — 

Kensington  Ordinary     ....        B         7  B3  — 

London  Electric Nil    Nil  1}  — 

do.         do.  6  per  cent.  Prel.       4         6  3i  — 

Metropolitan         8          4  3g  — 

do.            4»  per  cent.  Pret,       44       4*  B*  — 

Bt.  JamcB' and  PaU  MaU         ..8         9  TS  — 

Soath  London       5         5  S*  ^  — 

South  Metropolitan  Pref.        ..        7         7  2W-  — 

WestmioBter  Ordinary  ....        7         9  6J  — 

TBLXaRAPBl  AMD  TSLIFBonB, 

Dividend 

1915.  1916. 

Anglo-Am,  Tel.  Pref 6         B  '     944  — 

do.            Del BS/8      14  233  - 

Chile  Telephone 8         8  7|  +  k 

Cuba  Sub.  Ord 17  9i  — 

Eastern  Eitension         ....       8         8  16g  — 

■  E^astem  Tel.  Ord 8         8  I53J  — 

Globe  Tel.  and  T.  Ord 7         7  Ujid  — 

do.              Pret.           ..8         6  10  — 

Great  Northern  Tel MM  96          -       — 

Indo-European 18       13  61*  — 

Marconi       10        16  8J  —A 

Oriental  Telephone  Ord.         . .      10       10  4f8  —  ?a 

United  B.  Plate  Tel 8         8  ej  — 

West  India  and  Pan 8d.    6d,  li  — 

Western  Telegraph        ....       7         8  16Jxa  — 

Horn  Ruu. 

Central  London,  Ord.  Assented        4         4  614  — 

Metropolitan         11  Mi  —1 

do.         District       ..         ..      Nil      Nil  Hi  — 

Underground  Electric  Ordinary     Nil      NU  14  —  4 

do.              do,     "A"     ..      NU      NU  6/-  — 

do,              do.     Income          6         4  78  —  1 

FOBBISK  Tkuu,  Ao, 
Dividend 

1916.  1916. 

Adelaide  Sup.  6  per  cent.  Prel.        6         6  4]  — 

AngloArg.  Trams,  First  Prel,          64       64  2J  —  J 

do.               2nd  Prel.  . .        64      —  34  - 

do.               6  Deb.      ..6         6  66  —  4 

Brazil  Tractions 4         4  43  -  aj 

Bombay  Electric  Prel 8         8  94  — 

British  Columbia  Elec.  BIy.  Pice,    6         6  534  — 

do.              do.           Prelerred  NO    NU  33»  — 

do.             do.           Deferred  NU    Nil  274  — 

do,            do.           Deb.           4^       i\  SSxd  — 

Mexico  Trams  6  per  cent.  Bonds     NU    Nil  37  ~ 

do,            6  per  cent.  Bonds     NU    Nil  Bi4  — 

Mexican  Light  Common          . .        NU    NU  17$  — 

do.            Prel NU    NU  29  — 

do.            Isl  Bonds        . .        NU    NU  3( :  — 

MAKrrACTTTBlHa  GOMFABIBt,. 

Baboook  4  WUoox         ..        ..       16       16  3i  —  .;, 

British  Aluminium  Ord,          ..         7        10  3'/-id          — 

British  Insulated  Ord 174      90  fjsd  — 

British  Westinghouse  Pref,     ..         74        74  2h,>  —4 

CallenderB 30       SO  17'  —  | 

do.       6  Prel 6         6  4  — 

Oastner-KeUner 33       90  B,^  —  ,■„ 

Edison  Swan,  fully  paid          ..        —       —  3)  — 

do.       do.  4  percent.  Deb.        4         4  75^  — 

Blectric  Construction  .,        .,       74       74  !*>  —  t'^ 

Uen.  Blec.  Prel 6         6  10^  — 

do.        Ord 10       10  20  — 

Henley 96       96  194  — 

do,      44  Prel 44       «4  Si  — 

lodUBobbei      10       10  lc|  -  i 

Talegrapb  I30D 90       M  42xd             —  ~ 

•  Dividends  paid  free  of  income-tax. 


—  £7    8    0 


6    7    0 


6    0    0 
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THE     USE     OF     ELECTRICITY 
AND      ELECTRICAL     ACCIDENTS      IN     MINES. 


Yrou  the  Annual  General  Report  of  H.M.  Chief  Insjjector 
of  Mines,  for  the  year-r.ilG,  we  are  pleased  to  note  that  the 
use  of  electricity  in  mines  has  made  a  considerable  advance, 
notwithstanding  the  difficulties  in  obtaining  plant  and 
machinery  due  to  the  war.  Naturally,  the  increase  is  not 
•so  great  as  in  the  year  11(1.5,  as  in  that  year  much  of  the 
work  installed  during  1!)1.")  would  undoubtedly  be  machinery 
-ordered  previous  to,  or  shoitly  after,  the  outbreak  of  war. 

The  following  table  shows  the  aggregate  amount  of 
electrical  h.p.  in  use  at  the  end  of  the  year  1010,  in  the 
different  Inspection  Divisions : — 


TABLE  I. 

Division. 

Southern. 

Underground. 

Total. 

Scotland 

Xorthem... 

York,  and  North  Midland 

Lancashire.    Xorthf 

Wales  and  Ireland       l 

South  Wales        

Midland  and  Southern  ... 

HP. 
35.697ti5 
97,148t>, 
86,718J 

17,430.1 
116,169* 
15,281 

H.P. 
124,25H 
103,996^5 
67,267J 

27,222      • 
114,7401 
44,737J 

H.P. 

159,948|ft 

201,14.->:rVi 

153,985i 

44.652i 

230.910^(7 
60,018| 

Total 

368.4453     !    482,215}5 

i 

850,66Ui 

While  the  table  below  shows  the  increase  :- 
TABLE  II. 


Surface. 

Underground. 

ToUl. 

— 

H.P. 

Per  cent, 
increase 

preceding 
year. 

H.P. 

468.628i^ 
482,215JS 

Per  cent. 

preceding 
year. 

Per  cent, 
increase 
H.r.                on 

preceding 
year. 

1915 
1916 

336,102^ 
.368,445* 

14-28 
9-63 

11  66 

2-90 

804,731/5 !     12-74 
850,66UA         5-71 

The  number  of  electrically-driven  coal  cutters  in  use  at 
the  end  of  1010  was  l,.50O.  being  an  increase  of  141 
machines  over  those  in  use  at  the  end  of  the  preceding  year. 
The  three  following  tables  give  details  of  both  electrical 
i  and  compressed-air  coal-cutting  machinery,  which  are  both 
interesting  and  instructive. 

The  number  of  machines,  and  of  collieries  where  used, 
motive  power  employed,  and  quantity  of  mineral  obtained 
by  their  use  in  the  various  Inspection  Divisions  during  the 
vear  lOlG  are  shown  in  Table  III.  « 

The  immber  of  mechanical  coal  cuttei-s  in  use  in  the 
\arious  Inspection  Divisions  during  the  year  IfllG  was  as 
sliown  in  Table  IV. 

The  quantity  of  mineral  cut  by  machinery  in  the  various 
In.'ipectiou  Divisions  during  the  year  1916,  is  shown  in 
Table  Y. 

AVe  regret  to  note,  however,  that  there  were  ten  fatal 
accidents  due  to  the  use  of  electricity — viz.,  four  below 
I'round  and  sis  on  the  surface.     So  far  as  the  former  are 


concerned,  this  is  a  decrea.se  of  four  on  the  previou.s  yeiir. 
The  number  of  fatal  accidents  below  ground,  however, 
shows  a  distinct  tendency  towards  improvement.  espe<-iallj 
when  the  increase  in  the  use  of  electrical  horse-power  Is 
taken  into  consideration,  as  the  following  figures  show  : — 
In  10(17  there  were  ten  fatal  accidents  Ixdow  ground  :  in 
1908,  12:  1909,  13;  1910,  15;  1911.  9:  lOli'.  7: 
1913.  13  ;  1914,  4  ;  1915,  8  ;  and  1916,  4. 
TABLE  lU. 


Worked  by 


Scotland  ...  j  232 

Xorthem  ...  |     82 

York,  and  Xorth     127 

Midland 
Lancashire.      N. 
Wales,  and  Ire- 
land 
South  Wales     ... 
Midland    and 
Southern 


99 


987 
671 
802 


136 

294 


841 
139 
387 


146 
532 
415 


48  I     521 


Tons. 

9.764.280 

102 

3,778.653 

70 

7.739,275 

125 

2.564,620 

1     39 

51 
124 


85 
170 


650,260 
2.308,310 


Total  in  1916   ...      667       3,459     1.590     1,869      26.805,398 


Total  in  preced-      638       3,089     1,449     1.640      24.510.124 
intj  year 


137 
1* 


491 
121 


Kind  of  machine. 

1   .^ 
1    3 

£ 

1 
is  . 

2^1 

i 

3 

1 

44 

3— 

^3 
s 

e- 

Driven  bv  electricity  : — 
DUk 

564 

166 

11 

1 

32 

81H 

Bar      

248 

24 

84 

21 

27 

23 

427 

Chain 

23 

67 

132 

16 

23 

67 

328 

Percussive       ...  , 

3 

— 

1 

— 

— 

2 

6 

Rotary  headirf^ 

3 

4 

* 

— 

— 

— 

11 

Total 

841 

139 

387 

48 

51 

!24 

1,590 

Driven  bycompressed  air: — 
Disk     

100 

41 

157 

123 

2 

14 

437 

Bar      

4 

16 

49 

48 

18 

7 

142 

Chain 

1 

IS 

76 

24 

28 

45 

192 

Percussive 

41 

457 

129 

326 

37 

99 

1,089 

Rotary  headin^r 

— 

— 

4 

— 

— 

5 

9 

Total      

,146 

532 

415 

521 

85 

170 

1,869 

Total  in  1916 

987 

671 

S02 

569 

136 

294 

3.459 

Total  in  preceding  year 

^908 

605 

753 

447 

139 

237 

3,089 

As  we  have  previous 
mainly  due  to  ineflicieut 


ly  pointed  out,  these  accidents  are 
maintenance  or  carelessness  in  in- 


Statute  tons  cut  by- 

Total 
quantity 

of 

mineral 

cut  by 

machinery. 

Klectricity. 

Compressed  air. 

Coal. 

Fire- 
clay. 

Iron- 
stone. 

Oil 
shale. 

Tons. 
8,096 

Total. 

Coal. 

Fire- 
clay. 

Canister. 
Tons. 
13,647 

IZi.           T-«'- 

Tons. 

Scotland        8,538.616 

Northern       1,309,003 

.York,  and  North  Midland  ...  1    3,951.157 
Xancashire.     North    Wales,  1 

and  Ireland          3.53,437 

South  Wales 286.744 

Midland  and  Southern       ...  ]    1.068,354 

Tons. 
3,873 

"51 

Tons. 
62,731 

340,54 1 

Tons. 
8,613,316 
1,309,003 
3.961,157 

353,437 

286,744 

1,408,946 

Tons. 
1,132.206 
2,469.6.50 
3,749,429 

2.211,183 
363.516 
.H69.816 

Tons. 
25.142 

Tons. 
18,7.->9 

29,548 

Tons. 
1,150.964 
2.469.650 
3,788.118 

2,211,183 
363,516 
899,.364 

Tons. 
9,764,280 
3,778,653 
7.739,275 

2,564,620 

650,260 

2,308,310 

Total  in  1916 |  15.507,311 

ToUl  in  precedinfr  year     ...  ^  U.040.9S2 

3,924 

403,272 

8.096 

15,922,603 

10.795,799 

25.142       13,547 

43.307 

10.882.795     26.S0.-..398 

909 

332.453 

3,928 

14,378,272 

10,046,702 

2,8176 

1*5 

56,829 

10.131.8.52     24.510,124 

SBi 
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stallation,  and  one  cannot  be  too  insistent  in  urging 
colliery  proprietors  so  to  maintain  their  electrical  plant 
and  machinery  that  a  workman  unwittingly  coming  in 
contact  with  electrically-charged  apparatus  shall,  so  far  as 
is  humanly  possible,  be  protected  from  receiving  an  electric 
shock.  We  would  suggest  that  every  colliery  manager  put 
the  circumstances  of  the  accidents  as  given  below  into  the 
hands  of  his  electrician  with  instructions  to  see  if  there  is 
anything  about  the  plant  under  his  charge  which  might, 
under  similar  circumstances,  result  in  a  similar  fatality. 

At  Oakwood  Colliery,  in  Glamorgan,  deceased,  while 
signalling  underground  on  the  East  Dip  engine  plane 
to  the  surface  haulage  engine  room,  was  struck  down 
and  killed  by  alternating  current  of  500  volts  pressure, 
which  passed  along  the  bare  signalling  wires  from  the  sur- 
face. The  wires  were  charged  in  consequence  of  a  blizzard 
swaying  power  cables  against  them.  The  insulation  was 
abraded  to  the  extent  of  2  in.,  probably  by  continued  friction 
due  to  the  gale. 

At  Binley  Colliery,  in  Warwick,  deceased  was  working  a 
Mavor  &  Coulson  coal-cutting  machine.  As  he  was  stand- 
ing with  one  hand  on  the  controller  handle  and  the  other 
on  the  frame  of  the  machine  he  received  a  shock.  He  was 
liberated  almost  immediately,  but  he  died  within  a  few 
minutes.  Examination  revealed  the  fact  that  the  earth 
\nre  in  the  trailing  cable  was  broken.  The  broken  ends 
were,  however,  in  such  close  proximity  that  it  was  possible 
to  obtain  intermittent  positive  results.  There  was  evidence 
inside  the  casing  that  arcing  had  occurred,  probably  due  to 
careless  manipulation  of  the  controller  handle.  Current 
was  three-phase  at  500  volts. 

At  New  Hadeu  Colliery,  Cheadie,  North  Staffordshire, 
deceased,  while  tramming  a  tub,  found  that  an  unarmoured 
rubber-insulated  cable  had  been  knocked  down  by  a  fall. 
He  took  hold  of  it  to  lift  it  up  and  received  a  shock,  from 
which  he  died  in  a  few  minutes.  It  was  found  that  a  piece 
of  the  insulation  had  been  torn  away  by  the  fall,  baring  one 
core.     The  current  was  three-phase  at  520  volts. 

At  East  Pool  and  Agar  Colliery,  Illogau,  Cornwall,  the 
galvanised  iron  wire  stay  of  a  pole  carrying  bare  conductors 
of  a  three-phase  system  at  440  volts  broke  at  its  anchor. 
It  fell  across  one  of  the  live  conductors.  The  deceased, 
apparently  unaware  that  the  broken  stay  was  electrically 
charged,  took  hold  of  it  and  was  killed. 

At  Burnmoor  Colliery,  Durham,  a  cleaner-out  at  a  coal- 
cutter was  killed  by  an  electric  shock  which  he  received  by 
contact  with  the  framework  of  the  machine,  which  was 
rendered  live  through  defects  in  connection  with  the  cable 
plug  box  at  the  machine  and  the  earth  wire  in  the  trailing 
cable. 

At  Blairenbathie  Colliery,  Kinross,  a  lineman  began  work 
on  a  high-tension  transmission  line  before  his  assistant, 
whom  he  had  sent  to  cut  the  current  off,  had  returned  to 
him  and  reported  that  the  line  was  dead,  and  received"  a 
fatal  shock.     Three-phase  system,  3,000  volts. 

At  Kingswood  Colliery,  Bristol,  electrical  power  for  this 
colliery  is  obtained  from  the  Bristol  Corporation,  and  the 
plant  at  the  colliery  sub-station  consists  of  a  three-panel 
switchboard  (belonging  to  and  under  the  supervision  of  the 
Corporation),  a  set  of  transformers,  and  a  switch  panel  con- 
trolling the  colliery  supply.  Three-phase  current  is  deli- 
vered to  the  colliery  company  at  a  pressure  of  6,()00  volts, 
and  is  then  transformed  to  3,200  volts.  Deceased  was  a 
foreman  in  the  employ  of  the  Corporation,  •  and  was  killed 
while  working  at  one  of  the  panels.  Current  had  been 
cut  off  the  panel  at  which  work  was  being  done,  but 
deceased,  for  some  reason,  opened  the  door  of  an  adjoining 
panel,  and  came  in  contact  with  a  live  part,  sustaining  a 
shock  of  one  phase  to  earth.  The  accident  was  due  to 
deceased's  lack  of  ordinary  care. 

At  Shettleston  Colliery,  Lanark,  a  foreman  brusher  was 
killed  by  an  electric  shock  which  he  received  on  touching  a 
flexible  metallic  tube  containing  the  connecting  leads 
between  a  pump  motor  and  its  switch  box.  The  tubing 
appears  to  have  become  charged  from  the  switch  box,  which 
must  have  been  in  contact  with  an  incoming  lead.  The 
hole  admitting  the  leads  was  not  bushed  and  had  sharp 
edges,  and  the  box  itself  was  not  properly  connected  to 
earth.     Proceedings   were  subsequently   taken  against  the 


manager  and  -electrician  ;  both  pleaded  guilty,  and  were 
fined.  Three-phase  system,  440  volts.  Neutral  point 
earthed. 

At  Risca  Colliery,  Monmouthshire,  when  switching  on 
the  mill  motor,-deceased's  wrist  came  into  contact  with  the 
switch  box,  which  was  "'  live,"  due  to  the  current  passing 
through  the  medium  of  carbonised  waste,  from  a  line  con- 
tact stud  to  the  switch-box  cover.  The  system  was  650 
volts  A.c,  three-phase.  •  The  switch  box  was  not  earthed, 
and  was  thus  working  in  contravention  of  the  Factory  and 
Workshop  Act  Electricity  Regulations,  No.  21.  The  elec- 
trician was  prosecuted,  and  was  ordered  to  pay  £5  5s. 
towards  costs. 

At  Hazelrigg  Colliery,  Northumberland,  an  apprentice 
fitter,  without  authority,  opened  an  electric  controller 
having  a  pressure  of  3,000  volts  alternating,  before  cutting' 
off  the  main  switch,  and  either  stumbled  against  the 
main  contacts,  or,  in  a  moment  of  forgetfulness,  touched 
one  of  them  to  wipe  off  the  oil.  when  he  received  a  fatal 
shock. 

Further  progress  has  also  been  made  in  the  installation 
of  electric  safety  lamps,  12(),7X4  being  in  use  at  the  end  of 
1016,  against  05,167  in  use  at  the  end  of '  1015,  showing 
an  increase  of  31, (ill.  The  total  number  of  flame  safety 
lamps  was  610, K21  lamjjs,  or  an  increase  of  0,733  over  the 
year  1015,  from  which  it  would  appear  that  the  electric  lamp 
is  gaining  in  popularty.  There  can  be  no  doubt  that  the 
electric  lamp  tends  ;  s  s  ifety  and  efficiency.  The  numbers 
used  in  the  various  Inspection  Divisions  are  given  below: — 


Method  of  locking. 

Division, 

Number 

Lead  rivet. 

Magnetic, 

Screw. 

Other. 

Scotland 

5,640 

424 

5,172 

6 

38 

Northern 

8,542 

2,764 

5,765 



13 

York,  and  Xorth 

56,192 

,5,623 

50,483 

3 

83 

Midland 

Lancashire.  X'th, 

4,515 

1,601 

2,898 

16 

Wales  ct  Ireland 

South  Wales     ,„ 

49,909 

1,499 

48,403 



7 

Midland  &S'thern 

1,986 

!           972 

925 

32 

57 

Total 

126,784 

1      12.883 

113,646 

57 

198 

Total  in  191.5,,. 

95,167 

■  11,482 

83,485 

25 

175 

The  chief  interest  in  the  above  table  lies  in  the  great 
number  in  use  in  the  South  Wales  coalfield,  which  shows 
that  their  efficiency  and  tendency  to  safety  from  explosion 
is  very  much  appreciated.  In  Yorkshire  many  of  the  new 
collieries  in  the  Doncaster  area  have  adopted  the  electric 
lamp  from  the  start,  whereas  in  South  Wales  the  introduction 
of  the  electric  lamp  meant  the  displacement  of  the  old  oil 
lamp. 

In  conclusion,  it  may  also  be  noted  that  more  than  half  the 
flame  safety  lamps  are  lighted  by  electricity,  and  that  more 
than  half  the  shots  fired  for  blasting  the  coal  or  stone  were 
fired  by  electricity. 


THE     CONTROL     OF     LARQE     AMOUNTS 
OF     POWER. 


Discrssiox  AT  Bristol. 

Mr.  E.  B.4SIL  Wedmore  read  his  paper  on  this  subject  at  the 
meeting  of  the  Western  Loc.4l  Section  of  the  Institution  op 
Electrical  Engineers  on  March  11th,  A  report  of  the  discus- 
sion is  given  below. 

The  CHAIRM.4N,  Mr,  H.  I,  Rogers,  €aid  that  the  report  of 
the  Coal  Conservation  Sub-Committee  led  up  to  all  kinds  of 
industrial  questions,  piincipally  on  the  securing  of  output. 
If  we  could  not  get  more  output,  higher  wages  could  not  be 
paid.  It  was,  therefore,  obvious  that  some  steps  must  be 
taken  to  give  the  nation  a  cheaper  supply  of  power  than  we  ■ 
had  at  present,  ' 

Mr,  W,  A,  CH.iMEN  said  that  the  problem  happened  to 
interest  him  at  the  present  time  most  particularly.  He  began 
to  see  a  question  whether  vmder  certain  circumstances  it  was 
right  to  put  down  one  large  generating  set  to  deal  with  cer- 
tain output,  or  whether  it  should  not  be  sub-divided.  The 
point  required  careful  consideration.  Mr,  Wedraore  said  that 
in  modem  practice,  where  the  mid-point  of  the  system  was 
earthed  all  fault-s  to  earth  would  be  cleared  without  serious 
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vijltage  distui'bance,    aud  the   large  majority   of   cable  faults 

wi  re  of  this  character.    It  happened  that  he  had  had  trouble 

v.ith  earth  resistance  on   a  neutral,  and   was  rather  hoping 

That  as  soon  as  he  put  in  neutral  resistances  the  trouble  would 

i-^.:;   he  had   now  had    to  put  reactances  into  each  of   the 

luators.    There  was  no  need  for  the  earth  resistance  on  the 

:tral.    Mr.  Wedmore  did  not  lead  them  to  hoix>.  that  react-' 

s  in  the  phases  would  enable  them  to  do  away  with  the 

-tance  in  the  neutral,   the  thing  they   would  be  glad   to 

lid  of. 

Ir.  S.  P.  W.4LKER  (Bath)  asked  why  they  should  not  deal 
1  every  som'ce  of  power  that  they  could  get,  and  deliver 
il  to  one  system  of  cable  running  North  and  South,  East 
West,  tapping  every  source  of  power.    Everybody  every- 
re   who   wanted   light  or   power   would  get  it   from   the 
:-s  near  by,  and  get  it  in  the  form  most  economical.     Put 
■actance,  and  things  would  go  on  aO  right. 
!  1-.   H.   F.4R-\D.4Y  Proctor    (Bristol)   pointed   out  that    the 
:mi  report  of  the  Coal  Conservation   Sub-Committee  did 
buggest  that  there  should  be  16  generating  stations,  only 
'    the  country   should    be   divided    up   into  16  generation 
<.     Thei-e  might  be  half-a-dozen  stations  in  each  of  these 
I  -.     The  suggestion  for  16  areas  was  put  forwai-d  by  the 
:ing-up  Committee  some  18  months  ago. 
!f.  \\'.  N.\iRX    (Bristol)  said  that  so  long  as  the  distribu- 
system  was  sound  there  was  no  difficulty  in  handling  on 
network  the  100,00(3  k.v.a.  which  the  author  took  as  his 
I  leal   station   output,    the   difiiculties   only   arising  when  a 
lault  occurred    on   the   system,    and   he   suggested    that   the 
matter  of  primary  imjjortance  wa«   to   have  reliable   protec- 
tive   gear'    installed    which    would    disconnect    the    fault    as 
speedily  as  possible,  the  reactances  having  only  a  secondary 
duty,  viz.,  to  stem  the  rush  of  current  to  the  fault  until  the 
protective  gear  had  done  its  work.    Faults  which  occurred  on 
the  mains  could  be  dealt  with  by  the  Merz-Pi'ice  and  Merz- 
Hunter  protective  systems,  but  he  knew  of  no  protective  gear 
which   would  prevent  bus-bar  faults  being   thrown  back   on 
to  the  power-station  overload  relays.     Fixed  time-limit  relays 
with  graded  settings  were  useless  outside  the  power  station  for 
clearing  such  faults.    If,  then,  such  faults  could  not  be  cleared 
locally  it  followed  that  bus-bar  faults  would  shut  down   the 
entire  network   until   located   and   cleai'ed  by   hand,  and   he 
suggested  that  the  question  of  bus-bar  faults  was  another  of 
the  limiting  factors  in  the  extension  of  super-networks.     He 
believed  that  to  ensure  a  reliable  supply,  it  was  necessary  to 
divide    the  network    into   rings   of  reasonable    capacity,  not 
fiohdly  hnked  together,  and  if  ixiwer  was  to  be  inter-changed 
between   power    stations  of    large   size,    it    should    be   done 
through  separate  trunk  feeders,  and  not  through  the  network. 
He  would  not  consider  it  safe  to  handle  such  a  large  load  as 
■50,000  K.V..4.  with  only  one  set  ininning.     A  fault  on  the  set, 
or  even  a  minor   defect  on  the  auxihary   plant,  might   shut 
down  the  set,  and  when  they  considered  that  the  capacity  of 
this  one  set  was  capable  of  handling  the  present-day  maxi-  ' 
mum  demand  of  a  city  like  Manchester,  they  could  fonn  some 
idea  of  the  inconvenience  which  would  be  caused.     Not  less 
than  three  units  of  suitable  size  should   be  used  on   such  a 
load,  and  if  one  dropped  out.  the  remaining  two  units  would 
at  least  maintain  an  impaired  supply  until  the  spare  machine 
was  switched  in.    As  soon  as  makers  ceased  attributing  break- 
downs of  generators  to  faults  on  the  external  circuits,  so  soon 
would  power-station  engineers  be  only  too  pleased  to  dispense 
with  the  external  reactance. 

Mr.  I.  A.  D.  Pedler  (Bristol)  asked  whether  the  author 
would  consider  it  practicable  to  install  impedance  coils  in  the 
circuits  of  separate  feeders  provided  they  were  normally  short- 
circuited  with  an  oil-switch,  the  maximum  cut-out  of  which 
should  be  devoid  of  any  time  limit,  so  that  in  the  event  of  a 
ru.sh  of  cuiTent  due  to  a  fault  the  oil-switch  would  open  imme- 
diately, giving  the  desired  choking  effect  as  afforded  by  an 
impedance  coil  before  the  i-ush  of  current  rose  to  its  maxirnmn. 
Mr.  C.  T.  Allan  said  he  had  experienced  less  trouble  with 
pole  lines  than  with  underground  cables,  and  was  of  opinion 
that  external  reactance  was  of  little  use  because  of  step-down 
transfoi-mers.  He  was  glad  to  notice  that  it  was  the  tendency 
of  manufacturers  to  increase  the  sub-division  of  switehgear. 
He  would  prefer  to  take  impedance  out  of  feeders. 

The  Author  briefly   replied  to  some  of  the  points  raised, 
reserving  his  full  reply  for  the  Journal. 


Discussion  at  Birmingham. 

The  paper  was  read  and  discussed  before  the  Birmingham 
Local  Section  on  March  '20th. 

Dr.  0.  C.  Garrard  said  the  question  of  the  strength  of  short- 
circuit  cun-ents  and  the  capacity  of  the  protective  gear  to 
deal  with  them  was  of  extreme  interest,  and  was  very  httle 
understood.  It  would  appear  that  the  author  advocated  a 
sufficient  reactance  in  the  generator  circuit,  coupled  with 
sectionahsing  reactances  (i.e.,  reactance  in  parallel).  He  rehed 
for  .series  reactance  upon  the  inherent  reactance  of  the  system, 
suitably  arranging  the  feeders,  &c.,  to  this  end.  He  thought 
that  the  type  of  apparatus  (reactance  coU)  shown  in  the  paper 
was  the  last  thing  any  engineer  would  install  in  his  station 
if  he  could  possibly  help  it;  he  referred  particularly  to  the 
exposure  of  such  a  large  amount  of  bare  metal  at  high  volt- 
ages. If  the  whole  thing  were  put  in  a  steel  tank  and  filled 
up  with  oil  it  would  be  a  much  better  arrangement.  He  could 
not  agree  that  it  was  an  advantage  to  employ  a  design  in 
which  all  parts  were  fully  open  to  inspection.    If  the  reactance 


coil  «ere  in  a  steel  tank,  however,  it  would  be  necessary  to 
provide  it  with  an  iron  core,  and  this  rendered  the  aiTange- 
ment  difficult  for  feeder  reactances,  where  the  short-circuit 
current  might  be  30  times  the  noiinal  full-load  current 
through  the  coU.  For  bu.s-bar  and  generator  reactances,  how- 
ever, the  short-eircmt  cuneniP  would  not  generally  exceed 
ten  times  the  normal  current,  and  thi.s  would  allow  iron-cored 
coils  to  be  used.  He  tUd  not  agree  that  the  limiting  feature 
with  regard  to  the  extension  of  supply  systems  was  in  the 
distribution  system  rather  than  in  the  generating  station. 
Certainly  a  limit  was  reaehed  if  unsuitable  distribution 
apparatus  were  used.  The  trouble  could  be  overcome  in  the 
distribution  system  by  an  improvement  of  known  apparatus, 
and  a.s  far  as  the  distribution  was  concerned  it  was  possible 
to  do  without  reactances.  As  regarded  the  generating  sta- 
tion, however,  he  thought  that  reactances  were  absolutely 
necessary.  Thus,  the  tnie  limiting  featme  was  within  the 
generating  station.  An  objection  had  been  raised  in  some 
quai-ters  as  regarded  the  type  of  switch  in  fig.  7  in  that  the 
moving  contacts  moved  upwards  in  the  oil,  and  thus  the 
head  of  oil  was  continually  diminishing  during  the  operation 
of  breaking  ciicuit.  In  the  type  shown  in  fig.  30  [E.R.  fig.  11] 
the  moving  parts  of  the  switch  moved  downwards,  and  thus 
the  head  of  oil  increased.  Moreover,  with  the  latter  type  of 
switch  the  i-ush  of  current  on  short  circuit  tended  to  open  the 
circuit  quicker  by  increasing  the  repulsive  force  tending  to 
press' the  moving  contact  downwards. 

Mr.  W.  Wilson  said  the  pajper  was  of  special  interest  in 
that  the  greater  portion  of  it  dealt  with  a  simple  piece  of 
apparatus,  with  no  moving  parts  or  other  complication  to  get 
out  of  order  or  to  cause  expense.  It  was  to  be  hoped  that 
an  extension  of  this  principle  would  be  possible  in  the  near 
future.  With  regard  to  the  external  effect  of  the  reactance 
coils,  he  asked  what  was  the  extent  to  which  the  passage  of 
the  flux  was  felt  in  the  vicinity-;  it  was  conceivable  that  a 
ixjrtion  of  the  iron  framing  of  the  building  might  come  with- 
in the  field,  and  ti-ouble  might  be  caused  thereby  in  several 
ways.  Probably  the  reactances  being  arranged  in  groups  of 
three  peimitted  the  phases  largely  to  neutrahse  one  another 
as  far  as  stray  flux  was  concerned.  He  did  not  understand 
the  emphatic  importance  that  the  author  attached  to  the  ex- 
posed nature  of  the  pattern  illustrated.  It  seemed  to  him  that 
the  danger  attending  the  exixjsure  of  these  high-tension  con- 
ductors was  a  definite  weakness,  and  that  some  kind  of  cover 
was  not  only  justified,   but  necessary. 

Mr.  E.  A.  Chattock  agreed  that  the  large  supply  systems 
now  being  bruit  up  made  an  effective  control  much  more  diffi- 
cult to  obtain,  and  this  difliculty  would  probably  increase  in 
the  future.  There  was  no  doubt  that  the  use  of  reactance 
made  regulation  of  the  pressm-e  more  difficult.  It  therefore 
seemed  desirable  to  consider  if  the  cun-ent  could  not  be 
limited  in  some  other  way.  The  extension  of  the  areas  of 
supply  would  also  requu-e  higher  pressures  to  be  used  for 
distribution,  and  voltages  of  20,000  to  30,000  would  probably 
be  employed.  If  the  switching  were  done  at  these  pressures, 
the  amount  of  current  to  be  controlled  would  be  far  less  than 
at  pressm-es  of  6,000  volts,  and  this  should  render  the  use  of 
reactances  iu  and  beyond  the  bus-bars  less  necessaiy.  He 
thought  that  it  would  probably  be  found  that  reactance  could 
be  confined  to  the  alternators  and  to  the  transformers,  which 
would  be  external  to  them,  but  would  constitute  with  them 
one  generator  unit.  He  agreed  that  react^ance  was  necessary 
here,  partly  for  the  protection  of  the  machines  themselves, 
and  partly  to  prevent  excessive  ru.shes  of  current  into  faults 
on  the  sy.stem,  but  he  deprecated  the  use  of  reactances  in  the 
bus-bars.  He  did  not  think  a  momentary  interference  with 
the  voltage  would  matter  as  long  as  the  switches  could  be 
relied  upon  to  operate  proi>erly.  The  author  referred  to  the 
use  of  selective  protective  apparatus,  and  stated  that  this 
threw  a  severe  duty  upon  the  switchgear.  Surely  this  was 
not  the  ca.?e  on  an  e-arthed  system  with  a  limiting  resistance ; 
nearly  all  faults  were  primarily  earth  faults  which  often 
developed  into  short  circuits  between  phases,  and  if  the  .selec- 
tive apparatus  coidd  cut  out  the  faulty  section  while  its  fault 
current  was  hmited,  the  strain  on  the  switchgear  would  be 
easily  met.  .A.gain,  the  balanced-current  protection  as  applied 
to  split-conductor  cables  enabled  faults  to  be  eliminated  be- 
fore the  current  values  had  got  out  of  hand.  The  develop- 
ment of  these  methods  would  seem  desirable  before  adopting 
the  use  of  reactances  in  the  distributing  system.  It  was 
generally  propo-^ied  to  link  up  these  large  stations  by  substan- 
tial links,  and  in  this  way  one  spare  should  be  sufticient  in 
each  station,  as  it  could  sei-ve  perhaps  several  stations. 


SWITCHGEAR     STANDARDISATION. 


Discussion  at  Newcastle. 

Dr.  C.  0.  Garr.ard  read  his  paper  on  the  subject  of 
"  Switchgear  Standardisation  "  at  a  meeting  of  the  New- 
castle-upo.x-Tvxe  Local  Section  of  the  Institution  of  Elec- 
trical Engineers  on  March  11th. 

The  Chairman  (Mr.  A.  H.  Marshall),  in  opening  the  dis- 
cussion, said  the  question  was  undoubtedly  one  of  great 
importance,    esixxially    in   regard    to   the   .smaller   sizes    and 


3:^6 


THE    ELECTRICAL    REVIEW.      [Voi.  82.   xo.  2,106.  apkil  5,  1918. 


lower  voltages,  and  he  thought  that  it  ■nas  just  in  that  matter 
that  the  work  of  a  proving-house  would  come  in.  In  regard 
to  the  development  of  high-tension  gear  for  large  powers,  he 
was  hoping  that  before  long  the  Institution  would  entrust 
them  in  that  area  with  some  portion  of  the  research  work 
that  was  being  carried  on.  In  no  part  of  England  were  there 
greater  facilities  available  than  in  this  district. 

Mr.  Gregory  said  he  thought  they  would  all  agree  that 
standardisation  would  increase  their  output,  and  thus  further 
one  of  their  great  objects.  While  he  thought  it  was  desirable 
t-o  standardise  appai-atus  that  satisfied  present-day '  require- 
ments, and  was  likely  to  satisfy  the  wants  of  the  future, 
having  a  view  to  the  development  of  i)ower  supply,  that 
course  should  not  be  adopted  in  regard  to  apparatus  that 
did  not,  and  was  not  likely  to,  satisfy  requirements.  In 
regard  to  high-tension  switchgear  of  the  cubicle  tyi)e,  he 
attributed  to  the  bare  conductors  nine-tenths  of  the  troubles 
that  arose.  When  they  adopted  standards  they  should  not 
be  mere  imitations  of  American  or  German  standards. 

Mr.  H.  W.  Clothier,  in  a  written  contribution,  agreed  as 
to  the  desirability  of  standai-disation,  but  urged  that  it  must 
not  be  canied  out  in  such  a  manner  as  to  put  an  embargo 
on  the  inventive  abUity  of  the  individual.  The  need  for  a 
regular  revision  of  standards  should  be  acknowledged,  but 
such  revisions  should  not  be  under  the  sole  control  of  either 
a  monopoly,  or  even  a  majority  of  parties  with  vested  inter- 
ests. He  thought  that  a  standard  specification  must  allow  a 
certain  amount  of  latitude,  possibly  by  the  inclusion  of 
alternatives,  and  also  they  must  take  care  they  did  not  sacri- 
fice any  of  our  national  characteristics  in  design  by  trusting 
too  much  to  the  example  of  practices  set  by  their  competitors. 
It  w-as  a  natural,  but  dangerous,  tendency  to  take  an  estab- 
lished set  of  rules,  such  as  those  prepared  by  the  V.D.E., 
and  to  rely  too  much  upon  them.  Despite  the  specifications, 
pulilications,  and  advertised  testing  plant,  he  believed  we  had 
British  experience  of  the  best  kind  to  direct  our  develop- 
ments. No  amount  of  testing  plant  could  tell  so  much  as  a 
really  bad  short-circuit  on  systems  such  as  there  were  in 
that  district,  with  over  100,000  kw.  of  plant  connected  in 
parallel  on  one  huge  network.  The  author  had  mentioned 
lightning  arresters  invented  in  England,  but  developed  in 
America.  He  contended  that  this  was  an  instance  of  the 
advanced  st_ate  of  the  science  in  Great  Britain.  Lightning 
arresters_  ha'd  been  develoi>ed  in  this  district,  practically  out 
of  experience,  which  was  the  ideal.  To  imagine  that  any 
puny  apparatus  they  might  make  would  arrest  lightning  wa-s 
the  wrong  way  to  approach  the  subject.  The  effect  of  light- 
ning was  to  put  a  short-circuit  upon  that  section  of  the  line 
nearest  to  the  part  sti-uck.  All  apparatus,  including  trans- 
foi-mers  and  switchgear,  therefore,  must  have  the  requisite 
strength  to  withstand  the  short-circuit.  The  development  of 
euitable  switchgear  and  protective  devices,  which  must  be 
there  in  any  case  to  deal  with  other  kinds  of  short  circuits, 
seemed  to  be  the  best  method  of  deahng  with  the  effects  of 
lightning.  As  to  the  "most  beneficial  principles  of  high- 
tension  switchgear  construction,"  in  the  course  of  evolution 
they  had  come  to  the  complete  enclosm-e  of  all  conductors 
within  metal,  which  was  a  step  in  advance  of  the  enclosure 
on  three  sides  only,  as  obtained  by  the  usual  cellular  con- 
struction. 

Mr.  Collins,  refen-ing  to  the  American  standardisation  rule 
for  test  pressures  for  switchgear,  said  one  objection  to  it  was 
that  it  sacrificed  the  factor  of  safety.  In  this  country,  with 
its  comparatively  dense  cable  system,  a  pressure  rise  during 
the  switching  operation  w-as  practically  unknown.  As  to  the 
curve  _  connecting  the  total  length  of  break  and  voltage  in 
oil  switches,  he  thought  the  figures  differed  very  widely.  In 
jegard  to  the  speed  of  operation  of  oil  circuit-breakers,  the 
writer  of  the  paper  only  mentioned  two  point-s,  but  he 
thought  there  was  a  third  one — and  still  more  important — the 
inherent  time  lag  of  the  switch.  This  had  a  considerable 
liearing  on  the  rating  of  the  switch. 

Mr.  Longman  inquired,  in  the  case  of  knife-switches, 
^■^■hether  the  heating  they  sometimes  observed  could  not  be 
obviated  if  the  knife  were  curved,  and  made  slightly  slant- 
ing, thereby  having  the  advantage  of  air  through  the  con- 
tacts. 

Dr.  Thornton  said  he  thought  the  paper  was  an  excellent 
example  of  some  of  the  preliminary  work  that  lay  before  them. 
As  to  the  attitude  of  the  Government  in  regard  to  investiga- 
tion, he  thought  the  Government  would  find  monev  if  the 
manufacturers  would  find  half.  He  was  perfectly"  certain 
that  the  work  could  not  be  done  at  the  Physical  Laboratory, 
but  could  be  done,  say,  in  Newcastle  or"  in  Birmingham. 
As  to  the  amount  of  oil  required  for  an  oil-switch,  and  the 
statement  that  "it  is  to  be  assumed  from  first  principles  that 
the  more  oil  there  is  the  greater  the  breaking  capacity,"  he 
could  not  see  why  that  should  be.  He  thought  it  "was  a 
question  of  heat,  the  quantity  of  oil  did  not  matter  a  bit. 
In  regard  to  the  internal  explosions  referred  to  by  the  author, 
he  thought  that  cases  in  which  explosions  in  oO-switches 
were  due  to  gas  were  rare,  and  his  own  opinion  was  that 
they  were  due  to  some  other  cause. 

Dr.  Beard  was  of  opinion  that  there  should  not  be  too 
much  haste  in  standardisation  of  switchgear.  He  could  not 
say  that  be  agreed  with  the  tests  mentioned,  and  in  regard  to 
switchgear,  he  thought  tests  ought  to  be  on  the  basis  of  at 
least  three  times  the  rated  voltage.  They  might,  too,  with 
advantage  standardise  the   nomenclature. 
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G.  C.  E\ANS.     March   21st.  ||| 

5,059.    "  Fittings  of  gas  and  electric  lamps."    F.  Westwood  &  H.  B.  West- 2 
WOOD.     March  ^nd.  jj 

5,079.    "  Electrical  recording  graph."    T.  H.   Escott,  W.  Leeming  &  R.  GJs 
HORIO.M.     March  22nd.  | 

5,094.    "Control   of    lamp   circuits   used    on   motor-cycles,   motor-cars,    &c.*' * 
A.    H.  Midglev  and  C.  A.   Vandervell  &  Co.     March  22nd.  -I 

5,109/5.110.    "  Electric    motor   controllers."     Igranic    Electric  Co.    (Cutler-,') 
Hammer   Manufacturing    Co.,    U.S.A.)      Slarch   22nd.  ,: 

5,123.     "  Couplings    for    magnetos   of    internai^ombustion   engines,   &c."      A. 
A.  Remington.     March  23rd 

5,131.     ••  Portable  electric  lamp."     G.   E.    MooRE.     March    23rd. 

5,173.     "Commutator    bnishes    of    electric    motors."      W.    R.    SvKES    Inter-    : 
locking  SICN.AL  Co.  &  R.  w.  Tarrant.     March  23rd. 

5,181.    "  Sparking    plugs."      Soc.     Gener.ale    des    liuiLES    et    Fournitures  i 
ISDUSTHIELLES  l'Oleo.     March    23rd.     (France,  October  15th.   1917.) 
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dged  and  all  subsequent  proceedings  will  be  taken.  ? 
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13,304.  High-tensiox  Electric  Current  Collecting  and  TR.AKSUlTnNG  or  , 
Conducting  Devices  of  Ignition  M.^gnetos.  Soc.  Anon,  Elablissements  de,^ 
Dion-Bouton       November   8th,    1915,      (103,140.)  • 

17,161.  Electric  Incandescent  Lami-s.  Hamburger  L.,  D.  Lely  &  Naam-  y 
looze  Vennootschap  Philips'  Gloeilampenfabrieken.  November  29th,  1916.  % 
(113,626.)  * 

17,292.     Electric  .Motors.     T.  L.  R.  Cooper.     December  2nd,  1916.  (113,627.)  ^ 

3.9X7.  -' 

3,551.  App.ar.^tus  for  the  Purpose  of  the  Direct  Conversion  of  the  ^ 
Energy  of  Motion  of  a  Dielectric  into  Electric  Enercv,  and  conversely  J 
for  the  Conversion  of  Electric  Energv  (of  the  right  frequencv)  into  the? 
.Motion   of  Mass.      A.    Young.      March    10th,    1917.     (U3,697.) 

3,768.     Brush  Gear   for   Dvnamo-electric  M.achinerv.     Troup,  Curtis 
and  J.   H.  Wickett.     March   15th,   1917.     (113,686.) 

4,464.    Lanterns  or   Fittings    for   Incandescent   Electric    Lamps. 
Wilkinson  &  VN'ardl'e   Engineering   Co.      March   28th,    1917.     (113,698.)  >i 

5,088.  Electric  Switchboards.  A.  H.  Railing  S;  C.  C.  Garrard.  April  j 
11th,  1917.     (113,705.)  ; 

8,659.    Controlling     or   Regulating  Devices  for   Electric   Motors.     Elec- 
tric   &    Ordnance   .Accessories    Co.     and     N.     G.    Langrish.      June    16th.    1917.  " 
(113,729.) 

9.024.    Lubric.\tion  of  Magneto-electric  M.\chines.     M.  S.  Conn 
Puckette.     June  23rd,  1917.     (113.732.)  '.f 

9.910.  Electric  Di.ifhracm,  Horns,  or  .Alarms.  J.  Boutcille.  July  7th,  * 
1916.     (107.9(7.)  t 

12.074.  Contact  Devices  for  Electrical  Appar-atus.  Igranic  Electric  Co.^i 
(Cutler-Hammer   Manufacturing  Co.,    U.S.A.)     August  22nd.   1917.     (113.744.) 

12,858.  Telephone  Si  stems.  Western  Electric  Co.  S:  L.  Polinkowsky  (partly' 
Western   Electric  Co.,   U.S.A.).     September  7th,    1917.     (113.753.)  ^ 

13.311.  Arm.-vtures  for  Dvnamo-electric  Machines.  British  Westinghousev 
Electric  &  Manufacturing  Co.  (Westinghouse  Electric  &  Manufacturing  Co.,j 
U  S.A.)      September  17th.  1917.     (113.756.)  j 

13,331.    Holders   for   Electric   Incandescent  Lamps.     C.    Wirt.     Septemberf 

17th.  1917.     (113.757.)  j 

15.777.     EiECTRic  Switches.    J.  C.  Willcocks.    October  30th.  1917.    (113.76S.)| 
16.465.     Sparking  Plug.     J.J.  Baron  S:  E.  A.  Baron.     November  9th.  1917.  •* 

(113.770.)  ' 

17.218.     Electric    Motor-control    Svstems.      British    Westinghouse   Electric? 

and    Manufacturing    Co.      November    32nd.    1916.      (111.849.)  ^ 

18.542.    Spark   Plugs.     H.  J.  Berry.     December  13th.  1917.     (113.774.) 
3.555.    Systems  of  Ship  Propulsion.    British  Thomson-Houston  Co.  (General^ 

Electric    Co..    U.S.A.)      March    10th.    1917.      (113.680.)  j 

17.312.  Driving  Arrangements  of  Electric  Motors.  G.  Jones.  November^ 
23rd,  1917.     (113.772.\  -s 
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There  are  so  many  committees  engaged  in  consider- 
ing some  aspect  or  other  of  the  operations  of  the 
industries  in  which  readers  of  this  journal  are  in- 
terested, that  it  is  not  unhkely  that  only  a  very  few- 
people  in  the  electrical  and  engineering  industries 
are  able  to  keep  themselves  intelligently  informed 
concerning  even  their  existence  and  objects,  much 
less  their  activities.  We  have  no  desire  to  institute 
a  comparison  respecting  the.  importance  and  merits 
of  our  manifold  committees;;  we  can  see  good  in 
them  ail,  and  recognise  that,  considered  from  some 
special  standpoint,  they  are  all  important  and  have 
their  place  to  fill  in  the  great  plans  that  the'nation 
must  be  prepared  to  adopt  in  preparing  for' days  to 
come.  But  while  we  may  sympathise  with  all — 
though  that  need  not  be  taken  as  saying  that  we 
express  approval  of  the  personnel  of  all — we  recog- 
nise naturally  enough  that  some  of  them  are 
likefy  to  be  of  direct  and  immediate  benefit  to  the 
engineering  and  electrical  industries  if  their  work 
be  well  done.  Now,  we  hold  that  no  detached  com- 
mittee of  individuals,  even  though  they  may  each 
represent  very  large  engineering  companies  or 
firms,  can  be  (Qualified  to  advise  with  authority,  un- 
less they  act  in  co-operation  with  the  major  part  of 
the  industries  in  whose  interests  they  make  their 
deliberations.  Therefore,  when  we  find  one  com- 
mittee which  has  a  vei-y  definite  and  practical  duty 
laid  upon  it  by  the  Ministry  of  Reconstruction,  and 
that  duty  is  on©  which  may  have  great  consequences 
for  the  engineering  industries  of  the  United  King- 
dom if  the  subject  is  wisely  handled,  we  desire  to 
urge  the  whole  industry  to  regard  this  particular 
committee  as  one  that  stands  apart  from  the  general 
army  of  committees  as  being  worthy  of  more  than 
ordinary  attention.  We  are  referring  to  the  Engi- 
neering Trades  (New  Industries)  Committee,,  con- 
cerning which  we  g-ave  some  particiilars  in  our  issue 
of  Februai-y  ist.  We  return  to  the  matter  now  in  case 
that  mention  of  it  may  have  been  overlooked,  and 
also  because  publicity  among  the  industiy  itself  is 
essential  if  the  best  results  .are  to  follow  the  Com- 
mittee's endeavours.  » 

The  engineering  operations  in  connection  with  the 
war  haveled  to  vast  additions  being  made  to  works 
and  to  general  manufacturing  capacity,  with  the 
accompanying  great  increase  in  labour  of  all  classes 
employed  therein.  When  the  war  is  finished  and  the 
Forces  return  to  resume  their  former  occupations, 
the  new  works  will  afford  part  of  the  accommoda- 
tion required  for  employing  the  substitutional  or 
additional  labour  which  is  now  in  possession.  It  is 
tlie  principal  function  of  this  New  Industries  Com- 
mittee to  assist  the  engineering  trade  in  dealing 
with  this  large  problem  of  facilitating  the  establish- 
ment of  new  industries  to  occupy  these  works  and 
this  big  volume  of  labour.  The  Committee  desires 
to  be  informed  by  the  trades  generally,  as  well  as 
by  individual  manufacturers,  of  all  new  projects  for 
expansion  of  businesses  after  the  war.  This  will 
serve  two  ends  at  least :  it  will  make  help  as  far  as 
possible  in  securing  supplies  of  materials;  it  may 
also  be  of  use  in  securing  that  a  number  of  con- 
cenis  shall  not  separately  concentrate  their  energies 
upon  similar  developments,  so  that  after  the  war 
there  is  an  unnecessarily  large  production  of  a  parti- 
cular class  of  article— possibly  greatly  in  excess  of 
actual  or  reasonably  prospective  requirements. 

The  members  of  the  Committee  are  all  connected 
with   well-known   engineering  companies,  and  they 
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bring  to  their  work  considerable  practical  experi- 
ence of  the  industries.  They  invite  their  fellow 
manufacturers  to  communicate  with  them,  stating 
what  are  the  difficulties  that  they  anticipate  meeting 
in  their  efforts  to  extend  their  industries  after  the 
war.  It  is  conceivable  that  the  collection  of  their 
views  might  be  of  considerable  help  to  the  Govern- 
ment in  its  efforts  for  enabling-  industry  to  overcome 
such  difficulties.  \Mth  political  issues,  such  as  pro- 
tective tariff's,  the  Committee  has  nothing  to  do,  but 
it  is  obvious  that,  whatever  else  happens,  manufac- 
turers will  be  encouraged  to  rely  upon  their  o\\-j\ 
efforts  and  upon  good  organisation  and  efficient 
management.  In  this  connection,  specialisation  in 
manufacture  will  almost  certainly  be  encouraged, 
and  it  may  also  be  accepted  that  manufactures  which 
involve  the  employment  of  a  relatively  large  amount 
of  labour  to  the  cost  of  production  will  be  regarded 
both  by  the  Committee  and  by  the  Government  with 
special  favour. 

It  has  been  frequently  pointed  out  that  the  inevit- 
able shortage  of  materials  for  engineering  work  in 
the  period  immediately  following  the  war  will  re- 
quire that  such  materials  as  are  available  shall  be 
for  a  time  under  Government  control.  It  is  quite 
within  reason  to  suppose  that  a  prioritv  for  mate- 
rials for  new  or  extended  industries  of  a  character 
approved  by  the  New  Engineering  Industries  Com- 
mittee may  be  granted  to  some  extent  on  that  Com- 
mittee's recommendations.  We  would  reconnnend 
those  who  desire  to  place  their  views  before  the 
Committee,  or  wish  to  make  inquiries  on  any  points 
that  we  have  not  covered,  to  communicate  with  the 
Secretan,-  of  the  Engineering  Trades  (Xew  Indus- 
tries) Committee,  at  Annament  Buildings.  White- 
ha-ll  Place,   S.W.  i. 


M.i^xY  things  have  happened  since 
Railway  the  war  began,  to  emphasise  the  im- 

Electriflcation.  portance  of  the  question  of  convert- 
ing our  steam  railways  to  electric 
traction — things  of  the  most  diverse  character,  but 
all,  without  exception,  tending  to  the  same  conclu- 
sion. The  limitations  of  our  space  forbid  us  to 
elaborate  the  subject,  but  we  may  profitably  draw- 
attention  to  a  few  of  these  concurrent  factors,  the 
pressure  of  which  is  constantly  increasing-  in  the 
aggregate. 

First,  of  course,  we  may  place  the  success  which 
has  invariably  attended  the  adoption  of  electric  trac- 
tion on  any  important  stretch  of  railway  in  this 
countrv',  both  before  and  during  the  war;  secondly, 
but  second  only  on  account  of  distance,  the  corres- 
ponding successes  which  have  been  achieved  abroad, 
especially  by  the  great  main-line  midertakings  in 
the  United  States,  which  have  riveted  the  attention 
of  the  world's  railway  engineers  upon  this  ques- 
tion; thirdly,  the  difficulty  of  handling  suburban 
traffic  at  city  termini,  which  has  compelled  the  Great 
Eastern  Railway,  for  example,  by  the  mouth  of 
Colonel  Thornton,  to  admit  the  absolute  necessity 
of  electrification,  even  at  the  cost  of  excavating  a 
huge  underground  station ;  fourthly,  the  shortage 
of  coal,  to  which  we  refer  later;  and  lastly,  the 
coming  reorganisation  of  electricity'  supply  on  the 
grand  scale  in  this  countrv. 

Almost  all  of  these  points  have  cropped  up  sepa- 
rately at  different  times:  on  this  occasion  we  wish 
particularly  to  direct  attention  to  the  last  two  items, 
which  are.  in  fact,  inseparable.  According  to  Mr. 
E.  W.  Rice,  President  of  the  American  I.E.E.. 
whose  address  we  quote  elsew-here  in  this  issue,  if 
the  American  railways  had  been  generally  electri- 
fied, the  coal  famine  from  which  the  United  States 
has  lately  suffered  would  have  been  largely,  if  not 
wholly,  prevented,  for  the  railways  could  have 
handled  50  per  cent,  more  traffic,  two-thirds  of  the 
coal    consumed   bv  the  railways   would   have  been 


saved,   the  decreased  haulage  of  coal   for  this  pur- 
pose would   have   set  free  another   10  per  cent,  of 
traffic   capacity,    and   water-powex  could   have  been 
utilised.     Every  one    of    these   arguments  but    the 
\ery  last  applies  equally  to  this  countrv-.     Further, 
when  the  railways  are   electrified,  they  will  consti- 
tute  one  of  the  most   important   loads   on  the   big 
power  stations:  this  point  must   be  borne  in  mind 
in  locating  the  latter — and,  still  more  important,  the 
railways  must   be   discouraged  from   putting   down 
power  stations  of  their  own.  on  that  individualistic 
plan     which    has     so    absurdly    and    unfortunately  ■■ 
characterised  not  only   some  of   our   raihvays,    but  ' 
also,   by   a    singular  confusion  of  ideas,  our  muni- 
cipal  supply  undertakings.     Is  it  not  extraordinarj- 
that  the  growth  of  socialistic,  or.  at  least,  commu- 
nistic,  ideas  in  the  past  century,  which  led  to   the 
municipalisation  of  electricity  supply,  also  brought 
about  the  jealous  isolation  of  each  nnmicipal  under- 
taking from  its   neighbours?     The  parochial   ideas    i 
from  which  we  have  suffered  in  the  past  must  not   | 
be  allowed  to   prevail    in   the  future :   we   must  all    * 
think  co-operatively,   and    seek  the  welfare    of   the    5 
whole  community   rather   than  our    own  restricted    '^ 
ends,   in   the   electrification   of  our  railways   as    in    ^ 
other  national  aft'airs.  /f 


We  have  so  often  and  so  urgently 
The  I.E.E.  and  pressed  upon  our  readers  the  im- 
Foreign  Trade,  perative  necessity  of  organising  our- 
selves, in  order  to  develop  our 
foreign  trade  directly  our  hands  are  freed  by  the 
cessation  of  hostilities,  that  we  feel  somewhat  diffi- 
dent in  returning  to  the  subject  yet  again.  We 
have,  however,  at  least  two  excellent  reasons  for 
doing  so  to-day,  as  we  shall  show.  The  occasion 
is  the  fact  that  an  extra  meeting  of  the  Institution 
of  Electrical  Engineers  is  to  be  held  next  week 
(Thursday,  April  i8th)  to  hear  and  discuss  a  paper 
by  Mr.  Leonard  Andrews,  entitled  '"  The  Overseas 
Distribution  of  Engineering  Appliances." 

In  the  first  place,  the  acceptance  of  a  paper  which 
deals  w-holly  and  solely  w-ith  a  subject  which  is  essen- 
tially commercial,  and  the  calling  of  a  special  meet- 
ing to  discuss  it,  is  an  event  which  almost  marks  an 
epoch  in  the  historv'  of  the  Institution.  We  need 
not  labour  the  point ;  during  the  war  the  Council 
has  given  many  indications  of  broadening  "views, 
and  we  welcome  its  recognition,  belated  though  it 
be.  of  the  fact  that  its  responsibilities  relate  not 
only  to  the'  technical  affairs  of  the  electrical  indus- 
tn,%  but  also  to  the  trade  upon  which  that  industry 
depends  for  its  existence.  The  Institution  of  Civil 
Engineers  led  the  way  last  year  when  it  invited  Mr. 
Edgar  Crammond  to  address  it  on  the  subject  of 
foreign  trade,  and  we  congratulate  the  I.E.E.  on 
its  coming  into  line  with  the   senior  Institution. 

In  the  second  place,  while  we  must  not  infringe 
the  ancient  tradition,  long  ago  swept  away  with 
other  dusty  relics  of  the  past  by  our  American  com- 
rades, that  the  contents  of  a  forthcoming  paper  are 
strictly  secret  (except,  of  course,  to  those  who  apply 
for  copies  in  advance! — where  is  our  consistency?), 
we  need  not  conceal  the  fact  that  we  are  aware  of 
its  contents,  and,  while  w-e  must  defer  comment  and 
criticism  for  the  moment,  we  may  say  that  it  is  a 
remarkably  bold  conception,  a  gigantic  scheme, 
which  will  afford  abundance  of  material  for  a  lively 
and  entertaining  discussion  that  will  not  be  confined 
to  the  four  walls  of  the  theatre  in  Gt.  George 
Street.  Mr.  Andrews  is  no  mere  theorist  in  this 
connection:  he  has  gained  experience  of  priceless 
value,  and  extending  over  many  years,  in  the 
verv  field  with  which  his  paper  deals,  and  we  hardly 
need  say  that  an  enthusiast  with  expert  knowledge 
of  his  subject  is  always  interesting  and  instructive, - 
whether  we  agree  with  him  or  not.  We  suggest, 
therefore,  that  next  Thursday's  meeting  will  be 
well  worth  attending,  from  every  point  of  vie\%'. 
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NATIONAL     ELECTRICITY     SUPPLY. 


By  a  power  station  ENGINEER. 


{Ootidwled  from  page  319.) 
A  difference  in  views  exists  in  regard  to  tiie  e.Kercise 
of  powei-s  by  a  District  Board  in  connection  with  (1)  the 
construction  of  new  power  stations,  (2)  the  responsibility 
for  extending  existinir  plants,  and  (3)  the  right  to  shut 
down  an  existing  plant.  The  balance  of  opinion  would,  I 
think,  favour  the  Board  being  entrusted  with  (1),  although 
an  alternative  suggestion  has  been  made  that  this  work 
should  not  be  carried  out  by  a  District  Board,  but  by  a 
small  Joint  Board  consisting  of  two  or  more  neighbouring 
authorities.  Many  undertakings  look  with  alarm  upon  the 
proposals  contained  under  (2)  and  (3),  as  these  would  seriously 
encroach  upon  existing  rights.  In  effect,  they  say  that  if 
the  National  Scheme,  with  its  large  power  stations,  is 
justified,  then  the  authority  resix)nsible  for  such  a  scheme 
must  demonstrate  by  the  low  prices  charged  for  bulk 
supplies  that  it  will  not  pay  either  to  extend  or  to  run 
existing  local  plants.  They  are  prepared  to  take  part  in 
any  local  intercomiecting  scheme  so  as  to  make  better  use 
of  existing  stand-by  plants  and  to  reduce  the  wastage  of 
fuel  due  to  light-load  running;  but  will  not  agree  to 
place  in  other  hands  the  .light  to  interfere  with  the  internal 
management  of  the  local  power  station.  They  further 
point  out  that  some  of  the  existing  stations  either  contain 
economical  modern  plant  or  are  capable  of  being  remodelled 
at  a  comparatively  low  cost  so  as  to  produce  much  better 
results.  It  will,  therefore,  be  possible,  even  under  the 
existing  conditions,  to  reduce  the  costs  to  a  lower  figure 
than  can  be  obtained  if  a  large  portion  of  the  existing 
capital  is  rendered  unremunerati\e  through  the  shutting- 
down  of  power  stations,  and  additional  capital  charges 
•.  brought  into  the  cost  sheet  by  purchasing  from  an  outside 
;  soui'ce.  In  other  y.ords,  the  costs  due  to  excessive  capital 
•expenditure  on  whoily  or  partially  duplicated  plant  and  trans- 
mission lines  will  be  appreciably  higher  than  any  possible 
saving  due  to  more  economical  generation  on  a  larger  scale. 
There  are,  I  think,  two  main  points  to  bear  in  mind 
when  considering  the  matter.  The  first  is  that  efficiency 
cannot  be  obtained  from  a  new  station  containing  large 
units  of  plant  unless  an  assured  load  is  secured  when  the 
plant  is  ready  for  use.  The  second  is  that  the  maximum 
benefits  cannot  result  from  any  scheme  of  co-operation 
amongst  a  number  of  undertakings  if  they  retain  the  inde- 
pendent management  of  their  local  power  stations,  as  each 
undertaking  naturally  considers  its  own  interests  first,  irre- 
spective of  the  effect  on  neighbouring  authorities.  A  Dis- 
trict Board  owning  and  operating  all  the  power  stations 
will  be  better  able  to  judge  how  any  given  area  can  be 
supplied  under  the  most  economical  conditions  than  would 
those  responsible  for  a  single  undertaking,  as  the  spirit  of 
rivalry  or  jealousy  between  one  and  another  adjacent  autho- 
rities, which  is  so  often  liable  to  influence  decisions,  will 
be  entirely  eliminated. 

When  an  existing  power  station  possessing  economical 
modern  plant  is  acquired  by  the  District  Board,  it  may  be 
necessary  to  provide  safeguards  to  ensure  that  the  cost  of 
the  supply  given  subsequently  by  the  Board  shall  not  exceed 
the  cost  previously  incurred.  There  are  not,  however,  likely 
to  be  many  cases  of  this  kind,  as  all  efficient  plant  will  be 
utilised,  and  in  certain  instances  extended,  by  the  Board. 
It  is  the  small  and  inefficient  plant  that  must  be  shut  down 
in  the  first  place  to  provide  the  load  for  the  new  power 
stations.  A  considerable  reduction  in  costs  must  result  not 
only  in  capital  expenditure,  but  in  operating  expenses,  if 
extensions,  which  under  present  conditions  are  carried  out 
by  a  number  of  undertakings,  are  pooled  and  provided  on 
■one  site  only.  The  new  stations  will  be  used  in  conjunction 
with  existing  efficient  plants,  the  latter  being  run  at  or 
about  full  load  during  factory  hours,  say,  between  0  a.m. 
and  .'>.30  p.m.,  Monday  to  Friday  inclusive,  and  G  a.m.  and 
12  noon  on  Saturday,  leaving  the  new  stations  to  deal  with 
the  combined  light  loads  of-  a  nmnber  of  undertakings 
during  the  remaining  hours  of  the  week.  Under  these 
circumstances,  the  best  possible  use  will  be  made  of  the 
existing  capital  expenditure  on  the  plant,  and,  consequently. 


the  savings  effected,  after  allowing  for  transmission  losses, 
will  be  more  than  sufficient  to  ensure  that  the  prices  paid 
by  existing  consumers  will  not  be  increased,  but  apprecialjly 
reduced. 

Regarding  the  proposal  put  forward  by  certain  parties 
that  all  the  advantages  claimed  for  ownership  and  operation 
by  a  District  Board  can  be  obtained  by  co-operation  on  an 
interconnected  system,  I  am  absolutely  in  agreement  with 
the  finding  of  the  Coal  Conservation  Sub-Committee  that 
interconnecting  is  only  one  small  step  in  the  direction  of 
securing  a  cheap  and  adequate  supply.  Apart  from  its 
inadequacy,  I  consider  that  such  a  scheme,  under  separate 
ownership,  is  altogether  unworkable  in  practice.  To  take 
an  analogous  case,  imagine  two  separate  manufacturing 
concerns,  A  and  B,  established  adjacent  to  one  another,  both 
producing  the  same  type  of  article.  During  one  day,  or 
week,  or  month  A's  output  is  seriously  reduced  owing  to  a 
breakdown,  and  B  makes  up  the  deficiency  by  using  his 
equipment.  A  short  time  later  the  position  is  reversed,  and 
A  has  to  turn  out  the  goods  which  B  cannot  produce.  A 
little  later  still  A  has  to  execute  more  orders  than  he  can 
deal  with,  and  is  not  able  at  the  time  to  extend  his  premises, 
but  B  is  able  to  do  so,  and  the  goods  are  deli\ered.  At  a 
still  later  date  there  is  a  general  shortage  of  orders  both  for 
A  and  B,  and  they  decide  that,  instead  of  them  both 
working  half-time,  A  shall  entirely  shut  down,  and  B  shall 
work  full  time.  Does  any  plain  business  man  seriously 
think  that,  under  such  conditions,  A  and  B  are  perpetually 
going  to  adjust  the  charges  for  services  which  one  renders 
to  the  other,  and  continue  to  carry  on  under  independent 
ownership  and  separate  management?  The  one  and  only 
course  for  them  to  adopt  is  to  amalgamate  their  interests, 
and  continue  as  one  undertaking.  An  exactly  similar 
course  will  have  to  be  adopted  by  authorities  at  present 
operating  power  stations  if  interconnecting  is  to  be  really 
effective. 

Having  outlined  the  different  types  of  District  Boards 
to  whom  the  State  might  delegate  the  control  of  all  exist- 
ing power  stations  and  main  transmission  lines,  it  will  be 
useful  to  ascertain  what  interests  are  principally  concerned 
in  the  efficient  exercise  of  such  powers.  These  will  be  : — 
(1)  The  State  taking  the  part  of  the  capitalist;  (2)  the 
authorised  distributors  as  purchasers  of  the  supply  on  the 
lowest  possible  terms  ;  and  (3)  the  large  industrial  con- 
sumers who  depend  on  a  cheap  and  adequate  supply  to 
maintain  their  commercial  supremacy. 

A  District  Board  on  which  these  three  important  interests 
are  represented  by  men  of  ability  may  fairly  be  considered  to 
possess  those  qualifications  which  will  make  it  thoroughly 
efficient  and  reliable.  In  regard  to  numbers,  a  fair  division 
would  be  one-third  nominated  or  elected  by  each  of  the 
interests  mentioned.  The  members  nominated  under  (1) 
would  be  selected  by  the  head  of  the  Government 
Department  concerned  in  electrical  matters.  Under  (2)  the 
representatives  w'ould  be  elected  by  each  of  the  undertakings 
exercising  distributing  powers  in  the  district,  or,  in  the 
event  of  the  number  being  inconveniently  large,  the  under- 
takings would  combine  in  groups  for  the  purpose.  The 
nomination  under  (3)  would  be  made  by  Chambers  of  Com- 
merce, manufacturing  combines,  employers'  federations,  and, 
in  view  of  the  Whitley  Report,  possibly  also  by  engineering 
and  allied  Trade  Unions.  An  alternative  to  the  method 
suggested  would  be  for  all  those  representing  particular 
interests  to  be  specially  selected  and  nominated  by  the 
Clovernment  Department. 

In  the  event  of  all  the  power  stations  and  main  trans- 
mission lines  in  the  country  being  acquired  by  the  State, 
the  sale  of  the  undertakings  belonging  to  local  authorities 
will.be  facilitated  by  reason  of  the  fact  that  the  transfer 
will  only  be  from  a  body  of  local  rate]niyers  to  a  larger 
body  of  Imperial  taxpayers.  The  responsibility  for  the 
capital  expenditure  will  still  rest  upon  the  shoulders  of  the 
general  public.  The  acquisition  of  the  company  under- 
takings may  be  more  difficult,  as  the  value  of  goodwill  and 
future  profits  w'ill  influence  the  terms,  partiiularly  in  those 
cases  where  the  powers  to  operate  have  been  granted  in 
perpetuity  and  considcraljle  sums  have  been  spent  in  anti- 
cipation of  future  demands. 

Assuming  that  the  purchase  is  comi>leted  at  or  abouf  a 
figure  represented  by  the  present  capitiil  commitments,  it 
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will  only  be  a  transfer  of  capital  and  oblij^mtions  incidental 
thereto  from  one  set  of  ju-oprietors  to  another.  It  does  not 
involve  the  creation  of  fresh  capital  for  tlie  purpose. 


THE      PROMULGATION     OF     IMPROVEMENTS 
IN     DESIGN     AND     MANUFACTURE. 


By  "IMPRIMATUR. 


Prior  to  the  formation  of  trade  associations,  one  of  the 
chief  features  of  competition  between  the  individual  firms 
engaged  in  an  industry  was  the  selling  price.  Comjjetitors 
endeavoured  to  obtain  orders  on  the  basis  of  giving  more 
for  less  money,  an  invidious  ri\alry  which  often  led  to  the 
deterioration  of  the  industry's  productions — to  the  cheap 
and  nasty  form.  In  many  cases,  since  improvements  could 
only  be  adopted  with  an  accompanying  increase  in  selling 
price,  mainifacturers  were  restrained  from  improving  a 
production  beyond  its  accepted  minimum  marketable 
condition. 

If  an  impro\eraent  was  ever  adopted,  the  maximum 
recompense  was  lost  to  the  pioneer  because  of  the  accepted 
principle  that  it  was  necessary  to  conceal  the  improvement 
as  much  as  possible  from  rivals,  with  the  outcome  that  a 
considerable  time  elapsed  before  the  improvement  percolated 
to  likely  customers.  Meanwhile,  if  a  competitor  was 
determined  to  produce  an  imitation,  there  was  plenty  of 
time  for  that  object  to  be  accomplished,  and  then  it  was 
difficult  to  decide  to  whom  the  credit  for  the  original  idea 
was  due  ;  the  imitator  could  indignantly  dispute  priority, 
and  secure  orders  to  the  detriment  of  the  originator.  So 
long  as  this  illogical  policy  of  secrecy  was  upheld,  there 
was  not  much  incentive  to  progress  in  design,  even  when  it 
did  not  signify  an  increase  in  selling  price. 

The  establishment  of  "^industrial  or  trade  associations 
pledged  to  adopt  a  common  policy  has  practically  abolished 
price  rivalry,  with  resultant  benefit  to  both  buyer  and 
manufacturer.  The  tendency  is  to  raise  the  quality  of  the 
industry's  products,  and  although  the  selling  price  may  be 
increased,  the  quality  is  increased  to  a  greater  degree. 

But  having  subdued  an  unwholesome  form  of  competi- 
tion by  means  of  co-operation  through  industrial  associa- 
tions, it  would  be  unfortunate  if  co-operation  in  industries 
should  be  the  cause  of  the  cessation  of  competition  in  other 
directions.  The  natural  corollary  would  be  a  combine, 
with  the  consequent  deterioration  of  the  industry's  products 
from  that  high  standard  which  healthy  and  legitimate 
competition  produces. 

Individualistic  competition  must  be  continued  if  the 
productions  of  an  industry  are  to  be  kept  continually  on  the 
up-grade  in  efficiency  of  design  and  manufacture. 

With  the  introduction  of  trade  associations,  the  buyer  has 
the  choice  from  half  a  dozen  productions,  each  guaranteed 
under  the  same  conditions  and  sold  at  very  much  the  same 
price.  How,  then,  is  a  preferential  purchase  to  be  made  ? 
If  the  articles  are  produced  to  operate  under  standard  con- 
ditions, the  materials  used  in  their  manufacture  will  be 
more  or  less  of  the  same  quality,  so  that  the  chief  con- 
siderations will  resolve  into  the  particular  manner  in  which 
the  materials  are  adapted  to  form  the  product  and  the 
processes  the  materials  go  through  in  the  factory — in  other 
words,  development  of  design  and  methods  of  manufacture. 
The  publicity  policy  of  individual  manufiicturing  organisa- 
tions'must,  therefore,  be  based  principally  on  these  features, 
80  that  probable  buyers  will  be  informed  of  the  superior 
details  of  design,  and  of  the  modern  and  efficient  methods 
by  which  the  design  is  manufactured. 

This  policy  necessarily  includes  the  immediate  announce- 
ment and  utmost  publicity  of  improvements  if  the  maximum 
rejvard  is  to  be  obtained  for  their  introduction.  Trade 
associations  have  removed  the  cause,  if  any  existed,  for  the 
{X)licy  of  secrecy,  and  if  doubt  still  remains  it  is  based  on  a 
fallacy.  Before  competitors  can  incorporate  the  improve- 
ment in  some  other  guise  into  their  productions,  the  original 
producer  will  have  reaped  the  benefit  by  the  promulgation 
f)f  the  improvement  immediately  it  is  ready  for  the  market. 
Organised  publicity    methods   will    inform   the   buying 


pulilic  of  the  original  development,  and  to  whom  it  is  due, 
and  palpable  imitations  which  follow  will  be  recognised. 
The  disciples  of  imitation  will  be  discredited  by  never 
lieing  up-to-date,  whilst  the  manufacturer,  who  creates  im- 
provements and  immediately  publishes  them,  will  build  up 
a  valuable  commercial  asset  in  the  reputation  for  jjroducing 
articles  of  improved  design  in  advance  of  competitors.  It 
follows,  then,  that  the  special  features  which  distinguish 
the  designs  of  similar  productions  of  the  se\eral  firms  in  an 
industry  enter  largely  into  the  selling  element. 

New  methods  of  manufacture  must  also  be  given  greater 
puljlicity  to  inform  the  buying  public  of  the  characteristic- 
methods  of  manufacturing  a  particular  product,  and  thus 
provide  evidence  of   its  reliability  and  proof  that  it  is  thr 
result  of  the  best  practice  of  that  particular  indjistry.     If 
competitors  adopt  a  similar  practice,  it   will  only  be  after  a 
l^ipse  of  time  necessary  to  adapt  the  factory  to  the  change, 
and,  meanwhile,  the  originator  has  had  ample  time  to  obtain  .^ 
a  return  for  his  ingenuity  if  the  information  has  been  dis- 
tributed by  suitable  publicity.     By  adopting  a  policy  of, 
publicity  relating  to  design  and  manufacture,  the  buying' 
public    will    identify   a   production    l)y   the   characteristic 
features  of  the  design,  and  by  the  methods  of  manufacture- 
peculiar  to  that  design. 

The  market  for  an  industry's  productions  is  divided  intO; 
sections :  to  one  section  one  particular  production  will  J 
appeal,  to  some  other  section  another.  These  sections  owe  . 
their  origin,  not  to  the  manufacturer,  but  to  the  buyer.  A  ;■; 
manufacturer  creates  a  market  when  he  offers  to  the  public-  t 
a  production  which  hitherto  has  not  been  used,  and  induces-  j 
the  public  to  buy  it ;  but  when  competitors  appear  pro-  '.i 
ducing  similar  articles,  it  is  the  buyers,  now  with  a  variety  -) 
of  designs  from  which  to  choose,  who  form  the  sectional  ,j 
markets  for  each  similar  pioduction.  According  to  .John  ■ 
Stuart  Mill,  the  reasons  which  should  govern  the  making  of  ' 
a  choice  depend  upon  the  exercise  of  '•  the  human  faculties  - 
of  perception,  judgment,  discriminative  feeling,  mental  ', 
activity, and  even  moral  preference."  Under  the  co-operative-  -i 
conditions  fostered  by  trade  associations,  an  industry's  j 
productions  do  not  demand  the  exercise  of  all  these  faculties, 
so  that  moral  or  instinctive  preference  will  probably  be  a"; 
chief  faculty  exercised  in  making  a  selection.  J 

It  is  the  object  of  a  manufacturer's  publicity  organ- a 
isation  to  attract  buyers  from  one  section  of  a  market  into^ 
that  section  which  favours  his  productions.  This  competi-  1 
tion  tends  to  perfection  of  design,  as  it  gives  a  stimulus  to  \ 
each  manufacturer  in  an  industry  to  employ  the  best  skill  / 
both  for  designing  the  production  and  for  devising  methods.^ 
of  manufacture,  and  the  improvements  provide  the  subject.  J 
matter  for  original  pfiblicity  methods  to  make  them  niani-  ■ 
fest.  For  general  engineering  purposes  that  publicity  should;! 
be  cultivated  which  will  incite  the  mental  activity  of  buyers,* 
influence  their  discriminative  feeling,  and  persuade  them  to.;; 
doubt  the  moral  preference  they  may  have  for  some  other  1 
production  ;  and  it  must  be  persistent.  Kindle  the  firej 
of  doubt  and  persistent  publicity  will  fan  the  flame  !  i 

Collective  publicity  is  another  form  of  co-operation  which-' 
industries  are  being  urged  to  adopt.  There  is  undoubtedly  - 
a  field  for  co-operative  publicity,  but  it  is  limited  to  the- 
circumstances  where  an  industrial  association,  acting  as  aa- 
individual,  adopts  a  general  form  of  publicity  to  be  absorbedl; 
by  the  public,  eii  masfte,  as  an  individual.  Under  these ^ 
conditions,  a  trade  association  is  in  the  same  circumstances^ 
as  an  individual  manufacturer,  and  has  as  competitors  other- 
similar  associatioiLs.  If  the  association  includes  the  whole. 
industry  of  a  country,  then  it  is  the  like  industries  of  others 
countries  which  are  the  competitors,  and  the  nations  are  the! 
individual  buyers.  Price  will  then  be  the  chief  feature  oft 
competition,  and  the  inference  is  that  international  federa-- 
tions  of  industrial  associations  will  eventually  develop,  and^ 
international  industrial  associations  offer  a  firm  foundation  onf 
which  a  practical  "  League  of  Nations  "  could  be  built  up.  \ 
Under  the  accepted  competitive  conditions,  however,  th^ 
adoption  of  collective  publicity  would  be  advisable  as  an 
introductory  measure  to  create  foreign  markets  for  the 
purpwse  of  increasing  the  export  trade  of  an  industry.  But 
to  secure  and  hold  a  section  of  buyers  for  individual  pro- 
ductions, each  manufacturer  must  organise  appropriate 
publicity.applicable  to  his  distinctive  productions. 

Collective  publicity  of  a  trade  association  in  the  country 
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in  which  the  industry  is  situated  is  of  doubtful  utility 
considering  the  cost,  other  than  when  it  is  oi-ganised  to 
counterblast  the  efforts  of  a  foreign  invader,  and  even  then 
it  is  an  open  question  if  suitably-organised  individual 
publicity  would  not  be  more  effective.  Collective  publicity 
is  only  efficient  when  the  productions  which  form  the 
subject  of  the  campaign  have  no  distinguishing  features  one 
from  the  other. 

Individual  publicity  is  an  absolute  necessity  wherewith 
to  induce  buyers  into  the  sectional  markets  favourable  to 
individual  designs,  and  this  publicity  will  ob\iously  have 
more  effect  when  issued  "  straight  from  the  stable  "  than 
when  it  forms  but  an  item  of  the  co-operative  publicity- 
punter's  "  selections." 

The  proposed  scheme  for  the  reorganisation  of  electriiuty 
supply  undertakings  into  a  small  number  of  large  central 
stations,  if  carried  out, ,  will  not  lessen  the  need  for 
organised  publicity  in  this  direction.  In  fact,  to  obtain 
satisfactory  results  from  such  a  scheme,  effective  concen- 
trated publicity  will  be  necessary ;  but  a  co-operative 
publicity  campaign  does  not  present  convincing  indications 
of  success.  Such  a  campaign  would  suffer  from  the 
inherent  restrictions  indicated  above,  although  there  can 
hardly  be  any  claim  to  characteristic  designs  in  electricity. 
But  there  are  characteristics  peculiar  to  districts  which 
would  have  the  same  effect.  As  an  example,  the  publicity 
propaganda  suitable  for  Birmingham  could  not  be  effectively 
applied  to  Glasgow.  The  housing  conditions  differ  ma- 
terially, to  say  nothing  of  the  difference  in  temperament  of 
those  who  live  in  the  houses.  The  organisation  of  an 
"  electricity  supply  "  publicity  campaign  would  require  to 
adapt  the  methods  of  publicity  to  the  peculiarities  of  the 
district  and  its  inhabitants,  consequently  the  publicity 
matter  could  be  arranged  more  effectively  on  the  spot  where 
facilities  are  at  hand  for  acquiring  data  on  local  conditions, 
so  that  each  electricity  supply  centre  would  obtain  much 
more  substantial  and  competent  service  from  its  own 
publicity  organisation  than  from  any  collective  publicity 
campaign. 

The  organisation  of  simuUaneous  publicity  campaigns 
offers  many  advantages,  with  much  greater  prospects  of 
success  than  collective  publicity.  A  Copimittee  of  the 
industrial  association  or  supply  centres  could  prepare  a  pro- 
gramme of  subjects  to  which  it  was  desirable  to  give  wide- 
spread publicity,  with  dates  arranged  and  agi'eed  upon  to  be 
devoted  exclusively  to  each  item.  With  the  jirogramme  as 
a  {guide,  each  individual  publicity  department  would 
arrange  matter  and  advertisements,  which  would  be  identical 
in  topic,  although  distinctive  in  treatment,  and  by  adhering 
to  the  precepts  of  the  programme,  advertisements  and  am- 
plifying publicity  matter  would  appear  simultaneously,  each 
successive  issue  being  devoted  to  a  particular  item  of  in- 
terest. If  overlapping  should  occur,  it  would  be  more  of  » 
desideratum  than  a  drawback  :  the  display  of  individual 
methods  employed  in  approaching  similar  subjects  would 
divert  the  reader  and  arouse  greater  interest.  Let  publicity 
work  1  e  overlapped  if  it  may  not  be  overlooked. 

With  collective  publicity  the  tendency  is  to  adopt  large 
intermittent  advertisements,  whereas  with  simultaneous 
publicity  there  would  be  a  variety  of  medium-sized 
advertisements.  Research  into  the  psychology  of  advertise- 
ments has  proved  that  the  persistent  repetition  of  a  portion- 
of-a-page  advertisement  is  much  more  effective  than  an 
intermittent  full-page  advertisement. 

Again,  as  previously  explained,  the  lucubrations  of 
collective  publicity  would  not  provide  the  necessary  inform- 
ation to  enable  intending  customers  to  choose  which 
manufacturer's  production  was  preferable,  whereas  simul- 
taneous individual  publicity  would  offer  at  the  outset  a 
collection  on  which  the  probable  buyer's  selective  fa^^uilties 
could  be  exercised  to  make  an  initial  choice.  Thus  by 
simultaneous  publicity  the  object  of  collectixe  publicity 
would  be  achieved,  whilst  individual  publicity,  witii  its 
discriminative  attributes,  would  be  utilised. 


WRECK     OF     A     35,000-KW.     TURBINE. 


A  35.000-KW.,  20-stage,  1,500-u.r.M.,  '2.5-cycle  hoi-izoiital  single- 
cylinder  impulse  .steam  turbine  in  the  O  Street  Station  of 
the  Boston  Elevat-ed  Railway  Co.  was  completely  di.sabled  and 
seriously  damaged  while  in  service  on  Februai'y  14th,  1918. 
There  were  no  oa.siualties,  and  no  one  was  injm-ed.  A  dis- 
torted cast-ii'on  diaphragm  in  the  18th  stage  presumably 
fouled  the  18th  wheel,  breaking  off  tlic  buckets,  iil'ter  which 
the  buckets  and  diaphragms  from  the  l8th  stage  on  to  the 
last,  or  20th,  wheel,  also  the  entire  casing,  were  di'stroyed. 
A  tuibinc  uf  a  ty))e  similar  to  that  which  was  wrecked  is 
shown  in  figs.  1  and  2. 

To  get  a  proper  persi>ective  of  this  accident  one  should  go 
back  a  year  ago,  when,  on  February  14th,  1917.  the  18th 
diaphragm  became  distoi-ted ;  that  is,  it  deflected   at  its  edge 


Fig.  1.- 


-Casing  of  Turbine  of  Typh  Similak  to  that 
Damaged  in  Boston. 


m  the  direction  of  the  18th  wheel,  rubbed  the  buckets  where 
they  join  the  wheel,  and  stripped  the  buckets  from  the  18th 
and  19th  wheels,  seriously  damaging  the  18th  and  19th  dia- 
phi'agms.  This  happened  when  the  machine  was  being  given 
trial  iTins.  Rubbing  began  and  the  throttle  was  tripped,  after 
which  the  damage  to  the  buckets  and  diaphragms  followed. 
When  the  buckets  let  go,  the  sjx'ed  was  below  the  normal 
1,-500;  perhaps  1,000  or  1,200  r.p.m. — no  one  knows. 

Kiter  the  accident  of  Februarv  14th,  1917,  the  capacity  was 
reduced  to  20,000  kav.  from  March  17th  to  May  ■UrA.  while 
repair  parts  were  being  made,  by  locking  closed  the  secondary 
valve,  which  admits  .steam  to  the  7th  stage.  The  repair  parts 
in  place  and  the  machine  in  sei-vioe,  annoyance  was  given 
because  the  machine  would  not  carry  the  load  with  its  swings 
of  2,500  Kw.  above  the  rati-d  35,000  KW.  under  the  operating 
conditions.  When  these  swings  came,  the  cycles  dropped 
from  the  normal  25  to  24.  The  purchaser  was  most  anxious 
that  the  turbine  should  carry  the  swings,  and  it  was  suggested 
that  19   1-i-in.  holes  be  drilled  in  the  Sth  diaphragm  in  front  of 


Magneto     Manufacture  in  Sweden. — The  Priorverken 

Aktiebolag,  of  Norrkopingf,  Sweden,  has  recently  commenced  the 
manufacture  of  magnetos  and  sparking  plugrs  for  ignition  purposes 
on  petrol  motor  vehicles. 


Fig.  2. — Rotob  of  the  Turbine,  the  Casing  of  which  is 
SHOWN  IN  Fig.  1. 

the  Mb  wiiivl  (sec  figs.  :i  and  •I).  Tlie  IkiIcs  w<-re  drilled  to 
admit  high-pressure  steam  to  that  stage.  The  turbine  then 
carried  these  swings. 

The  machine  wa.s  designed  for  200  II).  gauge  pre.ssure  at 
the  turbine  throttle.  200  deg.  F.  superheat,  and  29  in.  vacuum 
at  30  in.  barometer.  There  was  a.  pressure  drop  of  4  lb.  in 
the  steam  line  between  the  boilers  and  the  thi-ottle,  or  from 
200  lb.  to  196  lb. ;  the  drop  through  the  governor  v.nlves  was 
also  slightly  more  than  nonnal.  The  budder  states  that  on 
August  15th  last,  with  188.7  lb.  gauge  pre,s.sure  at  the  throttle, 
1.32  deg.  F.  superheat,  and  28.7  in.  vacuiun,  the  turbine  car- 
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ried  36.500  k\v.,   and  that,  based  on  these   figures,  the  capa- 
city would  be  39,0(X)  k\v.   under  contract  conditions. 

Euuiour  has  had  it  that  thrust-bearinp  trouble  was  respon- 
sible for  the  accident  of  February  14th,  1018.  The  most 
authoritative  st^atenient  claims  that  what  little  thrust-beaj-ing 
trouble  did  arise  did  ilot  present  itself  until  after  1917.  'The 
trouble  was  not  inherent  in  the  bearing,  but  was  due  to 
oil  of  poor  quality,  it  having  been  used  for  too  long  a  time. 
After  this  incident  new  oil  was  put  in,  and  the  bearing 
burned  out  a  week  later,  caused  most  likely  by  interference 
with   the  oil  circulation.     Slight  changes  were  made   to  the 


Fig.  3.— Loxcituluxal  Section  of  35,000-kw.   Turbine   D.^hued  ix  Bostox 


cii'culating  system,  and  the  machine  was  put  in  service  on 
Januai-y  '26t>h,  1918,  after  which  no  further  trouble  was  experi- 
enced with  the  bearing.  So,  evidently  the  bearing  had  no 
influence  whatever  on  the  present  accident. 

With  the  foregoing  in  mind,  let  us  take  up  the  details  of 
the  accident.    On  February  14th,  191S,  at  4.55  p.m.,  when  the 
evening  peak  load  was  mounting,  the  machine  was  heard  to 
rub.   and  observed   to  vibrate.     Members 
of  the  operating  crew  climbed  on   top  of 
the  platform  to  adjust  the  thrust  bearing, 
hoping  to   stop    the    rubbing  and    conse- 
quent vibration.     The  .statements  of  these 
men    say    that    the    first    vibration    was 
heavy,   that   it    was  of   the    nature   of  a 
shock,   after  which  there   came  a  second, 
with  such  evident  commotion  within  the 
casing  as  to  cause  all  hands  to  seek  safety 
by  running  to  cover. 

Six  minutes  after  the  first  sign  of 
serious  rubbing,  the  damage  was  com- 
pleted, and  pieces  of  metal  had  ceased  to 
fly  about.  The  iieriod  during  which 
pieces  of  the  turbine  \\ere  flpng  about, 
and  while  the  low--pre.ssure  end  of  the 
rotor  and  casing  were  going  to  pieces, 
was  probably  not  more  than  30  seconds. 

Going  back  to  the  time  that  the  first 
severe  rubbing  was  heard,  at  this  time 
the  central  station  of  the  same  company, 
w'hich  is  tied  in  with  the  O  Street  sta- 
tion, dropped  its  load  of  about  lO.(KX)  KW. 
owing  to  a  station  blow-out.  Prior  to 
this  the  machine  now  damaged  w-as 
carrying  32,000  kw.  This  txirbine  was 
practically  the  only  unit  to  take  the  sys- 
tem's load,  and  tried  to  take  all  the  load 
dropjied  when  the  blow-out  occurred,  by 
opening  wide  its  secondary  valve.  The 
quick  opening  of  this  valve  so  suddenly 
increa.sed  the  steam  pressure  in  the  low- 
pressure  stapes  that  the  impact  was 
probably  suflicient  either  to  distort  the 
18th  diaphragm  initially  and  seriously  or  further  to  distort 
it  if  already  deflected,  sufficiently  to  make  it  further  foul  the 
18th  wheel. 

When  the  secondarv  valve  ojiened.  the  machine  was  said 
to  take  on  37.fKXl  kw.  Whether  it  took  but  37,0(X)  or.  because 
of  the  momentum  of  the  rotor,  took  every  kilowatt  of  that 
lO.iXiO.  no  one  knows,  for  it  .seems  there  was  no  instrument 
to  record  the  load  it  did  take.  But  it  appears  certain  that 
the  machine  took  a  very  heavy  load,  and  took  it  with  the 
suddenness  of  a  hammer  blow.  The  cycles  had  dropped  from 
the  normal  '25  to  24  when  the  switchboard  operator  noticed 
that  the   turbine  was    caiTying  37,000   kw.    Unable    to  stop 


the  .rubbing,  the  operator  on  the  i\(xn-  signalled  the  switch*^ 
board  man  to  take  off  some  load,  which  he  did,  dropping  itl 
to  32,(X)0  KW.  It  was  soon  after  this  that  the  turbine  wenti 
to  pieces.  The  buckets  on  the  18th  wheel  ripped  off,  ani-\ 
fouled  the  19th  diaphragm,  which  in  turn  fouled  the  19tK| 
wheel  and  the  20th  diaphiagm.  j| 

It  is  interesting  to  note  that  the  buckets  from  the  IStli? 
wheel  were  broken  identically  as  were  the  buckets  from  this; 
wheel  in  the  accident  of  a  year  ago.  In  the  recent  accidenQ 
the  same  evidence  of  heating  of  the  buckets  where  they  joinj 
the  wheel  is  apparent  as  was  apparent  on  the  buckets, 
damaged  a  year  ago.  Fig.  5  shows  where, 
the  buckets  rubbed,  and  how  they  leftji 
the  .wheel.  The.?e  buckets  are  indeed 
tough,  as  shown  in  fig.  7.  The  90th,  anM 
last,  wheel  has  all  or  nearly  all  it^ 
buckets,  though  they  are  severely  bent* 
and  twisted. 

Reference  to  figs.  3  and  6  shows  that-; 
a  break  occurred  in  the  .semi-steel  frame- 
which  holds  the  diaphragms  in  the  low- ) 
pressure  end.  This  conical  frame  dropped  I 
mto  the  condenser,  -crushing  the  tubes  1 
for  a  deptli  of  about  2  ft.  When  this  ■! 
frame  broke,  it  is  probable  that  the  19th  \ 
and  20th  diaphragms  let  down  on  the  ' 
shaft,  or.  more  correctly,  on  the  wheel  ,1 
bases,  and  either  revolved  with  the  shaft,  I 
then  broke  due  to  centrifugal  force,  oF'- 
they  were  bix)ken  at  the  time  their  sup-  ; 
porting  frame  cracked  by  reason  of  beings 
stnick  by  fragments  from  other  stages.  \ 
These  diaphragms  were  of  cast  iron; J 
centrifugal  force  may  have  broken  them,» 
but  at  any  rate  they  were  broken  in  many  ■ 
pieces,  and  were  hurled  against  the  out-  * 
sile  casing  with  force  enough  to  blow  out 
the  whole  end  of  this  casing  and  break  .- 
the  great  web,  or  bracket,  that  supports  ^ 
the  bearings  on  the  geneJ-ator  side  of  J 
the  turbine.  The  significant  fact  is  that  ^ 
these  diaphragms  were  the  only  large  . 
pieces  of  metal  to  break  up  completely! 
and  leave  the  turbine.  i 

There  are  some  interesting  speculations/ 
as  to  what  broke  the  conical  semi-steel -j 
casing  which  held  the  low-pressure  diaphragms,  and  which  ;| 
enclosed  the  last  five  wheels.  The  designer  of  the  turbine 
shows  by  calculations  that  high-pressure  steam  at  that  point,  J 
caused  by  possible  closure  of  the  buckets  in  the  19th  dia-^ 
phragm,  could  not  do  it,  as  the  pressure  in  the  ledges  a.  b,  j 
and  c,  fig.  6.  probably  wns  not  more  than  186  lb.  at  most,  i 
He  thinks  that  the  expansion  of  the  18th  diaphragm,  caused  i 


Fig.  4. — I.ocwiox  of  Holes 
IX  Eighth  Dhphr.^gm. 


Fig.  5. — How-  Buckets  ox  the 
Eighth  Wheel  were  Brokex. 


by  the  diaphragm  rubbing  the  buckets  on  the  18th  wheel,  • 
may  have  forced  the  ring  d.  which  is  the  outside  or  ring  of  1 
the  18th  diaphragm,  to  exert  pre.ssure  enough  on  the  casing  i 
to  fracture  the  latter.  Others  think  that  it  was  broken  by  j 
jiieces  of  diaphragm  being  jammed  against  it.  j 

The  whole  turbine  casing  is  ruined,  being  severely  cracked  . 
at  the  low-pressure  end,  with  other  smaller  cracks  extending^ 
to  the  high-pressure  end  .-^s  stated,  the  great  bracket,  or  ^ 
web.  supporting  the  beanngs  between  the  turbine  and  gene-  ■ 
rator  dropped  away,  letting  the  bearings  free.  The  low-'; 
pressure  labyrinth  packing  was  destroyed.  There  was  thrust  j 
enough  to  break  the  collars  at  the  hearings  and  to  push  the  I 
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exciter,  mounted  on  the  end  of  the  mainshaft,  forward  sufiTi- 
ciently  to  break  the  four  spider  brackets  supporting  the  ex- 
treme end  of  the  exciter  shaft.  The  collars  on  the  thrust 
bearing   at  the  high-pressure  end  are  intact. 

All  wheels  and  diaphragms  up  to  and  including  the  T7th 
stage  are  intact.  The  18th,  19th,  and  20th  wheels  arc  intact, 
though  their  blading  is  either  gone  or  ruined.  There  is  one 
small  piece  out  of  the  rim  of  the  '20th  wheel,  broken  out, 
presimiably,  by  being  struck  a  tremendous  blow  by  a  frag- 
ment of  diaphragm.  Fortunately,  the  automatic  throttle 
valve  which  controls  steam  to  the  turbine  tripped;  the  men 
do  not  reme;iil>er  tripping  it,  and  probably  vibration  did  .so. 
as  valves  of  this  design  are  held  open  by  a  catch  resting  on  a 
.steel  knife-edge. 

That  the  turbine  wheels,  especially  the  20th,  are  intact  is 
most  gratifying.  Nothing  could  more  thoroughly  pi'ove  the 
correctness  of  the  designer's  calculations  and  more  com- 
pletely convince  one  of  the  adequacy  of  the  factor  of  safety 


jiTpSfieedasOtf. 


Fig.  6. — Section  of  Last  Wheels  and  DurHiiAnMS,  touetheu 
WITH  Diaphragm  Support  Frame,  which  Broke  as  Shown. 

of  the.^ie  wheels.  The  20th  wheel  has  a  ten.silc  strength  of 
1H,000  lb.,  and  an  elastic  hmit  of  7.3,000  lb.  per  sq.  in.  It  is 
12  ft.  1  in.  diameter,  and  its  tip  speed  at  1,500  r.p.m.  is  950 
ft.  per  second. 

The  Boston  wheel  was  certainly  subjected  to  jamming  and 
impact  from  broken  blading  and  pieces  leleased  from  dia- 
phragms, and  it  witustood  these  severe  shocks  while  sub- 
jected to  the  centrifugal  force  due  to  rotation  at  the  normal 
s{X'ed.  The  machine  was  can-ying  29  in.  vacuum  at  the  time 
the  low-pressure  end  of  the  casing  was  blown  out.  Just 
what  effect  the  sudden  release  of  "the  vacuum  had  one  can 
study  out  at  leisure. 

It  is  probable  that  steel  will  be  used  in  the  last  stages  of 
the  Boston  turbine  when  it  is  repaired.     When  the  machine 


Fig.  7. — Buckets  as  found  after  the  Accident. 


gets  its  new  casing,  the  great  web  supporting  the  bearings 
at  the  generator  end  will  be  of  steel  for  the  sake  of  greater 
safety  than   cast-iron  ensures. 

The  turbine  with  its  condenser  represented  an  investment 
of^  about  335,000  dols. 

The  details  of  the  accident  described',  some  general  obsei"va- 
tions  are  in  order.  It  is  obvious  that  cast-iron  should  not  be 
used  where  it  is  Hkely  to  be  subjected  to  the  stresse.'^ 'imposed 
by  the  centrifugal  force  that  a  steam-turbine  diaphragm  would 
be  called  upon  to  resist  if  it  revolved  with  the  shaft.  If  there 
arc  no  probabihties  of  the.^e.  large  diaphragms  being  let  down 
on  the  shaft,  and  if  it  is  found  that  cast  iron  for  the.'se  rela- 
'ively  thin  di-ks  is  not  subject  to  too  great  deflection,  cast 
iron  seems  suitable,  as  the  diaphi'agms  now  in  use  have  a 
high  factor  of  safety  against  rupture  by  normal  stage  pressure. 

Since    these    high-capacity    turbines,    with    their    rotations 


whicli  give  wheel-tip  sik'cds  of  nniily  J.0()0  ft.  per  i-<'cond. 
have  appeared,  all  have  leiirned  that  rubbing  of  a  diaphragm 
on  its  a<ljacent  wheel  and  vice  vcrna  must  be  immediately 
stopped  to  a^void  the  loss  of  blading  <)r  more  .serious  trouble. 
The  cli'inent  of  time  is  ino,-.t ..yitiil.  In  the  Boston  case,  if  the 
tliKittle  had  been  tripped  at  the  first  sign  of  serious  rubbing 
or  vibration,  it  is  profjable  thiit  the  turbine  would  have  needed 
n-rthing  more  than  new  buckets  for  the  18th  wheel— a  delay, 
of  course,  but  not  a  delay  plus  a  direct  loss  of,  .say,  $2(X),000. 


CORRESPONDENCE. 


a/i/ifiu, 


viitil 


Letterx  receiceil  by  its  alter  6  P.M.  ON  Tuesday  c 

tlie  following  week.     Correspondents  xlimdd  forinird  thei. 

cations  at  the  enrliettt  possible  vionif/it.     A^o  letter  can  he  fitthlisbed 

unless  we  hare  the  writer's  nnme  n^,d  address  in  our  jiossexxhm. 


The  E.P.E.A.  and  the^C.T.i.A. 

With  reference  to  Mr.  Tliomson'a  letter  in  your  issue  of  March 
29th.  I  regret,  as  the  individual  responaibie  for  the  report  of  the 
meeting  of  the  Cnuticil  of  the  E.P.E..\.,  that  my  use  of  the  term 
"  application  for  affiliatien  "  should  have  caused  any  dissension. 

The  following  is  an  excerpt  from  a  letter  received  some  time  ago 
by  Mr.  W.  A.  Jones,  hon.  secretary  tn  the  E.P.E  A.  :  — 

"  My  Association  has  expressed  the  desire  that  their  Execntiv.^ 
Committee  should  meet  your  Committee  at  an  early  date,  with  a 
view  to  discussing  the  question  of  uffili.ition. 

■  (.Signed)        A.  P.  Mao  \ lister. 

•■  f/on.  S'r.  C.r.A.  \r 

A  meeting  of  the  respective  Committees  was  held,  and  it  was 
decided  to  refer  the  matter  to  the  Council  of  the  E.P  E  A.  Un- 
fortunately the  C.T.  A..A.  found  it  impossible  to  send  repre«entativi  s 
on  the  date  fixed  for  tliis  meetinL'.  It  was  hoped  that  the  report 
of  the  discussion  and  the  resolution  would  have  cleared  away  any 
doubts  and  urcer'aii  ties,  and  emphasised  the  necessity  for  mor^ 
cohesion  and  the  inadvisability  of  raiting  up  barriers  of  isolation 
between  grades  where  now,  in  our  Association,  no  such  barriers 
exist.  ■  , 

Some  time  ago.  in  face  of  the  onslaught  of  the  powerful  organi'- 
alion  of  the  rank  and  file,  the  E.P.E  A.  marshalled  the  stuff 
engineers  of  electricity  supply  undertakings,  and  received  tlii!^ 
active  support  of  some  chief  technical  assistants.  There  were 
inquiries  from  others,  and,  with  a  view  to  finding  some  common 
basis  to  incorporate  all  grades  of  staff  engineers,  a  meeting  of  the 
higher  officials,  arranged  by  our  Reconstruction  Committee,  was 
held  at  Hammersmith.  It  was  there  decided  to  form  a  new 
Association,  and  a  Committee  fully  representative  of  all  grades 
of  staff  engineers  from  company  and  municipal  undertakings  was 
elected. 

The  hon.  sec.  Mr.  H.  W.  Healy,  several  times  summoned  the 
members  to  meetings,  hut  on  each  occasion  was  informed  by  the 
G.T.A.A.  that  their  representatives  would  not  attend  until  such 
time  as  the  Conference  of  Company  Chiefs  and  the  Associated 
Municipal  Electrical  Engineers  had  decided  to  send  repre.=entatives. 
Efforts  were  rapde  to  this  end,  but  the  process  was  slow,  and  the 
Committee  appointed  at  Hammersmith  has  never  yet  met.  Impeded 
thus  for  some  time,  the  Reconstruction  Committee  of  the  E.P.E.A. 
found  enthusiasm  waning,  new  Associations  springing  up  in  the 
provinces,  and  then  decided  to  develop  their  existing  Association 
on  the  broad  lines  of  catering  for  all  grades  of  staff  engineers.  .\ 
national  conference  was  held,  the  new  Associations  were  amalga- 
mated, and  the  country  was  divided  into  three  sections,  with  centres 
at  London.  Birmingham  and  Manchester.  We  have  at  the  present 
tnne  nearly  1,000  members,  from  chief  engineers  to  junior 
engineers. 

We  are  keenly  desirous  of  getting  the  .advantage  of  the  support 
of  our  London  colleagues  of  the  C.T.A.A..  but  the  opinion  of  the 
provincial  centres  and  our  Loudon  Council  is  that  the  present 
system  of  including  all  grades  of  qualified  engineers  in  the  member- 
ship of  the  E.P.E.A.  is  a  triumph  for  the  homogeneous,  and  any 
step  in  theMirection  of  the  heterogeneous  is  retrograde,  weakening, 
and  undesirable. 

The  possibility  of  separating  so-called  .seniors   and   juniors  is 
beset  with  difficulties.     The  position  of  engineer-in-charge  is  i»««r 
now,  as  in  the  long  ago.  a  stepping-stone,  but  a  career,  and  it  is 
incongruous  to    style    our    present-day    "  engineer-in-charge "    a 
junior. 

We  trust  we  will  hear  no  more  the  claims  for  grade-distinctive 
societies  linked  with  thin  ties  of  affiliation,  but  that  the  best 
efi^orts  of  the  exi.sting  associations  will  be  bent  away  from  rivalry 
.and  towards  amalgamating  forces  with  the  object,  commendable  to 
both  and  essential  to  the  future  well-being  of  our  industry  and  our 
country,  to  improve  the  efficiency  and  status  .of  the  engineer 
engaged  in  electricity  supply. 

George  C.  Law. 

Electricity  Works.  Mortlake.  April  ind.  1918. 


Concert. — The  London  Stution  EnijiMt'er.s'  Branch  of  the 
Electrical  Trades  Union  is  holding  its  first  concert  at  the  Horns 
Hotel.  Kennington  Park,  8.E.,  on  Wednesday,  April  24th,  at 
6.30  p.m. 
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POPLAR     COMMUNAL     KITCHEN. 


We  recently  had  the  pleasure  of  inspecting:  the  National  Kitchen 
which  has  been  installed  at  the  Bow  Baths  of  the  Boroufrh  of 
Poplar  by  the  Borough  Council,  and  which  was  opened  by  Lord 
Rhondda,  on  March  26th.  The  kitchen  has  been  in  operation  for 
about  a  month,  and  is  open  from  11.30  a.m.  to  1.45  p.m..  and  from 
o  to  8  p.m.  :  over  2,000  portions  are  served  daily,  and  the  public 
appreciation   of  its  advantages    has  been  manifested  by  its  rapid 


Fig.  1. — 'BROMPTONlANDjKBNtilNGTON  "    Co  IKINU  I  PL.\NT    AT   Poi'LAR.l 

g-rowth  in  popularity.  Seating  accommodation  is  provided  for  some 
2.50  persons  in  a  light  and  airy  hall  fitted  with  tables,  and  nearly 
500  persons  take'  their  meals  on  the  premises,  in  two  shifts  ;  others 
bring  dishes  and  take  the  food  home.  The  tariff  is  extraordinarily 
low,  the  charge  for  a  good  three-course  meal  being  7id.,  while  a 
satisfying  repast  can  be  had  for  a  few  pence. 

A  special  feature  of  the  kitchen  is  the  adoption  of  electric 
cooking  for  the  major  portion  of  the  work.  The  plant  comprises 
the  following  items  : — 

Three-oven  electric  range,  each  oven  measuring  1  ft.  8  in.  x 
1  ft.  6  in.  X  2  ft.,  and  taking  3-  KW.  per  oven,  with  three-heat 
regulation  ; 

Carving  table  and  hot  cupboard,  6  ft.  (!  in.  x  2  ft.  fi  in.,  loaded 
to  4  KW.  ; 

Three-compartment  baking  oven,  each  compartment  measuring 
4  ft.  5  in.  X  2  ft.  5  in.,  with  three-heat  regulation  ; 

Two  grills,  each  taking  5'2  KW.,  in  two 
sections  : 

Two  boiling  plates,  1  KW.  each,  and 

Three  ditto,  r4  KW.  each,  with  three-heat 
regulation. 

The  above  all  being  supplied  by  the 
Brompton  and  Kensington  Accessories  Co., 
Ltd. 

One  baking  oven,  measuring  1  ft.  10^  in.  X 
1  ft.  9  in.  X  2  ft.  8i  in.  high,  loaded  to  li  KW., 
with  6  heats,  supplied  by  Messrs.  Belling 
and  Co. 

The  remainder  of  the  apparatus  includes 
steam  boiling  pans  and  a  vegetable  steamer, 
and  electrically -driven  machines  for  mincing, 
peeling  potatoes,  itc. 

The  accompanying   illustrations    show  the 
arrangement  of  the  plant,  which  is  installed 
behind  the  service  counter  at  one  end  of  the 
hall ;    fig.    1    shows    most  of  the   B.   and  K. 
apparatus,    with   the   steam    cookers   in    the 
background,  while  in  fig.  2  the  Belling  oven  is 
seen  at  the  extreme  right  hand  of  the  view. 
The  latter  is  a  new  pattern  which   has  been 
standardised  expressly  for  use  in  communal 
kitchens  :    it  is  built  of   sheet    metal,    with 
angle-iron  legs,  and  is  thoroughly  lagged  all 
over.     Thanks  to  the  lightness  of  the  con- 
struction, it  quickly  heats  up  without  absorb- 
ing a  great  quantity  of  energy,  and  the  in- 
terior,  which   forms  a  single  compartment  is  provided  with  racks 
accommodating  the  stock  sizes  of  utensils.     The  heating  elements, 
L'l   m  number,  are  distributed  over  each  side  of  the  oven  in  two 
vertical  rows  ;  they  are  rated  at  250  watts  each.     A  series-parallol 
switch  controls  each  side  of  this  oven  :  with  all  the  elements  full 
on   a  temperature  of  40n°  F.   is  attained  in   15  minutes.      In   the 
middle  position   of  the  switch,  half  the  elements  are  full  on,  and 
in  the  "  low  "  position  the  two  rows  of  elements  are  put  in  series, 
giving  sufficient  heat  to  keep  the  oven  at  cooking  temperature.    As 
niost  of  the  cooking  is  done  with  the  switches  in  the  "  low  ■'  posi- 
tion, the  life  of  the  elements  is  very  long,  and  the  arrangement 
described  ensures  uniform  temperature  throughout  the  oven. 

The  element  consists  of  a  strip    of  mica  spirally  wound  with 


wire,  and  attached  to  "Hoating"  bus-bars,  so  that  expansion  and 
contraction  due  to  changes  of  temperature  set  up  no  strains  on  any 
part  of  the  elements.  The  elements  are  protected  by  sheets  of 
perforated  steel,  and  the  connections  are  led  away  from  the  bottom 
ends  of  the  bus-bars  through  porcelain  tubes  into  a  switch- 
connection  chamber.  The  capacity  of  the  oven  is  stated  to  Ije 
100  lb.  of  beef  or  seven  large  pies  or  puddings,  and  it  weighs 
2  cwt. 

On  the  side  of  the  Belling  oven  is  mounted  an  indicator  showing 
the  cost  of  running  it  in  pence  per  hour,  at  Id.  per  unit,  according 
to  the  "heaf  which  happens  to  be  in  use 
— a  striking  feature,  particularly  in  view  of 
the  fact  that  this  large  oven  takes  only 
1  j  KW.  most  of  the  time. 

The  plant  is  supplied  with  energy  from 
the  Poplar  Municipal  Electricity  Works,  the 
load  being  balancetl  approximately  on  the  two 
sides  of  the  three-wire  system  ;  energy  is  sup- 
plied at  4d.  a  unit,  plus  a  small  standing  charge. 
The  results  obtained  have  been  all  that  could 
be  desired,  and  the  success  of  the  establish- 
ment is  already  assured.  We  were  pleased  to 
learn  from  two  of  the  Inspectors  under  the 
Ministry  of  Food — Miss  Ball  and  Jlr.  Johnson 
— who  were  present  on  the  occasion  of  our 
visit,  that,  while  steam  was  preferred  for 
boiling  on  the  score  of  economy,  they  could 
not  speak  too  highly  of  the  merits  of  electric 
cooking,  on  account  of  its  cleanliness,  con- 
venience, uniformity  and  other  well-known 
advantages.  In  particular,  they  fully  en- 
dorsed the  claim  that  the  electric  oven  effects 
a  material  saving  in  the  case  of  meat,  besides 
retaining  the  flavour  and  succulence  of  the 
joint  in  the  highest  degree. 

We  are  indebted  to  Mr.  J.  Horace  Bowden, 
borough  electrical  engineer,  and  to  the  lady 
in  charge  of  the  kitchen  staff,  Mrs.  Catter- 
niole,  for  facilities  in  preparing  this  article 
and  ol)taining  photographs  of  the  equipment. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readers  are  inrited  to  suhmit  particulars  of  new  or  improved 
devices  and  apparatus^  which  will  he  published  if  c&nnidered  of 
sufficient  interest. 

B.T.H.  Curreat-Limiting  Reactances. 

The  accompanying  illustration  (fig.  1,  p.  '■'•i'l)  shows  three  cast-in 
concrete  i-eactances.  each  rated  at  49  K.v.A.,  installed  on  feeders  in 
a  generating  station  by  the  British  Thomson-Houston  Co.,  Ltd., 


.  2. — B.  &  K.  Ai'FAKATi  ;s,  a.nh  Belling  Oven. 

of  Rugby.  This  type  of  reactance,  it  is  claimed,  possesses  thoroujrh 
reliability,  great  mechanical  strength,  complete  freedom  from  fire 
risk,  and  ready  accessibility  for  insjjection.  The  coil  is  in  the  form 
of  a  short  solenoid  with  widely  spaced  turns,  the  whole  jbeiug 
solidly  held  together  by  wedge-shajied  blocks  or  pillars  of  specially 
cured  concrete  cast  in  radial  positions  around  the  conductors,  and 
bolted  to  a  heavy  concrete  base-ring.  The  lengths  of  unsupported 
conductor  between  pillars  are  kept  well  within  safe  limits. 
Although  concrete  cannot  be  looked  upon  as  a  highly  insulating 
material,  its  use  in  these  coils  is  rendered  thoroughly  safe  by  the 
thickne-ss  used  between  turns  and  layers.  The  layers  are  not  in 
planes  normal  to  the  coil  axis,  but  are  woimd  slightly  conically,  so 
that  the  thickness  of  concrete  increases  with  the  voltage  between 
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couductois.  This  is  readily  seen  in  the  illustrations,  which  give 
the  coil  the  appearance  of  having:  layers  wound  in  pairs.  The 
whole  coil  is  supported  on  stout  porcelain  insulators  having  ample 
leakage  distance. 


will   be   of   interest.     It  consists,  as  shown   in   fig.   3,  simply  in 

'  drUling  a  hole  in  the  end  of  the  carbon  rod  and  bushing  it  with  an 

ordinary  shoemaker's  eyelet  on  each  side,  the  two  eyelets  telescoping 

one  within  the  other.     This  makes  an  effective  metallic  connection 


Fig.  3.— Eyeletkd  Carbon 
Rod. 


Fig.  1.--B.T.H.  Reactances  ox  Feeders. 


The  use  of  an  air  magnetic  circuit  ensures  that  the  voltage 
absorbed  by  the  coil  is  striotly  proportional  to  the  current,  however 
large  the  emergency  value  of  the  latter  may  be.  The  temperature 
rise  of  the  copper  Cat  the  hottest  point")  when  carrying  the  normal 
cnrrent  of  the  circuit  does  not  exceed  7.j  C.  which  complies  with 
the  Engineering  Standards  Committee  Rules  for  the  materials 
used.  In  some  cases,  however,  the  size  of  conductor  is  dictated  by 
the  short-circuit  current  which  the  coil  may  have  to  carry  for  a 
given  time  without  reaching  a  deleterious  temperature.  This 
short-circuit  current  is  always  assumed  to  be  the  maximum  possi- 
ble— i.e.,  for  a  three-phase  circuit  it  is  equal  to  the  voltage  to 
neutral  divided  by  the  reactance  in  ohms.  Owing  to  good  ventila- 
tion and  open  construction,  there  are  no  hot  spots  produced  in  the 
winding. 

The  losses  in  B.T.H.  reactances,  due  to  i'  R  in  the  conductor,  are 
low,  averaging  in  Kw.  about  4  per  cent,  on  50  cycles  and  7  i)er 
cent,  on  25  cycles  of  the  rated  k.v.a.  capacity  of  the  reactance. 
The  K.V.A.  capacity  is  taken  as  equal  to  (normal  current)-  x  react- 
ance in  ohms  4-  1,000. 

Provided  the  reactances  are  installed  at  a  distance  from  iron- 
work equal  to  their  radius,  no  perceptible  stray-field  effects  are 
produced.  With  full-load  cui-rent  in  the  coil,  a  modern  shielded 
instrument  may  be  brought  quite  close  without  its  indications 
being  affected  more  than  2  per  cent. 

Magnifying  Scale  Deflections. 

A  simple  means  of  increasing  the  deflections  of  an  electrometer 
is  often  wanted  under  circumstances  where  the  use  of  a  sufficiently 
long  distance  from  mirror  to  scale  is  inconvenient.  This  may  be 
accomplished  by  interposing  a  concave  lens  between  mirror  and 
scale,  thus  magnifying  the  deflection.  A  lens  of  rather  long  focus 
placed,  if  anything,  nearer  the  mirror  (,fig.  2)  is  preferable,  as  the 
effects  of  chrom.itic  alierration   are  thereby  diminished  and  the 


Fig.  2. — DEVIi'K   for  MACNIKVINn    Deflectioss. 


The 


proportionality  of  the   deflections   is  also  better  preserved, 
image  will  be  much  brighter  if  a  cylindrical  lens  is  used. 

By  this  means  a  Dolezalek  electrometer  with  platinum  fibre  was 
raised  from  a.ODO  to  18,000  mm.  per  volt  at  a  scale  distance  of 
4  m.  -Owing  to  diffraction,  the  spot  was  about  1  mm.  wide,  but  its 
position  could  be  read  to  0'2  mm.,  and  the  proportionality  between 
deflection  and  potential  was  very  good. — E.  H.  Kenxard,  in 
Science. 

A  Simple  Carbon  TerminaU 

In  view  of  the  difficulty  now  experienced  in  obtaining  the 
ordinary  brass  screw  terminals  for  the  carbons  of  primary  cells,  an 
ingenious  substitute  devised  by  The  British  Utilities,  Ltd.,  of 
148.  South  Park  Road,  Wimbledon.  S.W.  IVi  for  their  "  Bui  '  oella 


with  the  carbon,  to  which  a  lead  can  be  soldered,  and  it  has  the 
advantage  that  the  makers  can  supply  the  rods  thus  eyeleted  to 
customers  who  are  unable  to  furnish  priority  certificates. 


LEGAL. 

Coi-.N-TV  OF  LoxDO>-  Electric  Scpply  Co..  Ltd..  r.  James. 
Is  the  City  of  London  Court,  on  Tuesday,  before  his  Honour  Judge 
Atherley-Jones,    K.C..    plaintiffs    sought  to  enforce  payment   ot, 
£  1  10s.  2d.  for  electrical  energy  supplied.  ,^,     ,■       ^ 

Defend \XT  said  he  really  did  not  owe  the  money.  Ihe  dispute 
arose  out  of  the  plaintiffs  charging  him  for  brushes  A  motor  was 
of  no  use  without  brushes.  He  was  willing  to  pay  if  he  should.  He 
had  had  brushes  from  the  plaintiffs  to  run  hU  motor  for  12  yeaj^, 
and  onlv  during  the  last  12  months  had  they  sent  him  an  invoice 
for  accessories.  It  was  not  a  matter  of  money  but  a  matter  ot 
principle.  .    i,  •        .^ 

JrDGE  Atherley-Jones  said  that  was  not  the  occasion  on 
which  to  raise  the  question.  Defendant  had  allowed  judgment  to 
be  given  against  him.  i  •  n 

Pi  \ixtiffs'  representative  said  that  the  claim  was  made  strictly 
in  accordance  with  the  agreement  which  the  defendant  had  signet! 
under  which  the  current  was  supplied  to  him.  .,,       ,,      u 

Defend  \NT  added  that  the  plaintiffs  supplied  him  with  a  brush 
a  month  ago.  and  he  received  an  invoice  for  two.  He  thought  they 
were  supplied  under  the  hiring  agreement,  and  that  no  charge 
ought  to  be  made  for  them.  .,    ■,  ,  v.-  i. 

Judge  Atherley  Jones  said  that  any  bona  _pile  defence  which 
the  defendant  had  he  could  have  raised  at  the  trial.  He  must  order 
payment  of  the  money  in  a  month. 


HoGAN  .v:  Wardrop  v.  3.  R.  Offer  .t  Sons. 
In  the  City  of  London  Court,  on  April  Mh,  before  his  Honoiir  Judge 
Atherley-Jones,   K.C.,   plaintiffs,   electrical   suppliers,   2.  Gresham 
Buildings,  E.C..  sued  defendants,  engineers,  of  Kmgston-on-Thames, 
for  £11  8s.  for  two  electric  fans  supplied  for  ventilating  purposes 

Mr.  Carnegie,  for  the  plaintiffs,  said  that  the  fans  were  ordered 
in  June  of  last  year.  Defendants  now  said  they  were  unsuitable 
for  the  purpose  for  which  they  were  supplied.  They  complained 
about  the  fans,  and  plaintiffs  said  they  would  be  quite  willing  to 
put  right  anything  that  was  wrong.  . ,    ^  ,  ,,       ,     ,  ,         „.,. 

Mr  Sherwood,  for  the  defendants,  said  that  they  had  been  put 
to   great   trouble   and   annoyance   l>ecause   their   customers    com- 

''  m".  Carnegie  said  that  the  plaintiffs'  view  was  that  the 
defendants  had  accepted  the  fans.  j  ^u., 

Mr.  Sherwood  replied  that  the  blades  were  not  balanced,  the 
fans  were  alwavs  stopping,  and  they  required  rebushing. 

M\.ior  HogVn  one  of  the  plaintiffs,  said  that  the  detendants 
had  refused  to  return  the  fans,  and  that  had  led  to  all  the  trouble. 

Mr.  Carnegie  said  the  plaintiffs  were  i-elying  on  the  fact  that 
the  defendants  had  been  very  unreasonable  in  regard  to  the  time 
within  which  they  made  complaint. 

The  SlAJOR  said  that  the  fans  were  quite  satisfactory  before  they 
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went  out.  The  motor  had  had  an  exhaustive  test.  If  electric 
tans   were  not  properly  used  they  would  easily  get  out  of  order. 

In  cross-examination,  he  said  that  the  periodicity  for  Kingston 
was  77.  and  the  tails  were  set  accordingly.  If  the  periodicity  was 
wrong  the  fans  would  never  have  worked  at  all.  The  pressure 
was  10.")  volts.  He  had  never  heard  tliat  the  fans  wouid  only  run 
at  half  speed.  Any  electricians  mate  could  have  told  at  the  outset 
whetherthe  fans  were  wound  to  the  correct  periodicity.  He  assumed 
that  a  customer  like  the  defendants  knew  what  the  periodicity  of 
Kingston  was,  and  then  it  was  not  the  plaintiffs'  duty  to  inquire 
at  the  Town  Hall.  They  were  givej  the  details  on  whicli  to  work. 
He  did  not  know  that  within  three  weeks  of  starting  the  bearings 
were  badly  worn.  There  was  no  limit  theoretically  to  the  life  of 
an  electric  fan.  It  was  a  well-known  principle  of  the  electrical 
trade  that  if  a  fan  was  unsatisfactory,  it  should  be  returned  at 
once.     That  was  not  done. 

Henky  Hardinu,  electrical  engineer  to  the  defendants,  said  that 
the  fans,  which  were  12-in.  box  ones,  were  unsatisfactory  from  the 
lirst.  After  he  connected  the  fans  they  would  not  start  without  a 
push  off,  and  they  never  ran  at  more  than  half  speed.  The  blades 
were  out  of  true,  and  that  knocked  the  bearings  out  in  a  very  short 
time.  The  fans  ought  to  be  wound  for  the  periodicity  of  the 
district.  The  fans  were  wound  for  M  instead  of  77  periods.  The 
brass  was  very  soft  metal.  His  customer  would  not  allow  him  to 
lake  the  fansout.  In  fact,  they  ordered  him  out  of  the  premises, 
so  displeased  were  they. 

JcDOE  ATHERLEV-JONES  did  not  doubt  the  bcna  Jides  of  the 
defendants,  but  there  was  a  golden  rule  in  commerce  that  when 
there  was  any  defect  in  an  article  complaint  should  be  made  at  once, 
and  that  was  not  done.     Judgment  tor  the  plaintiffs,  with  costs. 


WAR  ITEMS. 


Restrictions   Relating   to    Electric    Converter  plant.— The 

Minister  ul  Muiiitiuus  ha^  issued  uuder  date  April  otli  a 
■  uonvei-ter  Plant  Control  Order,  191«),"  which  reads  as 
follows:  — 

■1.  No  person  shall  on  or  afteiL  the  date  hereof  iin til 
f.irther  notice  purchase  or  manufacture,  or  erect  or  install 
111  or  in  connection  with  any  factory,  workshop,  steel  w-orks, 
saipyard,  colliery,  or  other  premises  for  the  purposes  of  which 
iilteniating  current  is  or  can  be  made  available,  any  rotary 
cDUveiter  plant,  motor  generator  plant  or  converter  plant 
ol  any  description  for  transfomiing  alternating  current  to 
direct  current,  or  any  part  of  such  plant  (all  or  any  of  which 
shall  be  uicluded  in  the  expression  '  converter  plant ')  except 
under  and  in  accordance  with  the  terms  of  a  licence  issued 
(111  behalf  of  the  Minister  of  Munitions  by  the  Director  of 
l-Uectric  Power  Supply. 

"  'i.  Kothing  herein  contained  shall  prevent  the  carrying 
out  of  any  necessary  repair  to  converter  plant  already  installed 
at  the  date  hereof,  or  the  purchase,  manufacture,  erection, 
or  installation  of  converter  plant  required  solely  for  electro- 
chemical of  electrolytic  processes  or  electric  traction. 

" 'i.  AH  apphcations  in  connection  with  this  Order  shall  be 
made  to  the  Du-ector  of  Electi-ic  Power  Supply,  Ministry  of 
Mupitions,  8,   Northumberland  Avenue,   W.C.  2. 


••  Note.— The   licence    required    by   this    Order    is    in    addi 
lieu  of    tfie   usual   Priority  Certificates   and   permit   reference 

"  Applicants  for  licences  are   warned  against   purcfiasing 
current   motors  before    tfie   licence    for  tfie 
obtained." 


installing  direct- 
plant   has  been 


Trading   with  the   Enemy. — The  "  London  Gazette  "  for 

.\pril  5th  contains  names  of  persons  and  bodies  in  the  foUow- 
mg  countries  with  whom  trading  is  prohibited  : — Ai-gentina, 
Cruguay,  Bolivia,  Chile,  Honduras,  Mexico,  Morocco,  Nether- 
lands, Netherlands  East  Indies,  Salvador,  Spain,  Sweden,  and 
\'enezuela. 

Electricity  Supply  from  Public  Mains. — In  future,  all 
applications  to  the  Ministry  of  Munitions  tor  Priority  Certili- 
cates  to  enable  motors  and  other  electrical  plant  (requiring 
a  supply  of  current  from  the  pubhc  mains)  to  be  purchased 
should  be  accompanied  by  a  certificate  from  the  chief  engi- 
neer or  manager  of  the  public  service,  undertaking  concerned 
stating  : — 

1.  That  adequate  generating  plant  capacity  is  or  is  not 
available. 

'2.  That  no  additional  cost  or  material  is  involved  in  connect- 
ing the  premises  to  the  mains  (including  sub-station  equip- 
ment, if  any),  or  , 

3.  Where  expense  is  involved,  the  material  and  apparatus 
to  be  provided  and  the  cost  thereof,  and  whether  lead- 
covered  cable  is  necessary  or  not.  Where  lead-covered  cable 
is  deemed  necessary,  the  voltage  of  the  current  ti-ansmitted 
should  be  stated. 

Applicants  should,  whenever  pwssible,  also  obtain  the  writ- 
ten support  of  the  Government  Department  interested  in 
their  manufactures,  and  forward  a  copy  of  same. 

The  purpose  of  the  above  procedure  is  to  reduce  the  de- 
mand for  current — other  than  that  u.sed  for  urgent  war  pur- 
jioses — supplied  by  the  jiublic  service  undertakings,  and  the 
time  occupied  in  making  inquiries. 

Labour  in  Germany  After  the.  War. — .\s  we  have  found 
in  the  United  Kingdom,  sci  in  Germany,  the  consequences  to 
the  nation  of  friction  between  employers  and  employed  have 
been  brought  into   bolder  relief  during   the  war.     No  belli- 


gerent Power  has  been  without  its  labour  troubles.  Economic 
leconstruction  after  the  waj,  it  is  now  held,  postulates  the 
solution  of  the  labour  problem.  This  is  appreciated  in  Ger- 
many as  profoundly  as  in  the  United  Kingdom.  The  German 
Trade  Unions  have  put  forward  a  claim  to  have  a  voice  in 
lieconstruction  questions,  and  have  submitted  to  the  Reichs- 
tag a  ixjmplete  scheme  embodying  their  recommendations 
for  the  transition  period  and  after  the  war  generally.  More 
recently  they  have  been  concerned  in  placing  a  Bill  before 
the  Bunde.srat  for  the  establishment  of  Chambers  of  Labour, 
with  conciUation  committees  and  arbitration  courts  composed 
of  employers  and  employes,  much  on  the  lines  recommended 
for  the  United  Kingdom  in  the  now  celebrated  Whitley 
fieport. 

Discussing  the  tasks  of  the  German  Trade  Unions  in  the 
economic  struggle  of  the  coming  jjeace -period,  Herr  August 
Winnig,  a  well-known  trade  union  leader,  states  that  their 
attention  .should  be  tamed  to  the  question  of  the  profitable 
production  of  Gennan  goods,  not  less  than  to  the  problem  of 
wage.s.  The  revival  of  keen  international  competition  will, 
in  his  opinion,  biing  German  industries  face  to  face  with 
great  difficulties,  which  can  only  be  surmounted  by  the 
adoption  of  more  scientific  methods  of  production.  He  adds  :  — 

Trade  Unions'  have  hitherto  viewed  such  efforts  with  considerable  suspicion 
as  tending  to  exploit  labour  more  than  ever;  but  if  the  sound  underljing 
principle  of  utilising  more  completely  the  total  energy  spent  on  labour  is 
once  grasped,  no  objection  can  be  brought  against  the  suggestion  from  the 
point  of  view  of  labour.  The  thought  that  labour,  not  merely  as  a  wage- 
earning  body,  but  as  an  indispensable  part  of  the  whole  machinery  of  pro- 
duction, is  as  much  interested  in  the  prosperity  of  industrial  undeirlakings 
as  the  owners,  and  ultimately  the  German  nation,  is  now  frequently  ex- 
pressed   in   trade    union    and   socialistic  organs.— BoarJ    oj   Trade  Journal. 

Exemptions  Withdrawn. — An  Order  has  been  issued  by 
the  Minister  of  National  Service  withdrawing ,  exemptions 
from  military  service  hekl  wholly  or  partly  on  occupational 
grounds  by  certain  men  of  various  ages  employed  in  a  large 
number  of  occupations,  who  are  in  medical  L-ategories  A,  B  1, 
and  C  1,  or  medical  grades  1  and  '2,  or  who  have  not  been 
medically  examined. 

The  Order,  which  is  far-reaching  in  its  effect,  provides 
that  the  exemptions  of  the  men  concerned  are  with- 
drawn as  from  24th  inat.,  after  which  date  the 
men  will  be  called  up  for  military  service.  The  cur- 
rent regulations  provide  that  apphcations  for  renewal 
of  exemptions  withdrawn  by  the  Order  (which  can  be  made 
on  authorised  personal  grounds  only)  may  be  lodged  within 
seven  days  of  withdrawal — that  is,  in  this  case  by  May  1st. 
A  de-certified  man  has  no  right  to  apply  for  renewal  of 
exemption  on  occupational  grounds,  nor  has  his  employer  any 
right  to  make  such  an  application  on  his  behalf.  A  limited 
discretion  has  been  given  to  each  Director. of  National  Ser- 
vice, in  the  regions  into  which  Great  Britain  is  divided,  to 
suspend  the  calling  up  of  a  de-certified  man  who  is  em- 
ployed on  Government  contract  for  urgent  war  suppUes. 
Applications  for  this  suspension  must  be  made  before  April 
24th  in  a  special  form,  and  suspension  will  only  be  granted 
under  exceptional  conditions. 

Exemption  Applications. — Mr.  Haj'es  Fisher,  President 
of  the  L(5cal  Government  Board,  has  addressed  a  circular 
letter  to  local  tribmials  s-tatiug  that  the  Minister  of  National 
Service  has  directed  the  local  National  Service  Eepresenta^ 
tives  to  apply,  except  as  regards  certain  cases  which  have 
been  before  tribunals  within  the  last  month,  for  the  review 
of  exemptions  held  on  occupational  grounds  by  men  in  Grades 
1  and  2,  or  in  categories  A,  Bl,  and  CI,  or  who  have  not 
been  medically  examined.  He  impres-ses  upon  tribunals  the 
neces.sity  in  the  present  crisis  of  the  extreme  urgency  of 
promptly  dealing  with  all  these  cases,  and  with  any  others 
which  may  come  before  them,  particularly  as  regards  men  in 
the  grades  referred  to,  and  asks  that,  where  possible,  such 
cases  will  be  disposed  of  within  the  next  fortnight. 

Cambridge  Tribunal  has  granted  three  months'  exemption 
to  k.  E.  Everitt  (32),  electrical  engineer. 

At  Dover,  on  a  review,  four  months,  unless  substituted, 
were  granted  to  W.  J.  ReveU  (26.  B  2)  and  W.  C.  Piddock, 
drivers  of  electric  scavenging  vehicles.  Four  months  were 
also  conceded  to  G.  F.  Howard  (3.5,  CI),  assistant  fitter  on 
the  Corporation  tramways. 

Torquay  Tribunal  has  decided  that  if  the  men  are  classified 
in  Grade  1  or  2,  W.  Hannaford,  driver,  and  E.  J.  Eawlings, 
traffic  inspector,  engaged  with  the  Tramway  Co.,  shall  be 
available  for  the  Army. 

Tlie  Epsom  Rural  Tribunal  has  granted  three  months' 
exemption  to  Mr.  W' .  J.  Webb,  electrician,  of  Bookham  Lodge, 
Cobham. 

At  Hastings,  the  manager  of  the  tramways.  Mr.  H.  Vincent 
Edwards,  appeared  in  reference  to  the  review  of  the  cases  of 
six  Grade  1  men.  four  in  Grade  2.  and  eight  in  Grade  3,  and 
one  rejected.  Mr.  I>loy.d,  for  the  Military,  asked  whether 
some  arrangement  could  be  come  to  whereby  Grade  3  exemp- 
tions were  assented  to  if  Mr.  Edwards  released  the  others, 
.some  at  a  time,  so  that  there  should  be  a  minimum  of  in- 
convenience. Mr.  Edwards  snid  that  he  could  not  assent  to 
it  with  regard  to  two  men.  One,  Webb,  the  engineer,  was 
the  only  man  with  any  electrical  training,  with  the  excep- 
tion of  himself,  on  the  whole  job.  and  if  the  sy-stem  was  to 
be  run  it  was  imperative  that  they  mu.st  have  somebody  who 
was  .skilled.  The  other  man  was  a  turner  who  had  been 
trained  to  do  the  work  because  there  was  nobody  else.  The 
"Tribunal  granted  six  months  to  a  linesman,  W'ebb,  and  the 
turner,  the  other  Grade  1  and  2  men  were  exempted  for  one 
to  two  months  each,  and  the  Grade  3  men  for  six  months. 
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STEAM     CONDENSATION. 


By  a.  ARNOLD. 

The  increasing  size  of  units  employed  in  central-station 
practice  has  resulted  in  something  approaching  standardisa- 
tion of  condensing  arrangements,  and  has  brought  to  the 
fore  a  mass  of  data  and  experience.  It  has  also  caused  a 
healthy  realisation  of  the  effects  of  operating  plant  under 
different  vacua,  because  this  is  so  easily  demonstrated  by 
the  indications  of  the  many  measuring  instruments  which  can 
be,  and  are,  justiiiably  employed  upon  big  units.  But  it  is 
nevertheless  a  fact  that  many  otherwise  well-informed 
technical  men  are  regrettably  vague  in  their  ideas  regarding 
condensation,  as  such,  although  perfectly  familiar  with  the 
operation  of  the  plant.  The'  notion  is  very  prevalent  that 
there  is  something  mysterious,  or,  at  any  rate,  theoretically 
abstruse,  in  the  process  ;  it  is  the  purpose  of  this  article  to 
show  that  this  is  not  so,  and  that  in  fact  nothing  more  is 
required  for  a  complete  practical  understanding  of  the 
matter  than  an  elementary  knowledge  of  physics  and 
engineering  common-sense. 

After  all  has  been  said,  condensation  of  steam  is  merely 
the  change  of  state  of  a  fluid — water — from  a  gas  or  vapour 
to  a  liquid  ;  were  it  not  for  quite  extraneous  and  incidental 
complications,  this  change  would  be  so  simple  that  it 
would  call  for  no  comment.  It  would  merely  involve 
provision  for  the  removal  of  the  latent  heat  of  the  gas.  and 
if  it  were  a  practical  matter  would  require  considerably 
less  cooling  surface  and  less  pumping  plant  than  has, 
unfortunately,  to  be  actually  provided.  Water,  the  working 
Huid  universally  utilised  for  large-scale  heat  cycles,  lias  a 
latent  heat  which  increases  as  the  pressure  decreases,  and,  like 
every  other  fluid  when  in  a  gaseous  form,  has  a  definite  tempe- 
rature corresponding  to  any  given  pressure,  and  rice  rfrsd. 
At  29  in.  vacuum  its  temperature  is  about  79°  P.  and  its 
latent  heat  1,0(;0  b.th.u.  per  lb.  Considering  that  this 
heat  must  be  absorbed  at  a  temperature  not  higher  than 
79°  F.  in  order  that  the  change  of  state  may  take  place  at 
all,  it  follows  that  considerable  apparatus  would  be  necessary 
even  in  this  simple  case.  A  great  many  heat  units  are 
unavoidably  wasted  in  heating  up  the  circulating  water,  and 
these  low-grade  units  caniiot,  in  the  pi'esent  state  of  our 
knowledge,  be  efficiently  utilised.  The  fact  that  steam 
liquefies  at  reasonably  low  temperatures  only  at  such  low 
pressures  is  not  exactly  ideal  (or  heat-engine  purposes, 
unless,  indeed,  some  new  type  of  plant  can  be  evolved 
wherein  the  latent  heat  released  liy  the  change  of  state  is 
turned  to  account  ;  according  to  present  experience,  a 
working  fluid  which  liquefied  at  or  about  atmospheric 
pressure  and  at  a  low  temperature  would  be  preferable. 
Unfortunately,  we  do  not  know  of  such  a  fluid  which  could 
be  practically  utilised. 

The  idea  is  common  that  the  lower  the  pressure  at  which 
an  engine  exhausts  the  better  ;  sight  is  lost  of  the  fact  that 
we  are  dealing  with  heat  engines,  and  the  desirable  low 
pressure  is,  therefore,  quite  an  incidental  item,  correspond- 
ing as  it  does  with  the  lower  practical  limit  of  temperature 
possible  with  water  as  the  working  fluid  ;  in  other  words,  it 
is  the  low  temperature  that  is  desirable,  not  necess;irily  a 
.very  low  pressure  of  exhaust.  In  practice,  this  low  pressure 
Vor  "  vacuum  ")  gives  rise  to  considerable  complications. 
The  exhaust  steam,  now  water,  must  be  pumped  up  to 
atmospheric  pressure  or  more  before  it  can  be  available  for 
further  use,  and  a  portion  of  the  engine,  and,  in  some  cases, 
considerable  piping  is  under  a  greater  external  than  internal 
pressure,  so  that  any  small  leakage  means  the  entry  of  air 
into  the  system  instead  of  merely  a  small  escape  of  steam. 
It  is  this  leakage  air,  in  addition  to  a  certain  amount  which 
may  separate  out  in  the  process  of  boiling,  which  necessitates 
the  provision  of  compressors  to  bring  it  up  to  atmospheric 
pressure ;  this  is  the  function  and  the  justification  of  the 
existence  of  what  are  termed  "  air-pumps." 

Everyone  who  has  had  any  training  in  elementary  physics, 
and  however  long  ago  tliat  training  was,  will  remember  that 
Dalton's  Law  deals  with  the  case  of  mixed  gases,  with 
regard  to  vapour  pressure.  Each  gas,  as  mentioned  pre- 
viously, has  its  own  particular  pressure  at  any  gi\'en  tem- 
perature, and  if  two  be  mixed  the  resultant  pressure  will  be 


the  sum  of  these  "  partial "  pressures  at  that  temperature. 
In  this  case  of  air  and  steam,  therefore,  we  may  say  that  at 
a,  given  temperature  the  pressure  existing  in  an  apparatus 
such  as  a  condenser  will  be  equal  to  the  pressure  due,  first, 
to  the  air.  as  if  it  occupied  the  volume  alone  at  that  tem- 
perature, added  to  the  pressure  due  to  the  vapour  of  water 
at  that  temperature,  just  as  if  it,  too,  were  alone.  Now,  in 
the  simple  case  in  which  there  was  no  air,  we  merely 
had  to  maintain  a  temperature  corresponding  to  the 
vapour  pressure  of  water  at  the  "  vacuum  "  desired  (p.;/., 
79^  F.  at  29  in.)  ;  but  if  there  were  air  present  there  would 
be  a  pressure  in  excess  of  29  in.  vacuum  at  79'^  F.  due  to 
it ;  otherwise  the  whole  pressure  existing  would  have  been 
accounted  for  by  the  vapour,  and  the  air  must  be  at  zero 
pressure,  and  hence  it  would  have  an  infinite  volume  (for 
f  V  =  c,  according  to  Boyle's  Law),  which  is  hardly  within 
practical  politics  from  the  point  of  view  of  a  compressor  or 
air  pump  to  deal  with  it.  To  preserve  our  29-in.  vacuum 
we  must,  therefore,  maintain  a  lower  temperature  than 
79^  F.  if  there  be  air  present,  as  is  inevitable  in  practice, 
and  the  size  of  the  compressors  necessary  for  returning  this 
air  to  the  atmosphere  will  depend  both  upon  the  weight  of 
air  entrapped  and  its  initial  volume — i.e..  upon  the  vacuum 
carried.  An  ordinary  air  pnmp,  or,  more  correctly,  a  low- 
pressure  compressor,  will  deal  practically  with  a  given 
volume  of  vapour,  whatever  its  pressure,  within  limits,  of 
course  ;  so  that  if  at  any  time  the  amount  of  air  entering  a 
vacuum  system  exceeds  that  which  the  air  pump  is  deliver- 
ing at  atmospheric  pressure,  the  internal  pressure  will  rise 
{i.e..  the  vacuum  will  fall),  until  it  is  such  that  the  volume 
of  the  air  is  decreased  to  the  capacity  of  the  air-pump.  To 
compensate  for  small  air  leakages,  therefore,  the  air-pumps 
may  be  speeded  up,  if  they  be  of  the  reciprocating  type, 
thereby  increasing  their  effectixe  capacity. 

Li  jM'actice,  of  course,  the  temperature  of  a  condenser 
is  not  maintained  uniform  at  all  parts  —  the  process  is 
gradual.  The  cold  surface  provided  is  much  less  efficient 
as  a  medium  for  cooling  air  than  for  condensing  steam, 
and  itself  varies  in  temperature  in  different  parts.  Normally 
the  hottest  circulating  water  should  be  adjacent  to  the 
entering  steam,  and  here  tUe  temperature  of  the  mixed 
steam  and  air  will  be  exceedingly  close  to  the  theo- 
retical figure  for  steam  alone  at  that  vapour  pressure, 
for  the  ^'olume  of  the  air  will  be  negligible  compared  with 
that  of  the  steam.  This  ftict  is  useful,  as  a  standard 
thermometer  close  to  the  \acuum  gauge  pipe  on  the  turbine 
exhaust  will  serve  as  a  most  reliable  check  upon  that  gauge's 
indications,  by  means  of  the  ordinary  steam  tal)les.  A 
large  amount  of  heat  is  transferred  to  the  circulating  water 
from  the  steam  as  the  latter  passes  the  fir,-:t  few  rows  of 
tubes,  and  a  corresponding  and  definite  amount  of  steam 
is  condensed  into  water.  Jn  an  ideal  condenser  this  water 
would  pass  directly  to  the  "wet "-pump  suction,  at  its 
highest  temperature,  but  in  most  practical  designs  it  has  to 
trickle  over  more  or  less  numerous  other  tubes,  lieing  need- 
lessly cooled,  and  screening  a  certain  amount  of  surface 
from  direct  contact  with  the  steam  and  air  :  on  the  other 
hand,  it  will  receive  heat  from  other  of  the  vapour  which  it 
may  conden.se.  As  water  is  formed,  the  volume  of  the  air 
liecomes  more  comjiarable  witli  the  remaiiung  steam,  until 
at  the  bottom  of  the  condenser  the  air  occupies  the  wliolc 
space,  all  the  steam  having  been  condensed  and  preferai)ly 
drained  away.  Hence  the  volume  of  the  air  per  unit  of 
weight  will  depend  upon  the  coldest  temperature  of  the 
circulating  water,  and  the  temperature  of  the  condensed  water 
will  be  as  high  as  possible.  Since  the  air  must  be  removed 
by  mechanical  means,  it  must  needs  have  a  finite  volume 
and  pressure,  and  for  this  reason,  if  for  no  other,  it  is 
impossible  to  obtain  a  vacuum  equal  to  the  barometer. 

The  jjercentages  known  as  "  Vacuum  "  and  "  Condenser  " 
Efficiency  respectively  aj'e  very  useful  guides  when  investi- 
gating the  cause  of  a  slowly  developing  drop  in  vacuum 
attained  under  working  conditions,  lint,  as  conxentionally 
expressed,  they  must  be  interpreted  together  in  the  light  of 
previous  results,  and  intelligently,  for  it  is  not  impossible 
to  obtain  figures  exceeding  100  per  cent.  :  the  ratios  are,  to 
an  extent,  arbitrary  and  empirical,  but  will  be  found  useful, 
nevertheless.  "  Vacuum "  efficiency  is  expressed  by  the 
ratio  of  observed  vacuum  (by  mercury  column)  multiplied 
by  100  and  di\ided  by  (the  barometric  height  minus  the 
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vapour  pressure  corresponding  to  the  temperature  of  the 
air-pump  suction,)  and  any  falling-off  in  this  figure 
indicates  that  the  plant  cannot  cope  with  the  amount  of  „' 
air  to  be  compressed  ;  in  other  words,  that  an  air 
leakage  is  occurring.  "Condenser"  efficiency  i.s  taken 
as  the  observed  vacuum  multiplied  by  Hii>  and  divided 
by  (the  barometric  pressure  minus  the  vapour  pressure 
corresponding  to  the  temperature  of  the  outlet  circulating 
water) ;  its  gradual  deterioration  would  indicate  one  of  two 
things.  The  condenser  tubes  may  be  becoming  scaled  up 
or  blocked  up  by  dirt,  or  the  circulating  pump  may  be 
failing  to  deliver  the  correct  quantity  of  water.  A  rise  in 
the  friction  head  lost  by  the  circulating  water  across  the 
condenser  will  indicate  the  former,  a  fall  the  latter  ;  but 
more  often  a  combination  of  these  causes  reacts  to  give 
higher  circulating  outlet  temperatures. 

It  may  be  noticed  in  the  foregoing  that  it  has  been  taken 
for  granted  that  separate  pumps  are  provided  for  dealing 
•  respectively  with  the  condensate  and  the  air.  This  is  now 
standard  practice  in  one  form  or  another  for  most 
sets  over  2,000  kw.  capacity,  and  certainly  for  all  big 
sets,  i.e.,  over,  say,  G,000  kw. — although,  by  the  way, 
our  American  Allies  would  probably  multiply  that 
figure  by  a  constant  of  about  4  or  5  before  con- 
sidering the  adjective  justified  I  In  a  number  of  special 
types  of  air  pumps  steam  jets  are  used,  and  in  many  cases 
pumps  are  turbine  driven  and  the  auxiliary  exhaust  is  used 
for  heating  feed  water  or  make-up  ;  this  steam  is  generally 
used  by  direct  contact,  and  is  thereby  itself  condensed, 
and  in  practice  it  is  often  difficult  to  prevent  such  heaters 
from  knocking  or  hammering.  The  secret  lies  in  designing 
the  heater  with  a  suitable  steam  velocity,  sub-dividing  the 
orifices  by  which  the  steam  issues  in  such  a  manner  that  all 
the  steam  is  immediately  in  contact  with  an  adequate 
amount  of  water,  and  making  provision  for  a  sufficient 
circulation  of  the  whole  of  the  water  to  be  heated.  "Where 
steam  jets  are  employed  as  air  pumj^s,  and  the  steam  is  sub- 
sequently condensed,  it  is  imperative  that  the  resulting  water 
be  given  the  opportunity  to  become  de-aerated  before 
being  usedss  boiler  feed,  or  corrosion  will  result ;  it  should 
also  be  heated,  preferably  by  direct  contact  with  exhaust 
steam  at  atmospheric  pressure  or  less. 

Rotary  air  pumps  are  now  used  very  generally,  and,  pro- 
videtl  they  have  an  adequate  margin  and  can  quickly  remove 
the  dense  air  when  starting,  are  very  satisfactory.  It  is 
possible  with  this  type  of  plant,  working  well  below  capa- 
city, to  obtain  \acua  apparently  greater  than  that  theoretic- 
ally possible  at  100  per  cent,  efficiency,  that  is  having 
regard  to  the  temperature  of  the  water  in  use  in  the  pump. 
The  explanation  is  that  evaporation  from  the  surface  film 
of  this  water  so  cools  that  film  that  the  pump  operates  as  if 
supplied  with  water  at  the  lower  temperature,  the  velocity 
of  the  water  l)eing  too  great  for  conduction  ajipreciably  to 
affect  the  process. 


BUSINESS  NOTES. 


Book  Notices. — "  Circular  of  the  Bureau  of  Standards." 
Xo.  117.  ■  Combined  Table  of  Sizes  in  the  Principal  Wire  Gauges." 
The  table  combines  in  one  series  the  sizes  in  th^^merican  (B.  &  S.), 
steel,  Birmingham  (Stubs's),  British  standard,  and  metric  wire 
gauges,  arranged  in  order  of  diameters  of  wires.  It  gives  the 
diameters  of  all  the  gauge  numbers  in  these  five  systems  in  mile, 
inches,  and  millimetres,  also  the  cross  sections  in  square  mils. 
circular  mils,  square  inches,  and  square  millimetres.  The  table  is 
specially  useful  to  manufacturers  who  wish  to  determine  the 
nearest  equivalent  in  American  or  British  gauge  sizes  of  wires. 
Washington  ;  Government  Printing  Olfice.     Price  5  cents. 

•■  The  Just  Claims  of  Italy  :  the  Question  of  the  Trentino.  of 
Trieste,  and  of  the  Adriatic."  By  Whitney  Warren.  Price  ,50 
cents. 

■'Essentials  of  Electrical  Engineering."  By  J.  F.  Wilson. 
London  :  Constable  &  Co.     Price  10s.  6d.  net. 

■•  J'roceeiliii'ix  of  the  Physical  Society  of  London."  Vol.  XXX, 
J'art  2.  February  1.5th,  191S.  London:  Fleetway  Press,  Ltd. 
Price  4s.  net. 

U.S.  Lead. — Ry  agreement  with  the  lead  industry,  the 
United  States  Government  wUl  b^  furnished  with  from  6,000,000  to 
12.0II0.000  tons  of^ead  per  mc nth,  .^t  prices  averaging  7c.  (Ski) 
I)er  lb.— •/■;«„■.». 


Dissolutions    and     Liquidations.  —  Clarkk,    Fordk, 

Taylor  a:  Erskixe-Mdrr.w.  civil  and  electrical  engineers. 
4,  Great  Winchester  Street,  E.G.  Messrs.  J.  A.  L.  Dearlove  and 
J.  Erskine-.Murray  have  dissolved  partnership.  Mr.  Dearlove  will 
continue  the  business  under  the  fornier  style  of  Clark.  Forde  and 
Taylor.  Mention  of  this  matter  is  made  in  our  "  Personal  Column  " 
to-day. 

Standard  Cable  Manufactithing  Co.,  Ltd. — A  petition  pre- 
sented by  the  Board  of  Traile  in  the  matter  of  the  Trading  with 
the  Enemy  Amendment  Act,  for  the  winding-up  of  this  company, 
is  to  be  heard  on  April  Kith. 

Electric  L^tility  Co..  Ltd. — A  meeting  is  called  for  May 
2:ird  at  50-51.  High  Holborn,  W.C..  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Mr.  A.  Jonckheere. 

Catalogues  and  Lists.— Messrs.  .James  AV.  Carr  and 

Co..  35.  Queen  Victoria  Street.  London,  E.G.  4. — Thirty-six-page 
brochure  giving  descriptive  notes,  vrith  illustrations  and  prices,  of 
various  accessories  for  the  machine  shop. 

Messrs.  Cole,  March ent  A;  Morlev,  Prospect  Foundry. 
Bradford. — Catalogue  No.  53  (24  pages)  containing  a  full  description, 
with  half-tone  illustrations,  of  the  Morley-Giildner  slow-speed 
vertical  four-cycle  constant-pressure  oil  engines. 

The  Power  Plant  Co.,  Ltd.,  West  Drayton. — Twelve-page 
pamphlet  (No.  11)  containing  a  description  of  their  double 
reduction  marine  turbine  gears. 

Trade     Announcements.  —  Messrs.     Xapier-Kimker, 

Ltd.,  notify  that  their  head  offices  and  wholesale  electrical  supplies 
department  are  now  at  109.  Great  Portland  .Street,  London.  W.  1. 
Telephone  No.  :  Mayfair  3860.  Telegrams  :  Aperimber,  'Phone. 
London. 

Messrs.  Cecll  Hodges  &  Co.,  Ltd.,  state  that  as  the  War 
Committee  require  their  premises  (Balfour  House,  Finsbury  Pave- 
ment. E.G.),  where  they  have  l)een  for  the  last  15  years,  for  the 
purpose  of  a  Government  Department,  they  have  removed  to 
Empire  Works,  Dalston  Lane.  London,  E.  8.  Telephone  No.  : 
Dalston  2404.     Telegrams:  '' Ammeter.  London." 

Messrs.  Febgvsos.  Pailin  A:  Co.,  Ltd.,  electrical  and  general 
engineers,  Openshaw,  Manchester,  have  opened  an  office  at  37, 
Norfolk  Street.  Strand,  W.C.     Telephone  No.  :  City  547. 


LIGHTING  AND  POWER  NOTES. 

Armagli. — The  Urban  Council  has  referred  to  Committee 
an  application  by  the  Gas  Light  Co.  for  permission  to  use  the  streets 
to  enable  them  to  install  electric  lighting. 

Australia. — The  Sydney  (X.S.W.)  city  electrical  engineer 

reported  that,  as  a  result  of  the  recent  stake,  the  working  of  the 
electricity  undertaking  for  the  month  of  September  last  showed  a 
loss  of  .t  11,991.  as  against  a  profit  cff  i61.588  in  August.  In 
October  there  was  a  slight  profit — viz..  £75.  A  contributory  cause 
was  that  the  charges  for  coal  cartage  increased  the  price  of  coal 
at  the  furnaces  from  15s.  7d.  to  24s.  4d.  per  ton. 

The  purchase  of  a  colliery  by  the  Sydney  City  Council,  so  as  to 
secure  a  permanent  supply  of  coal  for  the  power  house,  has  recently 
been  under  discussion  by  the  Council.  It  was  stated  that  the 
advisers  had  recommended  the  purchase  of  the  Balmain  Colliery  on 
account  of  its  nearness  to  the  generating  station  :  the  vendors  had 
asked  £100,000.  and  it  was  estimated  that  the  cost  of  necessary 
alterations  would  be  about  £li5.000.  If  the  City  Council  acquired 
the  colliery  the  output  was  estimated  to  be  1,000  tons  a  day.  at  a 
cost  of  10s.  9d.  per  ton. 

The  work  of  cutting  a  tunnel  under  Sydney  Harbour  from  Long 
Nose  Point  to  Greenwich  Point  for  the  purpose  of  carrying  the 
cables  to  supply  electricity  to  the  North  Shore  has  had  to  be  aban- 
doned, so  far  as  the  original  line  is  concerned.  The  failure  is  due 
to  a  narrow  fissure  in  the  rock  bed  about  200  ft.  below  the  water 
level  :  the  tunnel  works  had  reached  the  deepest  point,  and  were 
nearly  halfway  across,  when  an  inrush  of  water  took  place,  which 
all  efi^orts  have  failed  to  clear.  A  fresh  start  has  now  been  made,  a 
slight  deviation  being  made  from  the  old  working.  The  new 
tunnel  will  follow  practically  the  same  line  as  the  former  one.  but 
will  go  fully  30  ft.  deeper  at  the  point  where  the  inrush  of  water 
occurred. 

The  Under-Secretary  to  the  Local  Government  Department  has 
iidvised  the  Newcastle  (N.S.W.)  Municipal  -  Council  that  the 
Council's  borrowing  powers  are  not  limited  to  £160,000,  includ- 
ing electricity  supply,  under  the  Local  Government  Act ;  the 
Council  is  empowered  to  carry  on  the  electricity  undertaking  not 
only  under  the  Local  (Jovernmeut  Act,  but  also  under  the  City  of 
Newcastle  Electric  Lighting  .\ct.  The  only  restriction  is  that  the 
Government's  approval  has  to  be  obtained  before  borrowing. 

Respecting  the  projxjsal  to  establish  some  central  authority  to 
take  over  electric  power  production,  the  Minister  says  that,  in  his 
view,  the  proper  authority  to  be  created  for  this  purpose  is  a  Greater 
Newcastle  Council,  and  he  hopes,  as  soon  as  Parliament  has  dealt 
with  the  Greater  Sydney  Bill,  to  introduce  a  similar  measure  for 
the  City  of  Newcastle  and  suburbs.  As  it  will  not  Ix?  possible 
either  to  finance  or  to  obtain  machinery  during  the  war  for  any  large 
electricity  supply  scheme,  the  Minister  fully  expects  to  be  able  to 
secure  the  passage  of  a  Greater  Newcastle  Bill  in  time  to  allow  the 
Council  to  embark  on  a  large  scheme  of  power  supply. — Si/dneij 
Diiilij  Teleijiaph . 

The  Minister  for  Public  Works  (Victoria)  has  submittetl  to  the 
Executive  Council  for  approv.al  an  Order  to  enable  the  Mellx)urne 
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Electric  Supply  Co.,  Ltd.,  to  supply  electricity  in  the  Black  Rock 
district  of  the  Borough  of  Sandringhain.  The  maximum  prices 
which  may  be  charged  aev  quarter  under  the  Order  are  :  -Tip  to 
20  units,  1.5s.  ;  for  each  unit  over,  9d.  per  unit. 

Aylesbury. — Plant  Extension. — An  official  inspection 

took  place  on  Thursday,  April  1th,  of  new  plant  recently  installed 
at  the  borough  electricity  works.  This  undertaking'  was  started 
after  the  war  commenced,  and  it  has  already  been  found  necessafy 
to  extend  the  plant.  In  the  new  plant  a  conversion  from  Diesel 
to  gas  engines  has  been  made,  resulting  in  a  considerable  reduction 
of  -the  fuel  bill.  A  description  of  the  new  plant  will  appear  in 
our  next  issue. 

Belfast. — J.I.G.B.  Inquiry. — A  L.G.B.  inquiry  was  held 

by  Mr.  P.  C.  Cowan,  Chief  Engineering  Inspector,  on  Thursday, 
April  4th,  into  the  Corporation's  application  for  sanction  to  a  loan 
for  £310,7.50  for  extensions  to  the  city  electrical  undertaking. 

Bradford. — Loan  Application. — The  Electricity  Com- 
mittee recommends  the  City  Council  to  make  application  to  the 
L.G.B.  for  sanction  to  borrow  £152,G5I  for  the  provision  of  a  new 
L"i,00O-KW.  turbo-generator,  with  condensing  plant,  auxiliaries  and 
coal  conveyor. 

Bridlington. — Price   Increase.  —The  T.C.  hns  revised 

the  tariff  for  energy  as  under  from  the  March  meter  readings  : — 
General  lighting,  up  to  500  units  per  quarter,  6hd.  per  unit  ;  over 
500  and  up  to  1,000,  (id.;  over  1,000  and  up  to  1.500,  5.id.  ; 
beyond,  5d.  Heating  and  cooking,  up  to  1,000  units  per  quarter, 
2id.  ;  beyond,  2d.  Power,  up  to  250  units  per  quarter,  2id.  ; 
beyond,  2d. 

Canada. — The  Electrical  Worhl  states  that  the  London 
Electric  Co.,  Ltd.,  a  corporation  controlled  by  Mackenzie  &  Mann, 
was  to  terminate  its  business  in  London,  Ont.,  about  March  15th,  and 
its  plant  would  be  dismantled  and  scrapped.  The  company  formerly 
sold  power  to  customers  taking  approximately  2,.")00  h.p.  at  !»  cents 
per  KW.-hour  net,  plus  meter  rates.  When  the  Hydro-Electric 
Commission  entered  the  field,  it  charged  4'.")  cents  per  KW.-hour, 
and  gradually  reduced  charges  to  r5  cents  per  KW.-hour,  and  the 
London  Electric  Co.  was  unable  to  compete.  When  the  private 
company  was  unable  to  obtain  coal  for  its  plant  during  the  recent 
shortage,  the  directors  decided  to  suspend  operation.  It  is  reported 
that  the  Ontario  Government  has  ordered  Mackenzie  &  Mann  to 
turn  over  two  of  the  generating  machine's  at  Niagara  Falls,  Ont.,  to 
the  Hydro-Electric  Commission. 

Continental. — Italy. — Water- Power    Utilisation.— 

According  to  a  recent  return,  51  concessions  to  establish  plants  to 
utilise  water  power  in  Italy  to  the  extent  of  20.s,03(>  H  p.  were 
granted  last  year.  The  Province  of  Piedm.ont  heads  the  list  with 
02,352  H.P.,  Lomb-irdy  being  second  with  37, IOC.  h.p.,  and  tJmbria 
third  with  34,5i;t  h.p. 

Dartford. — The    West    Kent    Electric    Co.,    I^td.,    has  • 

informed  the  U.D.C.  that  it  will  pay  as  from  October  1st,  11117, 
the  higher  price  asked  by  the  Council  in  respect  of  energy  taken 
in  bulk  over  (JOO  KW.  and  the  equivalent  number  of  units.  The- 
supply  in  excess  of  600  K\v,  will,  therefore,  be  continued. 

Derby. — Loan  Sanction. — The  L.G.B.  has  sanctioned 
the  following  expenditure  in  connection  with  the  extension  scheme 
of  the  Corporation  electricity  undertaking  : — Conveyors,  £880  ; 
siding,  £220;  land  for  coal  siding,  £40i)  ;  t,urbo-geuerator,  &c., 
£40,500  ;  and  mains  extension,  £9,000. 

Hull. — Loan  Refusal. — The  L.G.B.  has    declined    to 

sanction  the  borrowing  of  £19,221  for  the  installation  of  two  boilers 
.at  the  electricity  works. 

Lancashire    Linking-up    Scheme. — The    boroui^hs    in 

Group  D  of  Lancashire  electricity  undertakings — Accriugton, 
Bacup,  Blackburn.  Burnley,  Colne,  Darwen,  Haslingden,  Nelson, 
and  Rawtenstall — have  appointed  a  Sub-Committee,  consisting  of 
a  representative  of  each,  with  the  electrical  engineers,  to  prepare  a 
'  report  as  to  the  cost  of  interconnecting  the  undertakings  included 
in  the  group,  and  also  the  advantages  expressed  in  terms  of  money 
which  may  be  expected  to  accrue  from  such  interconnection. 

London. — L.O.C.  and  Linking-up. — In  a  letter  to  the 
Borough  Councils  of  Hackney,  Poplar,  Shoreditch  and  Stepney,  tlie 
L.O.C.  states  that  its  Finance  Committee  has  had  under  consider- 
atioiv,  in  connection  with  the  large  loan  applications  which  have 
been  received,  the  general  ([uestion  of  extensions  of  the  electricity 
undertakings  of  the  Hackney  B.C.  and  of  those  B.C.'s  which  are 
linked  up  with  it,  and  draws  attention  to  the  desirability,  from 
the  financial  point  of  view,  of  effecting  the  largest  possible  measure 
of  co-operation  between  the  electricity  undertakings,  in  order  to 
avoid  unnecessary  extensions  involving  capital  expenditure,  and 
recommends  that,  before  any  new  proposals  for  extensions  arc  put 
forward  by  any  one  of  them,  the  question  of  avoiding  such  exten- 
sion by  co-operation  shall  be  considered. 

Hackney.~Fiii;i,  Eco.nomv.— The  Baths  Committee  has  had 
under  consideration  the  transfer  of  the  whole  of  the  lighting  of  the 
baths  premises  to  the  mains  of  the  electricity  undertaking,  as  a 
means  of  saving  expenditure,  especially  in  the  consumption  of  coal. 
The  Electricity  Committee  has  offered  to  supply  the  necessary  energy, 
and  the  small  amount  required  f(n-  power  in  the  laundry,  at  the  rate 


of  £1  per  KW.  per  quarter,  and  Jd.  per  unit,  plus  the  war  advance, 
(jonditionally  upon  the  laundry  engine  being  replaced  by  an  electric 
iMiitor.     The  Committee  has  accepted  the  offer. 

Moroc&o. — The  Acting  British  Consul  reports  that  rapid 

progress  in  the  installation  necessary  for  the  electric  lighting  of 
the  town  of  Fez  is  being  made  by  the  concessionau-e  company. 
Tlie  agreement  was  made  in  July,  1914,  but,  owing  to  the  war,  the 
work  was  only  begun  recently  on  the  conclusion  of  a  supplementary 
convention  recognising  the  increased  cost  of  installation,  and 
making;  certain  more  favourable  condition.s.  The  engineer  in 
charge  of  the  canalisation  of  the  water  power  states  that  it  is 
hoped  to  obtain  electrical  plant  sufficient  to  produce  3,000  H.P.,  and 
to  h*ve  it  working  by  next  January.  The  concession  also  com- 
prises the  exploitation  of  a  second  group  of  waterfalls  in  the 
neighbourhood,  those  of  the  Oued  Bou  Kherareb,  which  it  is  hoped 
to  harness  after  the  war.  The  power  from  these  falls  will  be 
supplied  to  factories  in  Fez,  and,  probably,  at  Mequinez,  40  miles 
away. — Hoard  of  Trade  Journal. 

Newcastle-under- Lyme.— Loan  SANCTioN.-^-At  a  meet- 
ing of  the  T.C,  it  was  reported  that  the  L.G.B.  had  sanctioned  the 
borrowing  of  ;i;3,00(.)  for  the  purpose  of  linking-up  the  borough 
electricity  imdertaking  with  that  of  the  Stoke-on-Trent  Corpora- 
lion.  The  Electricity  Committee  reported  that  it  had  received  a 
letter  from  the  Ministry  of  Munitions  urging  that  electricity  works 
should  install  Diesel  engines,  in  order  to  adopt  the  use  of  tar  oil  in 
the  place  of  imported  fuel  oil.  The  recommendation  of  the  Com- 
mittee that  the  electrical  engineer  be  instructed  to  obtain  informa- 
tion from  works  using  tar  oil  and  report,  was  approved. 

Pontypool. — The  Council  of  the  U.D.C.  has  resolved, 
subject  to  the  consent  of  the  L.G.B.,  to  proceed  with  the  purchase 
of  the  undertiiking  of  the  Pontypool  Electric  Light  and  Power  Co. 

Rochdale. — Revision  of  Price,s. — The  T.C,  last  week, 

considered  a  letter  from  the  Ministry  of  Munitions  recognising  the 
reasonableness  of  an  advance  on  the  pre-war  price  of  electricity 
supplied  under  long  contracts  for  controlled  undertakings,  and 
suggesting  that  uncontrolled  establishments  should  voluntarily 
comply  with  a  revision  of  their  prices  in  the  exceptional  circum- 
stances. If  an  increased  price  could  not  be  obtained  by  consent 
proceedings  could  be  taken  under  the  Courts  Emergency  Powers 
Act.  The  Electricity  Committee  has  decided  to  approach  long- 
contract  consumers  on  the  matter,  but  that  the  revision  of  charges 
to  general  consumers  be  deferred  until  the  result  of  last  year's 
working  is  known. 

Salford. — Loan  Application. — The  T.C.  has  decided  to 

apply  for  sanction  to  borrow  £15,000  for  the  scheme  for  bulk 
electricity  supply  from  Manchester. 

Tasmania. — The  Minister  of  Mines  recently  received  a 
deputation  of  Zeehan  residents  asking  that  the  King  River  power 
scheme  should  be  expedited  in  order  to  give  cheap  power  to  the 
Mount  Re.id  and  Rosebery  Mines,  Ltd.,  and,  further,  that  the 
Government  should  give  every  consideration  to  the  company 
respecting  the  sale  of  the  T.ismanian  Smelting  Co.'s  plant  and 
assets,  which  had  now  become  the  property  of  the  State.  The 
Minister,  in  reply,  said  he  did  not  anticipate  any  difficulty  in 
financing  the  King-  River  power  scheme,  which  would  cost  about 
£1,000,000;  the  scheme  would  be  pushed  ahead,  but  a  good  deal 
of  time  would  be  absorbed  in  collecting  data.  The  Government 
would  have  to  sell  the  whole  of  the  45,000  H.P.  which 
would  be  developed  at  King  River.  At  present  inquiries  covered 
30.000  H.P.,  beiiig  25,000  h.p.  for  the  Mount  Lyell  Co..  which  was 
undertaking  the  Read-Roseljery  Mines,  Ltd.,  scheme  for  treating 
7,inc-lead  and  other  ores,  and  5,000  for  the  Metals  Extraction  Co., 
London  ;  there  was  no  doubt  that  the  Government  would  be  able  to 
'dispose  of  the  remaining  15,000  H.p.  Regarding  the  smelters,  the 
Government  had  received  an  offer  which  would  cover  all  its 
interests ;  the  offer  would  be  dealt  with  by  a  special  Parlia- 
mentary Committee. 

Uruguay. — A  recent  resolution  of  the  Ministry  of  Finance 
states  that  in  view  of  the  necessity  of  replacing  the  fuel  oil 
hitherto  used  by  the  State  Electrical  Department  with  other  and 
dearer  combustible,  a  rise  in  the  prices  of  energy  has  become 
inevitable.  In  consequence  the  following  rate?  are  now  to  Ije 
charged  ; — When  consumption  does  no);  exceed  1,000  KW.-hours  per 
month,  80055  per  KW.-hour  ;  over  that  figure,  %O'0i.—^lierww  of 
the  Uhrr  I'latr. 

Wednesbury. — Hai.e  of   Undertakino. — The  T.C,  on 

Monday  last,  decided  todispose  of  the  Corporation's  electricity  depart- 
ment to  the  Midland  Electric  Power  Co.,  Ltd.  ;  amongst  the  reasons 
for  coming  to  this  decision  is  that,  with  a  population  of  approxi- 
mately 30,000,  there  are  within  the  borough  four  statutory 
authorities  with  enabling  ))0wer3  for  the  supply  of  electricity  and 
gas  for  power  purposes.  The  increased  prices  of  materials  of  all 
kinds,  the  increased  rates  of  wages,  and  the  interim  report  of  the 
Reconstruction  Sub-Committee,  indicating  the  creation  of  larger 
areas  for  the  generation  and  supply  of  electricity,  are  considered 
suflicient  grounds  to  justify  the  Corporation  in  disposing  of  the 
undertaking.  The  Midland  Electric  Power  Co.,  Ltd.,  will  take 
over  all  the  property  and  assets  of  the  undertaking  on  payment  by 
the  company  to  the  Corpor.ation  of  all  the  capital  liabilities  of  the 
Corporation  in  connection  therewith  bv  15  annual  in.stalments  of 
£.5,000. 
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Wigan. — TiOAN  Application. — The  Council  has  approved 
the  recommendation  of  the  Electricity  Committee  to  make  applica- 
tion to  the  L.G.B.  for  sanction  to  borrow  £65,000,  for  the  provision 
of  additional   sreneratins;   plant  to  meet  the  increasing  demand. 

Willesden. —  liOAN  Application.— The  Electricity  Com- 
mittee recommends  that  application  be  made  for  sanction  to  a  loan 
of  ^.5,100  for  two  500-KW.  converters  at  the  electricity  works. 

Worcester. — Fuel  Economy. — At  a  meeting  of  the  T.C., 
last  week,  the  electrical  eDgineer  reported  the  possibility  of  further 
restrictions  in  the  supplies  of  certain  "classes  of  fuel,  and  recom- 
mended the  replacement  of  the  chain-jrrate  stoker  on  No.  .")  boiler 
with  a  four-retort  Erith  Riley  stoker.  He  explained  that  the 
Council  already  had  three  of  the  Erith  stokers.  Ilis  report 
estimated  the  saving  of  fuel  at  £l,07."i,  whereas  the  cost  of  making: 
the  alteration  would  be  £820. 

York. — The  city  electrical  engineer  has  been  unable  tp 
obtain  priority  for  repairs  "to  the  1,250-KW.  turbine.  The  engineer 
reports  that  if  further  breakdowns  occur  at  the  generatinpr  station, 
the  lightingf  and  tramways  will  possibly  be  affected. 


TRAMWAY  AND  RAILWAY  NOTES. 


Audenshaw. —  Tjoan    Sanction. — The    D.C.    has    been 

informed  by  the  Treasury  that  no  objection  will  be  offered  to  the 
borrowing:  by  the  Council  of  the  moneys  necessary  to  effect  the 
purchase  of  its  portion  of  the  Oldham.  Ashton  and  Hyde  Tram- 
ways, provided  there  is  no  issue  of  bills,  bonds  or  stocks. 

Australia. — Year's    Wouking. — The   accounts  of   the 

Melbourne,  Brunswick  and  Coburg  Tramways  Trust  for  the  year 
ended  September  .'idth  last  show  gross  revenue  £28,{!74  ;  total 
expenditure,  including  interest,  £2."), 199  ;  net  surplus,  £3,47.").  Of 
this,  £1,233  has  been  placed  to  the  renewals  reserve  account,  and 
an  equal  amount  to  the  maintenance  fund.  Car-mileage  for  the 
year  538  457  ;  passengers  carried,  43,614,593  ;  working  expenses 
per  car-mile,  including  power  cost,  8'359d.  ;  total  revenue  per  car- 
mile,  12-780d. 

The  report  of  the  N.S.W.  Railway  Commissioners  on  the  Govern- 
ment tramways,  for  the  three  months  ended  December  31st  last, 
shows  revenue  £518,607,  an  increase  of  £17,767  ;  expenditure, 
£421,692,  a  decrease  of  £14,617  ;  car-miles  run,  5,665,573,  a 
decrease  of  575,520  miles.  The  number  of  passengers  carried 
decreased  by  7,635.000. 

The  attention  of  the  Queensland  Home  Secretai-y  having  been 
called  to  a  circular  issued  by  the  Brisbane  Electric  Tramways 
Investment  Co.  to  its  shareholders  objecting  to  the  two  new  Tram- 
way Bills  introduced  in  the  Queensland  Parliament  last  session, 
Mr.  Huxham  (.Home  Secretary),  in  reply,  stated  that  the  Govern- 
ment simply  wanted  to  give  the  company  that  to  which  it  was 
fairly  entitled.  It  no  agreement  was  arrived  at  with  the  Govern- 
ment, the  matter  would  be  decided  by  the  Courts.  One  of  the 
Bills  was  for  clearly  defining  sections  over  which  a  charge  should 
be  made  of  Id.  per  mile.  The  Government  wished  to  protect  the 
public,  and  see  that  it  obtained  a  fair  return  for  its  money.  The 
Act  provided  that  when  local  authorities  were  prepared  to  take 
over  the  tramways  from  the  Government,  they  simply  reimbursed 
the  Government  to  the  amount  it  had  paid  either  in  cash  or 
debenture.  In  the  meantime  the  tramways  would  be  operated  by  the 
Commissioner  of  Railways. — Sydney  Daily  Teleyruph. 

Blackburn.^ Arising  out  of  the  recent  threatened  strike 

of  tramway  workers,  a  conference  was  held  at  the  Town  Hall,  last 
week,  between  members  of  the  Corporation  and  representatives  of 
the  Employes'  Association,  and  a  settlement  was  arrived  at  on  all 
points. 

Bradford. — Bonus. — The  decision  of  the  Committee  on 

Production  in  the  recent  demand  of  the  women  tramway  workers 
of  Bradford  for  the  full  award  of  £1  per  week  advance  on  ])re-war 
rates,  as  granted  to  the  men,  is  in  favour  of  the  Corporation's  con- 
tention that  the  women  are  not  entitled  to  the  full  extent  of  the 
advance.  The  Committee  supports  the  Corporation's  offer  of  an 
advance  to  the  women  of  4  s.  per  week,  making  a  total  advance  of 
13s.  per  week.  The  dispute  arose  out  of  the  terms  of  emjiloyment 
of  the  women,  but  the  Committee  on  Production  has  decided  that 
these  do  not  entitle  the  women  to  the  same  rates  as  the  men. 

Carlisle. — Owing  to  the  depletion  of  the  staff   of    the 

tramway  company,  a  Committee  of  the  Corporation  appointed  to 
consider  the  question  has  recommended  the  Watch  Committee  to 
license  suitable  women  as  tramcar  drivers  until  July  Slst  next. 

Halifax. — Year's  Working. — The  tramway  returns  for 

the  year  ended  March  31st  show  a  record  in  receipts.  The  revenue 
was  £126,506,  an  increase  of  £14,480  over  the  previous  year.  Of 
the  receipts,  £2,100  was  from  the  carriage  of  parcels,  an  increase 
of  £34.  The  car-mileage  was  1,869,357,  a  decrease  of  179,415,  and 
the  passengers  carried  numbered  22,822,341,  an  increase  of 
1,641,757. 


Leeds. — Parcel  Service. — The  parcel-carrying  scheme 

on  tlio  Corporation  tramway  system  in  connection  with  the  efforts 
being  made  for  co-ordination  of  transport  came  into  operation  on 
Monday.  Special  parcel  cars  are  being  run  twice  a  day — at  10  a.m. 
and  4  p.m. — on  three  of  the  principal  routes  in  the  city,  and 
various  depots  en  nmte  have  been  arranged  for  the  reception  of  the 
jiarcels.  Mr.  James  Hamilton,  son  of  Mr.  J.  B.  Hamilton,  the 
general  manager  of  the  Leeds  tramway  department,  has  been 
appointed  manager  of  the  parcel  system. 

London. — Sale  of  Tramcars. — It  was  stated  at  the  last 

meeting  of  the  L.C.C.  that  six  small  type  tramcars  had  been  sold  to 
Southampton  for  £550  each.  >The  Council  has  also  sold  ten  to 
Hotherham,  ten  to  Sheffield,  six  to  Newport,  and  five  to  Bexley 
and  to  the  Metropolitan  and  Electric  Tramways.  The  cars  had 
been  sold  or  lent  on  the  suggestion  of  the  Ministry  of  Munitions. — 
The  SiD'veyiir. 

Oldham. — Fare  Revision. — The  Tramways  Committee 
has  agreed  to  a  revision  of  fares  to  meet  increased  expenditure. 
The  present  charge  of  id.  for  portions  of  double  stages  is  to  be  dis- 
continued, IJd.  and  2Jd.  tickets  going  to  2d.  and  lid.  respectively  ; 
workmen's  return  tickets  are  to  be  increased  by  Id.  each,  and  id. 
fares  for  children  are  to  be  abolished,  though  children  are  to  be 
allowed  to  travel  two  stages  for  a  penny.  Last  year's  receipts  were 
£23,0(10  more  than  in  the  previous  year,  but  it  is  expected  that  the 
increased  expenses  will  be  almost  as  great. 

Rochdale. — Increased  Fares. — The  Tramways  Com- 
mittee has  had  under  consideration  the  question  of  increased 
tramway  fares,  and,  in  view  of  the  heavy  increases  in  wages  and  in 
the  costs  of  materials,  favours  immediate  steps  by  the  B.  of  T.  to 
obtain  Parliamentary  sanction  to  a  50  per  cent,  increase  of  tolls 
and  charges. 

Year's  Working. — The  Corporation  tramway  receipts  for  the 
year  ended  March  31st  amounted  to  £102,204,  an  increase  of 
£16,492  on  the  previous  year,  and  16,411,024  passengers  were 
carried,  an  increase  of  2,245,526. 

United  States. — In  Electric  Traction  for  March  an 
account  is  given  of  the  new  high-speed  line  between  Buffalo  and 
Niagara  Falls,  which  is  to  be  opened  shortly  ;  this  project  was 
initiated  no  less  than  26  years  ago.  The  line  has  a  total  length  of 
22'7  miles,  of  which  16'5  miles  is  on  private  right-of-way  ;  the 
overhead  construction  is  of  the  catenary  type,  the  supporting 
bridges  being  200  ft.  apart,  with  a  No.  0000  trolley  wire  at  600  volts. 
Power  is  supplied  to  rotary-converter  sub-stations  at  11.000  volts. 
The  journey  between  termini  will  occupy  less  than  one  hour. 

Wigan. — At  the  last  Council  meeting.  Councillor   Lowe 

inquired  the  reason  for  the  Tramways  Committee  recommending 
the  appointment  of  a  traffic  superintendent,  seeing  that  two  years 
ago  it  decided  to  dispense  with  a  traffic  manager.  Alderman 
Fletcher,  in  reply,  said  that  what  was  done  two  years  ago  was  considered 
right  at  the  time,  but  no  department  had  made  such  rapid  strides 
as  had  the  tramways  since  then.  It  had  carried  Ij  million  more 
passengers  in  11  months  than  in  the  preceding  12  months,  and  this 
meant  a  tremendous  increase  of  work  and  responsibility,  and  the 
time  had  arrived  when  the  department  should  be  reorganised. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Bolivia. — Congress  has  authorised  the  establisiiuient  of 

wireless  stations  at  Concepcion,  San  Ignacio,  and  Villa  Bella. 
These  stations,  together  with  the  one  which  will  shortly  be  erected 
at  Trinidad,  will  form  the  "second  group"  of  Bolivian  wireless 
stations. 

New     Company. — The    Compagnie    des    Cables  '^ele- 

graphiques  of  France  is  aiding  in  the  formation  of  the  Societe  de 
Radio-Telegraphie,  which  will  have  a  capital  of  £1,500,000.  The 
former  company  will  subscribe  30  per  cent,  of  the  stock,  the 
Marconi  group  40  per  cent.,  and  the  remainder  will  be  taken  by 
banks  in  Paris.  The  new  company  will  absorb  two  concerns  which 
manufacture  wireless  apparatus,  and  the  Marconi  Co.  will  bring  in 
a  wireless  station  at  New  York,  established  by  the  Marconi  Wire- 
less Telegraph  Co.  of  America. —  T.  ami  T.  Aye. 

New  Telegraphic  Printer. — At  the  Spanish  Club  on  the 

7th  inst..  Senor  Matias  Balsera  gave  a  practical  demonstration  of  a 
new  telegraphic  apparatus  of  his  invention.  The  Balsera  apparatus 
is  worked  on  the  keyboard  system,  has  already  been  tested  between 
the  central  telegraph  stations  at  Madrid  and  Barcelona,  and  is  said 
to  have  received  the  entire  approval  of  the  Spanish  telegraph 
authorities.  It  is  claimed  for  the  invention  that  it  has  certain  dis- 
tinct advantages  over  the  Hughes  apparatus,  the  output  being  elec- 
trically, and  not  mechanically,  controlled.  The  inventor  claims 
that  he  can  send  out  45  words  per  minute,  as  against  the  30  to  35 
words  sent  out  by  the  Hughes.  The  instrument,  in  the  view  of 
experts  who  were  present,  would  serve  admirably  for  short-distance 
transmission,  but  it  is  not  claimed  by  the  inventor  that  it  could 
effectively  replace  the  systems  now  in  use  for  long  distances,  where 
the  wire,  and  not  the  instrument,  is  the  essential  factor  in  rapidity 
of  transmission.— y/tc  Times. 
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Norway. — A  large  wireless  station  has  been  completed  at 
Jaederen  on  the  Norwegian  west  coast.  There  is  now  an  excellent 
wireless  connection  between  Scandinavia  and  America. 

Sweden. — The    new    (Tovernraent    wireless    station    at 

Karlsborg  has  a  rang-e  of  5,0011  km.  The  masts  are  210  m.  in 
height,  and  weifrh  only  2n  tons  ;  they  are  mounted  on  granite 
insulators,  impregnated  with  paraffin,  and  are  also  interrupted  in 
four  places  with  insulators.  The  antenna;  consist  of  60  wires  of 
phosphor  bronze,  4.=)0  m.  long,  and  are  suspended  from  spiral 
springs.  The  counterpoise  consists  of  bronze  wire  1  mm.  in 
diameter,  which  is  insulated  and  supported  at  a  height  of  .5  m. 
above  the  ground,  covering  an  area  of  fl.">  ha.  ;  this  device  has  been 
adopted  instead  of  an  earth  connection,  in  order  to  diminish  the 
losses,  and  to  obtain  sharper  tuning.  Power  is  derived  from  the 
TroUhattan  generating  station,  or  from  a  stand-by  plant  al  the 
wireless  station. — I)ai/eiis  Xijlmter. 

United  States. — The  report  of  the  New  York  Telephone 
Co.  for  liil7  shows  telephone  revenue  £12.592,200  and  expendi- 
ture £9,733,500 :  with  other  income  the  total  net  earnings  were 
over  £-4,060,000.  There  were  1.443,388  stations  on  the  system,  and 
with  the  associated  systems  the  total  numter  of  stations  was 
2.565,913. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Australia. — Melbourne.^ — June  7th.      Department  of 

the  Navy.      Supply  and  erection  of  power  plant  at  Garden  Island, 
Sydney'.     Director  of  Navy  Contracts,  Melbourne. 

Dublin. — April  23rd.  Electricity  Supply  Committee. 
Boiler  house  plant.     See  "  Official  Notices  "  to-day. 

Malvern. — Electricity  meters  for  a  year,  for  the  U.D.C. 
The  Engineer. 

Plymouth.— April  29th.  Corporation.  Turbo-alternator, 
converter,  transformers,  and  awitchgear.  See  ''Official  Notices" 
to-day.  

CLOSED. 

Sheffield. — City  Council.      Accepted   tender  :    Staveley 

Coal   4;  Iron  Co.,  Ltd.    Circulating  water  discharge  pipes  at  the 
Emergency  Power  Station. 
Wolverhampton. — Corixiration    Electricity    Department. 

Accepted  tenders : — 

Gibbons  Bros.,  Ltd.,  i"5'2,  iron  staircase  and  handrail  for  the  present  boiler 
house  flooring  to  the  flooring  level  of  the  new  boiler  house  annexe, 
together  with  railing  on  the  landing. — -T.  Spencer,  Ltd.,  fl,r)80,  plus 
10  per  cent,  for  contingencies,  steam,  feed,  and  blow-off  piping  for 
the  boiler  house  extensions. 

Foster  Bros.,  £146. — Steam  piping  for  5,O0O-kw.  turbo-alternator  set. 

Ferguson,  Pailin  &  Co.,  Ltd.,  amounting  to  £2,868,  plus  10  per  cent,  for 
contingencies  (total  £3,154)  for  installation  ot  four  reactances. 

P.eyrolle  &  Co.,  amounting  to  £919,  plus  10  per  cent,  for  contingencies, 
(£1,010,  including  the  supply  of  an  additional  rotary  converter,  costing 
£434)  for  alterations  to  switchboard  to  enable  reactances  to  be  installed. 

Perranti,  Ltd. — House  service  type  meters. 

General  Electric  Co.,  Ltd. — Switch  panel  for  rotary  converter,  £184. 

A  scheme  suggested  by  the  electrical  engineer  for  the  transport 
of  coal  from  the  railway  siding  adjacent  to  the  electricity  works 
has  been  approved,  and  the  necessary  automatic  plant,  rails,  &c.,  are 
to  be  purchased  for  £475. 


FORTHCOMINQ     EVENTS. 


Birmingham  and  District  Electric  Club.— Saturday,  April  13th.  At  7 
p  m.  Xt  the  Swan  Hotel,  New  Street.  Paper  on  "Electroculture,"  by 
Mr.  V.  J.  Hill. 

North  of   England   Institute  ot   Mining  and  Mechanical  Engineers.— 

Saturday,  April  13th.     At  2  p.m.      .\t  the  Wood  Memorial  Hall,  Newcastle- 
on-Tyne.    General  meeting. 

Junior  Institution  of  Engineers.— Monday,  April  15th.  At  39,  Victoria 
Street,  S.W.  At  7.30  p.m.  Paper  on  "Cylindrical  Grinding,"  by  Mr.  W.  D. 
Adamson. 

Saturday,  April  20th.  Visit  to  the  Lea  Bridge  Pumping  Station  of  the 
Metropolitan  Water  Board. 

lUaminating  Engineering  Society.— Tuesday,  April  16th.  At  5  p.m.  At  the 
Royal  Society  of  Arts,  .John  Street,  Adelphi.  Paper  on  "  Light  and  Vision : 
The  Physiolog>-  of  the  Retina,"  by  Prof.  'W.  M.  Bayliss,  F.R,S. 

Electrical  Power  Engineers'  Association  (Northern  Division.).  — 
Thursday,  Ap.il  ISth.  .U  the  Grosvenor  Hotel,  Deansgate,  Manchester. 
At  7.30  p.m.    Ordinary  meeting. 

Chemical  Society.  —  Thursday,  April  18th.  At  8  p.m.  At  Burlington 
House,  Piccadilly,  W.  Firet'Hugo  Miiller  Lecture  on  "  The  Old  and  the  New 
Mineralogy,"  by  Sir  H.  Miers,  F.R.S. 

Institution  of  Electrical  Engineers.  — Thursday,  April  18th.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Great  Geoi-ge  Street,  S.W.  Paper  on 
"  Overseas  Distribution  of  Engineering  .Appliances,"  by  Mr.  L.  Andrews. 

(Birmingham  Local  Section).— Wednesday,  April  17th.  At  7  p.m. 
At  the  University.  Paper  on  "  Large  Batteries  'for  Power  Purposes,"  by 
Mr.  E.  C.  McKinnon. 

(Newcastle  Local  Section).— Monday,  April  15th.  At  the  Mining 
Institute.  At  6.45  p.m.  Discussion  on  "The  Report  of  the  Coal  Con- 
servation Sub-Committee  on  Electric  Power  Supply  in  Great  Britain." 

Institution  of  Mechanical  Engineers.  —  Friday,  April  I9th.  At  6  p.m. 
Kt  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  General 
meeting. 

Boyal  Institution  of  Great  Britain.— Friday,  April  19th.  At  Albemarle 
Street,  W.  At  5.30  p.m.  Lecture  on  "  The  Use  of  Soap  Films  in  Engineer- 
ing," by  Major  G.  1.  Taylor. 


NOTES. 

Electrical  Conference  in  India.— -^  conference  of  Elec- 
trical Engineers  and  Inspectors  to  Government  was  opened  in 
Calcutta  on  January  7th  by  Mr.  J.  \V.  Meares,  who  referred  to  the 
beneficial  results  accruing  from  the  proceedings  at  the  previous 
conference  l,in  December.  1916).  Many  of  the  recommendations 
that  they  had  put  forward  were  still  under  the  consideration  of  the 
Government,  and  the  agenda  outlined  by  Mr.  Meares  contained 
abundant  materials  for  discussion. 

Unipolar    Induction.  —  In    the    rin/i<iiiil   Eeriew    for 

December,  Prof.  G.  B.  Pegram  discussed  the  theory  of  unipolar 
induction  in  the  light  of  the  electron  theory,  and  concluded  that 
the  E.M.F.  was  generated,  not  in  the  external  conductor,  but  in  the 
rotating  magnet,  the  conductor  merely  completing  the  circuit.  It 
appears  that  no  E.M.F.  is  set  up  in  stationary  parts  of  the  circuit. 

Trade  Organisation  Development. — A  conference  which 

is  to  take  place  between  trade  representatives  and  Government 
representatives  in  the  Saddlers'  Hall,  London,  to-day.  April  12th, 
will  mark  a  new  point  in  the  process  of  trade  organisation,  to 
which  the  country  is  now  giving  so  much  attention.  On  behalf  of 
the  Government,  three  Ministries  will  be  represented  by  their 
respective  Ministers ; — Dr.  Addison.  Minister  of  Reconstruction  ; 
Mr.  G.  H.  Roberts,  Minister  of  Labour,  and  JNIr.  Hayes  Fisher, 
President  of  the  Board  of  Trade.  The  trade  immediately  concerned 
on  this  occasion  is  the  made-up  leather  goods  and  belting  industry, 
and  representatives  both  of  employers  and  of  employed  will  be 
present.  The  object  of  the  meeting  is  to  promote  the  formation, 
for  this  particular  industry,  of  an  "  Interim  Industrial  Reconstruc- 
tion Committee."  and  the  movement  is  of  interest  to  people  of 
other  trades,  because  this  committee,  it  is  hoped,  will  be  the  first 
of  many  similar  committees,  to  be  formed  ijy  such  trades  and 
industries  of  the  country  as  cannot  see  their  way  clear  to  forming 
at   once   a  full   industrial  council    for    their   trade    on   the   lines 

.  recommended  in  the  First  Whitley  Report.  The  Interim  Industrial 
Reconstruction  Committee  is  to  serve  as  a  stepping-stone  or  half- 
way house  to  the  full  Industrial  Council  status.  The  First  Whitley 
Report,  it  will  be  remembered,  advocated  a  Joint  Standing  Indus- 
trial Council  for  each  trade,  but  this  recommendation  was  regarded 
as  practicable  only  in  such  trades  as  had  attained  a  considerable 
degree  of  industrial  organisation  as  regards  both  employers  and 
workers.  Interim  industrial  reconstruction  committees  are  now 
advocated  for  such  industries  and  trades  as  have  not  attained  so 
complete  a  degree  of  organisation,  and  also  for  more  highly 
organised  trades  in  cases  where  there  are  difficulties  in  the  way  of 
forming  (joint  standing  industrial  councils.  They  are  intended  to 
fulfil  temporarily  some  of  the  functions  allotted  to  industrial 
councils,  but  they  have  also  one  added  function  of  great  importance, 
namely,  to  promote  organisation  both  of  employers  and  of 
employed   in   their  industry,   until    each    side   has   reached  that 

,  degree  of  organisation  which  will  admit  of  full  industrial 
councils  being  formed.  They  are  to  give  their  attention  also 
to  other  urgent  problems  which  in  the  case  of  more  fully 
organised  industries  will  be  dealt  -nith  by  industrial  councils. 
Among  these  problems  are  all  the  many  trade  difficulties  embraced 
under  the  general  head  ''demobilisation  '  and  the  re-absorption 
into  industry  of  men  from  the  various  branches  of  national  service 
at  home  and  abroad  ;  also  the  problems  that  will  arise  from  the 
shortage  of  raw  materials  and  the  general  shortness  of  money. 
They  will  be  asked  to  consider  also  such  questions  as  new  industries, 
the  proper  disposal  of  Government  surplus  stores,  and  other  ques- 
tions affecting  the  general  welfare  and  prosperity  of  their  industries. 
But  the  great  function  of  interim  indus'trial  reconstruction  com- 
mittees will  be  to  bring  about,  each  within  its  own  industry,  that 
degree  of  organisation,  both  on  the  part  of  the  employers  and  on 
the  part  of  the  workers,  and  jointly  on  behalf  of  both,  which  will 
make  possible  the  establishment  for  that  trade  of  a  full  industrial 
council  which  can  speak  for  its  trade  with  one  voice,  act  for  it  with 
the  unanimous  support' of  all  its  members,  and  represent  it  in  the 
councils  of  the  nation. 

The  Formation  of  Diamonds. — For  the  past  .30  years, 

unknown  to  the  scientific  and  engineering  world  in  which,  as  the 
inventor  of  the  steam  turbine  and  other  devices,  he  is  so  famous, 
the  Hon.  Sir  Charles  Parsons  has  been  conducting  experiments  on 
the  formation  of  the  diamond.  The  results  of  his  work  in  this 
fascinating  field  of  research — work  which  has  a  direct  bearing  on 
many  branches  of  pure  and  applied  science — are  to  be  made  known 
for  the  first  time  at  the  eighth  annual  May  Lecture,  which  he  is  to 
give  before  the  Institute  of  Metals  on  May  2nd. 

In  view  of  the  special  character  of  the  occasion,  the  Council  of 
the  Institute  has  decided  to  make  this  an  open  meeting.  Those 
desiring  to  be  present  should  apply — enclosing  a  stamped  and 
addressed  envelope — for  cards  of  invitation  to  Mr.  G.  Shaw  Scott, 
M.Sc,  36,  Victoria  Sti-eet,  S.W.  1.  who  will  also  be  glad  to 
supply  particulars  of  membership  of  the  Institute,  a  ballot  for 
election  to  which  is  due  to  be  held  on  April  24  th. 

Manchester  Electricity  Works  and    the  12^  per  Cent. 

Bonus. — Mr.  J.  Cunningham,  secretary  of  the  Shops  Committee  of 
Manchester  Corporation  electricity  generating  stations,  states  that 
an  application  will  be  made  for  a  12i  per  cent,  bonus,  to  apply  to 
all  workmen  on  munitions,  directly  or  indirectly,  or  on  auxiliary 
work. 

The  application  was  to  be  heard  by  the  Government  Committee 
on  Production  in  London  yesterday,  and  affects  all  Corporation  and 
private  electricity  undertakings  throughout  the  country  and  the 
building  trades  in  general. 
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National    Kitchens. — Of  tlii-ee   national   kitchens  to  be 

established  iu  Hackney,  one  is  to  be  fitted  for  operation  with  gas 
and  two  for  operation  with  electricity.  The  Elet'tricity  Committee 
is  to  provide  the  electric  cooking  apparatus  at  the  same  price  as  the 
apparatus  in  the  gas  kitchen,  and  will  maintain  the  two  electric 
kitchens  at  the  same  price  per  kitchen  as  the  gas  kitchen.  The 
Electricity  Committee  will  further  supply  fuel  and  electrical 
energy  to  the  electric  kitchens  at  the  same  price  per  portion 
served  a.s  the  cost  of  fuel  per  portion  served  in  the  gas  kitchen. 

Whitley  Committees. — The  Times  states  that  a  scheme 

has  been  formulated  for  the  establishment  of  a  Joint  Industrial 
Council  for  the  chemical  trade  on  the  lines  of  the  recommendations 
of  the  Whitley  Report.  The  Ministry  of  Reconstruction,  which  is 
taking  an  active  interest  in  the  project,  has  invited  the  Association 
of  British  Chemical  Manufacturers  to  appoint  representatives  to 
serve  on  an  "  interim  "  Industrial  Council. 

Fatalities.— On  March  27th  an  inquest  was  held  con- 
cerning the  death  of  James  Hall  ("16),  a  Manchester  Grammar 
School  boy,  who  met  with  a  fatal  accident  at  the  L.  i;  Y.  Railway 
Co.'s  works,  Xewton  Heath.  Evidence  showed  that  deceased,  -ivith 
about  10  other  boys,  went  to  the  works  on  Saturday.  March  23rd. 
They  were  instructed  to  go  to  a  cabin  near  by  and  to  have  a  wash. 
Along  with  two  other  boys,  deceased  went  to  the  traverser's  shed. 
They  had  no  business  there.  A  witness  named  Cummings  said  he 
put  on  the  main  switch,  and  when  they  had  jumped  on  the  traverser 
Hall  set  it  in  motion,  and  they  rode  up  and  down  once  or  twice. 
Suddenly  the  machine  stopped,  and  witness  saw  Hall  lying  down. 
He  thought  he  must  have  had  an  electric  shock,  but  found  his 
arms  had  got  caught.  They  had  ridden  on  the  traverser  many  a 
time.  Mr.  R.  G.  M'Laughlin.  the  work^  manager,  said  the  traverser 
was  electrically  driven  and  was  being  repaired,  and  the  guards  for 
the  time  being  had  been  taken  off.  A.  E.  Wilson  said  he  found 
deceased's  right  arm  pinned  to  the  cog-wheel.  He  died  on  Sunday. 
The  jury  returned  a  verdict  of  "  Accidental  death."  and  expressed 
the  view  that  some  charg'e  hand  or  responsible  person  should  be  in 
charge  of  the  boys  until  they  were  off  the  premises. 

At  Barrow-in-Furness,  on  Tuesday,  the  Coroner  of  Furness  con- 
cluded an  inquiry  into  the  death  of  Jane  Mill  Jones,  a  sweeper-up 
at  the  Naval  Construction  Works,  which  occurred  in  hos].iital  on 
March  28th,  as  the  result  of  burns  sustained  through  an  explosion 
at  an  electric  motor,  which  ignited  her  clothing.  John  Worlsey, 
tool  setter,  said  he  saw  the  deceased  near  the  motor,  which  was  on 
the  ground,  and  she  had  a  shovel  in  her  right  hand,  which  she  was 
pulling  behind  her.  The  shovel,  he  thought,  must  have  caught  the 
wire  to  the  motor,  because  there  was  an  explosion,  and  the  woman 
was  enveloped  in  flames.  She  was  removed  to  hospital.  James 
Ferguson,  charge  hand  electrician,  said  that  on  hearing  of  the  affair, 
he  at  once  went  to  the  place,  and,  on  examining  the  electric  motor, 
found  that  undue  pressure  had  been  placed  on  one  of  the  leads 
which  came  through  a  pipe  through  the  ground.  It  had  been 
wrenched  from  its  terminal,  as  there  was  evidence  of  burning  on 
the  motor  casing.  The  explosion  was  a  Hash  to  earth  caused  by  the 
short-circuit,  which  was  m.ade  by  the  terminal  wire  touching  earth ; 
the  flash  would  set  fire  to  anything  of  a  combustible  nature,  and 
would  account  for  the  deceased's  clothing  becoming  ignited.  In 
reply  to  a  question,  Mr.  H.  Clarke.  H.M.  Inspector  of  Factories,  said 
he  had  seen  the  motor,  and  would  say  that  it  was  reasonably  safe. 
They  did  not  know,  however,  how  the  wire  was  connected  with  the 
terminal,  whether  by  an  eye  or  a  hook.  If  it  had  been  connected 
with  an  eye  it  would  have  been  impossible  to  pull  it  off  the  ter- 
minal. The  wire  had  been  pulled  away.  The  jury  returned  a 
verdict :  "  That  the  deceased  accidentally  had  her  clothing  set  on 
fire  by  an  explosion  caused  by  the  severance  of  the  line  at  one  of 
the  motors,  and  died  from  the  burns  received." 

An  electrician  named  John  Hexh.am  (48\  of  Barrow,  went  into 
the  storeroom  of  a  floating  dock  to  disconnect  some  wires  in  a 
junction-box.  This  box  was  8 ft.  from  the  ground,  and,  apparently, 
he  would  stand  on  a  plank  4  ft.  from  the  ground.  After  some 
time  he  was  found  on  the  floor,  having  apparently  fallen  from  the 
plank.     He  died  the  same  day.     Verdict  :"  Accidental  death."' 

Volnnteer  Notes. — London  Army  Troops  Companies, 

VonJNTEER   Enoixeers. — Headquarters:   Balderton   Street,  Gros- 
venor  Square,  W.  1. 

Orders  tor  the  week  ending  .\pril  20th,  1918,  by  Lieut.-Colonel  C.  B.  Clay, 
V.D.,  Commanding. 

Captain  of  the  tr«fc.— Capt.  E.  G.  Fleming. 

Next  for  Duty. — Capt.  W.  Hvnes. 

Monday,  April  15th.— No.  3'Company,  6.30—8.30.  Recruits'  Drill,  6.30—8.30. 
Signalling  Section,  6.30—8.30. 

Tuesday,  April  IGth. — Lecture  on  "Demolitions,"  6.30.  Physical  Drill 
and  Bayonet  Fighting,  7.30. 

Wfednesday,  April  17th.— No.  1  Company,  Entrenoljments,  Ac,  6.30. 
Recruits'  Drill,  6.30. 

Thursday,  April  18th. — No.  2  Company,  Entrenchments,  &c.,  6 — 8.  Recruits' 
Drill,  6.30— «.30.    Signalling  Section,  6.80—8.30.    Ambulance  Section,  6.30—8.30. 

Friday,  April  19th.— Musketry,  o.:«— 8. 

Saturday,  April  20th.— Commandant's  Parade,  2.45,  for  drill  in  Hyde  Park. 
Drill  Order,  with  rifles. 

Sperial  Noticei.—All  drills  will  be  held  at  Headquarters  unless  otherwise 
stated. 

(By  order)  Macleod  Yeabslet,  Capt*  ajid  Adjutant. 

Warwickshire  Volunteer  Engineers. — Warwickshire  Engi- 
neers (Volunteers)  were  iu  training  in  camp  for  Easter  at  Chadwick 
Manor,  Knowle,  under  the  command  of  Major  D.  Shanks.  The 
syllabus  of  training  was  prepared  by  Capt.  and  Adjutant  S.  T. 
Pembertou,  and  his  efforts  to  make  the  camp  a  success  were  ably 
seconded  by  Capt.  E.  J.  Jenkins,  Lieut.  G.  0.  Donovan,  and 
Second  Lieut.  W.  H.  Varnom.  The  camjy  was  formed  on  Thursday, 
March  2Gth.  On  Friday  air  line  and  cable  sections  were  at  work  : 
on  Saturday  Col.  D.  F.  Lewis.  C.B.,  Commanding  Officer  of  the 
Warwickshire  Volunteer  Regiment,  inspected  the  men  and  their 


work.  The  Colonel  expressed  his  sati8ta*;tion  at  the  soldierly 
maiiner  in  which  the  ofiicers  and  men  paraded.  A  concert  was 
held  on  Saturday,  presided  over  by  the  Commanding  Officer.  On 
Sunday  the  Engineers  attended  Church  Parade  at  Knowle  Church, 
and  on  Easter  Monday  the  camp  was  early  astir  and  all  sections 
at  technical  work.  The  motor  air  line  section,  under  Lieut.  H. 
Varnom,  ran  out  wires  on  poles,  as  per  schedule  arranged,  to  buzzer 
instrimient  stations,  and  the  cable  section,  under  Capt.  E.  .Tenkins, 
ran  out  similar  telephone  lines  to  field  telephone  stations.  The 
technical  work  was  carried  out  in  a  creditable  manner,  and  the 
officers,  non-coms.,  and  men  were  complimented  by  the  CO.  on 
their  aecomplishment.  The  afternoon  was  devoted  to  sports,  and 
in  the  evening  another  concert  was  held.  On  Tuesday  the  morning 
was  devoted  to  loading  wagons  and  clearing  up.  and  the  Engineers 
and  equipment  returned  to  headquarters.  Thoro  Street  Barracks, 
Birmingham,  on  Tuesday  afternoon.  In  addressing  the  officers, 
non.-com.  officers  and  sappers.  Major  Shanks  complimented  all  on 
their  work.  He  specially  praised  the  excellent  work  of  the 
Adjutant.  Capt.  S.  T.  Pemberton.  to  whom  was  allotted  the  task  of 
organising  the  camp  and  making  all  arrangements  for  the  training 
and  comfort  of  the  men.  Lieut.  G.  O.  Donovan  acted  throughout 
the  camp  as  orderly  officer,  and  had  the  whole  camp  under  firm, 
but  kindly,  control  from  start  to  finish.  Cant.  Jenkins  and  Lieut. 
Varnom  both  carried  out  their  duties  in  an  efficient  manner,  and 
the  sappers  benefited  greatly  by  the  training  they  received  under 
these  capable  officers. — Binninfihum  Xews. 

Appointments  Vacant.— Mains  assistant  for  Snnderland 

Corporation  (.£225)  ;  junior  shift  engineer  for  Gravesend  Corpora- 
tion f55s.)  ;  shift  engineer  for  Farnworth  (OUs.  -f-  124  per  cent.)  ; 
fitter  and  general  station  hand  (  t:2.'J0)  for  the  Electric  Light 
Station  at  Lagos,  Nigeria  ;  cable  jointer  (ls.'4d.  an  hour)  for  the 
Eccles  Corporation  Electricity  Department :  charge  engineer  for 
the  Dover  Coqjoration  Electricity  Department :  assistant  shift 
engineer  (TOs.)  tor  the  Battersea  Corporation  Electricity  Works. 
See  our  advertisement  pages  to-day. 

Dr.  Ferranti's  Cotton-spinning  Patent. — On  Wednesday 

last,  Mr.  .lustice  Sargant,  in  the  Chancery  Division,  concluded  the 
hearing  of  a  petition  by  Dr.  S.  Z.  de  Ferranti  and  Messrs.  Coates, 
cotton  spinners,  of  Paisley,  for  an  extension  of  Letters  Patent 
granted  to  Dr.  Ferranti  in  1903  for  an  invention  relating  to 
spinning,  twisting,  and  doubling  machinery.  There  was  no  oppo- 
sition, and  his  Lordship,  in  the  result,  reserved  his  formal  judgment, 
but  said  he  was  disposed  to  grant  an  extension  for  seven  years. 

Patents  and  Alien  Enemies. — The  Board  of  Trade  has 

granted  licences  in  respect  of  23  patents  issued  to  the  firm  of 
R.  Bosch  and  others,  dating  from  1908  to  1913,  to  the  British 
Lighting  and  Ignition  Co.,  Ltd.,  and  the  Public  Trustee  has  granted 
a  licence  to  the  same  company  in  respect  of  Patent  No.  10,380/14, 
issued  to  R.  Bosch. 

The  I.E.E.  Wiring  Rules. — The  Council  has  adopted  a 
recommendation  of  the  Wiring  Rules  Committee  that  Wiring  Rule 
No.  62  shall  not  apply  to  consumers'  electric  supply  meters  for 
'currents  up  to  100  amperes,  made  in  accordance  with  the  Engi- 
Tieering  Standards  Co;nmittee's  Specification  No.  37.  The  rule 
referred  to  relates  to  the  method  of  connecting  conductors  larger 
than  7/1  s  s.w.G.  to  the  terminals  of  the  meter,  requiring  the  use  of 
cable  thimbles. 

Production  of  Home  Fuel  Oil. — The  Minister  of  Muni- 
tions, in  agreement  with  the  Secretary  for  the  Colonies  and  the 
Petroleum  Executive,  has  appointed  a  Committee  to  inquire  into 
certain  matters  relating  to  fuel  oil,  with  the  Marquis  of  Crewe  as 
chairman.  The  Committee  will  consider  the  report  which  has  been 
rendered  by  the  Petroleum  Research  Department  on  the  production 
of  fuel  oil  from  home  sources. 

The     Fixation     of     Atmospheric    Nitrogen. — In    the 

Zritxchrit't  dex  \'ereiiies  Deiitxclier  Inr/rnieure  H.  AndriessenS 
*Sescribes  an  arrangement  working  on  the  same  principle  as  the 
Birkeland  furnace  for  obtaining  nitrogen  from  the  direct  com- 
bustion of  air.  and  for  which  80  per  cent,  higher  output  is  claimed. 
The  Birkeland  furnace  is  based  on  the  assumption  that  a  maximum 
yield  of  fixed  nitrogen  is  obtained  by  spreading  out  the  arc  so  as  to 
obtain  a  maximum  reaction  surface.  The  Andriessens  furnace,  on 
the  other  hand,  aims  at  obtaining  maximum  linear  extension  of  the  arc 
and  minimum  surface  of  the  flame  volume,  on  the  ground  that  the 
reaction  velocity  between  nitrogen  and  oxygen  is  extraordinarily 
high,  so  that  the  sooner  the  products  can  be  removed  from  the  flame 
zone  the  less  the  extent  to  which  dissociation  will  occur.  The 
nitric  oxide  should  be  cooled  down  in  the  shortest  possible  time, 
and  previous  methods  do  not  take  accoimt  of  this  condition.  The 
arc  should  be  lengthened  as  much  as  possible,  and  its  surface  kept 
as  small  as  possible.  To  effect  this,  an  air  blast  is  delivered 
between  two  vertical  rod  electrodes  set  below  bul  in  the  same  ver- 
tical plane  as  the  line  joining  the  poles  of  apo'^'erful  electro- 
magnet. The  net  result  of  air  blast  and  magnetic  field  is  to  spread 
the  arc  over  a  surface  limited  by  a  helix  which  may  have  a  pitch 
of  only  a  few  mm.  The  air  velocity  may  be  four  times  that  usual 
in  the  Birkeland  furnace.  From  a  35-K\v.  furnace  the  yield  may 
be  70  gm.  (referred  to  lUU  per  cent,  nitric  acid)  as  compared  with 
30  to  i.'i  gm.  from  a  Birkeland  furnace  of  equal  power. 

The  \oi:<li  Hij'lni-Eli'ktii4i  Xrarlstofuldiesel.skah.  Christiania, 
denies  that  the  Andriessens  method  is  so  much  superior  to  the 
Birkeland  method,  and  states  that  the  output  of  furnaces  of  the 
latter  type  is  considerably  higher  than  is  stated  by  Andriessens  ; 
the  latter  replies  that  his  results  incorporate  the  experience  of 
eight  years'  work,  and  that  no  authoritative  figures  have  ever  been 
given  of  the  performance  of  the  Birkeland  furnace. 
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OUR    PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineers,  whether  cimnected  with,  th« 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  vosted  as  to  their  morements. 


Central  Station  and  Tramway  Officials. — At  a  Ujeetiug  of 
the  Belfa.st  CtoriJoration  last  week,  Coun.  Six  Ci'awford 
M'CuUough  drew  attentiou  to  tlie  fact  that  the  tramway 
juanager.  Mr.  J.  S.  D.  Moff.^tt,  had  been  recommended  for 
the  appointment  of  deputy  manager  of  the  Livei'pool  Coi"pora- 
tion's  tramways,  and  that  the  Council  in  committee,  with  a- 
view  to  retaining  his  services,  recommended  that  his  maxi- 
mum salary  be  fixed  at  A'l.iiCW,  to  be  reached  by  annual 
increments  of  ±'1(XI  in  September,  1918,  dBlOO  in  September, 
1919  and  19-20,  and  i;.50  m  19'il.  He  understood  that  Mr. 
Molfatt  would  accept  those  terms.  The  recommendation  was 
unanimously  adopted. 

The  Bath  Electricity  Committee  has  increased  the  salai-y  of 
Mr.  A.  R.  Sh.m'ley,  deputy  electrical  engineer,  from  £'27u  to 
ij32-5  i)er  annum. 

Worthing  Corporation  Electricity  Committee  has.  increased 
the  salary  of  Mr.  H.  .A.  Best,  the  assistant  electrical  engineer, 
from  f  17o  per  annum  to  i'lOJ,  with  two  further  £10  incre- 
ments to  a  maximum  of  £215. 

Mr.  Perci'  Priestley,  geineral  manager  of  the  Oldham  Cor- 
ixiratiou  tramways,  has  been  appointed  deputy  manager  of 
the  Liverpool  Corporation  tramways,  subject  to  the  approval 
of  the  City  Council,  at  £800  pev  annum. 

The  Bexhill-on-Sea  T.C.  has  increased  the  salary  of  the 
chief  assistant  electrical  engineer  to  £175  a  year. 

Mr.  J.  Makin,  electrical  mains  suiwriutendent  of  the  north- 
ern district  at  Stoke-on-Trent,  on  leaving  to  become  deputy 
electrical  engineer  and  tramways  mana-ger  at  Bexley  Heath, 
has  been  presented  by  the  staff  and  townsmen  with  an  illumi- 
nated address  and  a  gold  watch. 

EastbouiTie  Electricity  Committee  has  recjommended  the 
payment  of  an  honorarium  of  £50  to  the  electrical  engineer, 
m  recognition  of  extra,  work  caused  by  the  shoi-tage  of  staff. 

Doncaster  Electricity  and  Tramways  Committee  has  re- 
commended that  the  salary  of  Mr.  1'.  Potts,  acting  traffic 
manager,  be  advanced  from  £'206  to  £'250  a  year. 

I'iikenhead  Tramways  Committee  has  recommended  the 
T  I '.  to  increase  the  salai'y  of  Mr.  C.  Clarke,  tramway  mana- 
ytr,  from  £150  to  £500  a  year,  with  annual  increments  of  £50 
to  £650. 

Mr.  C.  J.  Spencer,  the  Bradford  tramway  manager,  has 
been  rcleas^-d  by  the  Admiralty,  in  response  to  urgent  pres- 
sure from  the  city  that  he  might  be  allowed  to  take  up  his 
old  duties.  The  Admiralty  write  that  they  part  with  Mr. 
Spencer  with  great  reluctance,  and  convey  their  thanks  to 
the  tramway  department  and  the  Council  for  the.  loan  of  that 
oflicial  to  be  Assistant  Director  (Labour  Division)  of  the  Ship- 
yard Labour  Department.  Tlie  Admiralty  hope  to  utilise  the 
advice  and  experience  of  Mr.   Spencer  on  a  future  occasion. 

Mr.  James  Hamilton,  son  of  Mr.  J.  B.  Hamilton,  the 
general  manager  of  the  Ix^eds  Coiiioration  tramways,  has 
been  iipix)inted  in  charge  of  the  new  pai'cel-carrying  scheme 
in  connection  with  the  Leeds  tramways. 

Northampton  T.C.  has  increased  the  salary  of  the  tramway 
manager  from  £350  to  £400  a  year. 

Tlie  York  Electricity  and  Tramways  Committee  recom- 
niend.i  the  City  Council  that  the  ofhces  of  city  electrical  engi- 
neer and  traujway  manager  be  amalgamated  at  an  inclusive 
salary,  and  that  the  salary  of  the  engineer  and  tramway 
manager,  Mr.  J.  W.  Hame,  be  increased  from  £550  by  £100. 
with  further  annual  increments  of  ,£-jO  to  a  maximum  nf 
£801).  such  increa.se  to  cover  the  12J  ["x-r  cent.  a<lvance  under 
the  .\skwith  award,  if  held  to  be  payable. 

General. — Mr.  C.  W.  Crosbie  has  resigned  his  ixjsition  with 
Messrs.  Ferranti,  Ltd.,  on  his  appointment  as  an  electrical 
engineer  under  the  Air  Ministry. 

Captain  J.  Yodng  has  been  transferred  to  the  Indian  Army 
and  aptxiinted  Deputy  As.si.stant 'Director  of  Mditary  Work.'^ 
at  .Army  Headquarters,  India.  He  was  formerly  lieutenant 
in  the  Highland  Light  Infantry,  and,  in  civil  life,  electrical 
-engineer  with  the  Scottish  Boiler  Insurance  and  Engine  In- 
six-ction  Co.,  Ltd.,  Glasgow. 

Mr.  F.  K.  Cooke,  F.C.I. S.,  late  secretary  with  the  Un- 
breakable Pulley  &  MiUgearing  Co.,  Ltd.,  and  the  Cooper 
Pioller  Beatings  Co.,  London  and  Manchester,  has  been  ap- 
pointed secretary  to  .John  Wood  Sc  Sous,  Ijtd.,  of  Barley 
Br(K)k   Foundry  and  Engint^ering   Works.  Wigan. 

Mr.  .losEPH  RiPPON.  of  th<-  Bermuda  Oal>le  Compnnirs,  ami 
ctiainiKin  of  the  Berimidar  (Jontiiigent  (V>mmittep.  has  been 
iiiKa-rded  the  O.B.E.  for  .■JcrviccH  in  or  for  the  Overseas  Donii- 
oi'irr.s.  Colonies,  and  Protectorates  in  (connection  with  the  war. 
■•Bi'.  .T.  Erskine-Murray,  who  is  now  engaged  in  Govern- 
ment service,  has  retirwl  from  the  finn  of  Messrs.  Clark. 
Porde,  Taylor  &  Erskine-Mun'ay,  and  Mr.  A.  L.  Dearlove  will 
be  joined  by  Mr.  E.  S.  Heurtley  a.s  a  iwrtner  in  the  firm, 
which  will  revert  to  the  old  .style  of  Messrs.  Clark.  Forde  and 
Taylor.  Mr.  Heurtley  is  a  member  of  the  In.stitution  of  Elec- 
trical Engineers,  and  is  well  known  in  the  cable  world  as  the 
inventor  of  the  Heurtley  magnifier  relay,  and  other  important 


inventions  in  connection  with  subm;irine  calilcs.  We  wish 
Mr.  Dearlove  and  his  partner  the  success  which  attended  the 
old  firm  (friends  of  our  youthful  days)  through  .so  many  long 
years  of  activity. 

Roll  of  Honour. — The  Times  records  that  Lieutenant  G.  K. 
Steinberg,  M.C,  M.G.C,  who  was  killed  on  March  ■2'2nd, 
aged  25,  was  educated  at  University  College  School,  and  on 
leaving  entered  the  patents  depai'tment  of  the  British  Thom- 
.son-Houston  Co.,  Ltd. 

The  death  in  action  is  announced  of  Second-Lieutenant 
E.  T.  Wilson,'  Royal  Warwicks,  of  the  B.T.H.  Co.,  Rugby. 

The  death  in  action  is  repoi-ted  of  Sergeant  B.  G;ll,  West 
Yorkshire  Regunent,  and  formerly  with  Messrs.  Ingleby  and 
Co.,  Ltd.,   manufacturing  electrical  engineers,   Leeds. 

Captain  George  Vallance  Rowbottom,  M.C,  Oxford  and 
liiicks.  L.I.,  reported  missing  suice  March  '2181,  was  prior  to 
enlisting  in  the  R.N.D.  an  electrical  engineer  at  Oxford. 
•«-  Sergeant  J.  Yates,  R.G.A.,  who  has  been  awarded  the  Bel- 
gian Cioix  de  Guerre,  was  fonnerly  a  motorman  on  the 
Burnley  Coi'iioration  tramways. 

Siipper  B.  Armstrong,  of  Seedley,  Manchester,  killed  on 
March  '29th,  was  foiTueriy  employed  at  the.  'British  Westing- 
house  Co.'s  Works,  Trafford  Park. 

Private  A.  C.  Entwistlr,  Manchester  Regiment,  who  has 
died  of  wounds,  was  employed  in  the  Manchester  Corp<jra- 
tiou  electricity  department  at  the  Town  Hall. 

Sapper  H.  Handley,  R.E.,  who  has  died  of  wounds,  was 
employed  by  Mcssi's.  Electromotors,  Ltd.,  Manchester. 

Private  J.  A.  J.  Wainer,  Manchester  Regiment,  seriolisly. 
wounded,  was  employed  by  Messrs.  Royce,  Ltd.,  Trafford 
i'urk. 

Secftnd-Lieu tenant  R.  P.  Shaw,  forineiiy  an  electrician  with 
the  Rochdale  Electric  Co.,  has  been  killed  in  action,  aged  '24 
years.  , 

Captain  and  Adjutant  Harold  Smith,  formerly  chief  assis- 
tant to  the  Leeds  tramways  traffic  superintendent,  has  died 
from  wounds. 

Seoond-Lieutenant  A.  D.  Moore,  Essex  Regiment,  for- 
merly in  the  employ  of  the  India-Rubber  Co.,  Silvertown, 
was  killed  on  '23rd  ult.  Corporal  Ji  H.  Flett,  Royal  Fusi- 
'liers,  of  the  same  company,  has  been  W'ounded  and  missmg 
since  November  30th  last.  Sergeant  A.  H.  Taylor,  B.F.A., 
who  w'as  in  the  waterproofing  department  of  the  India-Rubber 
Co.,  was  gassed  in  France  in  Match.  Private  W.  L.  Jackson, 
Middlesex  Regiment,  formerly  in  the  cashier  and  buyer's 
office  of  the  India-Rubber  Co.,  is  now  a  prisoner  of  war. 

Obituary. — Mr.  Robert  Winthrop  Bl.^ckwell,  M.I.E.E. — 
By  the  sudden  death  of  Mr.  Robert  W.  Blackwell,  after  a  very 
short  illness,  at  his  residence,  "  Elmbank,"  Hampstead,  on 
March  '28th,  the  electrical  profession  loses  one  of  the  few 
lemaiuing  and  best  knowm  pioneers  of  electric  ti"actiou,  and 
one  who.se  name  has  been  intimately  connected  with  this 
mast  unportant  branch  of  electrical  engineering,  both  in  the 
I'uited  States  and  in  this  counti-j-,  for  the  last  35  years.  Born 
in  1858,  Mr.  Robert  W.  Blackwell  graduated  as  M.A.  ami 
B.L.L.  at  Princeton  University,  where  he  was  a  contemporary 
of  President  WiLson,  and  afterwards  i>ractised  as  a  Councillor 
of  Law  at  the  American  bar.  Attracted,  however,  by  the 
great  demand  for  mechanically-operated  street  cars,  the  need 
for  which  was  so  urgently  felt  in  the  United  States,  he  jointly 
with  Mr.  Edward  W.  Bentley  and  Mr.  Walter  H.  Knight, 
founded  in  1883  the  Bentley-Knight  Electric  Railway  Co.,  of 
Xew  York,  which  installed  and  equipped  an  electrically- 
operated  tramway  system  in  Cleveland,  Ohio,  opened  for 
traffic  in  1884,  and  which  was  the  first  line  to  be  operated 
electrically  as  a  commercial  undertaking.  Mr.  Blackwell,  as 
a  contemiKU-ary  of  Sprague.  Vandei-poel,  and  Edison,  was  inti- 
iiiat<'ly  assfwiated  with  the  great  pioneer  work  carried  out  in 
the  U.S.A.  betwee.n  1883  and  1889.  He  was  actively  engaged 
with  the  management  of  his  company  until,  in  1889,  he  trans- 
ferred the  Bentley-Knight  Co.'s  interests  to  the  Thom.son- 
Ilou.ston  Co.,  of  "liynn,  Mass.  Mr.  Blackwell  was  shortl\- 
afterwards  summoned  to  England  to  give  ■  evidence  before 
Parliament  on  behalf  of  the  first  Bill  promoted  by  the  Central 
London  Railway  Co.,  and  it  was  the  experience  he  gained 
during  this  stay  which  showed  him  the  gi'eat  prospects  of 
electric  traction  in  the  United  Kingdom,  and  which  eventn- 
ally,  in  181KI.  induced  him  to  take  up  his  residence  in  this 
country.  In  l«9r)  he  bi'came  asstxiated  with  Messrs.  Oreen- 
wikkI  &  Batley,  of  l.wvls,  in  conjunction  with  whom  he 
opened  an  office  in  London  for  the  purjHxse  of  introducing 
electric  traction  <)n  ibe  tramway  systems  in  the  I'nited  King- 
doi^i.  In  1804  Mr.  IMackwell  founded  the  firm  of  Rob.rt 
W.  Blackwell  &  Co..  wliich,  ever  since  that  time,  has  been 
well  known  as  one  of  the  leading  firms  of  merchants,  nianu- 
racturers,  engineers,  and  contractors.  In  1895  Mes-srs.  Bla<k- 
vvdl  we<'ured  the  contriiet  from  the  British  'nionison-llouston 
Co.  for  the  con.struetion  and  electrical  equipment  of  a  m-w 
tramway  in  Bristol,  and  the  work  they  there  carried  out  wa.i 
.so  .satisfaetorv  that  it  at  once  secured  their  position  as  lead 
ing  contract<>is  in  the  eU'itric  traction  field.  The  great  finan- 
cial success  secured  by  this  first  electrification  on  a  conimcr- 
ciad  scale  sei'ved  as  an  incentive  to  many  others.  .'\s  engineeis 
and  contractors,  Measrs.  R.  W.  Blackwell  were  henceforth 
connected  ^ith  a  very  large  nmnber  of  the  electric  traction 
systems  installed  in  this  country.  They  supplied  materials 
and  engineering  advice  to  a  large  number  of  continental  firms. 
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and  they  were  the  expert  advisers  on  traction  matters  to  such 
firms  as  the  Oerlikon  Co.,  Schuckert  &  Co.,  and  Ganz  &  Co., 
and  their  designs  and  speciahties  are  fo  be  found  in  a  very 
large  number  of  electric  tramway  installations  throughout 
Europe,  Africa,  Asia,  and  South  America.  It  was  they  who 
designed  the  originally  successful  trolley  standards  for  top- 
seat  tramcars,  and  who  first  standardised  the  pole  and  bracket 
ann  constnrction  for  overhead  lines.  Wherever  anything  new 
was  to  be  seen,  or  experience  was  to  be  gained,  there  Mr. 
Blaokwell  went,  or  sent  his  engineers  or  representatives,  to 
investigate  and  test,  with  the  result  that  purchasers  always 
came  to  him  for  information  and  advice.  He  exhibited  in 
1897  at  the  Brussels  Exhibition  an  exhibit  which  was  one  of 
the  most  interesting  in  the  whole  British  section,  and  he 
^^■as  a  member  of  the  International  Jury  there.  It  is  interest- 
ing to  note  that,  although  American  born  and  a  veiy  promi- 
nent member  of  the  American  Society  in  London,  all  Mr. 
BlackweU's  associates  and  staff  were  British.  His  firm  cai- 
ried  out  many  important  works  for  English  railway  com- 
panies, including  the  Great  Western,  the  Great  Central,  and 
the  London,  Brighton  &  South  Coast  Railway  Companies.  The 
work  carried  out  for  the  last-mentioned  company  includes 
some  of  the  most  difficult  bits  of  construction  ever  put  up,  and 
was  erected  under  the  most  unfavourable  conditions.  The  work 
was  carried  out  to  the  design,  and  under  the  supervision,  of 
Mr.  Philip  Dawson,  M.Inst. C.E.,  &c.,  the  consulting  elec- 
trical engineer  of  the  L.B.  &  S.O.  Railway  Co.,  who  for  the 


Robert  Winthrop  Blackwell. 

first  15  years  of  Mr.  BlackweU's  activities  in  this  country  had 
been  intimately  associated  with  him.  This  line  has  now  been 
in  operation  for  over  nine  years,  and,  thanks  to  the  observa- 
tion of  the  piinciple  always  inculcated  in  his  staff  by  Mr. 
BlackweU  of  never  doing  bad  work,  the  results  have  fully 
justified  the  confidence  placed  in  him  by  this  company,  and 
have  falsified  the  many  criticisms  made  against  the  adop- 
tion of  the  overhead  sj'stem,  as  well  as  the  prophecies 
as  regards  the  high  cost  of  maintenance,  frequent 
failures,  and  interniption  of  sei-vice  made  from  so  many  .sides 
when  the  decision  of  the  Brighton  Co.  to  adopt  the  overhead 
system  first  became  known.  As  founder  and  chairman  of 
Robei-t  W.  BlackweU  &  Co.,  Ltd.,  his  name  is  a  household 
word  among  tho.se  connected  with  electric  traction  through- 
out the  world.  Not  only  as  an  engineer  and  contractor,  but 
in  many  other  directions  Mr.  Blackwell  showed  an  initiative 
by  building  up  a  most  successful  roofing  business,  the  mate- 
rial being  made  in  his  own  works,  by  the  manufacture  in  this 
country  of  apparatus  and  materials  which  had  previously  had 
to  be  imported  from  abroad,  and  by  doing  everything  he  could 
to  encourage  British  enterprise.  He  was  for  many  years 
chairman  of  Messrs.  Johnson  &  Phillips,  the  well-known  elec- 
trical engineers  and  cable  manufacturers,  and  did  vei-y  much 
to  bring  them  to  the  high  pitch  of  prosperity  they  have 
reached  to-day,  and  he  was  as  much  loved  and  respected  by 
his  co-directors  and  the  employes  of  this  firm  as  he  was  by 
those  of  Messrs.  Blackwell  &  Co.  He  had  many  outside  in- 
terests. He.  was  in  charge  of  mo.st  of  the  an'an cements  for 
looking  after  the  American  Mditai-y  Mission  during  their 
visit  to  this  country,  and  he  was  a  great  supporter  of  the 
American  Red  Cross  ajid  kindred  societies. 


Mr.  J.S.  Brodie. — Mr.  John  S.  Brodie,  borough  engineer 
of  Blackpool,  last  year's  President  of  the  Institution  of  Muni- 
cipal and  County  Engineers,  passed  away  suddenly  on  Mon- 
day, aged  67  years. 

'WUl,— The  late  Sii-  J.  Wolfe  Barry  left  £'278,3fi2,  of  whichi 
.■£''2'25,033  is  net  personalty.    Sir  John  left  ^'250  to  the  Benevo* 
lent  Fund  of  the  Institution  of  Civil  Engineers,  and  £200  t< 
the  Benevolent  Fund  of  the  Institution  of  Mechanical  Engi 
neers.     On  the  death  of  his  widow,  a  further  HIM)  goes  i 
the  Benevolent  Fund  of  the  Institution  of  Civil  Engineers. 


CITY  NOTES. 


Kensington  and 
Knightsbridj^e 
Electric  Li>^ht= 
ing  Co.,  Ltd. 


Col.   R.    E.  Crompton,   presiding  at  th 
annual    meeting,    said    that    during    191^ 
lill.j.   and  1910  thei'e  had  been  a  progrei 
sivc  falling  off  in  their  units  sold,  but  hi 
forecast  of  a  year  ago  that  the  tide  ha 
tm-ned  in  their  favour  had  been  confirmee 
to  the  extent  of  nearly  half  a  miUion  units.    The  increase  ii 
output,  and  the  increased  charge  of  10  per  cent,  to  certain 
of  the  units  sold  had  increased  the  revenue  by  £10,500.     Thi 
number  of   unoccupied  houses    in    the   district    had   slightly 
decreased.     'The    total  cost   of  generating  had  increased    bv 
£6,041,    distribution    costs  had   shghtly   advanced,   and    ratM 
and  taxes  had  largely  increased.    The  larger  revenue  had  en-i 
abled  them  to  increase  the  amount  put  to  depreciation;  thej 
hoped  to  put  by  still  more  when  conditions  were  more  favour^ 
able.    They  had  also  increased  the  dividend  by  1  per  cent., 
and  the  amount  of  the  carry-forward.    Fuel  wasobtained  witlji 
difficulty,   and  its  quality   was  jjoor.     That  increased  labouj? 
charges,  as  larger  quantities  of  coal  had  to  be  handlfed,  andJ 
more  ash  was  produced.     The  scarcity  of  materials  for  mainJ 
jtenance,  and  the  practical  impossibility  of  getting  any  repairgj 
f  carried  out  at  manufacturers'  works,  had  entailed  on  them  thelti 
whole  duty  of  repairs;   this  had  been  done  efficiently,  b*ilt  iil 
certainly  added   to  the  expenses.     Their  supply   for  heatingi 
and  cookmg  had  considerably   increased,   owing  probably  tor 
consumers  finding  difficulty  in  obtaining  domeb-tic  coal,  andi 
deciding    to  install   electiic   heating  apparatus.     This    was  m 
I  useful  public  service,  as  it  caused  reduction  in  the  total  con3 
sumption  of  fuel,  which  was  very  wasteful  in  domestic  fir&a 
places.    P.artly   due  to  this  cause,    the  company's  showrooua 
and  sale  department  had  been   very   fully  occupied,  so  thafl 
the  sale?  had  nearly  doubled  during  the  year.     In  fact,  mora 
orders  had  been  received  than  they  could  carry  out  with  theig 
reduced  staff,  and  45  per  cent,  of  the  work  had  been  handew 
over  to   local  contractors.     It   would   not  be  wise  to  expec*) 
much  improvement,  if  any,  duiing  the  present  year.     They 
would  do  very  weU  if  they  kept  up  to  the  present  mark  of 
profit  earning.     Other  difficulties  were  in  prospect,  and  they 
felt  it  necessary  to  again  increase  the  prices  by  10  per  cent., 
making    the   total   advance    on   pre-war    prices    20    per  cent. 
Tliis  compared  very  favourably  with  the  increase  in  the  price 
of  other  commodities,   and   with   the.  purchasing  power  of  a 
sovereign  as  compared  to  peace  time. 

Mr.  W.  F.  Fladgate,  presiding  at  the 
annual  meeting  on  March  21st,  referred  tn 
tlie  great  difficulties  of  the  year.  Though 
the  sale  of  energy  'had  increased,  the  in 
crease  in  expenses-  had  been  correspond- 
ingly gi-eater.  Coal,  because  of  price  in- 
crease and  quality  decrease,  was  a  serious 
matter.  At  Bow  station  the  co.st  of  coal  increased  from 
£59.-365  to  £87,767.  Deahng  with  the  West  End  under- 
taking, sales  of  cun-ent  had  increased  bv  £13. .500.  but  the 
cost  of  fuel  was  hijjher  by  no  less  than  £18.500.  £l,.50O  foi 
the  intei-nal-comhust«>n  engines,  and  £17.000  for  the  purchas<- 
of  energy  from  the  City  undertaking.  The  increase  in  pur- 
chase was  due  to  the  difficulty  in  getting  fuel  for  the  We*i 
End  plant,  and  in  getting  repairs  done  to  enable  them  t<> 
use  it.  Every  item  of  exi)enditure  was  increased,  parti- 
cularly wages,  with  the  re.sult  that,  though  the  total  receipts 
were  ,£15.000  more  than  for  1916,  the  expenditure  increased 
by  £25,000.  In  the  cafie  of  the  City  undertaking,  the  re- 
ceipts were  £35,000  better,  b^t  practically  e-very  item  of  ex- 
penditure increased,  and  the  Ijalance  carried  to  revenue 
account  was  the  same  as  in  1^16.  During  1917  they  had  m.nde 
no  increase  in  the  piice  ofcuiTent,  but  a  very  considerable, 
increase  must  now  be  made.  Tn  the  City  area,  they  were 
handicapped  by  the  provisions  of  the  Order.  It  was  obtained 
many  years  after  the  other  London  Orders,  and  at  a  time 
when  the  price  of  current  had  been  much  reduced.  Their 
maximum  was  fixed  at  5d.,  and  at  that  time  it  was  probably 
not  an  unreasonable  figure.  The  effects  of  the  war  had  shown 
that  it  was  an  extremely  unfair  one,  but  the  Board  of  Trade 
had  not,  at  present,  seen  their  way  to  incre.ise  it.  They 
hoped  to  be  able  to  satisfy  them  of  the  unfairness  of  the 
position  that  one  company  out  of  all  the  London  companies 
should  be  pi'evented  from  charging  what  was  now  only  a 
reasonable  price  for  the  supply  of  electric  current  in  one 
half  of  their  area.  The  price  of  power  was  not  so  circum- 
.scribed.  and  consequently  they  would  be  able  materially  to 
increase  it.  They  would  probably  in  any  case  have  had  to 
increase  their  charges,  but  the  12i  per  cent,  rise  of  wages 
imposed  by  the  Ministry  of  Munitions,  added  to  the  increase 
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of  wages  that  they  had  already  given,  had  made  it  impera- 
tive. Not  only  would  that  I'ii  pel'  cent,  increase  their 
labour  bill,  but  indii'ectly  it  would  increase  the  price  of 
almost  every  material  that  they  had  to  buy.  i-leferring  to 
the  extreme  disabilities  under  which  they  had  been  labour- 
ing, he  said  that  it  had  often  been  a  matter  of  anxiety  to 
the  board  to  know  whether  they  could  go  on  with  the  work, 
but  by  the  help  of  the  employes  they  had  been  able  to  caiTy 
on  up  to  the  present.  One  of  the  After-the-War  Committees 
had  reported  upon  the  position  of  the  electric  hght  industry. 
No  final  report  had  yet  been  is.^ued,  but  there  had  been 
inteiim  reports,  one  in  particular  dealing  with  the  coal  sup- 
ply. He  asked  them  to  postpone  their  judgment  on  these 
interim  reports,  and  not  to  consider  them  too  seriously.  They 
were  by  no  means  unanimous — in  fact,  to  some  extent  they 
were  contradictory.  Incidentally,  the  London  companies  were 
more  or  less  blamed  for  not  having  supphed  energy  at  a 
cheaper  rate,  and  so  made  it  more  available  for  general  use. 
He  again  protested  against  this  charge,  as  he  believed  it  to 
be  unfair.  Whatever  might  be  'decided  as  regards  other  dis- 
tricts, the  London  area  should  be  dealt  with  as  an  individual 
one.  He  had  ix-r-sonally  endeavoured  for  many  years  to  bring 
about  an  amalgamation  of  the  London  companies,  as  he  be- 
lieved that  they  were  fully  comiJetent,  under  proper  condi- 
tions, to  carry  out  the  whole  work  for  the  London  area,  and 
w-ould  no  so  better  and  more  economically  than  any  other  pos- 
sible combination.  If  the  Board  of  Trade  had  sanctioned  the 
companies'  Bill  promoted  in  19(i8.  they  would  have  been  able 
to  deal  successfully  with  the  whole  of  the  London  district. 
He  believed  that  an  amalgamation  of  the  London  companies 
would  be  for  their  benefit,  and  for  the  benefit  of  the  L.C.C., 
who  had  the  ultimate  right  of  pmthase.  In  the  midst  of  war 
it  was  unwise  to  say  anything  as  to  the  future.  The  electric 
lighting  industry  w'as  perhaps  less  immune  from  consequent 
troubles  than  most  other  indu.stries.  Depending  as  they  did 
largely  upon  coal  supply,  the  work  of  the  enemy  sul^marine 
had  been  a  very  serious  menace  to  their  prosperity,  even  to 
their  very  existence. 

For    the    year    1917     the    profits    were 
W.  T.  Henley's    ±''238,72.5,  from  which  are  deducted  deben- 
Telegraph  Works  ture  interest  and  depreciation,  &c.,  ^75,857, 
Co.,  Ltd.  leaving  £16'2.S67.  plus  £69,730  brought  for- 

ward, making  j6'23'2,.597.  There  is  trans- 
|-  ferred  to  reserve  for  depreciation  of  trustee  securities  £''2.8U1, 
to  reserve  £2-5,000,  to  special  w'ar  allowances  reserve  ±'6,000. 
After  paying  the  preference  dividend,  the  ordinary  shares 
receive  lo  per  cent,  and  a  bonus  of  10s.  per  share,  less  tax, 
le;iving  £112,042  to  caiTy  forward. 

menl    has   been    made   to    the   Inland   Revenue    of    the   amount  of    Excess 

-    Duty  due   to   the  end   of    the   year  1916,   and    provision    has  been  made 

accounts    in   respect   of  the  liability    for   the   year  1917. 

i  Hj\  ision   has    again    been    made    for    special    depreciation    on    the    machinery 

Ih.:   factories  which  has  been  running   day  and    night  on  Government   work, 

r   purposes    which 


aking 


and    for    machinery    which   has   been    bought  specially 
will  be   useless,  or  of  problematical  value,   after   the   war. 

The   income-tax    is  charged   to    the    profit    and    loss  general 
of    to   the  profit   and    loss  account,    as  w.as    the   case  in    prcvit 
has   been  done  at   the  desire   of   the   auditors,  and   should    be 
a  comparison  of    the  balance    carried    to  profit    and   loss   general   account    with 
previous  years. 

It  is  proposed  to  sub-divide  the  £3  ordinary  shares  of  the  company  into 
shares  of  £1  each,  and  to  form  a  Tire  Co..  having  a  share  capital  of 
£200.000,  the  whole  of  which  will  be  held  by  the  companv,  also  to  increase 
the  ordinary  share  capital  of  the  company  by  £200.000,  and  to  distribute  that 
amount  in  fully-paid  shares  as  a  bonus  amongst  the  ordinarv  shareholders. 
The  consent  of  HM.  Treasury  has  been  obtained  to  the  issue  of  the  £200,000 
ordinary  shares,  but  authority  to  issue  shares  of  the  Tire  Co.  has  not  yet 
been  received. 

After  the  business  of  the  annual  meeting  (April  19th)  has 
been  disposed  of  the  .special  resolutions  respecting  capitalisa- 
tion of  the  reserve  and  the  formation  of  a  Tire  Co.  will  be 
submitted.  - 


W.  T.  Glover  &  Co.,  Ltd.— The  result  of  tradinsj  in  1917 
is  a  credit  balance  of  £40,439,  plus  £22,025  brought  forward. 
After  meeting  the  interest  on  the  4i  per  cent,  first  ^nd  5  per 
cent,  second  mortgage  debenture  stock,  and  paving  £5,786 
for  excess  profits  1915  and  1916,  £4.000  is  transferred  to  the 
trustees  of  the  second  mortgage  debenture  stock,  5  per  cent. 
is  paid  on  the  preference  shares,  less  income-tax,  £2,500  is 
transferred  to  first  mortgage  debenture  redemption  fimd,  a 
dividend  of  5  ix'r  cent,  and  a  bonus  of  2i  per  cent.,  less  tax, 
are  to  be  paid  on  the  ordinary  .=hares,  £20,000  is  put  to 
reserve  fund,  and  £10.770  is  canied  forward,  subject  to  Ex- 
cess Profits  Duty.  The  redemption  fund  for  the  first  mort- 
gage debenture  stock  will  now  stand  at  £45,500,  that  for  the 
6ec<ind  mortgage  ditto  at  £44.725.  and  the  reserve  fund  at 
£80,000,  making  a  total  of  £170,225. 

Folkestone  Electricity  Supply  Co.,  Ltd. — Notwithstand- 
ing the  adver.^  conditions  of  1917.  the  profits  are  sa'tisfactorv. 
The  equivalent  of  7.376  8-c.p.  lamps  were  added.  The  price 
to  consumers  was  advanced,  but  the  increased  revenue  has 
not  compensated  for  the  additional  expenditure  on  fuel  and 
labour.  The  nrofit  from  the  three  undertakings  (Folkestone, 
Sandgate,  and  Hythe)  were  £14.6;33.  Dividend  on  the  ordi- 
nary shares.  7  per  cent,  for  the  vear:  £4.262  to  depreciation 
fund;  £1,000  to  reserve;  £2.643  carried  forw.ird. 

Willans  &  Robinson,  Ltd. — .Accordim^  to  the  "  Fin.inri;d 
Times  "  the  directors  of  this  companv,  after  consultation  with 
the  board  of  Dick.  Kerr  &  Co.,  which  now  holds  the  majority 
of  the  shares  in  the  company,  propose  to  modify  the  arrange- 
ment with  the  "B"  preference  stockholders. 


Dublin  &  Lucan  Electric  Railway  Co. — Out  of  the  avail- 
able balance  of  £604  for  1917,  the  preference  dividend  is  to 
be  paid  for  one  half-year,  absorbing  £475,  leaving  £129  to  be 
carried  forward.  At  the  meeting  of  the  company,  Mr.  J.  W. 
Hill,  who  presided,  said  that  under  the  coal  conservation 
scheme  the  Government  had  ordered  a  very  c-onsiderable  re- 
duction in  all  railway  services,  and  in  the  case  of  this  com- 
pany it  would  necessitate  a  reduction  of  25  per  cent,  in  the 
existing  reduced  service,  such  reduction  taking  effect  on  April 
25th. 

Launceston  &  District  Electric  Supply  Co.,  Ltd. — During 
1917  the  revenue  receipts  were  £1,U73,  against  £1,102  in  1916, 
and  the  w'orking  expenses  were  £620.  Consumers  increased 
from  227  to  246,  and  lamps  connected  from  6,413  to  7,698. 
Motors  connected  now  number  16,  with  a  total  of  48  h.p. 
Gro.ss  profit  £453.  After  deducting  bank  charges  and  prefer- 
ence dividend,  paying  2  per  cent,  on  the  ordinary  shares, 
putting  £135  to  depreciation,  writing  £50  off  preliminary 
expenses,  and  putting  £25  to  resene,  £25  is  carried  forward. 

American  Telephone  &  Telegraph  Co. — The  report  for 
1917  states  that  net  earnings  were  $48,940,466,  or  $4,197,090 
more,  after  providing  for  Federal  income  and  excess  profits 
taxes  payable  in  1918.  Interest  charges  were  $10,469,360,  and 
dividends  at  the  regular  rate  of  8  per  cent,  per  annum 
-.$32,481,613.  Of  the  resulting  balance  there  were  canied  to 
reserves  $2,500,000,  and  to  surplus  $3,iS9,49-2.— Financial 
Times. 

British  Westinghouse  Electric  &  Manufacturing  Co.,  Ltd. 
— The  directors  recommend  a  dividend  of  7^  per  cent,  on  the 
preference  shares  for  the  year  ending  December  31st  last. 

Consolidated  Electrical  Co.,  Ltd. — Dividend,  2^  per  cent. 
on  the  ordinary  shares,  leaving  £2,947.         ^ 


STOCKS     AND     SHARES. 


Tdesd.\y  Evenixg. 
The  new'S  from  the  Western  Front  continues  to  be  the  pre- 
dominant factor  in  Stock  Exchange  markets.  Besides  this, 
however,  there  are  two  others  of  nearly  as  great  interest  in 
the  City,  to  wit,  the  Man-Power  Bill  and  the  forthcoming 
Budget.  Details  of  the  foimer  will  have  been  pubhshed  be- 
fore this  article,  and  therefore  the  immediate  effect  upon 
Stock  Exchange  prices  can  only  be  surmised.  In  advance, 
members  of  the  House  were  disposed  to  think,  having  regard 
to  the  prophecies  so  freely  made,  that  business  in  securities 
W'ould  be  considerably  affected,  and  that  if  a  large  number  of 
men  between  the  ages  of  41  and  .50  were  called  up,  the  influ- 
ence upon  prices  would  be  to  cause  a  decline  in  the  latter. 

Besides  this,  there  is  the  looming  ahead  of  the  Budget, 
with  its  probable  fresh  taxation.  Any  addition  to  the  income- 
tax,  for  mst-ance,  usually  lesidts  in  the  prices  of  fixed-interest 
stocks  giving  way,  inasmuch  as  the  holders  of  such  securities 
are  tempted  to  sell  them  in  order  to  reinvest  the  money  in 
.something  else,  though  it  should  be  more  speculative,  that 
will  bring  them  in  a  coiTesponding  rate  of  income,  allowing 
for  the  extra  addition  of  tax.  This  consideration  is.  of  course, 
emphasised  at  the  present  time  by  the  increase  in  costs  of 
living.  All  things  considered,  the  outlook  for  investment  is 
somewhat  nebulous,  though  experience  goes  to  show  that  in- 
vestors and  capitalists  take  a  surprisingly  short  time  to  settle 
down  to  new  conditions  when  these  are  imposed.    • 

The  majority  of  movements  in  prices  duruig  the  past  w'eek 
have  been  in  the  downward  direction,  although  a  faU  has 
made  no  great  progress  in  any  market.  At  the  root  of  the 
matter,  there  lies,  of  course,  the  natural  disinclination  on  the 
part  of  anybody  with  money  to  utilise  it  in  Stock  Exchange 
channels  until  more  light  has  been  shed  upon  the  situation, 
both  financial  and  military.  Yet  it  is  curious  t<_i  notice  that 
there  is  still  a  shortage  of  shares  in  various  directions,  and  of 
these,  the  most  apt  jUustration  which  has  come  under  our 
notice  is  the  fact  that  a  purchase  of  no  more  than  12  shares 
in  a  well-known  cable  company  had  the  effect  of  putting  up 
the  price  by  5s.  The  cable  market  on  the  whole  is,  however, 
leaning  to  the  duller  side,  and  small  falls  have  occurred  in 
Anglo-American  Deferred,  Eastern  Extensions,  Oriental  Tele- 
phones, and  LTnited  River  Plate  Telephones.  The  strength 
of  the  manufacturing  group  is  well  held,  and  the  slight  appre- 
hension felt  in  regard  to  the  possibility  of  the  Treasury  prohi- 
bitinii  new  .'hare  issues  is  but  little  apparent. 

Marconis  have  fallen  back  to  3L  and  the  recent  buyers 
who  '^nve  up  to  71  Is.  for  the  shares  on  the  issue  of  the  com- 
pany's law  suit  with  the  Government  are  probably  regretting 
their  hastiness.  The  sub.sidiaries  are  steady,  though  Marines 
have  eased  off  a  trifle  to  2|. 

Mexican  Utilities  are  duU.  There  are  smarll  falls  in  the 
shares  and  bonds  of  the  Mexico  Tramw-ays  Co..  and  this  in 
spite  of  the  encouraging  reports  which  are  reaching  this  side 
in  regard  to  the  present  position  of  affairs  in  the  Republic. 
A  report,  will  be  published  at  the  end  of  this  month  on  the 
investigations  of  two  well-known  New  York  bankers  w-ho 
have  been  studying  the  current  problem  at  first  hand  in 
Mexico  city.  This  should  result  in  recommendations  which 
are  likely  to  be  acted  upon  by  the  authorities  in  Mexico.  The 
Monterey  f.ight  ond  Power  Committee  published  the  other 
day  an  account  of  its  stewardship  to  date,  and  from  this  it 
is  evident  that  ilexicans  are  not  unwilling  to  do  what  they 


356 


THE    ELECTRICAL    REVIEW,      [voi.  S2.  no.  2,107,  April  12,  ms. 


can  to  restore  the  crerlit  of  their  countiy  by  tau-  and  honest 
treatment  of  the  utility  corporations,  and  others  of  similar 
character.  So  fai'  as  the  St<K-k  Exchan;jv  is  concerned,  how- 
ever, the  various  testimonies  borne  to  the  better  condition  of 
affairs  which  is  emerging  in  Mexico  ha\e  been  entirely  with- 
out effect,  for  prices  have  given  way  in  the  various  markets 
of  .'itoeks  and  shares  connected  with  the  Republic. 

General  Electric  ordinary  shares  have  ri.W'u  to  30J,  but 
apart  from  this  the  tendency  in  the  manufacturing  gi-oup 
Is  towards  rather  lower  levels.  India-Eubbers  went  hack  to 
1.3:5.  and  Westinghouse  Preference  to  2  11/16.  On  the  other 
hand,  Babcocks  are  up  to  3  5/16,  and  there  has  lieen  some 
tiilling  inquiry  for  a  few  of  the  debentuio  stocks,  with  the 
i-esult  that  pi'ices  stiffened  to  the  extent  of  a  point  or  so. 
Edisiin  ['reference  have,  ea.sed  off  to  a  guinea,  shares  changing 
hands  at  SOs.  6d.  to-day,  Tuesday. 

In  the  electiicity  supply  list,  Westminsters  are  I  down  at 
GJ,  and  this  is  the  only  movement  amongst  the  Ix>ndon 
shares.  Incidentally,  it  is  interest;ing  to  notice  from  the 
report  of  the  Stock  Exchange  just  out  that  it  cost  the  House 
,i'l,:!71  9s.  .5d.  for  electric  iwvrer,  w'orking  expenses;  and  main- 
t4»nance  in  respect  of  the  yeax  just  finished,  this  showing  a 
reduction  of  about  ,£70  as  compared  with'  the  previous  12 
months.  The  electric  railway  maj-ket  is  heavy.  Districts 
receding  to  14,  and  Underground  Incomes  to  77^,  the  reason 
lieing  the  lack  of  vitality  or  resiliency  in  markets  generally. 
The  same  want  of  .spring  is  noticeable  in  rubber,  armament, 
and  other  industiial  sexitions,  w-hile  the  only  notable  activity 
amongst  mining  shares  has  been  in  a  few  Coniish  issues  that 
liave  .suddenly  become  popular. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  maJiing  use  of  the  figures  appearing' 
in  the  following  list,  that  in  some  cases  the  prices  are  only  generaJ,. 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES 

Home  Electricity  Companies. 

Dividend  Price 

>      '      .  April  9.     Rise  or  (sU 

1916.    1917.  1918.        this  week. 

Brompton  Ordinary       ....       9       10  69  — - 

Oharing  Grose  Ordinary           .,64  3i^  — 

do.       do.        do.     4i  Pre)..       4)       4)  8|  — 

Cbelsea       3         8  3  — 

City  of  London 8         8  12g  — 

do.       do.   6  per  cent.  Pre(,       (<         6  31  — 

Oounty  of  London          . .        . ,       7         7  leg  — 

do.         6  per  cent.  Pret.       6         6  9i  — 

Kensington  Ordinary     .,        .,        6         7  62^d  — 

London  Blectrio Nil    Nil  li  — 

do.        do.  6  per  cent.  Pref.       4         6  '6h  — 

Metropolitan        ......       3         4  Si  — 

do.            4Jvbr  oei.t.  Pret.        H        4i  81  — 

8t.  James' and  Pftll  Mall          ..8         9"  7i  — 

South  London       5         5  2f3  — 

South  Metropolitan  Pref.        . .       7         7  21/-  — 

Westminster  Ordinary  ....       7         9  6^  — k 

TlLISKAPBS  AND  TUilPHOKBBi 

Dividend 

1915.    1916. 

Anglo-Am,  Tel.  Prel n         D  9ih  — 

do.              Def 88/6       li  SSj:  -  h 

Chile  Telephone 8         8  7|  — 

Cuba  Sub.  Ord 6         7  9i  -H  J 

Eastern  Extension          . .        , ,        B         8  lfi|  — 

Eastern  Tel.  Ord.            ..        ..        8         8  163?  — 

Globe  Tel.  and  T.  Ord 7         7  I4i  — 

do.               Pret.           ..6         6  10  — 

Groat  Northern  Tel 23        34  36  — 

Indo-Enropean 19        l.S  51 A  — 

Marconi       ..      10        16  Si  —  i 

Oriental  Telephone  Ord,         ..      10        10  44  —    '. 

United  R.  Plate  Tel 8         8  ff?  —  .'', 

West  India  and  Pan 6d.    6d,  IS  '  — 

Western  Telegraph        ....       7         8  15Jxcl  

HoUB  Ratlb. 

Central  London,  Ord.  Assented        4         4  614  — 

Metropolitan         1          1  aoi  

do.         District      ..        ..     Nil      Nil  14'  —  1 

DnderKround  Blectrio  Ordinary     Nil      Nil  IJ  — 

do.               do.     "A"     ..      Nil      Nil  B/-  — 

do,              do.     Income         6         4  77^  —  J 

FoBBiaif  Trams,  .fco. 
Dividend 

me.  1916. 

Adelaide  Bnp.  6  per  cent.  Pref.        6         6  4J  — 

AngloArg.  Trams,  First  Pret.           6}        6j|  25  — 

do.               2nd  Pret.  . .       6J      —  a* 

do.               6  Deb.      ..5         5  66  — 

Brazil  Tractions 4         4  42                 ~~ 

Bombay  Electric  Pref 6          6  <H  — 

British  Columbia  Elec.  Rly.  Ptce.    6         5  52J  — 

do.             do.           Preferred  Nil    Nil  32  i  — 

do.             do.           Deferred  Nil    Nil  27*  — 

do.            do.           Deb.          41       4i  53  — 

Mexico  Trams  6  per  cent.  Bonds     Nil    Nil  3S  —1 

do.           6  per  cent.  Bonds     Nil    Nil  RIJ  — 

Mexican  Light  Common         . .        Nil    NU  17*  — 

do.             Pref Nil    Nil  29                  — 

do.            Ist  Bonds       ..       Nil    Nil  36i               — 

MAMUFAOTDniNa  OOMPARIBI,. 

Babcook  &  Wilcox         ..        ..       16       i6  SJs               +    i 

British  Aluminium  Ord,          ..         7        10  Zij-              '" 

British  Insulated  Ord 17J      20  B8                 — 

British  Westinghouse  Pret.     ..         7i        74  2!'               —4 

Callenders 30        30  17'."               — 

do.       5  Prel.          ....        6         s  i                 _ 

Oastner-KeUner  . .          ....       32        30  84  ' 

Edison  Swan,  fully  paid          ..        _       _  ^  _  ^ 

do.       do.  4  percent.  Deb.        4         4  754  

Electric  Construction   .•        .,        7i        74  l,^                 

Qen.  Elec.  Pref 6         6  lOJ                 _ 

„    do.        Ord 10       10  20i               +  i 

Henley      ..        96       as  194               - 

,  do-      *i  P"f 4i       4i  SS               - 

India-Babbei       ..'....      10       10  IB*               —  1 

Selagrapb  Con so       SO  42                 — 

■  Dividends  paid  free  of  income-tax. 
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Wednesday,  April  10th. 


CHEMICALS,  &c. 


r  Acid,  Oxalic perl 

;  Ammoniac  Sal        per  t 

Ammonia,  Muriate  (large  crystal)  „ 

!  Bisulphide  of  Carbon      . .         . .  „ 

[  Borax „ 

I  Copper  Sulphate ,, 

[  Potash,  Chlorate perl 

I        ,,        Perchlorate         ..        ..  ,, 

t  Shellac  per  c 

t  Sulphate  of  Magnesia      . .         . .  per  t 
t  Sulphur,  Sublimed  Flowers      . .  ,, 

[       ,,         Lump      „ 

r  Soda,  Chlorate        per  1 

[      ,,      Crystals         pert 

[  Sodium  Bichromate,  casks        . .  per  1 


H/IETALS.  &c. 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb, 

e      „     Tubes  (solid  drawn)          .,  „ 

c      ,,     Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)      ,,  ,, 

g       ,,        Bars  (best  selected)       ..  per  ton 

g       ,,        Sheet           „ 

g       ,,        Rod „ 

d      ,,    ,  (Electrolytic)  Bars        ..  ,  „ 

d      ,,                ,,             Sheets     ..  ^  „ 

d      „                 „              Wire  Rods  „ 

d      „                  „              H.C.  Wire  per  lb. 

^  Ebonite  Rod ,, 

f        „        Sheet  

n  German  Silver  Wire       ..        ..  ,, 

/i  Gutta-percha,  fine ,, 

h  India-nibber,  Para  fine   . .         . .  „ 

£  Iron  Pig  (Cleveland  wariants)    . .  per  ton 

/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

^  Lead,  English  Pig ,, 

g  Mercury         per  bot, 

e  Mica  (in  original  oases)  small  . .  per  lb. 

e      I,                „            ,,      medium  ,, 

e      ,,                1,            i<      large  ..  „ 

d  Silicium  Bronze  Wire     . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars      ,.        ..  per  ton 

»  Tin,  Block  (English)        ..        ..  „ 

n    1,     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/6 
£75 
£72 
£33 
£38 
£67  10/- 

2/6 

a/- 

£23  10/- 
£l.'i 
£35 
£35 
1/- 
170/. 


1/7  to  1/7J 
£117 
£147 
£147 

£125 
£152 
£133 
1/3S 
8/- 


Nom. 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14/-  i  ap. 

l/8i 


a  G.  Boor  4  Co. 
c  Thos.  Bolton  4  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


Quotations  supplied  by- 


h  Edward  Till  &  Co. 

I  BoUing  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  P.  Dennis  &  Co. 


Canals  Relieving  Railways  of  Traffic. — Canals  are  now ij 

of  greater  value  to  the  commuuity,  owing  to  conditions  brought? 
about  by  the  war.  than  they  have  been  at  any  time  since  railway  |j 
transport  deprived  them  of  most  of  their  traffic  and  revenue.  Theb 
Canal  Committee  has  now  under  its  control  1,202  miles  of  water-;  j 
way  in  England  and  804  miles  in  Ireland.  In  addition,  there  are  'i 
1,025  miles  of  canals  in  England  which,  as  they  are  owned  by  rail-,^ 
way  companies,  are  managed  by  the  Railway  Executive  Committee,  .a 
The  financial  terms  on  which  the  canals  were  taken  over  by  the^ 
Government  are  the  same  as  those  which  were  allowed  to  the  rail-:.' 
ways — the  guaranteeof  their  net  revenueof  1913  ;  but  the  position »■ 
of  canals  and  railw.ays  is  not  entirely  identical.  As  the  Govem- 
■  ment  scheme  of  control  applies  only  to  the  canal  companies,  it  does) 
not  guarantee  the  profits  of  the  canal  carriers.  It  is  expected  that,' 
this  drawback  will  soon  be  removed,  as  the  Canal  Control  Com-1; 
mittee  hks  made  financial  recommendations  to  the  Board  of  Trade-J 
for  the  pm-pose  of  enabling  the  carriers  to  fix  rates  that  will  diverti? 
additional  traffic  to  the  canals  and  pay  the  high  wages  which!ij 
labour  now  demands.  -^ 

Despite  adverse  circumstances  the  Canal  Control  Committeej^j 
has  already  done  much  to  make  the  canals  valuable  and  economical.; 
agencies  of  transport. —  'J7ie  Tlmex.  ',J, 

Dielectric  Tests. — At  the  preseat  time  there  is  a  notably 

lack  of  data  on  the  dielectric  constants  which  pertain  to  a  largtt^ 
variety  of  substances.  A  description  of  a  series-inductance  bridges 
for  measuring  dieleetric  energy  losses  at  low  frequencies  and  high.? 
potential  gra^lients  is  given  in  the  Electrical  Wurlr!  (Tol.  7I,f 
No.  10)  by  C.  A.  Butman.  which  affords  a  means  of  obtaining  the*! 
information.  As  alternating  currents  are  used,  no  trouble  is  caused'^ 
by  the  dielectric  after-efl:'ect.  as  is  the  case  with  direct  currents;^ 
The  bridge  gives  a  means  of  determining  the  geometric  capacityS 
of  condensers  having  a  capacity  from  1  mfd.  to  00001  mfd.,* 
with  one  setting  of  the  bridge  arms,  with  an  accuracy  of  aboufc 
O'Ol  per  cent,  of  the  capacity  measured.  The  bridge  is  csiwciaUya 
valuable  in  investigating  anomalous  dielectrics.  The  change  of  M 
dielectric  to  the  state  of  a  conductor  can  be  traced  by  changing  thlji 
temperature.  Moreover,  it  is  now  generally  recognised  that  a\ 
measure  of  the  dielectric  energy  loss  is  the  best  single  test  that  caiy 
be  applied  to  insulation.  In  designing  electrical  machinery  it  iaf; 
now  necessary  to  take  into  account,  besides  the  other  losses,  theQ 
dielectric  energy  loss.  This  bridge  gives  a  means  of  determining? 
this  loss  under  the  same  conditions  a-s  obtain  in  practice.  V 
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THE     MECHANICAL     DESIGN     AND     SPECI- 
FICATION   OF    THE    TURBO-ALTERNATOR 
ROTOR. 


By  S.  F.  BAECL.W,  Ph.D.,  B.Sc,  A.M.I.E.E. 


{Abstract  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 

(Concluded  from  page   320). 

As  an  alternative  to  the  magnetic  and  nou-iuagnetic  end- 
bells,  there  may  be  considered  the  question  of  a  composite 
end-bell.  The  centrifugal  force  of  the  coils  varies  in  the  axial 
direction,  being  least  at  the  core  end  and  a  maximum  at  the 
other  end.  For  a  '2-5-in.  diameter  lot-or,  for  which  a  manga- 
nese-bronze bell  could   not  be  u.sed,   it   would  be  permissible 


Fig.  7. — Composite  End-bell  for  High-speed  Rotor. 

to  employ  a  composite  bell  of  steel  with  a  relatively  uan'ow 
band  of  manganese-bixDnze  next  to  the  core,  as  shown  in  fig. 
7.  The  saving  in  magnetisation  loss  with  such  a  construc- 
tidh  as  compared  with  the  all-steel  bell  may  be  of  the  order 
of  50  per  cent.  The  all-steel  nickel-chrome  end-bell  repre- 
sents the  preferable  construction.  For  a  given  stress  the  man- 
ganese-bronze stretehes  (elastically)  Hi  per  cent,  more  than 
steel;  for  this  reason  the  manganese-bronze  ring  should  be 
registered  on  the  steel  ring,  as  in  fig.  7,  and  not  under  it, 
so  that  it  is  free  to  open.  If  the  bronze  were  registered  under 
the  steel,  the  projecting  lij)  would  prevent  the  bronze  open- 
ing sufficiently  (elastically)  to  cari"y  its  share  of  the  load,  and 
the  hp  might  be  overstressed.  The  author  has  heard  of 
failures  due  to  this  obvious  precaution  not  being  taken. 

The  usual  de^iign  of  end-bell  is  a  cyhnder  registering  on  the 
rotor  core  at  one  end,  and  on  a  disk  shrunk  on  to  the  shaft 
at  the  other.  In  the  case  of  a  5,000-kw.,  3,000-r.p.m.  alternator 
the  cylinder  opens  about  0.03  in.  in  diameter.  It  is  not 
possible  to  give  the  cylinder  sufficient  initial  tension  by  press 
fit  to  prevent  it  opening  in  this  way.  The  tendency  of  the 
coil  loading  is  to  make  the  cylinder  become  elliptical,  but 
since  there  is  nothing  to  centre  it  definitely  it  may  move 
bodily  out  of  centre  by  the  amount  its  opens  radially.  The 
vibi-ation  with  some  alternators  that  cannot  be  corrected 
completely  is  probably  due  to  this  cause  in  some  cases.  The 
author  is  very  strongly  in  favour  of  making  the  cylinder  and 
the  end  disk  down  to  the  shaft  in  a  single  piece,  as  shown  in 
fig.  8;  the  bell  is  thus  definitely  centred  and  eccentricity  is 
prevented.  An  additional  advantage  of  this  design  is  that  it 
is  not  necessai"y  to  register  the  bell  on  the  rotor  core,  and 
an  appreciable  gap  can  be  provided  between  the  core  and  the 
beU.  so  reducing  the  magnetic  leakage.  The  short  length  of 
coil  between  the  core  and  the  bell  is  supported  by  extending 
the  .slot  wedge  and  by  registering  the  end  of  the  wedge  under 
the  bell.  Another  advantage  that  may  be  obtained  with  this 
consti-uction  is  to  make  the  seating  on  the  shaft  larger  in  dia- 
meter than  the  slip-iings,  so  that  the  end-bells  may  be  re- 
moved for  examination  or  repair  of  the  winilings  without 
interfering  with  the  shp-rings  or  the  connections  to  them. 
The  construction  also  has  the  advantage  of  very  considerably 
strengthening  the  cylinder  at  the  end  where  it  is  most 
•  heavily  loaded. 

The  various  systems  of  ventDation  that  have  been  tried  at 
various  times  have  now  settled  down  roughly  to  two  distinct 
types — axial  and  radial.  The  advantages  of  the  axial  system 
are  that  the  omission  of  the  radial  ducts  shortens  the  machine, 
and  that  the  rotor  may  be  separately  and  positively  venti- 
lated. The  disadvantage  of  this  system  is  that  there  is  an 
appreciable  difference  of  temperature  between  the  two  ends 
of  the  machine.  The  tenlijerature  difference  may  be  reduced 
somewhat  by  arranging  the  flow  of  air  through  the  rotor  and 
stator  in  opposite  directions.  With  the  radial  system  the 
temperature  rise  can  be  kept"  almost  uniform  from  end  to 
end.  but  there  are  the  disadvantages  that  most  useful  mate- 
rial is  removed  from  the  rotor  in  forming  the  radial  ducts, 
and  that  the  rotor  ventilation  is  not  positive.  The  flow  of 
air  through  the  rotor  is  induced  only  by  the  natural  fanning 
effect  of  the  radial  ducts,  and  the  flow  is  opposed  by  the 
pressm-e  in  the  gap  set  up  by  the  fans.  With  larger 
machines  the  air  velocity  through  the  stator  has  to  be  made 
high  for  the  necessary  volume  of  air  to  flow,  and  pressure 
equal  to  6  in.  or  7  in.  of  water  has  to  be  set  \rp  by  the  fans. 
At  the  ends  of  the  rotor  such  a  pressure  quite  overcomes  the 
rotor  fanning  effect,  and  the  discharge  from  the  rotor  ducts 
must  be  prevented,  if  not  actually  reversed.  It  is  probably 
only  towards  the  centre  of  the  core,  where  the  air-gap  pres- 
sure is  reduced,  that  there  is  any  appreciable  flow  of  air  from 
the  rotor. 

The  author  considera  the  ideal  system  to  be  that  which  has 
ratlial  ventilation  for  the  stator,  with  independent  axial  venti- 


lation for  the  rotor,  as  shown  m  fig.  >.  The  air  for  the  rotor 
and  stator  is  kept  quite  separate,  and  the  volume  and  tempera- 
ture rise  of  it  can  be  separately  measured.  By  varying  the 
rotor  fan  the  volmne  of  air  flowing  through  the  rotor  can  be 
regulated  to  give  the  exact  .yolume  required.  The  omission 
of  the  rotor  axial  ducts  gives  the  designer  liberty  to  work  t<i 
the  tooth  density  he  prefers  rather  than  that  to  which  he  may 
be  forced.  There  must  be  some  difference  of  temperature  be- 
tween the  two  ends  of  the  rotor,  but  the  volume  of  air  can 
be  made  sufficient  to  keep  the  hotter  end  within  the  desired 
limit.  By  suitably  disposing  the  stator  ducts  the  tempeni- 
ture  throughout  can  be  kept  substantially  uniform.  In  addi- 
tion, when  necessary,  axial  ducts  may  be  arranged  in  the 
stator,  and  the  discharge  from  these  into  the  various  radial 
ducts  may  be  separately  varied  to  further  equalise  the  teni- 
l>erature  rise.  The  omission  of  the  radial  ducts  reduces  some- 
what the  noise  of  the  altenrator,  and  also  the  windage  loss. 

It  is  quite  usual  to  see  with  an  otherwise ^ well-designed 
rotor,  fans  that  are  anytliing  but  robust  in  constructifin. 
Sheet  steel  about  1/16  in.  thick  for  the  blades,  and  about 
J  in.  thick  or  less  for  the  rutmers,  is  frequently  employed, 
and  apparently  that  the  fans  will  be  satisfactory  is  taken  for 
granted;  and  is  not  verified  by  calculation.  Several  cases 
have  come  to  the  author's  notice  of  such  fans  collapsing  and 
striking  the  stator  end-windings,  with  complete  breakdown  of 
the  alternator.  Safety  must  come  first,  and  the  permissible 
number  of  blades  must-  be  determined  by  the  maximum 
thickness  that -it  is  desirable  to  employ  for  the  runners.  The 
blades  should  be  given  such  a  thickness  that  collapse  is  im- 
possible. For  the  smaller  sizes  oil-hardened  boiler  plate  is 
satisfactory  for  the  blades  and  runners,  but  for  the  larger 
sizes  oil-treate4  nickel-chrome  steel  plates  should  be  used. 
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Fig.    8. 
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-TURBO-.\LTERN.\TOR     WITH     AXULLY-VENTIL.\TED    ROTOR 

.AND  R4dully-ve!Stil.\ted  Smtor. 


The  loss  due  to  the  fans  in  large  high-speed  machines  is^ 
of  the  order  of  30  per  cent,  of  the  total  windage.  The  effici- 
ency should  be  kept  as  high  as  possible,  since  the  loss  not 
only  affects  the  alternator  efficiency,  but  also  adds  to  the 
heating. 

With  veiy  high  peripheral  speeds  more  noise  must  be  ex- 
pected than  with  the  lower  speeds  of  a  few  years  ago.  The 
station  can  be  ^ade  much  quieter  if  the  discharge  air  is  led 
awqji'  through  a  duct,  and  for  lai-ge  high-speed  sets  it  is  very 
desirable   to  adopt   this  ariangement. 

Freedom  from  vibration  is  an  essential  mechanical  require- 
ment. With  marked  vibration,  wear  of  rubbing  parts  may 
take  place  at  an  extraordinary  rate,  and  the  soundest  con- 
struction be  weakened  in  the  course  of  time.  A  press  fit  that 
would  be  perfectly  solid  in  normal  circum.stances  may  become 
free  in  the  presence  of  vibration,  and  relative  movement  of 
the  parts  may  take  place.  Movement  of  the  end  windings 
is  more  probable,  and  the  insulation  under  great  pressure  is 
very  likely  to  suffer  wear.  Every  component  part  should  be 
so  designed  that  change  of  balance  is  safeguarded  against. 
The  degree  of  balancing  should  be  put  on  a  positive  basis  by 
using  a  vibration  indicator.  The  grooves  for  the  balance 
weights  should  be  provided  in  the  disk  supporting  the  bell 
cylinder;  the  practice  of  attaching  balance  weights  to  the 
outer  fan  runners  is  most  unsound.  Much  time  is  saved  in 
balancing,  and  the  final  result  is  often  better,  if  the  rotor  is 
balanced  statically  before  limning.  Although  the  correct 
division  of  the  balance  weights  between  the  two  ends  of  the 
rotor  cannot  be  determined  statically,  the  total  weight  re- 
quired is  detenuined,  and  adjustment  of  it  only  is  required 
when  making  the  running  balance.  The  sensitiveness  of  the 
knife  edges  is  much  increa.sed  by  resting  the  shaft  on  ball 
or  roUc  races. 

The  stresses  and  pressures  for  a  given  rotor  increase  with 
the  square  of  the  speed.  For  proving  mechanical  soundness- 
the  overspeed  te.st  fails  because  it  is  fatigue  failure  that  is 
most  to  be  feared,  and  an  increase  of  si)eed  does  not  prove 
capacity  to  withstand  fatigue.  The  overspeed  does  directly 
test  the  soundness  of  the  rotor  teeth  and  of  the  end-bells, 
but  even  its  value  in  this  way  is  limited.  Ixnause  in  the  event 
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ol  there  being  a  flaw,  due  to  the  ductile  quality  of  the  steel, 
it  is  uiore  probable  that  failure  will  result  after  prolonged 
running  than  at  the  jnoment.  A  great  disadvantage  is  that 
the  oversix'ed  imiwses  an  undue  stress  on  the  insulation  that 
is  harmful.  The  turbine  e/uergency  governor  should  be  set 
to  oi)erate  at  10  [jer  cent,  overspeed,  and  the  set  should  be 
capable  of  standing  an  overspeed  of  20  ix>r  cent.  At  this 
overspeed  the  pressure  and  the  centrifugal  force  are  44  per 
cent,  greater  than  at  the  normal  speed.  The  author  holds 
the  view  that  all  parts  of  the  rotor  should  be  designed  as  if 
it  were  to  run  at  20  per  cent,  overspeed  continuously,  ^t 
the  normal  speed  the  stresses  and  pressures  are  30.5  per  cent, 
less,  so  that  the  factors  of  safety  in  the  teeth  and  end-bells 
are  then  very  satisfactory. 

The  author  expres.ses  his  obligation  to  Mr.  Douglas  Vickers 
and  Mr.  W.  Clark,  directors  of  Messrs.  Vickers,  Ltd.,  for 
permission  to  read  this  paper,  and  his  indebtedness  to  his 
colleague,  Mr.  J.  P.  Nicholson,  who  conducted  the  various 
mechanical  tests  referred  to  in  the  paper. 

An   apiwndix   gives  a    specification  of  a  solid  forged   rotor. 


A    LARGE     HIQH-SPEED    FRANCIS    TURBINE. 


The  accompanying  illustration,  from  an  article  by  Arnold 
Pfau  in  t'oivcr,  shows  a  2.5,000-h.p.  turbine  recently  built 
for  the  Puget  Sound  Traction,  Light  &  Power  Co.  This  set 
is  the  most  i>owerful  high-head  Pi'ancis  turbine  in  the  world, 
and  is  practically  a  duplicate  of  the  two  18,000-H.p.  machiiies 
already  in  sei-vioe  at  White  River,  near  Sumner,  Wash. 

The  plant  has  been  laid  out  with  a  view  of  maintaining 
the  highest  economy  of  water,  since  it  is  combined  with  a 
laa-ge  storage  capacity,  which  furnishes  the  operating  water 
during  dry  seasons.  The  course  of  the  White  River  is 
blocked  by  a  timber-crib  dam,  the  water  being  controlled  by 
steel  gates,  and  led  through  a  heavy  timber  flume  into  a 
forebay.  An  open  canal  leads  to  the  storage  reservoir,  called 
Ijake  Tapps,  which  has  a  caixicity  of  2,250,000  cu.  ft.,  equiva-. 
lent  to  18.000,000  kw. -hours,  obtained  under  the  net  head 
of  440  ft.  From  Lake  Tapps  the  water  is  carried  through  a 
deep  open  cut  and  a  tunnel  about  3,000  ft.  long,  carrying 
3,000'cu.  ft.  of  water  per  second.  The  tunnel  ends  in  a  fore- 
bay  from  which  individual  8-ft.  steel  pipe  lines  lead  down  to 
the  power  house. 

The  variation  of  the  commercial  load  of  the  Puget  Sound 
traction  system  is  sometimes  very  severe,  and  the  long  tunnel 
combined  with  the  pipe  lines,  about  2,500  ft.  in  length  each, 
together  with  the  requirement  of  a  water-saving  method  of 


Fig.  1.— 25.0(X)-h.p.  Francis  Turbine. 

speed  regulation  under  heavy  fluctuations  of  load  over  a  high- 
tension  transmission  line,  offered  a  problem  which  required 
careful  study. 

An  analysis  of  all  precautionary  methods  was  made,  and  as 
a  result  it  was  decided  to  use  :  — 

1.  A  .surge  re.servoir  at  the  end  of  the  tunnel  to  prevent 
surges  affeeting  the  pressure  in  the  pipe  lines  and  Dice  versa. 

•2.  Pressure  regulators  permitting  a  sudden  release  of  the 
water  when  the  governor  closes  the  gates  quickly.  To  pre- 
vent w-aste  these  by-passes  are  automatically  closed,  stopping 
the  flow  without  causing  .secondary  pressure  ri.ses. 

3.  Air-cushion  tanks,  to  supply  liydraulic  energy  when  the 
demand  of  load  is  .so  sudden  that  the  water  cannot  acceler^ 
sutficiently  fast  in  the  pipe  line  to  prevent  a  drop  in  pressure. 

The  proper  combination  of  these  devices,  together  with  a 
fairly  liberal  flywheel  effect  of  the  generators,  enabled  a  high 


degree  of  accuracy  in  speed  regulation  to  be  attaaied.  The 
turlimes  of  the  initial  in.stallation  are' of  the  double-discharge, 
horizontal-shaft,  spiral-ca.se  type  operating  under  a  net  head 
<it   110  It.  at  3fJ0  R.p.M 

Tlio  water  from  the  penstock  passes  through  a  steel  butter- 
fly valve,  7  ft.  inside  diameter,  taking  a  total  normal  pressure 
on  the  gate  of  about  1,000,000  lb.  The  steel  runner  of  the 
turbine  is  bolted  to  a  flange  forged  .solid  with  the  shaft,  and 
IS  ot  the  double-di.sc-harge  type.  The  .shaft  revolves  in  two 
nng-oihng  bearings  with  .self-ahgning  ball-and-socket  seats 
one  end  having  a  .solid  flange  for  direct  coupling  to  the  gene- 
lator.  The  opposite  end  carries  the  mechanical  hand  brake 
and  the  bearing  at  this  end  serves  also  as  a  thrust  bearing- 
the  mam  thrust,  however,  is  automatically  taken  bv  means 
ot  a^  simple  and  efficient  hydraulic  balancing  arrangement 
combined  with  the  two  runner  rims  and  the  adjacent  por- 
tions ot  the  stationary  cover  plates.  The  governor  has  a 
capacity  of  about  50.000  ft.-lb.,  and  is  capable  of  moving  the 
turbme  gates  over  their  full  .stroke  in  one  second 

The  turbme  discharges  about  450  cu.  ft.  of  water  i>er  second 
and  when  the  flow  is  stopped  through  the  turbine  gates  in 
1.5  sec..  It  will  ^iischarge  through  the  pressure  regulator  to  its 
lull  amount  by  the  time  the  governor  has  closed  the  turbine 
gates.  Ihus  no  serious  pressure  rises  occur  due  to  an  abrupt 
change  of  velocity  in  the  pipe  line. 

When  the  units  -ixere  put  into  commercial  operation  tests 
showed  an  efliciency  exceeding  90  per  cent.,  and  the  effi'ciencv 
^-  on  ^^^^  ''''°"*  **,  P*"'"  '■*'°^-  at  one-fifth  load.  The  full  load 
ol  20,000  H.p.  ^\as  thrown  off  suddenly,  causing  the  governor 
to  close  the  gates  quickly.  The  speed  did  not  rise  more  than  1-^ 
per  cent,  above  normal,  and  the  maximum  pressure  ?ise  in 
the  piiie  line  above  nonnaf  did  not  exceed  5.5  per  cent  as 
agains^t  a  guaranteed  pressure  rise  of  15  per  cent.fand  a  siieed 
rise  of  18  per  cent.  , 

After  five  years  of  continuous  service  one  of  these  turbines 
was  opened  for  examination.  No  repairs  whatever  were  con- 
sidered necessiry.  and  it  was  estimated  that  it  would  be  good 
tor  another  hve  years  of  continuous  service  under  similar 
conditions.  o.u.i.<.i 

The  results  of  this  examination  were  so  gratifying  that  it 
was  decided  to  build  the  new  third  unit  practicallv  a  dupli- 
?rt  ISmZoT'^^^  ^^t1  '■\**^  liorse-power  was  increaled 
fwi  r  .1  ^  « '"^j  without  mcreasing  any  parts  except 
those  directly  affected,  .such  as  the  runner,  shafts,  guide 
vanes.  &c.  It  i.s  expected  that  2.5.000  h.p.  will  be  delivered  to 
the  generator  shaft,  and  the  efliciency  and  speed  regulation 
will  at  least  be  as  good  as  they  are  with  the  first  sets. 


RAILWAY     ELECTRIFICATION     A5    A    MEANS    ^ 
OF     SAVING     FUEL.*  i 


Bi  E.  W.  RICE,  JuN. 

We  are  in  the  midst  of  an  extraordinary  coal  famine  I 
would  like  to  point  out  how  much  worse  tlie  situation  might 
have  been  were  it  not  for  the  contributions  of  the  electrical 
engineer;  and  also  how  much  better  our  condition  might  have 
been  it  our  contributions  had  been  moic  extensively  utilised 

Suppose  we  assume  that  the  present  .serious  situation  is 
due  to  a  lack  ot  production  of  coal.  It  is  comforting  to  con- 
sider to  what  extent  the  output  of  our  coal  mines  has  been 
already  increased  by  the  use  of  electrical  devices  in  connec- 
lon  with  coal  mining,  but  I  think  it  is  a  fair  assumption 
tliat  the  output  ot  coal  mines,  should  have  been  increased  at 
least  2o  per  cent,  on  the  average  by  the  emplovment  of  such 
electrical  devices.  If  this  estimate  were  cut  down  to  10  per 
cent.  It  would  stfll  leave  a  possible  increase  in  the  tonnage 
ot  coal  produced  of  something  hke  50,000,000  tons  dmin"  the 
past  year.  ° 

If,  on  the  other  hand,  our  situation  is  due  to  the  failure 
ot  the  distributive  agencies  of  the  country,  which  is  more 
probable,  it  is  mterestmg  to  see  ho^^-  this  difficulty  would 
have  been  laj'cely  removed  if  the  railroads  of  the  couiitn-  had 
been  operated  by  electricity  instead  of  steam. 

Where  electricity  has  been  substituted  for  steam  in  the 
operation  of  railroads,  fully  50  per  cent,  increase  in  available 
capacity  ot  existing  tracks  and  other  facilities  has  been 
demonstrated.  This  increased  capacity  has  been  due  largely 
to  the  increased  reliability  and  capacitv,  under  all  conditions 
of  service,  of  electric  locomotives,  thus  (jennitting  a  .speeding 
up  of  train  schedules  by  some  25  per  cent,  under  average 
conditions.  In  extremely  cold  weather-,  when  the  steam 
locomotives  practically  go  out  of  business,  the  electric  loco- 
motives make  an  even  better  showing.  At  a  time  when  the 
steam  locomotive  is  using  up  all  its  energv  bv  radiation  from  ' 
its  boiler  apd  engine  into  the  atmosphere,  the  electric  loco- 
motive is  operatmg  under  its  most  efficient  conditions,  and 
may  even  w^ork  at  a  greater  load  than  in  warm  weather. 

But  this  is  not  all.  It  is  estimated  that  something  like. 
150,000,000  tons  of  coal  were  consumed  by  the  railroads  in  the  • 

*  Abstract  of  presidential  addre.ss  at  the  Midwinter  Con- 
vention of  the  A.I.E.E.,  New  York  City,  February  15th,  191S. 
From  the,  Genetal  Electric  Review. 
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year  1917.  \\e  know  from  the  results  obtained  from  such 
electrical  operation  of  railroads  as  we  already  have  in  this 
countiy  that  it  would  be  pos-sible  to  save  at  least  two-thirds 
of  this  coal  if  electric  locomotives  were  substituted  for  the 
present  steam  locomotives.  On  this  basis  there  would  be  a 
saving  of  over  100,0(Xi,(X>0  tons  of  coal  in  one  year.  This  is 
an  amount  three  times  as  large  a.s  the  total  coal  exported 
from  the  United  States  during  1917. 

The  caxi-ying  capacity  of  steam  roads  is  also  seriously 
restricted  by  the  movement  of  coal  requu'ed  for  haulage  of 
the  trains  themsefves.  The  u.?eful  or  revenue-carrying  capa- 
city of  steam  roads  could  be  increa.'^d  about  l(i  per  cent,  with 
existing  track  facilities  by  eliminating  the  entire  conapany 
coal  movement. 

The  consumption  of  oil  by  the  railroads  amounted  in  1915 
to  something  like  40,000,(Xhi  barrels,  nearly  1.5  per  cent,  of 
the  total  oil  produced.  This  fuel  is  entirely  too  valuable  to 
t>e  used  in  a  wasteful  marmer.  It  is  important  for  many 
rea.sons  that  such  a  wonderful  fuel  as  oil  should  be  most 
economically  used,  if  for  no  other  reason  than  that  it  will 
be  needed  for  the  ships  of  our  forthcoming  merchant  marine, 
for  the  tractors  that  till  our, fields,  and  the  motor  trucks  that 
aei've  as  feeders  to,.our  railways. 

The  passible  u.?e  of  water  power  should  also  be  considered 
in  this  connection  It  is  estimated  that  there  is  not  less  than 
2-5,000,000  H.p.  of  water  power  available  in  the  L'nited  States, 
and  if  this  were  developed  and  could  be  used  in  driving  our 
laih-oads,  each  horse-power  so  used  would  save  at  least  6  lb. 
of  coal  per  h.p. -hour  now  burned  imder  the  boilers  of  our 
steam  locomotives.  Potential  water  power  is  being  largely 
lost  because  most  of  it  is  allowed  to  run  to  waste,  undeveloped. 
unu.?ed.  Coal  is  wasted  for  exactly  the  opposite  reason;  it  is 
being  used,   but  in  an  extravagant  and  inefficient  manner. 

It  is  really  temfying  to  realise  that  2-5  per  cent,  of  the  total 
amount  of  coal  which  we  are  digging  from  the  earth  each 
year  is  burned  to  operate  oui-  railroads  under  such  inefficient 
■conditions  that  an  average  of  at  lea.st  6  lb.  of  coal  is  required 
per  H.P. -hour  of  work  performed.  The  same  amount  of  coal 
bm'ned  in  a  modem  central-power  station  would  produce  an 
equivalent  of  thi'ee  times  that  amount  of  power  in  the  motors 
of  an  electric  locomotive,  even  including  all  the  losses  of 
generation  and  transmission  from  the  source  of  power  to  the 
locomotive. 

It  is  not  too  much  to  say  that  if  the  roads  of  the  country 
^\  ere  now  electrified  no  breakdown  of  our  coal  supply,  due  to 
failure  of  distribution,  would  exist. 

\Ye  have  had  enough  experience  upon  which  to  base  a 
fairly  accurate  determination  of  the  stupendous  advantages 
■and  savings  which  will  sm'ely  follow  the  general  electrifica- 
■tion  of  the  railroads;  in  fact,  I  think  we  can  demonstrate  that 
there  is  no  other  way  known  to  us  by  which  the  railroad 
problem  facing  the  country  can  be  as  quickly  and  as  cheaply 
solved  as  by  electrification. 

The  solution  of  the  railroad  problem  w'ould  also  "kill  two 
birds  with  one  stone  "  by  solving  the  fuel  problem  at  the 
same  time. 

We  would  not  be  justified  in  being  so  confident  of  the 
lienefits  of  electrification  of  railroads  if  eveiy  element  in  the 
problem  had  not  been  solved  in  a  thoroughly  practical 
manner.  There  is  no  element  of  uncertainty,  nothing  experi- 
mental or  problematical,  which  should  cause  us  to  hesitate  in 
pre.ssing  om-  claim?  upon  the  attention  of  the  country. 

If  a  general  scheme  of  electrification  were  decided  upon, 
the  natural  procedure  would  be  to  electrify  those  portions  of 
the  steam  railroads  which  will  show  the  greatest  results  and 
give  the  greatest  relief  from  existing  congestion.  Electrifica- 
tion of  such  sections  of  the  steam  railroads  would  have  an 
immediate  and  beneficial  etfect  upon  the  entire  transportation 
system  of  the  country. 


ELECTRIC     SIGNALLING     AND     CONTROL 
ON     RAILWAYS, 


Mr.  J.^cob's  paper  on  this  subject  was  discussed  at  a  meet- 
ing of  the  Scottish  Local  Sectios  of  the' Institution  of  Elec- 
trical E>CtIXEers  in  Edinburgh. 

Mr.  C.  E.  CocKBrKX  (G.  &  S.W.  Ely.,  Glasgow)  spoke  of 
experiments  dealing  with  colour  signaUing  at  St.  Enoch 
Street  for  the  purpo.se  of  securing  .something  which  would 
convey  the  same  me.s.sage  by  night  as  by  day.  He  admitted 
the  diffteulties  accompanpng  the  u.^  of  orange,  and  said 
they  had  got  over  the  obstacle  by  adopting  a  simple  device — 
a  bit  of  cloth  stretehed  on  wire  guards  across  a  circular  di^^k ; 
this  by  day  showed  a  bar  against  the  circle,  and  at  night  a 
red  bar  across  a  white  circle.  The  .sy.stem  of  control  through 
lock  and  block  by  track  circuit  was  in  operation  as  far  back 
as  the  early  'eighties,  but  had  to  be  taken  out  owing  to  the 
■difficulty  of  maint.aining  the  complete  circuit.  Other  methods 
liad  been  adopted,  and  while  there  were  some  who  thought 
the  introduction  of  an  electric  system  was  going  to  do  every- 
thing, the  matter  was  still  lai'gely  in  the  expi^rimental  stage. 
He  suggested  the  u.*»  of  the  rails  for  actuating  the  control, 
and  while  he  was  told  that  this  was  impo.ssible  at  present,  he 
hoped  to  see  it  accomplished. 

ilr.  Chewan  (Edinburgh)  agreed  with  'Mr.  Jacobs  that  the 
high-voltage  track   circuit  would   meet  requirements,  but  he 


thought  the  initial  outlay  and  maintenance  cost  would  be  8*5 
great  a.s  to  prohibit  its  use.  He  suggested  that  instead  of 
woiking  on  the  piesent  system  they  should  adopt  a  bystem 
by  which  they  could  do  away  with  the  voltage  drop  and 
oi>erate  by  tlie  current  increa.-*  in  the  circuit  due  to  the 
train  shunt  coming  on  to  the  -circuit.  That  system  would  be 
operated  much  on  the  lines  adopted  in  the  arc-lamp  working 
with  shunt  and  seiies  coils,  the  idea  being  that  as  the 
current  increased  in  the  series  coil  it  would  practically  neu- 
tralise the  mechanical  effect  of  the  shimt  coil,  and  by  doing 
so  drop  the  relay. 

Mr.  Donald  S.  Monro  (Edinburgh)  questioned  whether  the 
time  had  not  come  when  the  whole  subject  should  be  dis- 
cussed on  the  basis  of  the  complete  electrification  of  the  line. 
When  main  lines  were  fully  electrical  the  factors  of  success 
and  resources  of  power  were  wholly  changed.  In  this  con- 
nection, the  devices  and  experiences  of  such  lines  as  had 
already  been  electrified  could  usefully  be  described  more 
fully  to  the  Institution.  The  methods  described  by  Mr. 
Jacobs,  even  with  suggested  improvement  in  the  proportions 
of  the  actuating  cm-rents,  seemed  far  t-oo  sensitive  to  be  safely 
dependent  upon  the  very  fluctuating  resistance  of  the  ballast. 
That  they  had  had  so  great  a  measme  of  success  wai;  much 
to  the  credit  of  the  instrument  makers  and  the  men  who  had 
had  charge  of  their  operation.  Dii-ect-current  devices  in- 
volved the  use  of  solenoids,  make-and-break  arrangements 
with  their  spring  contacts  and  set  screws,  and.  worst  of  all. 
they  necessitated  small  batteries.  In  addition  to  these  dis- 
advantages, a  direct-current  circuit  always  encouraged  leak- 
age and  corrosion.  Reliable  main-line  signalhng  apparatus 
should  be  standardised  in  a  foi-m  applicable  to  considerable 
distances,  and  in  a  manner  guarded  from  fall  of  pressure 
faults,  or.  on  the  other  hand,  from  leakage  currents  from 
neighbouring  power  lines.  It  would  seem  that  the  alternating 
inagueto-generator,  which  had  proved  so  reliable  for  long- 
distance telephones,  could  be  applied  hopefully  to  block  ug- 
nalling  work.  With  a  magneto-generator  in  the  cabin,  ^d 
with  polarised  coils  and  a  rocking  armature  at  the  signal  post, 
every  rotation  of  the  magneto  was  positively  accompanied  by 
a  certain  definite  series  of  movements  of  the  rocking  arma- 
ture. These  regulated  vibrations  of  the  amiature  might 
easily  be  adapted  to  operate  a  ratchet  escapement.  The  escape- 
ment through  a  simple  mechanical  relay  could  l)e  applied  to 
semaphore  posts,  lamps,  or  cab  indicators.  A  few  rotations 
of  the  armature  would  release  the  escapement  till  the  signals 
stood  at  "  clear."  Twice  the  number  of  motions  would  indi- 
cate "  caution,"  and  thrice  would  signal  "  stop."  It  would 
not  be  difficult  to  arrange  a  special  prolonged  emergency  stop 
signal,  which  could  apply  the  train-lighting  battery  to  a  mag- 
netic valve  on  the  vacuum  brake.  It  was  admitted  that  an 
audible  .signal  in  the  cabin  was  desirable,  and  here  the  mag- 
neto bell  would  probably  work  with  greater  certainty  than  a 
D.c.  arrangement.  In  a  main-line  signal  box  the  .separate 
magneto-generators  would  be  power-operated,  with  push 
buttons  to  control  generator  revolutions,  while  a  more  simple 
hand  aiTangement  would  .serve  for  uniniportant  lines.  The 
alternating  current  tended  to  remove  moisture  leakage  auto- 
matically, and  this  was  specially  important  under  exposed 
railway  conditions;  then,  by  fitting  conden.ters,  they  might 
confine  the  effects  of  possible  damage  by  leakage  from  a  local 
power  circuit.  Track-circuiting  conditions  would  change  when 
rails  were  bonded,  and,  [>erhaps,  cross-bonded  for  earth  return 
for  electric  traction.  It  might  then  be  necessary  to  fit  a 
high-resistance  contre-rail  contact  circuit  on  the  first  and  last 
pair  of  wheels  of  every  train,  with  or  without  an  automatic 
intenuption  device,  in  tune  with  the  relative  alarm  signal  in 
the  cabin  and  on  the  locomotive.  Even  on  existing  steam  lines 
a  track  circuit  should  show  when  there  was  no  leakage  current 
from  rail  to  rail.  i.e..  it  should  incUcate  a  broken  circuit. 

In  a  brief  reply,  on  behalf  of  the  author.  Mr.  Wood  said 
the  question  of  train  control  must  be  looked  at  from  common 
lines,  and  he  had  no  doubt  that  some  universal  system  would 
yet  be  decided  upon.  The  introduction  of  the  magneto  in 
place  of  so  many  primary  batteiies  \\ould  mean  much  scrap- 
jiing  of  existing  apparatus,  and  it  was  somewhat  questionable 
if  a  failure  could  be  so  easily  secured  on  the  side  of  safety. 


COAL  AND  PEAT  SUPPLIES  FOR  POWER. 


The  Dublin  Local  Section  of  the  Institution  of  Electrical 
Engineers  recently  con.sidered  the  report  of  the  Coal  Conser- 
vation Sub-Committee  on  Electric  Power  Supply  in  so  far 
as  it  affects  Ireland. 

Major  O.  T.  O'K.  Webber,  E.E..  who  presided,  said  the  solu- 
tion of  the  workman's  problem  and  that  of  the  employer  lay 
in  the  greatest  possible  us«»  of  ix)wer.  hence  the  growing  im- 
portance of  having  available  an  adequate  and  cheap  supply  of 
power  produced  with  the  greatest  economy  of  fuel.  Seaborne 
coal  was  not  to  be  despised,  as  it  could  be  landed  direct  into 
the  power  station  at  the  water's  edge.  .\s  to  native  coal  in 
Ireland — his  own  experience  only  extended  to'  the  Ijcinster 
coal — it  could  only  be  called  a  somewhat  refractory  fuel,  as 
it  was  deficient  in  by-products,  and  an  adequate  supply  for 
the  neces,sary  size  of  station  was  unattainable.  The  super- 
power station  held  out  great  hopes  as  a  means  of  realising 
the  great  wealth  of  the  Irish  iX'at  deposits. 
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Mr.  G.  Marshall  Harriss,  luaua^ier  ol  the  Dublin  United 
(Electric)  Tramways.  refeiTeil  to  the  question  ot  cheap  power 
as  of  vast  national  uu[X>rtance;  the  only  way  iu  which  they 
could  keep  up  wages  in  Ireland  was  to  increase  their  indus- 
tries, and  tlie  only  way  in  which  they  could  do  that  was 
thix>uj;h  cheap  ix)wer.  Great  Britain  would  have  the  advan- 
tages of  super-ix)wer  stations  to  conserve  itjs  coal  supply,  and 
unless  they  in  Ireland  took  steps  in  the  same  direction,  no 
legislation  that  could  be  devised  would  stop  their  best  young 
men  from  leaving  the  counti-y  to  go  where  they  would  be 
better  paid.  It  was  doubtful  if  the  Irish  coal  seams  were  big 
enough,  or  if  coal  could  be  raised  in  competition  with  Eng- 
land, even  plus  the  cost  of  carriage  across.  For  such  a  scheme 
as  would  put  Ireland  on  a  sure  footing  they  should  be  assured 
of  a  supply  for  100  years.  He  did  not  think  theii'  water- 
power  was  sufficient :  but  peat  was  there,  and  they  should 
use  every  means  at  theii-  command,  and  spare  no  money  to 
see  that  that  great  resource  was  developed.  He  believed  it 
was  possible,  with  proper  machinery,  to  provide  peat  which 
would  be  nearly  as  good  and  as  cheap  as  coal. 

Mr.  Thos.  Tomlixsox  said  they  had  3,000,000  acres  of  peat 
right  across  the  centre  of  Ireland,  which  would  be  equal  to 
about  3.-200.(XX),000  tons  of  coal;  while  using  this  they 
would  be  uncovering  5,400  acres  of  first-class  Limestone  marl. 
By  reducing  the  moisture  of  peat  by  10  per  cent.,  a  ton  of 
peat  would  be  nearly  equal  to  a  ton  of  coal. 

Mr.  W>r.  Tatlow"  advocated  the  use  of  water-power  for 
the  sake  of  economy. 

Mr.  J.  P.  TiERNEY  said  that  one  of  the  dilficulties  about  the 
utilisation  of  peat  for  power  purposes  was  the  cost  of  acquir- 
ing the  right  to  work  the  peat  deposits.  In  this  matter  they 
could  learn  from  Belgium,  where  the  State  took  over  the  bog 
and  fixed  the  price  of  it,  a<b-ancing  capital  at  2  per  cent,  to 
public  companies,  and  the  Government  apjKiinted  a  certain 
number  of  dii-ectors  on  the  company  boards.  On  the  question 
of  water-power,  he  said  that  what  had  been  done  in  the  utili- 
sation of  the  water  of  the  Mississippi  for  St.  Louis,  150  miles 
away,  showed  that  the  suggested  scheme  for  the  Highlands  of 
Donegal  might  possibly  be  worked  as  a  complement  to  the 
Central  Ireland   scheme  for  the  utilisation  of  peat. 

Mr.  J.  J.  Parkinson,  of  the  Wolfhill  Colliery,  deprecated 
adverse  criticism  of  the  Irish  coal  depasits.  The  Leinster 
coalfield  constituted  75.000  acres.  At  the  Castlecomer  end 
there  was  a  4-ft.  seam  extending  over  5,000  or  6,000  acres, 
and  there  was  a  '2-ft.  seam  practically  all  over  the  rest  of  the 
field.  He  estimated  that  there  were  150,000.000  tons  of  coal 
in  the  Leinster  coalfield.  They  were  now  putting  down  plant 
to  produce  l.tKX)  tons  a  day  of  anthracite  coal,  which  would 
probably  be  equal  in  value  to  3,000  tons  of  bituminous  coal. 

Mr.  L.  J.  Kettle,  Dublin  Cori»ration  electi-icitv  department, 
entered  a  protest  against  the  Coal  Conservation  Committee's 
.suggestion  that  the  electrical  schemes  should  be  put  into  the 
hands  of  private  companies,  and  not  entrusted  to  the  manage- 
ment of  the  State  or  local  authorities.  The  exceptionally- 
situated  North  of  England  scheme  alluded  to  bv  the  Com- 
mittee was  cheaply  worked  on  account  of  its  utilisation  of 
waste  heat  from  blast  furnaces,  i-c.  There  would  be  gieat 
difficulty  m  carrying,  out  the  recommendations  of  the  Com- 
mittee m  England  because  of  the  diversitv  of  design  of  the 
vai-ious  plants  already  in  exi.«;tenoe  there.  Ireland  had  so  far 
very  few  electricity  schemes,  and  very  little  industrial 
development.  It  was,  in  fact,  a  virgin  country.  In 
his  opinion,  it  would  be  much  easier  to  carrv  "out  a 
comprehen.sive  scheme  with  a  large  central-jiower  station 
and  smaller  stations  on  a  standard  plan  in  Ireland  than  in 
any  of  the  highly  industrialised  countries;  but  before  any- 
thing could  be  done,  there  should  be  a  national  survey  of  tlie 
power  resources  of  the  country,  and  that,  he  submitted,  was 
not  the  bu.smess  of  any  private  individual  or  private  company 
but  the  business  of  the  State  as  a  whole.  It  was  little  credit 
to  the  responsible  Government  in  Ireland  that  they  had  not 
got  a  single  item  of  infonnation  in  this  respect  to  "o  upon 
He  concurred  with  Mr.  Parkinson  as  to  the  excellence  of  the 
WolfhiU  coal;  the  only  thing  was  that,  unfortunately  thev 
could  not  get  enough  of  it.  •  >        . 
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Electric   &    Mancfactlrinc  Co.     March  25th. 

•'  Electric    heating    devices    for    hatching,    bacteriological,    &c.,    appa- 

Sir  C.  S.   Forbes.     March  25th.  "^"^ 
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.1.322.     "Circuit    breakers."      Ioka.mc    Lleci 
.during   Co.,   U.S.A.)      March    36lh. 

j.323.    •'  Lampholders  for  incandescent  electi 
l.irch    26th.      (France,    March   19lh,  1917.) 

.'i.329.     "  Electrical   heating    apparatus."     C.    Soressen.      March   26th. 

5.342.     "  .\pparatus    for    electrically    treating    soil    for    agricultural   purposes, 
c."     F    H.   Hall.     March  Srth. 

.1.353.     *'  Method   of    carrving    and    springing 
nd    motors  cars."     R.   Gamblin.     .March  ZTth. 

5,354.    "  Electric   ladle."      E.    Lewis.      March 

5,381.     "  .\utomatic   telephone   systems."      Al-tomatic    Electric    Co.  &  AVTO-<; 
;\iic  Telephone   Manufacturing 'Co.     March  27th. 

5,395.     "  Electric  arc   lamps.  '     H.  B.  Gri-lls  &   w'    He.ape.     March  27*. 

5.404.     "  Means   for    obtaining    high-tension    direct-current   voltages'."      F. 
;tKR^     March  37th. 

5,4ro.    "  Method    of   producing  showers,    &e.,  of    electric    sparks    (or  adver- 
isement   purposes."     O.   Tance.      March    27th. 

5.420.    "  .\uto.generating    portable   electric    lamp."      V.  -  Filippone.      Marcl 
7th. 

es,  lie."     C.    J.    Baki 


5,421.    "  Interlocking    mechanism  lor  electric  s\ 
.WD  V.   G.    MiDDLETON.     March  27th. 

5,423.    "  Searchlights,   &c."     E.    A.  Sperrv.     March  27th.     (U.S.A..    .Marcb'l 
27th,    1917.) 

5,470.    "  Telephone  systems."       Autom.atic  Telephone   Manufacturing  Coj, 
.\.  J.  Rav  &•  J.  Savin.     March  28th. 

5.477.  "  Telephone    systems."     .\trrosiATic    Telephone    Manltacturing  Co.,'^ 
.\.  J.  Ray  &  J.  Savin.     March  28th.  .y. 

5.478.  "  Telephone    systems."      Au-tomaiic    Telephone    Manufactcrinc.    Co.'.l 
AND  A.  J.  Ray.     March '28th.  5 

5.479.  '•  Apparatus   for    electrolysing   salt  solution."     T.   Matsushima.  MarchflS 
28th.      (Japan,   March  30lh,   1917.)  .  tJ 

5.504.    "  Means  for  cleansing  sparking  plugs  of  internal-combustion  engines.^ 
St."     G.  J.  Scott.    March  28th.  ^ 

5.560.  "  Switches."     H.  Lucas  &  W.  C.  Turner.     March  30ih.  ^ 

5.561.  "  Ignition   apparatus   for    internal.combuslion    engines."      H.    Lucas*'-^ 
.\l.irch  30th.  '  3 
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1.91'7. 

264.  System  and  Means  for  Electric  Ignition  of  Gas,  Petrol,  and  hki 
INIERN.U.-COMBUSTION   ENGINES.     W.   S.   Frost.      January  5th,  1917.      (113.799.) 

1.0S2.  \'ariable-speed  Gener.ators  AND  Storage  Battery  Systems.  H.  A. 
Gill  (U.S.  Light  &  Heat  Corporation).  December  5th,  1916.  (Divided  appli. 
cation  on    17,452/16.)     (113,258.) 

1,729.  System  of  .and  App-aratus  for  Wiring  Ships,  Buildings,  and  thi 
LIKE  for  the  Distribution  of  Electricity.  L.  M.  Waterhouse.  February  3rd, 
1917.     (113,800.) 

1,763.     Electric    Contact-making    Device    especially    adapted     for 
Ignition  Systems.    J.  Y.  Johnson  (N.   Mellor).     February  3rd,  1917.   (113, 

3.113.      M.WUF.ACTURE     OF     CaRBON    FOR     ELECTROCHEMICAL.     METALLURGICAL 

OTHER  Services.     T.  W.  S.  Hutchines.     March  2nd,  1917.     (113,812. 

3,318.  Control  and  Regulation  of  Electric  Furnaces.  Brown,  Boveri  and 
Co.    &   A.  Gray.      March   Olh,   1917.      (113,827.) 

3,422.  .Method  of  and  .Appar.«us  for  Welding  of  Sintering  Tuncstem 
Ingots  and  the  like.     M.  J.  Insull.     .March  8th,  1917.     (U3,835.) 

3.425.  Electrical  Contacts.     M.  J.   Insull.     March  8th,   1917.     (113.838.) 

3.426.  Electric    Furn.\ces.     .M.  J.    Insull.      March  8th,    1917.      (113,8.S9  ) 
3,748.    Overhead   Equipment  of   Electric    Tramways.     J.   Duggan.     MarcS 

15th,   1917.     (113,850.) 

3.874.  Tubular  Demountable  Resistance  .Units  for  Rheostats.  Igranic 
Electric  Co.  (Cutler-Hammer  Manufacturing  Co.,  U.S.A.)  March  16th.  1917. 
(113,854.) 

4,116.     ME.ANS   for   Coupling   a  Magneto-generator    with   an  Intern.\l-com-    | 
BusTioN  Engine.     D.  Y.  Wheatlcy.     March   21st,   1917.     (113,859.) 

4,556.     Engine    Starter.       V".   Bendix.       March   20th,    1917.      (113,527.) 

4,580.  Windings  for  Electric  Transformers  and  similar  apparatus^ 
British  Thomson-Houston  Co.  (General  Electric  Co.,  U.S.A.)  March  29th^ 
1917.     (U3,356.) 

4,720.  .Automatic  Device  for  Wireless  Signalling.  J.  Morrison  &  W".  A- 
.Morrison.     April  24th,    1917,      (113,532.) 

5,151.  Electric  Welding  Apparatus.  W.  H.  Isherwood  &  W.  H.  Turner- 
April  12th,  1917.     (113,537.) 

5,305.  Insulating  Devices  for  the  Live  Rails  of  Electric  Railways 
W.   E.   Windsor-Richardsi  &  E.   T.  Brooks.    April    14th,   1917.     (U3,362.) 

6,437.  .Micro-telephones  for  use  in  Automatic  Exchange  Syste-ms.  H- 
Symes.      June    36lh,    1916.      (108,463.) 

B.298.     Sparking    Plugs.     T.    E.    Ponset.     June   26th.    1916.     (108,461.) 

6.699.  Lead-covered  Cables.  British  Insulated  &  Helsby  Cables,  Ltd.,  anrf 
R.  W.  Blades.     May  11th,  1917.     (113,378.) 

6.700.  Lead-covered  Cables.  British  Insulated  &  Helsby  Cables,  Ltd.,  and 
R.   W.   Blades.      May  11th,   1917.     (113,379.) 

6,725.  Protection  of  Electric  Distribution  Systems.  P.  V.  Hunter,  J.  R. 
B^-ard  &    Electrical    Improvements.   Ltd.     May    11th,   1917.      fll3,380.) 

7,442.  Method  and  Me.\ns  for  Electrically  Welding  and  Sh.apinc  the  rims 
OF  Wheel  Tires.    R.  Kronenberg.     May  23rd,  1917.     (113,882.) 

7,820.     Miners'  S.ifety  Lamps.     R.   Lamboume.     May  31st,   1917.     (113.38a.> 

8,814.  Means  for  ..\djusting  Electric  and  Gas  Lamps.  G.  E.  Etiinger.; 
June   19lh.  1917.     (113,391.) 

9,014.  Electric  Transformers,  espechlly  suitable  for  use  in  connection 
WITH  Electric  Furnaces.     J.    Bibby.     June  22nd,   1917.    .(113,899.) 

9,404.  Interrupting  Devices  for  the  Electric  Ignition  of  iNTWiNAL .com- 
bustion Engines.     O.  Imray  (R.  Bosch).     June  29th,  1917.     (113,220.) 

9,496.  TiiOLLEY  Heads  of  Electric  Tramc.ars  and  the  uke.  A.  Harr^ood 
jnd   F.    H.    Bennett.     July  3rd,    1917.      (113,901.) 

9,784.     Telephones.      E.    A.   Petilhory.     July    6th,    1917,      (113,565.) 

10,052.     Electric   Switch.     \V.  S.   Shephard.     July  12th,  1917.     (113,905.1 

10,342.    RoT.ARY  Electric  Switches.     A.  A.  Buck.    July  16th,  1917.  (113,400.) 

10,379.  Method  of  and  Arrangements  for  Extj!acting  Zinc  by  the  Electro- 
iiiERMAL  Process.     E.  S.   Berglund.     September  |5th,  1916.     (109,435.) 

10,636.  Condensers  for  Ignition  Magnetos.  E.  A.  Watson  4  M-L  Mag- 
neto Syndicate.     July  24th,  1917.     1113.910.) 

10,832.  Telephone  Transmitter.  W.  Birrell,  J.  Birrell  &  R.  A.  Cavenauch- 
July  27lh,  1917.     (113,912.)  ^ 

11,357.  .Magnetic  Blocks  for  Holding  Pieces  of  Iron  or  Stebl  during 
ND   THE    LIKE    OPERATIONS.      G.    Khisanachoili.     August 


Grinding,    Plan 
7th.   1917.     (113,568.) 

12,290.    .Apparatus  for    Igni- 
August  27th,    1917.      (113,231.) 

13,724.    Electro-pneumatic  Braking  Sy 
1917.     (113335.) 


in   Explosion  Engines.     J.   H.  Stringha 

W.  V.  Turner.     March  29th. 
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LEAD     AND     COPPER     FROM     ENEMY 
CENTRAL     STATIONS. 


From  the  very  commencement  of  the  war  the  enemy- 
has  controlled  the  use  of  lead  and  copper,  and  re- 
quisitioned articles  made  of  these  metals,  with  a 
systematic  thoroughness  which  proved  very  satis- 
factory in  its  results— as  judged  from  the  enemy 
standpoint.  From  a  review  of  the  affairs  of  the 
Vienna  municipal  electricity  undertaking  during  the 
year  1915-16,  published  recently  in  Etektrotechnik 
It.  Maschiiienbau,  it  is  evident  that  the  policy  of 
control  and  requisition  was  put  into  practice  very 
effectively.  By  one  means  or  another  hundreds,  of 
tons  of  copper  and  lead  were  "  released"  for  mili- 
tan-  purposes  by  the  Vienna  undertaking  alone,  and 
if  the  measures  by  which  they  were  secured  appear  a 
trifle  heroic,  there  is  no  doubt  that  the  enemy  at  that 
date  was  justified  in  considering  them  cheaply  won. 

.A.  great  deal  of  copper  and  lead  was  released  by 
the  Vienna  electricity  department  taking  over  the 
plant  of  the  Allgemeine  Oesterreichische  Elektrizi- 
tatswerke  and  connecting  up  its  network  so  as  to 
eliminate  much  of  the  old -equipment.  Large  quan- 
tities of  these  metals  are  said  to  have  been  handed 
over  to  the  military  during  the  year  1914-15.  and 
the  total  for  1915-16  seems  to  have  been  about  500 
tons  of  copper  and  1,000  tons  of  lead. 

Accumulators  were  removed  from  a  number  of 
sub-stations  and  handed  over  to  the  Akkumulatoren- 
fabriks  A.G.  for  military  purposes,  on  the  under- 
standing-that  this  company  would  supply  replace  _ 
ment  batteries  within  a  year  from  the  conclusion  of 
peace.  By  this  means  alone  about  410  tons  of  lead 
and  plate  materials  were  handed  over  to  the  mih- 
tarj'  authorities.  Batteries  were  removed  from  the 
Kaunitzgasse,  Landstrasse,  Mariahilf,  Cobdengasse, 
and  other  sub-stations;  for  example,  a  298-cell  buffer 
lattery  of  814-ampere-hour  capacity  was  removed 
from  the  Mariahilf  sub-station.  It  was  not,  how- 
ever, simply  a  case  of  depleting  installations.  In 
several  instances  plant  was  moved  from  one  part 
of  the  system  to  another  point  where  it  could  be 
employed  more  usefuily,  and  in  the  aggregate  a 
large  amount  of  new  plant  was  installed  in  the 
course  of  the  technical  development  of  the  system 
as  a  whole,  and  to  deal  with  increases  in  the  load. 
A  290-cell  lighting  battery  of  4,526-amp.-hour  capa- 
city was  removed  from  the  Kaunitzgasse  sub-station 
during  1915-16,  but  it  was  then  necessary  to  take 
into  service  the  hitherto  unused  battery  VII  (294 
type-l288  cells  of  7.776-amp.-hour  capacity)  in  order 
to  deal  with  last  winter's  load;  this  battery  is  the 
larsjest  yet  in  use  in  .Austria-Hungary. 

Some  of  the  old  A.O.E.G.  cables  were  rendered 
superfluous  by  changes  in  the  Alsergrund  sub-sta- 
tion, and  the  old  cabbie  between  the  Neubadgasse 
sub-station  and  the  Ober  Donaustrasse  steam  gene- 
rating station  was  withdrawn  from  service,  as  well 
as  several  heavy  feeders.  The  lead  and  copper  from 
these  cables  were  handed  over  to  the  military.  A 
new  i,ooo-KW.  converter  sub-station  erected  at 
Vosendorf  to  supply  the  Inzer&dorf-Vienna  Rail- 
way was  provided  with  iron  bus-bars  and  distribu- 
tors. 

The  cable  network  was  extended  only  in  so  far  as 
necessitated  by  urgent  new  connections  (mostly. for 
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niilitan-  or  munition  purposes).  About  58  installa- 
tions in  stations  on  the  Vienna  Stadtbahn  were 
changed  on  to  the  municipal  mains,  and  by  the  end 
of  1916  490  tons  of  copper  and  330  tons  of  lead  had 
thus  been  recovered  from  disused  cables  and  machi- 
nery formerly  operated  by  the  State  Electricity 
Works,  Heiligenstadt. 

Some  idea  of  the  strictness  of  the  control  exer- 
cised over  copper  supplies  may  be  gathered  from 
the  history  of  the  d.c.  interconnecting  cable  for- 
merly used  between  the  Ober  Donaustrasse  station 
and  the  Neubadgasse  sub-station.  When  this  cable 
was  rendered  unnecessary,  by  the  installation  of  a 
3-phase  D.c.  converter  in  the  sub-station,  the  mili- 
tary authorities  agreed  that  part  of  the  copper  in 
the  cable  should  be  used  to  make  three  lines  for  the 
Ebenfurth-Vienna  high-tension  overhead  transmis- 
sion. The  original  cable  was  of  1,000  sq.  mm.  sec- 
tion, whereas  the  new  conductors  had  to  be  only  30 
sq.  mm.  in:  section.  The  old  cable  was  therefore  cut 
into  lengths  of  100  metres,  and  the  armouring,  lead 
sheathing,  and  insulation  were  removed.  The  36 
copper  wires  thus  bared  were  sieparated,  stretched, 
cleaned,  and  wound  in  coils  containing  100  metres 
each.  Finally,  the  wires  were  drawn  down  from 
6  mm.  to  2.1  mm.  diameter,  and  stranded  together 
in  Siemens  &  Halske's  cable  works  at  J..eopoldau. 
1'he  copper  thus  used  is  still  practically  on  war  ser- 
vice owing  to  the  importance  of  the  Ebenfurth- 
Vienna  transmission.  The  total  weight  of  copper 
in  the  duplicate  3-phase  line  is  about  125  tons. 

Owing  to  the  abandonment  of  underground  supply 
for  the  tramways,  a  considerable  number  of  arc 
lamp-posts  had  to  be  replaced  by  stronger  ones, 
suitable   for  carrying  the   new  overhead  supply. 

The  16,000-volt  overlan'd  network  was  extended 
considerably  during  1915-16.  and  agreements  were 
concluded  with  the  municipalities  of  Baden  and 
Pottendorf  under  which  the  latter  will  henceforth 
take  energy  from  the  Vienna  network.  Their  own 
generating  equipments  will  be  dismantled  (if  this 
has  not  been  done  already),  and  further  large  quan- 
tities of  copper  and  lead  will  thus  be  liberated.  In 
order  to  connect  to  the  Baden  network,  the  Eben- 
furth-Enzesfeld  overhead  line  had  to  be  extended 
about  7i  miles  to  Leesdorf,  where  a  change-over 
station  is  provided  from  which  underground  cables 
run  to  the  Baden  station.  After  the  war  a  second 
cable  is  to  run  to  the  present  generating  station  of 
the  Vienna-Baden  Railway,  which  will  then  take  all 
its  energy  from  the  overland  system.  As  soon  as 
the  Enzesfeld-Leesdorf  line  is  finished,  the  Voslau 
network  will  be  connected  to  it,  thus  liberating  more 
copper  and  lead. 

Despite  the  war,  the  Vienna  electricity  under- 
takin.g  made  ,good  progress  during  1915-16,  and  ven- 
considerable  power  demands  will  be  met  directly 
conditions  become  normal.  Labour  difficulties  have 
been  partially  overcome  by  the  use  of  interned 
aliens:  and  by  putting  into  force  successive  items  in 
a  comprehensive  scheme  of  reorganisation  and  link- 
ing-up,  the  capacity  and  efficiency  of  the  under- 
taking has  been  improved,  whilst  the  quantitv  of 
material  employed  Tparticularly  copper  and  lead)  has 
been  reduced. 


The 

Wire-Drawing 

Industries. 


The  leading  American  wire 
manufacturing  firms  have  for  a  long 
time  past  been  making  great  pre- 
parations for  the  enormous  trade 
confidently  anticipated  when  the 
war  is  over.  Two  of  the  largest  wire  manufacturint;- 
firms  in  the  United  States  have  increased  their  roll- 
ing plant  by  over  100  per  cent,  during  the  last  two 
years,  more  with  a  view  to  future  expansion  than 
to  immediate  requirements.  Other  firms  have  in- 
creased their  productive  capacity  all  round  to  an 
extent  far  in  excess  of  any  previous  expansion.    The 


American  firms  expect  to  be  more  favourably  placed, 
as  regards  supplies  of  raw  materials,  shipping,  and 
finance,  than  any  of  the  chief  copper  wire  producing 
countries  throu,ghout  the  world.-  The  extent  of  the 
war's  duration  will  determine,  in  a  large  measure, 
how  far  this  position  will  remain  as  originally  antici- 
pated. A  protracted  duration  of  the  war,  while 
greatly  reinforcing  their  financial  resources,  will 
probably  seriously  interrupt  the  normal  trade 
organisation  in  much  the  same  manner  as  in 
(ueat  Britain  and  other  competing  coimtries. 
America  may  be  the  chief  source  of  foreign 
competition  after  the  war.  The  extent  to  which  the 
American  firms  will  be  able  to  export  copper  wire, 
ivc,  into  this  country  will  depend  more  upon  the 
weight  of  their  own  home  demands  than  upon  ship- 
ping shortage,  and  other  expected  difficulties. 
-Should  the  American  firms  be  better  placed  than  the 
Britislt  firms,  as  regards  production  and  supplies, 
the  surplus  over  their  own  home  demands  will  prob- 
ablv  be  directed  to  this  coimtrv. 


Elsf.\\'here  in  this  issue  we   give 
.\synchronous     a   resume   of  Dr.    Kapp's  important 
Generators.       contribution  to  the   discussion,  at  a 
meeting  of   the    Birmingham  Local 
.Section   of  the    LE.E.,    on  Mr.    AX'edmore's   paper, 
which  we  were  obliged  to  hold  over  when  reporting 
the  remarks  of  other  speakers.     We  regard  ic  as  im- 
portant not  merely  on  technical   grounds,   but  also 
because  it  illustrates  the  fact,  so  often  lost  sight  of, 
that  there  are   more  ways   than   one  of  tackling   a 
knotty  problem;  the  discussions  had  turned  mainly 
on  the  details  of  this  valuable  paper,  but  Dr.  Kapp 
struck  out   on  independent  and    totally  unexpected 
lines,   and   showed  that  the  problem  of  controlling 
large  amounts  of  power — which  had  been  regarded 
almost  entirely  as  the  problem  of  interrupting  enor- 
mous values  of  kilovolt-amperes — might  be  circum- 
vented  by   preventing  the  generation   of  large  cur- 
rents at  high  pressures  on  the  occurrence  of  a  short 
circuit.     For  this  purpose  he  suggested  the  employ- 
ment of  asynchronous  generators  of  a  novel  type, 
generating  a  leading  current,  and  excited  by  alter- 
nating   current,    the    general    construction    of    the 
machines  being  otherwise  much  the  same  as  that  of 
synchronous    generators    of    ordinarv    type.      Such 
machines  were  to    constitute   three-quarters  of  the 
generating  plant,  the  remainder  being  composed  of 
synchronous   alternators,   which  would  provide  the 
necessary   control  without  which  the   asvnchronous 
machines     could      not     be     used     as      generators. 
()nly    the     synchronous     machines    would     require 
synchronising      when      put     on      load,     and      pro- 
tection   by    means    of    circuit-breakers    and    react- 
ance   coils,    thus    materially   reducing    the    amount 
of    switchgear    required,    as    well    as    the    number 
of    links   in    the    chain    of    apparatus.      The    phase 
advancer  devised  by  the  speaker  formed  an  essential 
factor  in  the  scheme,  by  compensating  for  the  low- 
power  factor  of  the  generators,  but  as  a  phase  ad- 
vancer of  78  K.v..\.  suffices  for  a  genei-ator  of  12,000 
KW..    this    is  not    a  serious   consideration.     Appar- 
ently there  would  not  he  much  to  choose  between 
the  old  system   and   that  outlined   by  Dr.    Kapp  in 
point  of  capital  cost,  but  the  latter  scheme  possesses 
so  many  advantages  in   other  ways  that  it  at  least 
deserves  careful  consideration.     And   if   one   alter- 
native   exists    to    the    very    costly    and    admittedly 
fallible  protection  afforded  by  heavy  switchgear  and 
reactances  against  the  consequences  of  a  short  cir- 
cuit,  may  there  not  be  others  ?     The  Institution  is 
certainly  indebted   to   Dr.    Kapp   for  a  stimulatin.g 
and  awakening  impulse,  an  excellent  example  of  the- 
value  of  original  and  unprejudiced  thinking  which,' 
if  it  do  no  more,  should  at  least  spur  on  others  io- 
txan-i.ine  the  new  problems  which  confront  us  with 
open  nunds  and  the  broadest  views. 
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A     35.TON     WAGON     HOIST     FOR     STEEL 
WORKS. 


The  Xorth-Eastern  Steel  Co.  have  recently  put  on  duty  at 
dieir  Acklam   Works,   Middlesbrough,   an    installation    of 

•trically-driven  hoisting  machinery  for  the  handling  of 

iirons  up  to  35  tons  gi'oss. 

The  hoist  was  formerly  operated  on  the  hydraulic  jirin- 
ciple  ;  in  order  to  avoid  the  stoppage  of  work,  a  new 
St 'el  hoist  structure,  with  motor  house  on  top,  was  built 
iiL'ainst  the  old  structure,  so  that  handlinsr  of  the  wagons 


Fig.  1. — 35-ToN  Waoos-Hoist  axd  Motor  House. 

was  not  interfered  with   during  the  installing  of  the  njw 

electrical   hoisting  plant  and   new  wagon   table.      Fig.    1 

.    shows  a  view  of  the  new  structure,  the  height  of  which  is 

■  fiO  ft.  from  rail  to  rail. 

■  The  hoist  is  of  the  usual  table  type,  with   foui'«£ets  of 
^    direct-connected  corner  hoisting  ropes 

in  parallel,  which  arrangement  enables 

,    the  winding  drum  diameter  to  be  kept 

■  within  very  reasonable  limits,  as  the 

drum  diameter  must  vary  directly  with 

the  rope  diameter.      The    wagons  are 
.  lowered  to  ground  fsvel  at  the  far  end 

of  the  store  bin  platform  by  means  of 

a  gravity  hoist,  as  is  the  usual  custom. 

In  order  to  equalise  the  cycle  of  opera- 
tions of  the  hoist,  a  tank  type  of  coun- 
•    ler weight  is  suspended  by  means  of  two 
I   pairs  of  ropes  from  the  winding  drums, 

and    is    so    adjusted    as    regards    its 

weight    that    the     unbalanced     load 

actually  ^hoisted    is    similar    on    the 
,   average  to  the  net  load  being  hoisted 

a.s   the   table  descends   on  the  return 
,  or  empty  journey.     The  out-of-balance 

load  either  up  ordownshould  be  eijual  in 

weight  to  half  that  of  the  loaded  wagon, 

and  the  counterbalance  weight  should 

be  equal    to   the   table  and   half   the 

loaded  wagon.     In  practice  a  certain 

amount  of  vai'iation  in  the  load  to  be 

lifted    is    always   met   with,   and  the 

weight  is  so   arranged  as  to   average 

out  correctly  over  a  number  of  winds. 
The  two  winding  drums  are  C.ft.  in 

diameter,  and  are  spirally  gi'ooved  to  take  the  four  pairs 

of  winding  ropes  and  also  the  two  pairs  of  balance  weight 

ropes.      The  guide  pulleys  which  spread  the  two  pairs  of 

ropes  to  the  distant  side  of  the  platform  are  of  an  improved 

type,  and  consist  of  drums  of  a  diameter  equal  to  the  main 

drums  (instead  of  sheaves  as.   are  usually  employed),  and 


they  in  uildition  are  spirally  grooved  on  the  rope  treads. 
This  arrangement  makes  an  ideal  guide  for  the  rope, 
and  eliminates  ail  "  angling  "  of  the  rope  on  the  horizontal 
and  almost  all  of  the  less  material  '•  angling "  in  the 
vertical  planes.  '^ 

The  drive  from  the  motor  shaft  is  taken  through  double 
reduction  gear,  a  countershaft  carrying  the  two  pinions  of 
the  .second  train  running  across  the  front  of  the  drums. 
The  gear  wheels  are  of  cast-steel,  the  pinions  of  wrought- 
steel,  and  the  teeth  are  7nachine-cut  double  helical,  in  Ixith 
trains,  a  ^ery  ample  width  of  face  and  strength  of  teeth  being 
provided  for  at  tbe  same  time.  The  result  is  that  noise 
and  vibration  are  altogether  absent  during  the  working  of 
the  hoist. 

A  very  important  requirement  in  a  wagon  hoist  is  that 
the  table  must  stop  precisely  at  the  rail  level,  both  at  the 
top  platform,  and  also  at  the  lower  loading  level,  and  thi.< 
accuracy  must  be  maintained  under  all  conditions  of  wind, 
i.p.,  with  light  wagons,  and  also  when  hoisting  wagons 
loaded  up  to  their  full  specified  weight,  in  this  case  3."i  tons. 
To  meet  these  conditions  a  Ward- Leonard  type  of  electrical 
e(|uipment,  combined  with  a  carefully  designed  electrically- 
controlled  brake,  has  no  superior,  and  it  has,  therefore,  been 
applied  in  this  instance. 

For  the  supply  of  energy  to  the  hoisting  motor,  a  motor- 
generator  set,  consisting  of  a  2.JO-Tolt,  rT.j-R.P.M.,  shunt- 
wound  motor,  the  generator,  and  an  exciter,  is  mounted  as  one 
unit  on  a  substantial  self-contniued  cast-iron  bedplate.  Two 
switchboard  panels,  larrying  the  usual  switchgear  and  instru- 
ments, are  situated  in  the  motor  house  for  the  control  of  the 
-\.C.  and  D.c.  sides  of  the  ecjuipment. 

The  winding  motor  is  a  robustly  constructed  machine 
of  17o  B.H.P.  continuous  rating,  running  at  a  speed 
of  l.')0  E.i'.ii.,  and  mounted  on  a  heavy  cast  all-round 
bedplate,  with  the  main  shaft  and  pinion  e.xtension  shaft 
carried  in  a  low-set  heavy  pedestal  bearing,  and  a  large 
flexible  coupling  is  fitted  connecting  the  two  shafts.  .\ 
specially  large  and  powerful  type  of  brake  is  built  in  integi'al 
with  the  bed  of  the  machine,  which  has  been  moulded  with 
lx)sses  and  facings  to  receive  the  brake  parts.  The  brake 
is  weight-applied,  the  weight  being  lifted  by  means  of  a 
solenoid  connected  to  the  automatic  controller,  so  that  the 
timing  of  the  application  of  the  brake  is  accurate  in  rela- 
tion to  the  travel  of  the  hoist  during  deceleration,  thus 
ensuring  dead  level  decking  of  the  table.     The    hoisting 


Fig.  2. — Hoist  Motor  .\nd  Motor  Generator. 

time  is  somewhat  under  (>0  seconds  for  the  (iO  ft.  between 
levels,  so  that  the  average  speed  is  about  1  ft.  per  second, 
and  acceleration  and  deceleration  are  accomplished  smoothly, 
without  shock  or  jar.  .\lthough  the  moving  masses  are 
great  in  hoists  of  this  type,  nearly  u',OOO.OuO  kg.,  when 
referred  to  the  drum  diameter  in  this  case,  the  accelerating 
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torque,  owiiifj  t<i  llie  low  velocity,  amounts  to  an  e([uivalent 
of  only  a  fraction  of  the  static  torque,  and,  conseciuently, 
should  the  driving  torque  be  suddenly  removed  when 
working,  tlie  moving  parts  would  come  to  a  stop,  and  reverse 
by  gravity  within  less  than  one  second's  time.  It  is  there- 
fore necessary  to  maintain  somewhat  less  than  full  load 
torque  until  the  end  of  each  wind,  when  the  brake  finally 
determines  tlie  exact  stopping  point,  the  forward  torque 
being  removed  at  the  siune  moment  as  the  brake  takes  over 
the  duty  of  holding  the  load.  Fig.  4  illustrates  this  point 
clearly.  It  is  generally  found  convenient,  for  mechanical 
reasons,  to  extend  the  retarding  period,  and  also  the  accelerat- 
ing period,  to  about  four  or  five  seconds,  which  is  the  time 
requisite  automatically  to  move  the  controller  rheostat  the 
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Fig.  3. — Hoist  Motor  and  Frution-Drivex  Limit  Switch  of  Column  to  Leit 


distance  necessary  to  increase  or  decrease  the  motor 
torque  to  the  required  figure.  If  the  time  or  distance 
from  the  end  of  the  travel  at  which  the  power  could  be  cut 
off  to  enable  the  hoist  to  run  to  rest  at  a  correct  level  were 
the  only  consideration,  then  such  an  interval  (0-8l'  sec. 
in  the  adjoining  curve)  would  be  found  extremely  small. 
Still,  no  shock  would  result,  as  the  rate  of  retardation 
would  be  slightly  over  1  ft.  per  second,  and  higher  rates  ai'e 
common  with  other  types  of  hoists  ;  for  the  above  reasons, 
however,  the  time  is  generally  extended  as  stated. 

The  automatic  controller,  which  is  of  a  type  specially 
developed  for  this  class  of  work,  is  motor-operated  as  regards 
the  movement  of  the  rheostat  fingers  and  switches  required 
during  acceleration,  the  motor  being  started  by  means  of  a 
master  switch  which  is  under  the  control  of  the  operator  by 
means  of  hand  levers  placed  at  both  top  and  bottom  levels. 
The  deceleration  and  stopping  of  the  hoist  is  automatically 
accomplished  by  means  of  two  sets  of  racks  and  pinions 
operated  by  the  upward  movement  of  the  table  or  counter- 
weight. This  gear  restores  the  rheostat  through  the 
medium  of  quick-pitch  screwed  spindles  and  travelling  nuts 
to  the  neutral  "  off  "  jxisition.  Overwind  limit-switches 
are  fitted,  so  that  in  the  event  of  an  overwind,  from  what- 
ever cause,  the  hoist  is  brought  to  a  standstill  and  the 
^wer  shut  oft'.  The  type  of  limit-switch  employed  on  this 
installation  does  not  depend  for  re-setting  (as  is  the  case 
with  most  designs)  on  the  reverse  movement  of  the  hoist,- 
but  it  is  always  capable  of  dealing  with  repeated  overwinds 
should  these  occur  through  carelessness  or  flurry  when 
re-starting  the  hoist.  Should  the  necessity  arise,  the  hoist 
may  be  brought  to  a  stand-still  by  means  of  push-button 
trip-switches,  which  are  mounted  together  with  a  set  of 
drivers'  indicating  instruments  in  cast-iron  watertight  cases 
situated  on  the  upper  and  lower  levels. 

The  British  Westinghouse  Co.  is  responsible  for  the 
electrical  equipment  throughout,  and  the  North-Easteru 
Oo.'s  engineers  have  carried  out  the  design  and  equipment 
of  the  mechanical  parts  of  the  hoist. 


As  the  war  drags  its  weary  length  along,  the  questions 
which  trouble  the  minds  of  those  who  are  responsible  for 
the  management  of  electric  lighting  undertakings  do  not  tend 
to  become  simpler.  The  whole  situation  of  the  electricity 
market  has  undergone  profound  alteration  since  August, 
r,tl4.  In  some  areas  the  demand  for  energy  has  been 
greatly  reduced  owing  to  the  lighting  restrictions.  From 
other  areas  consumers  have  tied  in  large  numbers  to  what 
they  consider  to  be  regions  of  greater 
safety  ;  while  some  undertakers  have 
actually  experienced  an  increase  in 
the  demand  for  electricity— an  increase 
due  to  the  influx  of  new  private  con- 
sumers, or  to  the  establishment  of 
numition  factories.  Indeed,  it  is  an 
open  secret  that  some  of  this  more 
fortunate  class  of  undertakers  have 
actually  paid  excess  profits  duty. 

Increased  cost  of  production,  how- 
ever, is  a  kind  of  common  denomina- 
tor all  over  the  country.  This  increase 
is  often  shared  with  the  consumer, 
either  with  his  assent  or  by  midertakers 
exercising  the  lawful  rights  conferred 
upon  them  by  their  provisional  order. 
If  before  the  war  the  cost  per  unit 
was  well  within  the  statutory  limit, 
there  is  now  no  difficulty  in  raising  the 
charge  to  consumers. 

But  suppose,  for  the  sake  of  example, 
that  the  limit  has  been  reached,  have 
the  undertakers  any  remedy  ?  Again, 
suppose  that  by  an  agreement  made 
before  the  war  the  undertakers  became 
bound  to  supply  all  consumers  at  a 
certain  fixed  rate  for  a  given  number  of 
years,  is  there  any  procedure  by  which  they  can  obtain 
relief  owing  to  the  increased  cost  of  production  ? 

The  following  question  was'  recently  addressed  to  the 
Editors  of  the  Electrical  Review  : — 

'•  A  sujjply  company,  on  commencing  operations, 
obtained  wayleaves  in  a  town  for  mains,  etc.,  free  of  charge, 
on  condition  that  for  10  years  the  maximum  price  of  energy 
did  not  exceed  6d.  per  B.  of  T.  unit.  After  10  yeai's  a 
revision  could  be  asked  for  either  by  the  company  or  the 
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Coi-jioration  concerned,  the  amount  to  be  settled  by  arbitra- 
tion. The  company  have  now  been  in  operation  14  years, 
but  ba\'e  been  very  hard  hit  by  the  war.  They  want  to 
imjx)se  an  increase  to  cover  war  costs.  The  question  is — 
Can  they,  do  so  ?  either  with  or  without  recourse  to 
arbitration." 

In  view  of  the  terms  of  this  agreement,  which  provide 
for  arbitration  after  the  period  of  ten  years,  it  is  appre- 
hended that  arbitration  is  a  condition  precedent  to  any 
change  in  the  price.  The  wayleaves  were  granted  on  those 
terms,  and  if  the  undertakers  had  not  been  willing  to  forgo 
such  statutory  or  other  rights  a-s  they  may  have  had  in  con- 
nection with  the  price  of  electricity,  they  would  never  have 
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secured  the  wayleaves.  The  statutory  right  is  very  cleai'  and 
precise.  By  See.  32  (1)  of  the  Electric.  Lighting  Clauses 
Act,  18 '.1 9  (which  it  may  be  assumed  applies  to  the  area  in 
question),  the  price  must  not  e.xceed  the  figure  mentioned 
in  the  Order :  but  by  Sub.-Sec.  (2),  w  here  the  local 
authority  are  not  the  undertakers,  the  undertakers  (or 
^  the  consumers)  may  at  any  time  after  the  expiration  of  fi'c 
yeai's  after  the  commencement  of  the  Special  Order  make  a 
re]iresentation  to  the  Board  of  Trade  that  the  prices  or 
methods  of  charge  stated  in  the  Special  Order  or  approved 
by  the  Board  of  Trade  ought  to  be  altered,  and  "  the 
Board  of  Trade,  after  such  inquiry  as  they  uray  think  fit, 
may  make  an  Order  varying-  the  prices  or  methods  of 
cliarge.  .  .  ."  The  "  five "  years  was  substituted  for 
"  seven"  by  the  Electric  Lighting  Act,  lilOii. 

Having  regard  to  tlie  express  provisions  of  the 
agreement  under  consideration,  it  does  not  appear  that 
the  undertakers  in  the  case  referred  to  could  insist 
upon  a  Board  of  Trade  reference.  They  must  rely  on 
the  agreement. 

The  further  question  then  arises  :  Would  the  .Vrbitrator 
be  bound,  or  could  he  be  compelled,  to  take  the  conditions 
brought  about  by  the  war  into  account  when  fixing  the  new 
price  ?  On  the  one  hand,  it  might  be  said  that  war  was  iiot 
in  the  contemplation  of  the  parties,  and  that  circumstances 
brought  about  by  the  war  could  not  be  regarded  by  the 
Arbitrator  ;  but  the  better  opinion  seems  to  be  that  when 
they  provided  for  revision  after  ten  years  the  parties  contem- 
plated a  change  of  circumstances.  The  cost  of  production 
might  have  gone  down  to  such  an  extent  as  to  cause  the 
consumers  to  apply  for  revision.  In  the  case  suggested, 
therefore,  it  appears  that  the  Arbitrator  might  take  the 
war  into  account. 

The  same  considerations  appear  to  apply  to  tlie  larger 
question  — namely,  can  the  Board  of  Trade  when  revising 
prices  in  accordance  with  powers  conferred  by  the  Act  have 
regard  to  the  increased  cost  of  production  brought  about  by 
the  war  ?  The  discretion  of  the  Arbitrator  appears  to  be 
in  no  way  fettered  ;  he  may,  at  the  instance  of  consumers, 
diminish  the  price  if  he  is  so  minded.  Wholly  apart,  then, 
from  any  special  legislation  it  seems  that  by  application  to 

the  Board  of  Trade  undertakers  may  

obtain  a  measure  of  relief. 

But  the  special  legislation  which 
has  come  into  being  since  the  war  must 
not  be  left  out  of  account.  In  particu- 
lar, the  Courts  (Emergency  Powers) 
Act,  11117,  is  of  importance  in  this 
connection.  Its  provisions  appear  to 
give  some  relief,  which  is  apparently 
additional  to,  and  not  in  substitution 
for,  that  which  the  Board  of  Trade 
can  give.  By  Sec.  (1)  (2)  of  the  Act, 
where  the  Court  is  satisfied  that  "  owing 
to  any  restriction,  or  direction,  imposed 
or  given  by,  or  in  jmrsuance  of,  any 
enactment  relating  to  the  Defence  oi 
the  Eealm,  or  any  regulation  made 
thei'eunder,  or  owing  to  the  acquisition 
or  use  by,  or  on  liehalf  of,  the  Crown, 
for  the  purposes  of  the  present  war,  of 
any  ship  or  other  property,  any  term  of 
the  contract  cannot  ))e  enforced  with- 
out serious  hardship,"  relief  may  be 
granted. 

It  is  important  to  notice  that  the 
section  only  applies  to  cases  of  hardship 
caused  by  {ji)  the  operation  of  the 
Defence  of  the  Realm  regulations,  or 
ih)  the  ac(piisition  of  property  liy  the 
Crown,  and  it  is  made  to  apply  specially 
to  any  obligation  relating  to  the  supply  of  {inter  ,y!w)  "  heat. 
light,  traction  or  power  arising  under  any  Act  of  Parliament." 

After  considering  the  circumstances  of  the  case,  and  the 
position  of  the  parties  to  the  contract,  and  any  offer  whi<-li 
may  have  been  m;ide  by  any  party  for  the  variation  of  the 
contract,  the  Court  may  (in  the  case  of  a  contract  for  light, 
&c)  suspend  the  contract,  or  stay  any  proceedings  for  the 
enforcement  of  the  contract,  or  any  term  thereof,  or  anv 


rights  arising  thereunder,  on  sucli  conditions  (if  any)  as  the 
Court  may  think  fit. 

It  is  to  be  observed  that  an  ordinary  contract  may  be 
"annulled  or  suspended,"  while  a  statutory  contract  for 
light,  &c.,  can  only  be  "  suspended." 

Assuming  it  could  be  shown  by  a  supply  company  that 
the  ordinary  consumer's  contract,  owing  (say)  to  some 
l)efeuce  of  the  Realm  regulation,  could  not  lie  enforced 
without  serious  hardship  to  the  company,  it  is  not  very  easy 
to  define  the  exact  powers  of  the  Court.  Xo  power  to  vary 
the  terms  of  the  contract  is  gi^•cn.  A  Judge  could  not  say  : — 
"  You  may  Increase  youi'  price  to  lod.  a  unit."  But  if  the 
consumer,  realising  that  owing  to  difficulty  in  obtaining 
coal,  the  company  were  unable  to  supply  on  the  statutory 
terms,  were  willing  to  pay  lod.  "during  the  war,"  it  is 
apprehended  that  the  Court  might  then  suspend  the 
statutory  contract  for  the  named  period. 

No  case  has  as  yet  been  reported  in  which  the  scope  of 
the  Section  has  been  discussed.  How  far  does  it  extend  ? 
Regulations  made  pursuant  to  the  Defence  of  the  Realm 
Acts  are  of  far-reaching  effect.  Anything  which  affects, 
the  supiily  of  fuel  or  laljour  must,  in  the  long  run,  affect 
the  cost 'of  production  ;  ])ut  it  remains  to  be  seen  whether 
the  Judges  will  so  construe  the  Section  that  increased  cost 
of  production,  unless  clearly  shown  to  l)e  due  to  some  specific 
regulation,  will  afford  any  ground  for  relief. 


EXTENSIONS  AT  AYLESBURY. 

We  recently  had  the  pleasure  of  being  present  at  the  official 
inspection  of  the  new  plant  installed  at  the  borough  elec- 
tricity works,  Aylesbury. 

This  undertaking  was  opened  on  May  27th,  1915,  the 
capital  cost  being  £21,000  :  for  the  first  year,'  ending 
March  Ijlst,  1916,  the  units  sold  were  237,9()3,  and  the 
revenue  was  £2,377,  the  works  cost  being  £1,087.  For  the 
two  following  years,  1917  and  19 IS,  the  output  was 
379,794  units  and  415,204  units,  with  revenues  of  £3,(iO() 
and  £4,148  respectively,  the  works  costs  being  £2,07(5  and 


Flo.  1.— 200-Kw.  G.E.C.  Gknbbator,  with  Static  Balancer. 


£2,456.  It  is  estimated  that  for  next  year  the  units 
generated  will  be  655,000,  w^ith  the  works  costs  at  £2,900 
and  a  revenue  of  £5,241.  The  original  plant  consisted  of 
two  100-Kw.  Willans-Die.se]  engines,  direct-coupled  to 
E.C.C.  generators.  In  1916  it  was  found  necessary  to  put 
down  extra  plant  to  cojie  with  the  growing  load,  and,  after 
much  discussion,  the  decision  ultimately  settled  upon  a 
200-KW.,   four-cylinder,   hori?iontal    I'remier    .suction    gas 
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engine,  running  off  a  Power  Gas  Cor])or.ation's  gas  plant, 
and  direct-coupled  to  a  6.E.C.  generator  with  static 
balancer,  running  at  210  r.p.m.,  -240-280  volts,  415-455 
amperes. 

By  means  of  a  conveniently  placed  electrical  pyrometer 
the  temi^erature  of  the  exhaust  gases  from  the  four  cylin- 
ders is  measured,  and,  in  addition  to  a  quantitative  analysis 
testing  set,  a  Siirco  recording  calorimeter  is  installed,  which 
continuously  records  the  calorific  value  of  the  gas,  wliich  is 
delivered  to  the  engine  under  a  2-in.  pressure  of  water,  by 


Fig.  2. —  t-tVLl.\DtR    HOKIZUNI  AL    PiiE.MlER    GAS    ENGINE. 

means  of  a  combined  e.xhaust  and  tar  extractor.  The 
engine  is  started  by  means  of  compressed  air  obtained  from 
an  electric  compressor. 

Due  to  the  abnormal  rise  in  the  price  of  American  crude 
oil,  the  experiment  of  rumiing  the  Diesel  engines  on  tar  oil 
was  carfied  out  with  success  in  August,  IfllG,  since  when  a 
saving  of  £1)90  on  fuel  has  lieen  effected,  equivalent  to 
(!0  per  cent,  on  the  fuel  bill.  The  fuel  cost  of  the  new  gas 
engine  which  was  put  into  commission  at  the  end  of  January 
works  out  at  0'2'.)d.  per  unit  generated,  and  a  saving  of 
£750  is  estimated  for  next  year  over  tar  oil  running. 


THE     CONTROL     OF     LARGE     AMOUNTS 
OF     POWER. 


Dr.  G.  Kai'p  ox  the  Use  of  Asynchronous  Gener.wors. 

In  the  discussion  on  Mr.  E.  B.  Wedmore's  paper  on  this 
subject  at  the  meeting  of  the  Birmingham  Local  Section  of 
the  Institution  of  Electrical  Engineers,  Dr.  Kapp  said  the 
pai>er  dealt  mainly  with  protection  Ijy  reactances,  and,  as  far 
as  cables  and  consuming  devices  were  concerned,  this  kind  of 
protection  appeared  to  be  the  only  one  available,  tfhe  liberal 
sprinkling  of  reactances  all  over  the  system  would  lower  the 
power  factor ;  there  \f as  no  help  for  this,  but  the  question 
arose  whether  they  were  also  obliged  to  have  reactan^-es  in 
the  generating  station,  thus  making  the  power  factor  still 
wor.se.  Need  they  employ  synchronous  iiiaihinery  exclu- 
sively'.' They  uuLst  have  some  such  machinery  to  fix  voltage 
and  frequency,  but  they  need  only  supply  a  small  part  of  the 
total  power  output.  If  the  bulk  of  it  were  supplied  by  asyn- 
chronous generators,  the  use  of  reactance  coils  (.-iim  extra 
heavy  circuit-breakers  would  be  restricted  to  this  .<=inall  syn- 
chronous part  of  the  generating  plant,  whilst  the  liig  |ilant, 
consisting  of  a.synchronous  machinery,  needed  no  reactances 
nor  switches  rated  higher  than  the  normal  k.v.a.  This  was 
rather  an  important  point,  seeing  that  the  author  recom- 
mended duplicating  the  automatic  circuit  breakers  on  im- 
portant circuits.  Let  an  asynchronous  and  a  synchronous 
machine  be  coupled  in  parallel,  and  assume  that  the 
asynchronous  machine  was  rigidly  connected  to  the  bus- 
bars, and  that  there  was  no  means  of  switching  it  off. 
In  the  case  of  a  partial  or  dead  short,  the  first  thing  that 
■would  happen  was  a  lo-nermg  of  the  voltage.  If  the  accident 
•wa.'?  a  ieari  ?hort  on  the  bus-bars,  the  voltage  would  vanish, 
the  c-ircuit  breaker  would  come  out.  and  if  the  re.Trtau'C  of 
the  synchronous  machine  was  suffi'-ieDtly  la-rge.  the  rji>  uit 
breaker  itself  would  not  be  damaged.  If  the  fault  had  occurred 
somewhere  outside  of  the  station,  the  reactance  in  the  parti- 
cular feeder  would  prevent  the  voltage  at  the  bus-bars  from 
dropping  to  zero,  but  there  would  be  some  reduced  voltage 


because  the  reactance  of  the  synchronous  generator  would  J 
come  into  action,  though  its  circuit-breaker  need  not  necea-S 
saxOy  come  out.  The  asynchronous  machine  derived  itsi 
excitation  from  the  bus-bars,  and  its  terminal  voltage  could  ; 
not  exceed  that  of  the  bu.s-bars.  Neither  could  it  give  an  J 
excessive  current  if  the  governor  held  the  engine  sufficiently  '. 
near  the  normal  speed  to  prevent  the  generator  from  break-, 
ing  step.  Roughly,  if  the  governor  allowed  the  engine  to<j 
speed  up  tUl  the  slip  was  quadrupled,  the  current  would  berf 
doubled,  and  the  e.m.f.  halved,  so  that  the  circuit-breaker  •- 
would  have  to  deal  with  about  normal  k.v.a.  If  the  governor'^ 
failed  also,  then  the  engine  would  race,  and  the  full  load  ^ 
would  be  thrown  on  the  synchronous  machine,  and  its  circuit-' 
breaker  must  come  out.  Thus  the  protection  given  to  the  ' 
synchronous  machine  was  also  an  efficient  protection  for  thu ., 
asynchronous  machine  coupled  in  parallel  with  it.  Asyn-j 
chronous  machines  had  been  used  in  generating  stations,  i 
There  was,  however,  a  difficulty  if  they  used  such  a  machine'- 
without  some  device  for  improving  its  power  factor.  Even  ' 
if  it  were  possible  to  make  the  induction  generator  with  so  , 
little  leakage  that  its  ix>vver  factor  were  practically  unity  ' 
(thus  was  not  possible,  but  a  power  factor  well  over  0.9  was  J 
possible  with  large  generators  at  turbo  speeds),  they  could  '' 
not  use  such  a  machine  without  throwing  an  enormous  watt- 
less current  on  to  the.  synchronous  generator  coupled  in  ' 
parallel'  with  it.  This  was  probably  the  reason  why  asyn- 
chronous machines  were  not  more  frequently  used.  They  had  j 
ailvantages.  They  were  lighter,  and  lequired  no  synchronis-  i 
ing.  thus  reducing  complication  in  switchgear.  But  as  long  , 
a.s  they  used  induction  generators  con.stiiicted  on  ordinary  lines 
then-  defects  as  regarded  jxjwer  factor  far  outweighed  these  ^ 
advantages.  The  aspect  of  the  wholCj  question  immediately  ; 
changed  if  they  got  away  from  the  ordinary  lines  of  construe-  ; 
tion.  This  meant  that  they  must  so  design  the  generator  that  ■' 
it  gave  a  leading  current,  of  which  the  wattless  component  1 
was  not  only  that  required  by  the  external  circuit,  but  also  < 
contained  the  magnetising  current  required  by  the  machine  ' 
itself.  The  internal  power  factor  of  the  machine  must,  there-  i 
fore.  be.  smaller  than  the  external,  and  the  current  must  lead.  ' 
Instead  of  a  rotor  excited  by  c.c.  they  had  a  rotor  of  the.  ■ 
same  (and  possibly  shghtly  less)  dimensions,  but  excited  by 
A.c.  of  slip  frequency.  The  .stator  need  not  be  altered,  except  ; 
that  the  deep  slot«  which  the  author  recommended  in  order  ; 
to  get  "  inherent  reactance  "  might  be  made  a  little  less  deep,  ■ 
thus  reducing  the  outside  diameter  of  the  stator  frame.  He  ' 
had  doubted  the  possibility  of  a  satisfactory  design  untd  he 
began  to  calculate.  Then  it  became  clear  that  the  problem 
was  by  no  means  difficult,  and  that  an  induction  generator  ^ 
to  fill  such  a  specification  was  certainly  not  more  costly,  and 
might  even  be  lighter  and  less  costly,  than  a  synchronous  ', 
generator  of  the  .same  output.  As  a  point  of  departure  he  • 
had  taken  a  1'2,0(K3-KW.,  3-phase  alternator  given  by  Prof,  j 
Miles  ^Valker  in  his  cla.^sic  book  on  machine  design.  He 
retained  the  stator,  and  simply  replaced  the  c.c.  excitation  of  .- 
tlie  rotor  by  a.c.  excitation,  with  the  apnropriate  change  in  .. 
winding.  The  an-gap  was  3  mm.  The  following  table  con-  i 
tained  some  of  the  results  of  the  comparative  design  : —  | 

Generator  for  12,000  kw. 
1,-500  R.r.M.,  11.000  line  volts.  50  cycles,  cos  4,  =  0.8. 

Synchronous.  Asynchronous. 

Slip  

Slip-ring  current,  amps. 

E.M.F.   between  shp-rings 

Exciting  power  used  in  rotor, 
KW 

■Weight  of  exciting  copper,  kg. 

K.V.A.  of  phase  advancer 

Loss  in  phase  advancer,  K'ft".  ... 

The  last  line  referred  to  the  particidar  type  of  phase  ad- 
vancer known  as  the  vibrator.  It  would  be  noticed  that  the 
slip  was  extremely  small,  notwith.standing  the  fact  that  the 
amount  of  rotor  copper  was  appreciably  less  than  m  the  syn- 
ctu'onous  machine.  .A.part  from  the  saving  in  casst,  there  was 
the  incidental  advantage  that  the  c-entrifugal  force  on  the 
end  caps  was  reduced  by  reason  of  the  reduced  copper  weight 
of  the  winding.  The  open-circuit  slip-ring  voltage  was  16.0*10. 
This  might  be  thought  an  inadmissibly  high  figure,  yet  it 
was  quite  safe.  .\  generator  was  started  by  its  engine,  and 
only  switched  on  when  at  speed ;  then  there  was  very  httle 
.slip,  and  the  slip-ring  voltage  was  enormously  reduced.  The 
only  point  to  be  considered  was  how  close  the  engine  must 
goveiTi,  so  that  the  slip-ring  voltage  should  not  exceed  the 
TiOO  or  800  volts  considered  sat>  for  an  induction  machine. 
There  was  no  difficulty  in  obtaining  a  aovernor  to  regulate 
the  .speed  clo.ser  than  4  per  cent.,  but  if  de.sired  all  danger 
could  be  avoided  by  interlocking  the  switch  with  some  centri- 
fugal device  (in  addition  to  a  visual  indicator),  which  would 
prevent,  the  handle  being  moved  except  when  the  speed  was 
within,  say,  2  or  3  per  cent,  of  the  correct  value.  There  was 
an  advantage  in  the  vibratnrv  over  the  rotary  tvpe  of  phase 
advancer  in  that  whether  the  machine  generated  or  motored, 
the  connections  remained  right,  and  the  machine  had  an 
equally  good  power  factor  m  either  condition,  -\!so,  it  was 
very  easy  to  regulate  the  amount  of  phase  advancing  given. 
They  need  only  adjust  the  exciting  current  of  the  advancer. 
This  excitation  took  about  l.-Vl*!  watts  at  normal  full  load.  Tf 
left  in  that  condition  the  main  generator  would  give  at  30 
per  cent,  of  full  load  a  kniding  power,  factor  of  0.7.  but  by 
reducing  excitation  this  could  be  brought  up  to  0.8,  so  that 
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the  working  condition  of  the  synchronous  machines  need  not 
be  disturbed.  According  to  this  plan,  only  one-third  or  one- 
fourth  of  the  total  plant  at  a  generating  station  would  be  of 
the  synchronous  type,  and  the  rest  would  be  asynchronous. 
Only  the  synchronous  machines  w'ould  be  protected  by  react- 
ance coils  and  extra-heavy  automatic  circuit-breakers  rated  to 
stand  about  seven  times  the  normal  current,  as  the  author 
suggested.  .\lso,  only  these  machines  needed  synchronising 
gear  The  remaining  plant  would  be  asynchronous,  and 
would  need  neither  reactance  coils  for  protection  nor  circuit-  , 
breakers  of  a  higher  than  normal  rating.  Some  care  would 
be  required  to  avoid  the  danger  of  instability.  If  the  external 
power  factor  and  external  lo;id  changed  slowly  there  was  no 
difficulty  ui  so  adjusting  the  excitation  of  the  synchronous 
machine  and  that  of  the  phase  advancer  that  a  stable  condi- 
tion of  working  obtained.  If  there  was  a  sudden  and  large 
increase  in  the  external  cun'eut  caused  by  a  fault  in  a  feeder 
the.  automatic  regulators  had  no  time  to  act,  and  that  was 
preci.sely  what  was  w.inted.  The  bus-bar  voltage  ought  to 
drop  suddenly,  so  that  the  brepker  in  the  faulty  feeder  would 
open  with  very  much  less  k.v.a.  than  it  would  otherwise  do. 
On  the  other  hand,  there  might  be  sudden  changes  in  load 
of  quite  a  normal  character:  in  these  cases  the  bus-bar  voltage 
should  not  vary  sensibly,  and  it  w-ould,  therefore,  be  necessary 
in  planning  the  lay-out  of  the  generating  machinery  to  con- 
sider very  carefully  within  what  limits  the  sTstem  should  be 
made  insen.sitive  to  sudden  changes  of  working  conditions,  in 
other  words,  to  make  a  compromise  between  stability  and 
efficient  protection  on  the  one  hand,  and  cost  of  plant  on  the 
other.  Stability  might  be  obtained  by  making  the  K.v.a. 
capacity  of  the  synchronous  plant  large,  but  this  increased 
co.st.  As  some,  expenditure  was  saved  in  reactances  and  oil 
switches,  the  advantage  might  still  be  with  the  combination 
of  .synchronous  and  asynchronous  equipment  he  had  sug- 
gested. 


Discussion  at  Newcastle-on-Tynr. 
At  a  meeting  of  the  Newcastle-o.\'-Tvne  Local  Section  of 
:liie  Institution  op  Electrical  Engineers  on  April  8th,  Mr. 
E.    B.    Wedmore    read   his   paper   on    the    control    of    large 
ajuounts  of  power. 

Mr.  A.  H.  Marshall  presided,  and  said  the  paper  came  very 
opportunely,  for  they  were  about  to  consider  at  theii'  next 
meeting  the  report  of  the  Coal  Conservation  Sub-Committee 
on  Electric  Power.  One  of  the  disadvantages  of  large  power 
systems  was  that  they  were  more  likely  to  be  affected  by 
faults   than  smaller  ones. 

Mr.  Beard  said  he  was  glad  to  see  that  the  author  had  not 
gone,  in  for  the  indiscriminate  use  of  reactances,  but  seemed 
to  have  given  an  unbia.sed  statement  of  the  case  for  the  use 
of  reactances.  He  had  found  very  little  in  the  paiser  that  he 
wished  to  question,  and  they  had  in  that  district  just  those 
conditions  which  Mr.  Wedmore  dealt  with.  He  did  not  quite 
agree  with  Mr.  Wedmore  as  to  the  rating  of  reactances  in 
referen<<e  to  the  capacity  of  the  plant  with  «hich  they  were 
a.saociated  It  seemed  to  him  that  the  simplest  way  to  rate 
them  was  at  so  many  k.v.a.,  froip  which  other  calculations 
could  be  readily  deduced,  and  it  avoided  any  difficulty  in 
i-egard  to  the  adjoining  section.  Another  p<)int 'was  that" Mr. 
Wedmore  had  not  mentioned  the  "doubling"  effect.  He. 
,  thought  it  applied  to  reactances  as  well  as  to  transformers, 
but  they  did  not  quite-  realise  that  this  was  the  case.  He 
did  not  think  that  their  experience  in  that  district  would 
ju.stify  them  in  going  in  so  largely  for  oil  switches  as  Mr. 
Wedmore  suggested;  it  was  a  debatable  point  whether  thy 
ca-rt  would  be  justified.  He  would  rather  put  the  money  in 
building  an  oil  switch  which  was  better.  Referring  to  bus- 
bar reactances,  he  .said  his  conclusions  were  very  similar  to 
those  of  Mr.  Wedmore.  Two  machines  per  section  were  most 
desirable,  and  he  realised  there  should  be  plenty  of  carrying 
capacity  on  the  reactances.  He  pointed  out  that  having 
settled  on  the  size  of  the  reactance,  if  a  little  margin  was 
wanted  it  must  not  be  thought  that  the  cost  would  be  small. 
for  the  co.9t  would  be  as  the  .square  of  the  increase. 

Mr.  Longman  asked  if  it  would  be  possible  to  use  a  choking 
transformer,  had  the  author  considered  the  question  of  regu- 
lators, and  whether  it  were  not  possible  to  incoriwrate  reac- 
ancea  with  regulators. 

Mr.  Clothier  said,  that  con.sidering  their  practice  in  that  dis- 
trict, they  had  found  it  possible  to  run  very  large  systems  up 
to  the  present  time  almost  independently  of  the  use  of  react- 
sinces.  He  did  not  .say  that  that  coidd  always  continue.  Some 
pomted  to  the  advanced  use  in  America  of  reactances.  He 
said  we  were  more  advanced  in  having  been  able  to  do  with- 
out them  so  long.  It  was  not  to  be  forgotten  that  a  react- 
ance was  consuming  a  certain  amount  of  energy,  and  the 
more  inductance  there  was  the  more  work  the  switches  had 
to  do.  In  speaking  of  the  limitation  of  stresses  bv  preventing 
faults  between  phases,  the  author  said  it  was  onlv  faults  that 
occurred  between  phases  tliat  presented  a  serious  problem. 
Air-insulated  conductors  could  be  separated  bv  substantial  in- 
sulating barriers,  and  he  referred  to  a  cood  example  of  an  oil 
switch  (fig.  7).  He  fMr.  Clothier)  did  not  think  it  was  a 
good  example  of  British  practice,  but  it  was  a  good  example 
of  American  design.  Wherever  there  were  conductors  ex- 
posed to  air.  there  was  always  a.  dancer  of  fault,';  between 
phases,  and  he  contended  that  all  conductors  should  be  en- 
closed as  far  as  possible. 


NEW     ELECTRICAL    DEVICES,    FITTINGS, 
AND,  PLANT. 

Readers  are  invited  to  submit  particularx  of  nevo  or  improved 
dcHcea  and  apparatus,  which  will  he  published  if  considered  of 
sufficient  interest. 

Discharge  Curves  of  "  Bui "  Cells. 

Actual  discbarge  curves  of  dry  cells  are  conspicuous  by  their 
rarity,  if  not  their  complete  absence  from  the  pages  of  the  technical 
Press,  and  therefore  the  accompanying  chart,  which  we  have 
received  from  The  British  Utilities,  Ltd.,  of  148,  South  Park 
Road,  Wimbledon,  will  be  of  interest  to  our  readers.  It  relates  to 
two  sizes  of  their  bell  cells — No.  1  measuring  2i  in.  in  diameter 
and  6J  in.  high,  and  weighinsr  2  lb. ;  and  No.  2,  2|  in.  in  diameter, 
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Fig.  1. — Discharge  Cuhve.s  oi'  "Bul"  Ckllk. 


(!  in.  high,  and  weighing  I J  lb.  In  selecting  a  No.  1  cell  from  a 
batch,  the  first  one  reading  IT)  volts  exactly  was  chosen  for  the 
test,  and  in  the  cS4e  of  No.  2  the  first  cells  reading  respectively 
rs.i  and  IM')  volts  were  selected  ;  the  cells  were  allowed  to  dis- 
charge continuously  through  a  standard  10-ohin  resistance  coil  to 
the  voltage  shown  on  the  chart.  It  will  be  seen  that  the  discharge 
was  maintained  at  a  practical  working  voltage  for  periods  ranging 
from  210  to  3U0  hours,  representing,  of  course,  several  years'  work- 
ing of  an  electric  bell. 

E.M.C.  Fans. 
The  Enterprise  Mandkacturinc;  Co..  Ltd.,  of  Gun  Street  Elec- 
trical Works,  Bishopsgate,  E.  1 ,  are  manufacturing  throughout  a  line 
of  electric  fans  for  direct  and  alternating  current,  from  12  to  36  in. 
in  diameter,  and  for  all  voltages  ;  these  fans  are  fitted  with  "  box" 
blades,  as  shown  in  fig.  2.  for  which  a  higher  efficiency  is  claimed 


Fig.  2.— E.M.C.  Bo,\-blade  Fan. 

as  compared  with  ''  regulation "  blades,  though  the  latter  are 
supplied  if  desired.  The  firm  manufacture  the  small  motors  for 
these  fans,  as  well  as  for  general  use,  and  carry  out  all  classes 
of  motor  repairs  ;  they  have  recently  enlarged  their  premises  to 
enable  them  to  cope  with  the  work  more  efficiently. 


Increasing    the    Carrying    Capacity    of    Underground 

Cables. — The  thermal  resistance  between  the  conductor  of  an 
underground  cable  and  the  remote  normal-temperature  environment 
resides  in  the  dielectric  envelope,  the  air  space  between  the  cable 
and  the  conduit,  the  conduit  walls  and  the  soil  in  their  immediate 
vicinity,  all  taken  in  series.  A  considerable  share  lies  in  the  air 
space  within  the  duct.  The  resistance  in  the  dielectric  and  in  the 
conduit  walls  may  not  be  susceptible  of  change.  If.  however,  the 
duct  containing  the  cable  be  filled  up  with  some  cheap  electrically 
insulating  material  of  better  thermal  conductivity  than  air.  the 
total  thermal  resistance  may  be  ap])reciably  reduced,  thereby 
reducing  the  temperature  elevation  of  the  cable  ;  or.  if  the  cable  is 
thereby  kept  unnecessarily  cool,  the  original  temperature  elevation 
may  be  retained,  with  a  correspondingly  larger  electric  current. 
The  substitution  of  crude  vaseline  for  air  in  a  cable  duct  was  found 
materially  to  diminish  the  thermal  resistance  and  corresponding 
temperature  elevation.  It  remains  to  be  seen  whether  on  a  Iar)^e^ 
scale  vaseline  is  a  suitable  siibstanoe  for  use  in  this  way  ;  but  it  is 
only  reasonable  to  expect  that  some  economical  substance  should 
be  thus  available  for  replacing  air  in  underground  cable  duets,  so 
as  to  increase  the  safe  electric  carrviug  cap.icity  of  (he  cable. — 
sUlectrical  World. 


368 


THE     ELECTRICAL     REVIEW.        [Vol.  82.    No.  2,108,  April  19,  1918. 


LEGAL. 


Mitchell  r.  Radio-Electbic  Lamp  Co..  Ltd. 
At  the  North  Walsham  County  Court,  last  week,  before  Judge 
Milligan,  K.C..  W.  D.  Mitchell,  manufacturer's  agent,  of  North 
Walsham,  sued  defendant  company  for  £19  13s.  6d.,  balance  of 
commission  earned,  and  £36  loss  of  commission,  during  three 
months,  due  to  wrongful  termination  of  an  agreement.  Defendants 
counterclaimed  for  £6  16s.  3d.  overpaid  for  commission.  It  appears 
from  the  report  of  the  case  in  the  Eaxfem  Daily  Press  that  in 
December.  1916,  defendants  purchased  the  stock,  ic.  of  the  A.  &  A. 
Electrical  Co..  with  whom  plaintiff  had  an  agreement  as  agent  on 
a  retaining  fee  and  commission  basis.  The  defendants  employed 
plaintiff  under  the  terms  of  the  original  agreement,  subject  to  a 
temporary  reduction  from  30s.  to  15s.  weekly  in  the  retaining  fee. 
In  December.  1917.  they  ceased  to  pay  the  fee.  and  terminated  the 
agreement.  Plaintiff  was  entitled  to  15  per  cent,  commission  on 
all  orders  of  a  certain  class  booked  or  introduced  and  5  per  cent,  on 
orders  of  other  classes. 

Plaintiff  said  that  Mr.  Holmquist,  a  Swedish  gentleman,  who 
was  manager  of  the  defendant  company,  consented  to  abide  by  the 
original  agreement  with  the  A.  and  A  Co.,  and  gave  plaintiff  an 
assurance  that  the  Radio  lamps  were  of  British  make,  as  he 
(plaintiff)  did  not  want  to  handle  German  or  foreign  lamps.  He 
had  opened  out  a  lot  of  new  ground  for  the  defendants,  and  when 
Mr.  Holmquist  wanted  to  stop  paying  the  retaining  fee  plaintiff 
told  him  that  the  agreement  could  be  terminated  by  three  months' 
notice.  He  admitted  having  three  agencies,  and  that  he  still 
represented  the  A.  and  A.  Co.,  but  he  did  not  hold  the  latter  to  the 
agreement,  nor  was  he  paid  any  retaining  fee  by  them. 

The  defence  was  that  plaintiff  was  employed  at  a  salary  of  30s. 
to  cover  expenses,  and  commission  payable  when  the  orders  were 
executed  and  paid  for.  In  many  of  the  cases  the  orders  were  not 
executed.  The  A.  and  A.  Co.'s  business,  taken  over  by  defendants, 
included  Dutch  lamps,  and  the  defendants  had  also  an  agency  for 
Swedish  lamps.  An  Order  in  Council  prohibited  the  importation  of 
these  lamps,  and  plaintiff  was  told  of  the  difficulty  there  was  as  a 
consequence  in  executing  his  orders.  The  retaining  fee  was 
reduced,  and  afterwards  discontinued,  because  defendant  forwarded 
very  few  orders.  There  was  no  agreement  for  a  three  months' 
notice.  Counsel  urged  that  it  was  only  a  weekly  agreement  of  30s. 
and  commission,  which  terminated  becaiise  defendant  ceased  to 
send  orders. 

His  HoNOrB  gave  judgment  for  £19  13s.  6d.  on  the  claim,  less 
£6  16s.  3d.,  the  amount  of  the  counterclaim,  which  was  admitted 
by  the  plaintiff.  He  allowed  nothing  for  the  three  months'  notice, 
holding  that  the  agreement  terminated  by  mutual  consent. 


Discipline  at  an  Electricity  Works. 
In  the  Shoreditch  County  Court,  on  Friday.  Judge  Cluer  gave  a 
decision  in  an  action  in  which  H.  A.  Cradick,  of  Leighton,  a 
forem£in  stoker,  sued  the  Mayor,  Councillors  and  Burgesses  of  the 
Borough  of  Hackney  to  recover  £23  6s.  6d.,  being  the  sum  he  had 
paid  to  the  Council  under  the  Superannuation  Act. 

Counsel  said  the  plaintiff  had  been  in  the  employ  of  theCouncU 
in  the  electricity  works  since  1901,  and  had  risen  to  the  position  of 
foreman.  Lately  a  Mr.  Osborne  had  come  on  the  scene  as  charge 
engineer,  and  Cradick  and  he  did  not  hit  it.  One  day  Osborne 
ordered  a  man  named  Ansell  to  stoke  up  a  fire,  and  rightly,' or 
wrongly,  Cradick  deeply  resented  it,  as  it  undermined  his  authority 
in  his  opinion,  and  he  lost  a  certain  amount  of  dignity.  There  was 
other  stoking  to  do,  and  Cradick  told  Osborne  that  as  ne  started  the 
job,  he  had  Ijetter  finish  it.  The  result  of  it  all  was  that  he  went 
on  the  carpet  the  next  morning,  before  Mr.  Robinson,  the  borough 
electrical  engineer,  who  admonished  him.  and  told  him  that  if  he 
liked  to  apologise  to  Osborne,  and  to  do  his  work  in  future,  the 
incident  would  be  overlooked.  Cradick  said  he  had  nothing  to 
apologise  for,  and  refused,  saying  he  preferred  to  leave,  and  did  so. 
The  money  he  was  claiming  was  his  superannuation,  which  was 
returnable  if  he  had  not  been  guilty  of  misconduct. 

Mr.  Young  said  that  was  the  whole  point,  as  to  whether  this 
was  misconduct  in  refusing  to  obey  orders. 

The  Plaintiff  then  went  into  the  t)Ox,  and  agreed  with  the 
opening  of  counsel.  In  cross-examination  he  agreed  that  there 
had  been  little  cases  of  friction  over  him  from  time  to  time,  but 
nothing  of  a  serious  character.     This  closed  the  plaintiff's  case. 

Mr.  Osborne,  giving  evidence,  said  he  was  the  electrical 
engineer-in-charge  of  the  shift.  He  saw  that  the  steam  was  going 
down,  so  as  it  was  a  case  of  emergency,  he  did  not  wait  to  walk  30  ft. 
to  where  Cradick  was,  but  told  the  man  Ansell  to  stnke  up  the  fire. 
He  then  told  Cradick  what  he  had  done,  who  told  him  that  as  he 
had  started  the  job,  he  had  better  finish  it.  He  badly  lost  his 
temper,  and  when  told  to  open  up  a  damper  to  allow  the  back 
coal  to  burn,  he  refused  to  do  so.  The  works  foreman  was  called 
in,  and  he  still  persisted  in  his  refuRal. 

Mr.  Young  (for  the  defence)  :  Our  point  is  that  th^re  must  be 
discipline  in  a  place  like  this. 

,  Judge  Cluer  :  And  if  the  superior  wants  it  done,  he  must  do 
it,  although  I  don't  know  if  a  hasty  word  is  miscouduct. 
■>  Plaintiff  :  It  would  have  been  done  if  he  had  told  me  instead 
of  one  of  my  men. 

>,  Judge  Clueb  :  He  had  a  perfect  right  to  go  to  one  of  your  men 
if  he  liked,  as  it  was  a  case  of  emergency,  although  of  course  it  is 
jbest  to  goto  the  foreman.   Do  you  think  a  hasty  word  is  misconduct 
■within  the  meaning  of  the  Act .' 
Mr.  Young  ;    If  he  refused  to  obey  a  lawful  order,  it  is  mis- 


conduct. It  has  to  be  borne  in  mind  that  at  an  electricity  works, 
if  the  power  is  not  kept  up.  the  electric  light  of  the  borough  is  in 
danger. 

Judge  Cluer  :  I  should  not  have  been  inclined  to  tell  him  to 
apologise,  but  to  tell  him  to  obey  orders  in  future. 

Mr.  Osborne  :  I  had  no  wish  for  an  apology  ;  I  only  wanted 
him  severely  reprimanded. 

Judge  Cluer  :  All  the  same,  I  do  not  imderstand  the 
emergency.  If  30  ft.  is  going  to  endanger  the  supply  of  elec- 
tricity for  Hackney,  they  had  better  get  other  officials. 

Mr.  Thos.  Dalby.  the  works  superintendent,  said  he  had  had 
to  speak  to  Cradick  a  good  many  times  on  reports  made  as  to  his 
conduct.  He  agreed  that  it  was  best  not  to  interfere  with  the 
leading  man. 

Judge  Clueb  :  Of  course  I  agree  it  is  his  duty  to  obey,  no 
matter  whether  it  goes  wrong,  and  the  steam  goes  down  ;  the  fault 
would  lie  with  the  man  who  gave  the  wrong  order. 

Mr.  L.  L.  Robinson,  the  borough  electrical  engineer,  said  what 
Osborne  did  as  to  Ansell  was  perfectly  correct  in  an  emergency.  It 
was  assistance,  not  interference,  and  Cradick  should  have  recog- 
nised it  as  such.  He  was  a  very  funny-tempered  man.  and  it  was 
all  according  to  the  mood  he  was  in  at  any  time  as  to  whether  he 
would  obey  an  order.  Witness  had  spoken  to  him  many  times,  and 
really  thought  he  was  pretty  well  cured  of  his  temper.  This  was 
a  climax,  however,  which,  for  the  sake  of  discipline,  he  could  not 
possibly  overlook,  notwithstanding  the  need  for  men  at  the  time. 
It  was  not  a  case  of  bad  feeling  between  Osborne  and  him,  as  there 
had  been  incidents  with  other  men  before. 

Judge  Cluer  said  the  man  was  asked  to  open  the  damper  and 
refused,  and  that  was  misconduct,  inasmuch  as  it  was  a  refusal 
to  obey  orders. 

Mr.  Fortune  said  he  hoped  his  Honour  would  not  put  the  case 
too  high,  as  he  would  like  it  to  be  realised  what  he  had  lost  by 
reason  of  his  hasty  temper. 

Judge  Cluer  replied  that  he  had  nothing  to  do  with  that,  only 
with  the  legal  side  of  the  matter.  '■ 

Mb.  Fortune  contended  that  a  refusal  to  obey  a  lawful  order 
when  in  a  bad  temper  was  not  misconduct,  but  JuDGE  Cluer  said  , 
he  must  hold  that  it  was.  and  there  would  have  to  be  a  verdict 
for  the  defendants,  with  costs. 


Standard  Cable  Manufacti  ring  Co. 
In  the  Chancery  Division,  on  Tuesday,  Mr.  Justice  Younger  had 
before  him  a  jjefition  by  the  Board  of  Trade,  under  the  Trading 
with  the  Enemy  (Amendment)  Act,  1916,  for  the  winding-up  of 
the  Standard  Cable  Manufacturing  Co.  According  to  the  Financier, 
Mr.  Ai'STEN-Caetsiell  said  all  the  trade  claims  had  been  paid 
with  the  exception  of  two,  one  of  which  was  that  of  an  ex-manager 
for  compensation  for  the  termination  of  his  services,  and.  in  any 
case,  there  was  enough  money  in  hand  to  settle  these  claims.  The 
company  was  an  offshoot  of  a  German  company,  and  was  really 
formed  for  the  purpose  of  assisting  that  company.  The  Standard 
Co.  was  very  much  mixed  up  with  the  Enfield  Co.,  and  there  w;ere 
two  agreements  to  which  the  German  company  were  parties. 
These  contracts  had  been  determined  between  the  Enfield  and  the 
Standard  companies.  Everything  had  now  been  done  with  regard 
to  the  winding  up  of  the  company's  business. 
His  Lobdship  made  the  usual  order. 


Rose  Bros,  c  Mobehen. 


In  the  Lord  Mayors  Court,  on  Monday,  before  the  Recorder  (Sir  4 
Forrest  Fulton,  K.C.)  and  a  jury,  plaintiffs,  manufacturers  of  ^ 
electrical  torch  batteries,  Milton  Street,  E.C.,  sued  the  defendant,  4 
Mr.  E.  Morehen.  electrical  engineer,  of  Oxford  Street,  for  £16  2s.  1 
for  electric  torches,  batteries,  and  bulbs  supplied.  The  defendant  ^ 
claimed  to  be  entitled  to  asnmof  £4  18s.  Id.  as  an  allowance  for  defec-  ,j 
five  goods  supplied  by  the  plaintiffs,  and  paid  the  balance  into  Court.  7 
The  plaintiffs'  case  was  that  in  May  they  received  an  order  from  J 
the  defendant  for  torches  complete,  cases,  refills,  and  bulbs,  and  on  -J 
May  22nd  and  June  20th  goods  to  the  amount  of  £16  2s.  were  - 
supplied.  From  June  until  August  no  complaint  was  received  .. 
from  the  defendant.  On  August  28th  the  defendant  wrote  com-  i 
plaining  that  the  torches  and  refills  recently  supplied  by  them  fell  1 
short  of  his  anticipation,  and  that  the  batteries  were  '"weeping."'  ■* 
To  this  plaintiffs  replied  that  the  torches  and  batteries  must  have  .| 
been  used  badly,  as  they  sold  a  l&rge  quantity  without  receiving 
any  complaint.  They  would  be  pleased  to  see  the  defendant  on  the  X 
matter.  Later  some  goods  were  returned  from  the  defendant,  but  ,, 
he  was  given  notice  that  they  were  lying  at  their  warehouse  at  his  ,' 
own  risk.  The  claim  for  defective  gootls  was  not  made  until  some  'i 
months  after  delivery,  and  too  late  for  the  allowance  to  be  made,  j 
Some  of  the  goods  which  the  defendant  had  returned  were  :' 
examined,  and  had  the  appearance  of  having  short-circuited.  That  f 
would  account  for  the  condition  which  the  defendant  described  as  \ 
"  weeping.'"  it 

The  Plaintiff,  in  his  evidence,  said  that  batteries  might  go,r 
wrong  in  a  day  occasionally,  but  it  was  the  customer's  duty  to  test  ^ 
them.  If  a  customer  returned  goods  from  stock  in  three  months  j 
they  would  make  allowance  for  defective  goods.  He  was  a  member  J 
of  the  United  Battery  Co.  who  were  making  batteries,  and  gave  at-, 
guarantee  for  one  month  only.  Every  battery  was  tested  and  J 
examined  t)efore  being  sent  out.  They  could  not  now  get  the  ■ 
finest  raw  materials,  and  they  had  the  greatest  difficulty  to  make .  - 
batteries  that  would  keep  in  stock  for  three  months.  ; 

Cross-examined.  Plaintiff  said  if  batteries  were  returned,  with  A 
seals  unbroken  in  three  months  they  would  be  allowed  for.  bo^  J, 
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they  did  not  guarantee  that  every  battery  returned  would  be 
replaced. 

The  Defesdaxt.  iu  his  evidence,  said  he  made  the  purchase  of 
the  torches,  refills,  and  bulbs  in  question  after  seeinpr  samples  at 
the  plaintiffs'  place  of  business.  He  explained  that  they  were  for 
sale  in  ciiiema.theatres  only.  Althoug'h  some  of  the  batteries  were 
kept  in  ideal  .storage  they  sweated.  The  original  packets  of  refill 
batteries  became  sodden  with  moisture,  and  the  batteries  them- 
selves stuck  together,  proving  that  the  battery  was  bad.  The  bat- 
teries had  no  opportunity  of  getting  short-circuited.  He  considered 
the  damage  was  caused  owing  to  chemical  decomposition. 

The  jury  found  a  verdict  for  the  plaintiffs  for  the  amount 
claimed,  including  the  amount  paid  into  Court. 


WAR  ITEMS. 


.Ministry  of  iMunitions  and  Small  Tools. — In  pursuance 
,  ihe  iii.stnictionsi  of  the  CoiitrolU'r  of  Machine  Tools,  dat«d 
Jrbi-iiary  l»tli.  191S,  Kfferenc.'  H.H.B./G.S.,  the  undertakin-i 
to  l>ft  Bignetl  by,  or  ou  behalf  of,  ilealers  in  engineers'  and 
Uiachinist.s'  imported  small  tools,  is  now  cancelled.  The 
Mini.stry  of  Munitions  has,  however,  imposed  the  following 
reguhitious  with  regard  to  priority  classification  in  respect  of 
all  small  tools  whether  imported  or  of  Briti.sh  manufactme  ;  — 

,\o  firm  or  person  is  permitted  to  issue  a  Class  *'  A  "  Certificate  with  an 
all  tools  unless  [a)  such  small  tools  form  a  component  part  of  a 
iment  contract,  or  (&)  specially  authorised  in  writing  to  do  so  by 
l>epartment  of  the  Ministry  of  Munitions.  Any  applications  tor 
priority  must  be  made  through  the  Director  oi  Small  Tools, 
ss  Buildings,    Embankment,  W.C.  2. 

*'  .-V  "   certificate   issued    must    l^^ar    the   contract    number    in    the 

of  (<i)  and  the  priority  permit  number  and  classification  in   the  case  of  (fcl. 

intenance    permit    are    authorised     to    quote    their 
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Orders  for  small  tools  without  certificates 
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small  tools  for  stock  may  issue  a  class  "  B  " 
but  if  they  do  they  must  only  dispose  of  such 
th  the  regulations  set  forth  on  the  back  of  the 
vever,  note  that  bona-fjde  munitions  workers,  or 
cal   work    who    desire   to  purchase    small    tools 
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nploye 
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:ided 
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small  tools  for  sale  to  tne 
•same  by  placing  an  order 
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jhey   state  thereon    tnc    names  of    th 
they   belong. 

It    will   be  noted    that  dealers   desiring    to  obtain 
general    public    without  certificates   can  only  obtain 
without    a    certificate,    and    such    order    will   only 
supplier    is    in    a    position    to   give    delivery    from 
orders   received    with    classification   certificates. 

It  will  be  noted  that  the  above  regulations  do 
class  '*  .'X  "  certificate  for  small  tools  which  are 
(ure  of   Koods  ordered  on   a   direct   Government  cor  _ 

direct  contract  from  the  .Ministry  of  Munitions  for  the  manufacture  of  guns 
may  js^ue  a  class  "  A  "  certificate  bearing  the  appropriate  priority  classifica- 
tion attached  to  the  contract  for  any  of  the  material  used  in  the  manufacture 
of  the  guns,  but  such  a  firm  can  only  issue  a  class  "  B  "  certificate  for  the 
small    tools  to  be   used  in    the  manufacture  of   the  guns. 

The  forms  of  priority  classification  certificates  referred  to  (sometimes  known 
as  Munitions  Certificates)  can   be  obtained  from   all   the  principal    Post  Offices. 

Exports  to  China. — ^The  "  Lxjndon  Gazette  "  for  April 
I'ith  contains  further  names  of  bodies  and  persons  in  China 
to  whom  exports  may  be  consigned. 

Discharged    Soldiers    as    Tramwafy     Employes. — By    an 

Order  of  the  Home  Secretary,  a  licence  to  act  as  diSver  or  aa 
conductor  of  a  tramway  car,  or,  on  the  special  recommenda- 
tion of  a  proprietor,  a  licence  to  act  either  as  driver  or  as 
conductor  of  a  ti-amway  car  may  be  granted  by  the  Commis- 
sionci-  of  Metropolitan  Police  to  a  discharged  soldier  or  sailor 
who  is  physically  fit  for  the  work,  and  not  le.^s  than  19. — 
Times. 

Ministry  of  Munitions  and  Mica. — The  Ministier  of  Muni- 
tions has  issued  an  Order  prohibiting  the  purchase,  delivery, 
or  sale  of  any  tnica.  as  defined  below  situated  in  the  United 
Kingdom  except  under  licence.  The  use  of  any  mica  for  the 
purpose  of  any  manufacture  or  work  except  under  licence  is 
also  prohibited,  and  returns  have  to  be  sent  to  the  Controller 
of  Non-Ferrous  Materials  (MS/R),  Ministry  of  Munitions,  8. 
Northinnberland  Avenue,  W.C.  i,  with  regard  to  stocks,  pur- 
dia.ses,  .•sales,  and  deliveries  of  mica,  and  any  contracts  or 
orilers  made  or  given  to  or  by  them  reqiiiring  for  their  execu- 
tion the  u.se  of  mica,  as  shall  be  required  by  the  .said  Con- 
troller. .\11  applications  for  licences  are  to  be  matle  to  the 
said  Controller,  and  marked  "  Mica  Licence."  The  expres- 
sion "mica"  means  block  mica  of  the  following  quality  and 
size  grades :  — 

Clear  and  partly  stained  "  Ruby  "  of  "  best  "  or  "  Govern- 
ment standard  "  quality,  or  suitable  for  use  in  tiie  manufac- 
ture ol'  magneto  condenser  plates,  in  size  grades  No.  3  to 
ls"i).  0,  inclusive,  or  their  equivalent  in  rectangular  or  other 
trimming,  including  mica  coming  within  the  above  defini- 
tion A\hen  split  from  block  of  any  quality. 

Glasgow  War  Savings  Scheme. — In  connection  with  the 
War  Savings  Campaign  m  Glasgow,  the  T.C.  tramway  depart- 
ment promoted  a  fortnight's  tombola,  the  prizes  ranging  from 
d£2,500  downwards.  Subscribers  paid  the  full  SOs.  for  £1 
War  Savings  Certificates,  and  after  defraying  the  prizes  the 


surplus  is  to  be  given  to  various  war  relief  funds.  For  the 
first  week  fully  £46,000  was  received,  and  the  fir.st  allocation 
of  io.W)  among  war  charities  has  been  made.  The  "  draw  " 
takes    place   next  week.  =-■ 

Exemption  Applications. — At  Burnley,  last  week,  an  elec- 
trical engineer  (io,  B 1)  was  said  by  his  employer  to  be 
engaged  on  important  Government  work.  The  case  was  ad- 
journed for  14  days,  the  Chairman  saying  that  a,  man  of  25 
could  not  be  kept  out  of  the  Army. 

At  Rochdale,  the  Corporation  Tramways  Committee  ap- 
pealed for  J.  T.  Hoyle  (35,  B  1),  control  cleaner  and  examiner. 
The  Chaiiman  said  it  would  have  to  be  a  very  sound  appeal 
to  keep  Hoyle  out  of  the  Army,  and  Mr.  G.  Webster,  tram- 
way manager,  said  his  plea  was  public  safety.  It  took  years 
to  train  a  man  to  this  work,  and  a  dirty  control  might  mean 
an  accident.  It  was  decided  that  Hoyle  must  report  on  May 
15th. 

At  Oxford,  exemption  v\as  claimed  by  E.  Green  (36,  Grade 
3),  electrician  with  Messrs.  Wyatt  &  Son.  Two  months'  tem- 
porarj-  exemption  was  allowed. 

-\t  Swindon,  the  cases  of  five  tramcar  drivers  and  an  in- 
spector were  considered.  Mr.  T.  Medcalf,  for  the  Corpora- 
tion, .siiid  that  they  had  no-one  to  take  the  places  of  these 
men.  He  did  not  think  it  would  be  advisable  to  have  women 
drivers,  and  it  would  be  a  dangerous  experiment  on  the 
■single  lines.     The  Tribunal  adjourned  all  the  cases. 

At  Dartford,  the  U.D.C.  appealed  for  the  retention  of  Lugi 
Di  Norcia  (Grade  1),  an  ItaUan,  and  an  assistant  stoker  at 
the  electricity  works.  He  was  given  two  months,  with  no 
further  application  without  leave. 

Before  the  Dartford  Rural  Tribunal,  exemption  was  claimed 
for  F.  Lull'  (30,  C  2), -.electrician  at  the  London  City  Mental 
Hospital,   Stone,  and  six  months  were   conceded. 

Three  months'  exemption  has  been  granted  to  H.  0.  Baker 
(K,  Grade  3),  engaged  in  the  tramway  department  of  the 
Maidstone   Corporation. 

At  the  Stepney  Tribunal,  Mr.  W.  C.  P.  Tapper,  borough 
electrical  engineer,  applied  on  behalf  of  five  employes  at  the 
Stepney  electricity  works  who  had  previously  held  protection 
cards  from  the  Ministry  of  Munitions.  These  had  now  been 
withdi-av\n.  Mr.  Tapper  explained  that  the  men  were  at  pre- 
sent doing  eight-hour  .shifts;  if  they  were  called  up  and 
substitutes  could  not  be  obtained  it  would  be  necessary  for 
-  those  who  were  left  to  do  1'2-hour  shifts  in  order  to  cope  with 
the  work.  The  Tribunal  refu.sed  the  application  of  G.  Lepley, 
motor  attendant.  Class  A,  but  gave  90  days'  grace.  They 
refused  the  application  of  F.  Paul,  Cla.ss  .\,  but  gave  60  days' 
grace.  "To  W.  Green,  coal  porter,  who  had  not  been  graded, 
exemption  was  refused  unconditionally,  as  was  also  that  of 
A.  Moseley,  engineer-room  assistant.  Class  A.  In  the  case 
of  L.  Newman,  driver.  Class  A,  the  application  was  refused, 
but  he  was  given  30  d?ys'  grace.— East  London  Observer. 


CORRESPONDENCE. 


Letters  received  by  ut  after  5  P.M.  ON  TnKSDAT  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  he  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The   Restrictions  on  the  Use  ol  Lead=covered  Cable. 

In  your  issue  of  March  8th,  page  -233,  a  note  appeared  under 
the  heading  "  Restriction  of  the  Use  of  Lead-covered  Cables," 
which  has  given  rise  to  such  serious  misuoderstanding  that 
the  Cable  Makers'  A.ssociation  feel  it  necessai-y  to  make  a 
statement  calculated  to  remove  the  impression  produced. 

The  note  sets  out  certain  recommendations  made  by  the 
Cable  Makers'  Association  to  the  I.M.E..\.,  adding  an  expres- 
sion of  the  views  of  the  I.M.E.A..  and  stating  that  the  C.M..\. 
had  expres.sed  the  opinion  that  it  is  impos.sible  to  obtain  a 
.satisfactory  substitute  for  lead-covered  cables  for  extra-high 
and  high-tension  work.  These  statements  together  are  being 
taken  a.s  the  opinitm  of  the  CM. .A.,  generally  on  the  use  of 
certain  types  of  cable  for  certain  work  and  certain  pre^ure-s. 

The  mlsimderstanding  arises  from  the  faL;t  that  the  limita- 
tions set  out  in  the  correspondence,  and  which  no  doubt  gave 
rise  to  this  erroneous  impression,  wexe  given  in  a  reply  to 
Mr.  Roles's  reque.st  for  the  CM. A. 'a  recommendation,  as  to 
what  cables  could  be  u.sed  for  repairs  or  extensions  to  exist- 
ing lead-covered  cable  systems,  it  lead-covered  cables  cannot 
be  obtained,  and  were  given  as  applying  only  to  this  case, 
and  having  in  view  the  probability  that  they  would  be 
treated  as  if   thev   were  lead-covered  cables. 

The  rcplv  of  the  CM. A.  sj^ecially  pointed  out  that  the 
statements  must  not  be  taken  to  be  of  universal  application. 

The  types  of  cable  in  question,  that  is,  paper  in.Bulated  bitu- 
men sheathed,  bitumen  insulated,  and  rubber  insulated  cables, 
are  frequently  used,  and  can  be  fully  recommended  under 
suitable  conditions  far  considerably  higher  pressures  than 
those  mentioned.  .    . 

LlewellTn  B.  Atkinson, 
SecreJani,  CallJe  Afal-ers'  Association. 

London,  April  Wh,  1918. 
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POWDERED     COAL." 


Tub  present  fuel  situation  makes  the  following  tests  with 
powdered  coal  of  interest  to  everj'  central-station  engineer 
and  coal  user. 

It  was  about  the  first  of  1917  that  a  series  of  experiments 
Were  begun  in  burning  powdered  coal  in  a  3CXI-H.P.  Babcock 
and  Wilcox  boiler  in  the  Western  Avenue  station  of  the 
Puget  Sound  Trd<'tion,  Light  &  Power  Co.,  which  were  in 
intfrmittent  progress  some  seven  months.  The  results  war- 
ranted the  purchase  of  pulverising  mill,  dryer,  and  all  other 
equipment  necessary  for  the  complete  installation  of  powdered 
coal  plant  for  '2,400"  h.p.  of  boilers. 

If  not  already  to  size,  the  coal  is  crushed  to  |  in.,  and  then 
fed  into  the  dryer.  The  degree  of  dryness  required  to  pre- 
vent any  cohesion  of  the  particles  which  would  interfere  with 
pulverisation  varies  from  1  to  6  per  cent.,  according  to  the 
form  in  which  the  moisture  occms  in  the  coal. 

Likewise,  the  fineness  necessary  to  allow  complete  com- 
bustion while  the  fuel  is  still  suspended  is  somewhat  depen- 
dent on  the  character  of  the  coal.  With  lignites  and  sub- 
bituminous  coals,  which  have  a  high  volatile  content  anil 
high  fusing  point  of  the  ash,  a  le.ss  fine  degree  of  pulverisa- 
tion is  permissible  than  with  coals  having  a  greater  proportion 
of  fixed  carbon.  To  get  the  best  results  U.S.  coal  should 
l>e  ground  up  so  that  93  per  cent,  will  pass  through  a  100- 
luesh  screen,  and  8.5  per  cent,  through  a  "iKJ-mesh.  However, 
good  results  axe  obtained  with  considerably  coarser  coal. 

There  is  a  rather  prevalent  opinion  that  powdered  coal  is 
extremely  dangerous  to  handle,  but  experience  has  clearly 
proved  that  with  reasonable  precaution  there  is  no  likelihood 
(if  explosion  or  .spontaneous  combustion. 

To  transport  the  pulverised  coal,  a  box  car  was  equipped 
with  a  metal-lined  hopper,  .«<)  as  to  be  air-tight  and  prevent 
the  al)sorption  of  moisture.  The  coiil  was  discharged  into 
an  enclosed  conveyor,  which  elevated  and  dumped  it  into  the 
bunker.  From  the  bottom  of  the  hunker  the  coal  was  fed 
into  the  supply  pipes  by  two  motor-driven  screws.  The 
bunker  being  about  30  ft.  from  the  boiler  front,  the  coal  w-as 
conveyed  this  distance  by  compressed  air. 

Bearing  in  mind  that  the  requiiements  of  an  ideal  burner 
are  to  give  a  thorough  mixture  of  coal  and  air  with  the 
minimum  discharge  velocity  that  will  keep  the  fuel  suspended 
until  completely  burned,  the  author  devised  a  burner  which, 
by  repeated  test,  has  been  proved  satisfactory. 

As  it  is  necessary  to  have  sufficient  space  in  the  furnace 
for  the  combustion  to  take  place  without  contact  with  the 
lx>iler  tubes,  and  to  avoid  the  blasting  effect  of  the  flame 
impinging  on  the  brick  work,  an  extended  furnace,  commonly 
called  a  "  Dutch  oven,"  was  provided.  With  some  installa- 
tions, the  tendency  of  certain  coals  to  slag  has  proved  very 
troublesome,  but  in  this  case  that  feature  was  handled  most 
satisfactorily  by  means  of  a  slag  pit  beneath  the  furnace, 
constructed  so  that  the  slag  cannot  cling  to  the  sides. 

Eeeords  have  been  presei-ved  of  many  of  the  test  runs  in 
which  representative  kinds  of  coal  were  burned :  among  these 
were  samples  from  .screenings  which  had  been  10  to  15  years 
under  water  in  Lake  Washington ;  Tono,  which  runs  only 
approximately  S.OOO  b.th.u.  per  lb. ;  Eenton,  including  sludge 
off  the  dump,  which  in  raw  state  analysed  over  21  per  cent, 
ash  and  .30  per  cent,  moisture;  and  samples  from  California 
and  British  Columbia 

The  following  is  a  record  in  brief  of  a  representative  test  of 
a  300-H.p.  Babcock  &  Wilcox  boiler  burning  powdered  coal, 
lasting  14  hrs.  38  mins.  :  — 

Temperature  of  water,  186  deg.  F. 

Temperature  of  steam   (209  deg.  C),  408  deg.  F. 

Steam  pressure,  gauge,  116  lb. 

Temperature  due  to  pressure,  347  deg.  F. 

Superheat,  61  deg.  F. 

Factor  of  evaporation,  1.1. 

Evaporation  per  lb.  of  coal :  — 
As  fired,  7.64  lb. 
From  and  at  212  deg.  F.,  8.42  lb. 

Draught  in  uptake  in  inches  of  water,  .27. 

Draught  in  mixing  chamber,   .208. 

COj  by  recorder,  13i  per  cent. 

Flue  gas  temperature  by  pyrometer,  475  deg.  P. 

B.TH.U.  per  lb.  of  coal]  raw,  9,449. 

B.TH.D.  per  lb.  of  coal,  powdered  as  fired.  10,967. 

Efficiency,  75  per  cent. 


CO.AL  An.*LYSIS. 


Water 
VoIatOe 
Fixed  carbon 
Ash 


Sulphur 

B.TH.U. 


Raw.  Dried. 

15.20  7.11 

39.14  42.68 

32.10  37.32 

13.56  12.89 


Powdered. 
5.44 
45.32 
35.57 
13.67 


100.00 

.37 
9,449 


100.00  10<).m 

.42  .39 

10,862  10,967 


The  results  of  this  series  of  tests  with  powdered  coal  may 
be  summed  up  in  brief  a's  follows  :  — 
It  was  found  that  different  kinds  and  grades  of  coal  could 

•Abstract  of  article  bv  W.  .T.  Santmver,  from  the  Journal 
of  Electricity.    Vol.  40,  No.  4. 


be.  prepared,  trajisported,  stored,  and  burned  with  the  same 
equipment,   without  physical  difficulty. 

That  low-grade  coals  that  cannot  be  burned  efficiently  in 
any  other  manner  gave  good  result*  in  the  powdered  form. 

That  higher  efficiency  was  obtained  than  with  any  other 
means  of  combustion. 

That  the  powdered  coal  fire  proved  remarkably  flexible,  it 
being  possible  to  force  the  boiler  to  200  per  cent,  of  rating 
in  a  few  minutes  without  any  apparent  injury  to  heating 
.surface  or  brickwork. 

That  it  was  easy  to  ojierate,  requiring  but  little  attention, 
and  thoroughly  dependable. 

That  the  fire  was  smokeless,  even  under  heavy  overload. 

That  the  increased  capacity  of  boilers  with  pulverised  fuel 
means  less  investment,  and  hence  a  saving  through  lower 
fixed  charges  additional  to  that  due  to  greater  efficiency. 

While  experience  with  powdered  coal  is  yet  too  limited  to 
speak  authoritatively  on  the  expense  of  preparation,  the  cost 
would  probably  be  from  :30  to  60  centi  a  ton,  depending  on 
the  quantity  handled  at  the  plant.  In  working  out  the  equiva- 
lent co.sts  of  various  fuels  for  any  special  case,  careful  con- 
•sideration  should  be  given  to  the  advantages  previously  men- 
tioned. 


TRADE     STATISTICS     OF     SIAM. 


The  following  figures,  showing  the  imports  of  electrical  and 
similar  goods  into  the  port  of  Bangkok  during  the  year  ended 
March,  1917,  are  taken  from  the  recently-issued  official  trade; 
statistics:  the  figures  for  the  year  ended  ilarch,  1916,  are 
included  for  purposes  of  comparison,  and  notes  of  any  m- 
creases  or  decreases  are  given.  Japan's  increased  participa- 
tion is  noteworthy.  Imports  stated  to  be  from  Singapore  and 
Hong-Kong  are  for  the  most  part  the  products  of  other  ooun- , 
tries  shipped  riu  these  two  ports:  — 
1915-16 
Ticals. 
7,000 


1916-17. 

Parts  of  lamps. —  Ticals.  Ticals. 

From  Siugaixjre       7,000  7,000 

„      Hong-Kong     6,000  4,000 

„      United  Kmgdom     ...  24,000  42,000 

,,      Japan              5,000  12,000 

,,      United  States          ...  5,000  9,000 

Other-  countries       ...  —  7,000 


Inc.  or  dec.  - 
Ticals. 


2,0(X) 
18,00) 
7,000 
4,000 
7,000 


47,000        81,000       -1-    34,000^ 


Total 

Electrical  goods  and  apparatus. — • 

From  United   Kingdom     ...  146,000       266.000 

„      Germany        5,000           — 

„      United   States          ...  127,000       175,000 

„      Singapore       5,000        16,000 

„      Sweden           22,000         31,000 

„      Italy               28,000        30,000 

Switzerland              ...  —              5,000 

,,      Holland          21,000         51,000 

„      France            5,000          5,000 

„      Japan              27,000       263,000 

„      Other  countries       ...  25,000         13,000 

Total 

Lamps. — 

From  Singapore       13,000          4.000 

,,      Hong-Kong     39,000       135,000 

„      United    Kingdom     ...  17,000         21,000 

„      United  States          ...  16,000        17,000 

„      Japan              83,000       113,000 

„      Other  countries       ...  4,000          8,000 

Total       172,000       298,000 

Mariufactures  of  brass. — 
From  Hong-Kong     ... 

,,      United  Kingdom 

,,      China 

„      Japan 

,,      Other  countries 

Total 

Manufactures  of  copper. —  . 

From  Hong-Kong     1,000          1,000 

„      United  Kingdom      ...  7,000         24,000 

„      Other  countries       ...  5,000*         5,000t 


+  120,000 

-  5,0' « 

-+-  48,090 

-1-  U.O'X/I 

+  9,0(!0 

-I-  2,000 

+  5,i)(>l 

+  30.000. 


+  236,000  f 
-     12,000  ) 


411,000       855,000       +  444,000  ■ 


-  9,000 1 

+  96,000] 

+  4,000  i 

+  1,000  , 

+  30,000  ■ 

+  4,000  :j 


452,000 

310,000 

54,000 

59,000 

52,000 

58,000 

42.000 

48,000 

32,000 

46,000 

+  126,000  i 

-  142,000  ]f 

+  5,000 ) 

+  6,000* 

+  6,000^ 

+  14,000- 


632,000   521,000   -  111,000  > 


+    17,0001 


Total        13,000         30.000 

•Italy  Tls.  2,000:    f  Singapore  Tls.  3.000. 

Priryie  viovers,  other  than  road  locos,  marine, 

milling,  and  agricultural  machinery. — 

From  United   Kingdom     ...         68,000 
„..,„..  .^^^ 


United  States 
Other  countries 

Total 


24,000* 
97,000 


26,000 
15,000 1 


-t-    17.000  i 


42,000 
5,000 
9,000 


41.000       -    56,000  •■ 


•France  Tls.  i31,000;  tSingapore  Tie.  13,000. 


-grriiTi  iiraaBi^i*M^?"n-r  ^r   rm 


kfiEHaCriBHafiiM 


—  —  r*"^"-^ 
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1915-16.      1916-17,    Inc.  or  dec. 


Ticals.         Ticals. 


Scioitific  Instruntctds  aiitf  apparaius- 

Prom  United   Kingdom     ...  13.flO() 

,,  Germany      ' ...        ...  'i,(XT(l 

,,  Franc*-              10,(KK> 

„  .Japan              7,(HH» 

,.  United  States          ...  8,0(K> 

,,  Other  countries        ...  12,(KXI 


36,000 

l.(KV) 

1(I,(MHI 
17,000 


Ticale. 

i23,050 
'2,000 
9.000 

29.000 
'2,000 
6,000 


Total        5'2,000       100,0(X) 

Machinern  unrnumcraird,  including  dcfached 
parts,  and  nof  including  agricultural,  textile, 
or  sewi)ig   niacliincs. — 


-f     48,000 


From  United    Kinsdom     ... 

Denmark         

„      United   State.s 
,,      Other  countries 

'240,(Hl0 
226,(KK) 
118,(XI0 
3.5,0(1) 

301  .(MX) 

41.tl00 

494,000 

109 ,000* 

-1- 

+ 
+ 

+ 

61,000 
185,000 
376,000 

74,000 

Total        " 

619,000 

945,000 

3-26,000 

•Hong-Kong  Tls.  77.0<J0. 

Iron  and  steel  wire   manujact 

ures. — 

From  United    Kingdom     ... 

Crermanv         

„      United  States 
Other  countries 

79,(X)0 
19,000 

95,000 

5'2,00O 
'23,000 

+ 

+ 
+ 

+ 

16,000 
1,000 
6,000 
4,000 

Total        

145,OfXt 

170,(X)0 

•25,000 

Railway  material. — 

From  United    Kingdom     ... 
United   States 
,,      Other  countries*    ... 

101. (m 

70,0(1(1 
62,00(l* 

318,000 
53,(XXH 

+ 
+ 

117,000 
70,000 
9,000 

Total        

.333,(Kt() 

371  .(KX) 

38,0.10 

•India  Tls.  30,001;    tBrit 

i.'^h  X.  Borneo  Tls. 

50,(XX). 

Cars  or  trucks  for  railitaijs  or 

t  ranuraiis 

.— 

From  United  Kingdom 
..      United  States 
Other  countries 

.3;37,(HK» 

'201,000 
8,000 
1,000 

4- 
-f 

156,000 
8,000 
1,CXX) 

Total        

357,(KX1 

•210,000 

147,000 

I'aoutchouc   manufactures,  otli 

er  tliiui  ti 

res. — 

From  Singapore       

United   Kingdom 
,.      United  States 

Japan              

„      Other  countries 

75, (HH) 
Hd.dilO 
3,(l(Kl 
7,(t(Hl 
4.(RH( 

81.000 
49.(XX1 

3,fXM 
'23. (XXI 

7, (XXI 

-f 
+ 

-f 

-+- 

fi.OOO 
19.(XX) 

16,000 
3,000 

matters,  ?.re  reviewed  add  ways  are  suggested  for  assisting  Kussitt 
to  extricate  herself  from  the  present  crisis.  In  spite  of  her  military 
collapse,  Mr.  Preev  holds  that  Russia  remains  the  most  important 
battlefield  where  (Jermany  can  and  must  be  defeated  economically 
if  she  is  not  to  recoup  herself  in  the  East  for  her  di.sapix)int- 
ments  in  the  West.  An  appeal  is  made  to  British  statesmen  and 
business  men  to  help  in  Russia's  reconstruction,  and  not  to  alloW 
Germany  to  monopolise  that  task  for  her  own  predatory  ends. 

■■  I'j-iiceeditii/xof  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVIl'.  No.  :-i.  March,  1  ill 8.  New  York  :  The  Institute. 
Price  SI. 

■  Syndication  in  the  Brass  Industry.''  By  Howard  F.  Smith. — 
Copies  of  this  pamphlet  may  be  obtained  from  the  author 
(7,  Hampton  Street.  Birmingham),  who  is  a  director  of  Smith  and 
Davis,  Ltd.  He  has  issued  it  to  serve  as  a  basis  of  discussion,  and 
to  bring  to  a  focus  the  ideas  that  have  been  forming  in  the  minds 
of  business  men  connected  with  the  industry.  He  advances  a  rough 
embryo  scheme  of  organisation. 

•'  Science  Abstracts "  A  A:  B.  Vol.  XXI,  Part  3.  March  ,31st, 
1918.     London  :  E.  .t  F.  N.  Spon.     Price  Is.  M.  each. 

Liquidations. -Calvert's  CiRCKi.ATiox   Fi'el   Ecoxo- 

iMlSKR,  Ltii. — This  company  is  winding  up.  with  Mr.  F.  J.  Drane, 
3H.  .lohu  Street.  Bedford  Row.  W.C.,  as  liquidator. 

Electricity  Supply  Co.  for  Spain,  Ltd. — Meeting  of 
"  editors,  April  24th,  at  Dunster  Hou.se,  Mincing  Lane,  E.G.  3. 
Liquidator,  Mr.  D.  Merry  del  Val. 

Catalogues     and     Lists. — British    Insulated    and 

Helshy  Cables.  Ltd.,  Prescot. — Eight-page  illustrated  list  of  174 
contracts  for  the  erection  of  Prescpt  pole  lines  in  the  L^nited 
Kingdom  down  to  December  last.  The  contracts  comprise  335 
miles  run  of  overhead  equipment  for  lines  ranging  in  pressure  from 
220  to  20.000  volts,  lines  at  the  latter  pressure  numbering  37  and 
covering  120  miles'  run  of  equipment. 

BnnsH  Electrical  Engineering  Co.,  Ltd.,  Falcon  Works, 
Lousrhborough.  Illustrated  bulletin  (four  pages)  containing  a 
sjiecification  and  tabulated  dimensions  of  their  static  tranformers. 

Trade  Announcements. — Mr.  Thomas  Ariiitage,  elec- 
trician, 3,  .Tohn  Street.  Huddersfield,  having  decided  to  give  up 
business,  the  stock-in-trade.  &c..  are  to  be  sold  by  auction. 

The  Wholesale  Fittings  Co.,  Ltd.,  23-27.  Commercial  Street, 
E.  I .  have  opened  a  branch  depot  (in  charge  of  Mr.  H.  Thompson) 
at  14.  North  Street,  Stokes  Croft.  Bristol,  for  the  convenience  of 
their  West  of  England  and  .South  Wales  customers. 

The  New  British  Electric  Supply  Co.,  Ltd.,  and  Messrs. 
Bericeley  i:  Young.  Ltd.,  announce  that,  their  premises  in  Finsbnry 
Court  havinir  bei™  taken  over  by  the  Government  for  the  Casualty 
Records  Department,  they  have  temporarily  removed  to  Stevenage 
House,  40-44,  Holborn  Viaduct,  E.G.  1.  New  telephone  numbera, 
'•  Holborn  1 1.50/1  "  (two  lines). 


Note  :   £1 


l]9,,i  0       163.000 
about   13  Ticals. 


44,000 


LIGHTING  AND  POWER  NOTES. 


BUSINESS  NOTES. 


Lamp  Manufacturing  in  France. — -V  new  company  lias 

lately  been  formed  in  Paris  with  a  capital  of  £20,000  and  the 
title  La  Societe  des  Establissements  G.  Angenault.  "  Lampes 
Lumen,"  to  acquire  and  carry  on  an  electric  lamp  manufacturin<!r 
business  at  Courbevoie  (Seine). 

Ignition  and  Ligliting  Material  for  American  Military 

Motor  Wagons. — Ihstead  of  placing  contracts  for  complete  motor 
wagons  for  the  Army,  the  American  Government  has  adopted  the 
plan  of  havinsr  the  vehicles  assembled  in  a  number  of  the  leading 
petrol  motor  wagon  works,  placing  the  orders  itself  for  the 
various  components  required.  As  a  first  supply,  no  fewer  than 
10,000  vehicles  of  what  is  known  as  the  B  Class  are  being  pro- 
duced, and  in  connection  therewith  the  U.S.  Quartermaster's 
Department  has  recently  given  out  contracts  for  10,500  ignition 
magnetos.  The  vehicles  will  be  provided  with  electric  lightinsr 
equipment,  and  in  connection  with  this,  12,000  generators  have 
been  ordered,  as  well  as  12,000  distributors  and  coils  and  12,000 
switches.  As  regards  electric  batteries  for  use  in  connection  with 
the  lighting  sets,  14,000  have  been  put  on  order,  together  with 
11,500  sets  of  lamps. 

Plant  for  Sale.— Hoylake  and  West  Kirby  U.D.C  has 
for  disposal  a  superheater  for  Lancashire  boiler.  Particulars  are 
given  in  our  advertisement  pages  to-day. 

Book  Notices. — "  Frenzied  Liberty  :  the  Myth  of  a 
Rich  Man's  War."  By  Otto  Kahn.  Extracts  from  an  address 
given  at  Wisconsin  University,  January,  1918.  Also  by  the  same 
author,  "  The  Poison  Growth  of  Prussianism,"  an  address  given  at 
Wisconsin,  January,  1918. 

"  The  Russian  Riddle. "  By  Zinovy  N.  Preev.  London  :  J.  Bale, 
Sons  &  Danielsson,  Ltd.  lid.  net. — The  author  examines  the  mani- 
fold causes  of  Russia's  military  collapse  and  the  world  situation 
created  thereby,  as  it  affects  the  Allies.  The  enormous  handicaps 
of  Russia,   the  rise  and  failure  of   the  Bolshevists,   and    other 


Aberjstwyth. — Hvdro-Electric     Scheme. — The    T.C. 

has  iffeired  the  proposed  hydro-electric  light  scheme  to  the 
Piililic  Works  Committee  for  full  consideration. 

Australia. — Victoria.  —  The  case  for  water,  as  against 

Iji-own  coa  ,  as  a  means  of  generating  electrical  energy  was  put 
before  the  .Vlinister  of  Mines,  on  February  8th,  by  a  deputation 
representing  the  shareholders  of  the  Victorian  Hydro-Electric  Co.. 
which  has  a  scheme  for  utilising  the  waters  of  the  Kiewa  and 
other  rivers. 

Mr.  Holdensen,  chairman  of  directors,  asked  for  a  straight-out 
answer  as  to  whether  the  Government  proposed  to  carry  out  the 
scheme  itself,  or  grant  the  company  the  lease  it  sought,  and  allow 
it  to  carry  out  the  work.  A  large  amount  of  preparatory  work 
had  been  done  by  the  syndicate,  at  a  cost  of  £ti,000.  The  object  of 
the  company  was  to  unite  all  the  available  water  power  between 
the  Kiewa  and  Snowy  rivers,  which,  when  all  catchments  were 
utilised,  would,  it  was  estimated,  produce  more  than  100,000  h.p. 
The  company  would  supply  distributors  of  energy  in  city  and 
country  centres  for  industrial  purposes  at  a  maximum  rate  of  |d. 
per  unit.  The  estimated  total  outlay  was  £878,000.  The  com- 
pany's estimated  cost  of  production  at  the  Kiewa  station  was 
Tnd.  per  H.p.-hour,  as  against  V'nd.  per  H.p. -hour  from  brown  coal  at 
Morwell. 

The  Minister,  in  reply,  said  the  Government  recognised  the 
urgent  need  of  providiuy  cheap  power  for  industries.  The  question 
was  not  that  of  Morwell  or  Kiewa,  but  one  of  the  advisability  or 
otherwise  of  the  Government  developing  the  great  water  power 
which  was  said  to  be  available,  or  allowing  a  private  concern  to 
take  the  matter  in  hand.  The  question  would  have  to  be  submitted 
to  Parliament,  and  the  matter  would  be  on  a  firm  footing  by  the 
time  Parliament  again  met  in  June  or  July  next.  A  Bill  would 
be  introduced  for  securing  cheap  power  for  industries  for  both  city 
and  country  from  either  water  or  coal,  or  lx)th. — Melbourne  Leader. 

According  to  the  Melhourne  Ai]e,  the  State  Ministry  has  decided 
that  before  undertaking  the  development  of  brown  coal  deposits 
at  Morwell  or  elsewhere,  for  the  supply  of  electrical  energy  to 
existing  and  prospective  industriea,  an  investigation  shall  be  made 
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into  the  possibility  of  utilising  the  water  power  of  the  State  for 
the  same  purpose. 

A  Sectional  Committee  of  the  Victorian  Industries  Committee, 
and  siibsequently  a  Special  Committee  of  experts  enjjaited  by  the 
Government,  reported  strongly  in  favour  of  the  establishment 
of  a  power  house  at  Morvvell,  at  a  cost  of  nearly  j;2,000,UOU.  The 
Committee  urpred  that  steps  be  taken  at  the  earliest  possible  moment 
to  obtain  Parliamentary  sanction  for  the  scheme,  and  for  the 
creation  of  the  necessai-y  authority  to  initiate  and  control  it. 

Mr.  H.  R.  Harper  (city  electrical  eng-ineer)  stated  that  exhaustive 
experiments  liad  shown  that  brown  coal  was  a  first-class  fuel, 
particularly  for  the  production  of  power. 

Bradford. — J'rice  Increase. — The  City  Council,  last 
week,  approved  the  Electricity  Committee's  proposed  advances  of 
electricity  charges.  Alderman  G.  H.  Robinson,  chairman  of  the 
Committee,  explained  that  the  cost  of  various  items  over  pre-war 
rates  had  gone  up,  calculated  on  the  same  output,  liy  i;()0,(>;)3.  If 
the  conditions  had  been  as  in  1914,  there  would  have  been  a  profit 
of  £39,843.  and  the  "  coal  clause  "in  connection  with  bulk  con- 
sumers had  brought  in  over  £21,000  which  would  not  otherwise 
have  been  received.  The  increased  cost  of  coal  was  £25,780  ;  other 
materials,  .■t2,100  ;  rates,  iic,  £2,492  ;  salaries  and  wages,  £19,0011  ; 
and  interest  and  sinking  fund,  £10,715.     The  profit  was  only  £721. 

Bristol. — Street     Lighting. — The     JJaili/     Cliroiiich 

states  that  for  the  sake  of  economy  there  will  be  no  public  street 
lighting  in  the  city  from  May  15th  to  August  13th.  This  decision 
was  confirmed  after  being  criticised  at  Tuesday's  Council  meeting. 

Continental. — Norway. — According  to  a  U.S.A.  Consular 

report,  the  village  of  Risor,  which  is  between  Christiansand  and 
Christiania.  is  projecting  steel  works  and  rolling  mills  to  turn  out 
30,000  to  40,000  tons  per  year.  It  will  utilise  as  far  as  possible 
electric  power  and  electric  heat  for  smelting  ;  this  will  be  derived 
from  the  Hoge  Falls,  the  firat  transmission  project  being  of  22.000 
H.P.  It  is  said  that  from  150,000  to  200,000  H.P.  may  be  obtained 
from  these  falls. 

Hungary. — According  to  the  Erening  yeics,  a  Zurich  telegram 
states  that  a  new  electric  generator  at  the  Budapest  electrical 
works  exploded  on  Thiu-sday,  last  week,  setting  the  whole  building  on 
fire  and  blowing  the  roof  off".  Large  bars  of  iron  were  hurled  into 
the  air,  and  10  workmen  were  injured. 

Darwen. — Wages. — The  electricity  employes  of  the 
Corporation  have  given  21  days'  notice  to  cease  work  unless  they 
receive  an  advance  of  £1  a  week  and  12i  per  cent,  war  bonus. 

Dewsbury. — Xatfoxal  Electricity  Supply. — In  pre- 
senting the  new  rate  estimates  before  the  T.C.,  last  week,  iViderman 
Sir  Mark  Oldroyd.  mentioned  the  Board  of  Trade's  national 
scheme  of  centralised  electricity  production,  and  advised  that  for 
the  present  no  new  capital  should  be  inve.«ted  in  that  direction,  and 
if  demand  exceeded  supply  the  T.C.  should  resort  to  purchase  from 
the  Yorkshire  Electric  Power  Co.  Sir  Mark  Oldroyd  foreshadowed 
the  partial,  if  not  wholesale,  scrapping  of  the  Corporation  elec- 
tricity and  gas  undertakings. 

Dundalk.— It  was  reported  at  the  Urban  Council  that 
the  Great  Northern  Railway  (Ireland)  Co.  had  agreed  to  make  good 
one-hiilf  the  total  loss  incurred  by  the  delay  of  14  months  under 
the  agreement  for  electricity  supply  to  them,  and  to  pay  a  nominal 
extra  rate  per  unit  for  the  entire  supply  to  cover  inci-eased  working 
expenses  over  and  above  the  extra  rate  provided  for  in  the 
agreement. 

Ealing.— Street    Lightinc;. — The    Times  states   that, 

except  in  main  roads  and  a  few  other  places  at  Ealing  and  Hanwell, 
the  street  lamps  will  not  be  lighted  during  the  summer. 

Greenock. — Loan. — The  Corporation  is  applying  for 
further  electricity  department  borrowing  powers  to  the  extent  of 
£82,000  for  extensions— boiler,  condensing,  and  transforming 
plant. 

India. — The  draft  of  a  model  or  standard  form  of  con- 
ditions, rates,  and  general  information  for  the  supply  of  electrical 
energy  prep^ed  by  the  Electrical  Adviser  to  the  Government  of 
India,  is  being  circulated  amongst  all  Local  Governments  and 
Administrations  in  the  Dependency  for  criticism.  It  is  under- 
stood that  the  form  of  conditions  will  be  submitted  for  discussion 
at  the  next  Conference  of  Electric  Inspectors  .and  Electrical 
Engineers  to  Government  to  be  held  in  Calcutta. 

Limavady    (Co.    Londonderry). — Street   IjIghting. — 

A  schem?  for  the  puljlic  electric  lighting  of  the  town  is  being  dis- 
cussed as  a  result  of  the  Urban  Council's  decision  to  close  down  the 
gas  works,  owing  to  war-time  conditions. 

London.  —  Marylebone. — The  Electricity  Conuuittee 
reports  that  a  meeting  of  gas  and  electrical  engineers  of  London, 
convened  by  the  Coal  Controller,  was  informed  that  both  industries 
would  have  to  use  10  to  30  per  cent,  less  coal.  This,  however  will 
not  affect  the  Committee's  undertaking,  as  two  more  boilers  will 
be  fitted  this  year  with  stokers  burning  coke-breeze,  and  it  is  hoped 
to  get  four  more  fitted  in  a  short  time. 

Morpeth. — At  a  meeting  of  the  T.C,  on  the  10th  inst., 
it  was  decided  to  support  Newcastle  in  its  action  with  respect  to  the 
charges    proposed  to  be  ma*le  by  the  electrical  supply  companies. 


Newcastle-upon-Tyne. — Price  Increase. — The  Parlia- 
mentary Committee  of  the  City  Council  recently  submitted  a  report 
concerning  the  proposal  of  the  Newcastle  Electric  Supply  Co. 
to  increase  the  charges  for  electrical  energy  supplied  for  light- 
ing purposes  by  20  per  cent.,  and  for  heating  by  15  per  cent., 
The  Committee  stated  that  it  was  of  opinion  that,  having  regard 
to  the  circumstance  that  the  company  was  in  a  position  to 
pay  a  dividend  of  8  per  cent,  per  annum,  there  was  no  justi- 
fication for  the  contemplated  increase,  and  that  representations 
should  be  made  to  the  B.  of  T.  with  a  view  to  a  reduction 
in  the  maximun  price  of  electrical  energy  supplied  to  private 
consumers  for  lighting  and  heating  in  the  city.  The  report  also 
stated  that  the  Newcastle  and  District  Electric  Lighting  Co.  had 
issued  a  similar  notice  with  respect  to  its  supply  of  electrical  energy 
in  the  west  of  the  city,  and  the  Committee  recommended  that  repre- 
sentations be  made  to  the  B.  of  T.  ujjon  the  subject,  with  a  view  : 
to  the  grounds  of  the  proposed  increases  being  investigated,  and 
also  with  a  view  to  a  reduction  in  the  maximum  prices. 

The  Lord  Mayor  (Sir  George  Lunn)  moved  the  confirmation  of 
the  report,  and  said  the  two  companies  had  monopoly  rights  of 
supply  throughout  the  city.  The  present  flat  rates  were  3ifd.  per 
unit  for  lighting  and  lid.  per  unit  for  heating.  No  explanation  or 
justification  had  been  given  to  the  public  for  this  heavy  increase  in 
the  cost  of  electi-ical  energy.  For  the  year  ended  December  31st, 
1917.  the  profits  of  the  Newcastle  Electric  Supply  Co.  were  large, 
and  the  dividend  on  the  ordinary  shares  the  highest  ever  paid.  But 
whatever  might  be  the  explanation  of  the  increased  output  of  elec- 
trical energy — increased  consumption  in  industrial  works,  extension 
of  the  company's  works  over  a  larger  area — any  of  these  factors, 
or  all  in  combination,  there  was  the  anomaly  that  at  the  moment 
when  the  profits  werelat  the  very  highest,[and  the  dividend  touched 
S  per  cent.,  the  company  felt  impelled  or  compelled  to  put  up  the 
price  against  the  ordinary  consumer.  The  Committee  felt  that  it 
would  like  to  be  assured  it  had  the  Council  behind  it,  as  it  certainly 
would  have  the  users  of  electricity,  in  any  steps  it  took  to  resist  . 
any  increase  in  prices.  It  wanted  an  inquiry  into  the  proposed  in- 
creases, for  it  was  such  increases,  apparently  quite  unnecessary,  that 
would  give  force  to  the  demand  that  public  utility  services,  with 
monopoly  privileges  conferred  by  statute,  should  pass  from  private 
hands  into  those  of  the  municipal  authorities  governing  the  areas 
concerned,  who  could  protect  the  public  and  apply  the  services  to 
the  advantage  of  those  using  them. 

The  report  was  formally  seconded  and  adopted. 

Newcastle-under-Lyme. — D;esel   Engines. — Eeferriug 

in  a  note  in  our  last  issue,  the  Ixjrough  electrical  engineer,  Mr.  A.  J.  C. 
DeRenzi,  writes  to  point  out  that  the  Ministry  of  Munitions  did  not 
suggest  that  electricity  works  should  install  Diesel  engines.  What 
they  did  urge  was  that  in  stations  where  Diesel  engines  were  already 
installed,  the  necessary  alterations  should  be  immediately  proceeded 
with  to  enable  these  engines  to  run  on  tar  oil  in  place  of  imported 
fuel  oil. 

Sheffield. — Linkixg-up. — The  Electricity  Supply  Com- 
mittee reports  that  further  meetings  of  the  Joint  Committee  with 
reference  to  electricity  supply  to  Sheffield.  Rotherham,  ii.a..  have  l)een 
held.  Negotiations  have  taken  place  on  the  basis  th.it  the  cost  of  link- 
ing up  cables,  transformers,  ice,  for  connecting  up  the  Sheffield  and 
Rotherham  power  stations  would  be  approximately  £50,000.  This, 
it  is  estimated,  would  involve  an  annual  expenditure  of  £4,000, 
of  which  it  was  .issumed  that  each  Corporation  would  pay  one- 
third,  and  the  Ministry  of  Munitions  one-third.  It  has  now  been 
arranged  that  the  Sheffield  Corporation  shall  pay  the  whole  cost  of 
the  above  works,  and  the  repair  and  maintenance  of  the  same, 
which  shall  be  its  property,  and  that,  in  view  of  the  above 
arrangement,  and  on  the  understanding  that  the  Ministry  of  Muni- 
tions will  contribute  one-third  of  the  capital  cost  of  the  works,  the 
Rotherham  Corporation  shall  make  a  deduction  from  the  price  to 
be  paid  for  energy  supplied  by  it  to  the  Sheffield  Corporation 
under  the  present  scheme,  at  the  rate  of  £130  per  million  units 
sold  (=  '0312d.  per  unit)  i  that  rate  of  deduction  to  continue  to 
apply  until  a  maximum  of  10  million  units  has  been  reached  in  any 
year,  and  thereafter,  if  the  Corporation  takes  more  than  10  million 
units  a  year,  no  further  deduction  shall  be  made. 

Sunderland. — Linking-up. — At  a  meeting  of  the  T.C. , 

on  the  10th  inst.,  it  was  agreed  that  a  communication  be  sent  to  the 
Lords  Commissioners  of  the  Treasury  deprecating  the  acquiescence 
by  the  Treasury  in  the  issue  of  £600,000  mortgage  debentures  in 
connection  with  the  proposal  to  establish  a  power  station  for 
linking-up  with  the  systems  of  the  Newcastle-upon  Tyne  Electric 
Supply  Co..  Ltd..  as  being  calculated  to  conserve  the  private 
monopoly  at  preent  exercised  by  the  company  tn  Northumberland 
and  Durham,  and  tending  to  make  more  remote  the  possibility 
of  an  adequate  public  control  of  the  electricity  supply  of  the  two 
counties. 

Price  Increase. — The  Council  has  decided  to  increase  the  tariff 
to  long-term  h.t.  consumers  by  15  per  cent. 

United  States. — President  Wilson  signed  an  Order  on 
February  25th  authorising  the  construction  of  the  lai-gest  of  the 
dams  on  the  Tennessee  River,  projected  some  years  ago  as  the 
Muscle  Shoals  hydro-electric  development.  The  construction  is  to 
be  carried  out  with  funds  derived  from  the  appropriation  for  a 
Government  nitrate  plant,  which  was  made  by  Congress  in  1916, 
and  the  hydro-electric  plant,  when  completed,  will  become  a  part 
of  the  two  nitrate  plants  now  being  built  near  Muscle  Shoals,  at 
Sheffield,  Ala.  These  two  plants  are  (1)  a  factory  for  the  fixation 
of  nitrogen,  'which  will  produce  approximately  20,iX)0  tons  of 
ammonium  nitrate  a  year,  and  will  be  owned  and  ojierated  by  the 
United  States,  and  (2)  a  plant  owned  by  the  United  States,  but 
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operated  by  the  Air  Nitrates  Corporation,  which  will  produce 
110,000  tons  of  ammonium  nitrate  a  year.  Electricity  used  in  the 
operation  of  tl;iese  plants  will  be  jjenerated  by  steam  power,  and 
will  be  broug-ht  from  distant  hydro-electric  plants  tor  initial 
operation,  but  will  eventually  be  produced  at  Muscle  Shoals. 

The  Commonwealth  Edison  Co..  of  Chicago,  is  completing 
the  installation,  at  Northwest  Station,  of  three  additional  turbo- 
generators of  an  aggregate  capacity  of  !)5,000  KW.  Two  are 
of  the  compound  reaction  type,  and  the  third  is  an  impulse 
machine  of  new  design.  One  of  each  type  is  now  in  operation,  and 
the  second  compound  machine  is  in  course  of  erection.  At  the 
turbine  throttle  steam  is  supplied  at  a  pressure  of  L'SOlb.  gauge 
and  200°  F.  superheat.  With  the  present  installation  of  three  turbo- 
generators, two  with  a  rating  of  30,000  KW.  and  one  of  35,000  KW., 
station  will  have  an  aggregate  rated  capacity  of  105,000  KVV.  The 
plans  calling  for  six  units  will  have  been  completed,  and  the 
present  building  fully  equipped. 

The  operating  revenue  of  the  company  for  the'year  ended  December 
Slat,  iyi7,  was  S25,351,585,  an  increase  of  lO'i)  per  cent,  over  the  pre- 
vious fiscal  year.  The  net  operating  revenue  for  IHIV  amounted  to 
S8,723,702,  as  compared  with  "88,133,073  in  191G.  The  net  sum 
available  for  dividends  was  S4,t)77,077,  or  10'21  per  cent,  on  the 
company's  capital  stock,  as  compared  with  84.399,413,  or  9't)  per 
cent,  on  the  stock,  for  the  previous  year.  Amortisation  aud 
depreciation  reserve  absorbed  82.S3li,24iJ,  taxes  and  municipal  com- 
pensation 82,229,900,  and  interest  on  bonds  82,131,550.  The  balance 
carried  forward  was  81,009,725.  The  total  capitalisation  is 
8.50,422,826.  During  the  year  app-^oximately  31,000  new  customers 
have  been  added,  making  a  total  of  351,700  customers.  This  repre- 
sents an  increase  of  97,000  KW.  in  connected  load.  The  highest 
maximum  load  recorded  during  the  year  was  392.330  KW.,  an 
increase  of  li  per  cent.  The  company's  connected  business  (exclu- 
sive of  electrical  energy  supplied  to  other  public  service  corpora- 
tions) amounted  to  the  equivalent  of  15,33(),791  50-watt  lamps  on 
December  31st,  V.m.—1'Jlecti-iail  Wurld. 

Yorkshire   Power  Co.^s   Bill.— Tlie  B.  of  T.  has  now 

completed  its  report,  and,  without  expressing  any  opinion  on  the 
merits  of  the  questions  raised  by  it,  suggests  that,  pending  any  action 
that  may  be  taken  as  a  result  of  the  report  of  the  Coal  Conservation 
Sub-Committee  of  the  Reconstruction  Committee  and  of  that  of  the 
Electric  Power  Supply  Committee,  it  is  inexpedient  that  the  powers 
sought  by  Clause  3  of  the  Bill  should  be  confen-edon  the  Yorkshire 
Electric  Power  Co.  The  company  has,  in  deference  to  this 
suggestion,  decided  not  to  proceed  with  Clause  3. —  Yurlisii  ire  Post. 


TRAMWAY  AND  RAILWAY  NOTES. 


^yr_ — Fares. — -TlieTX'.  has  decided  to  abolish  halfpenny 
fares  on  the  tramways. 

Australia. — Melbourne  Suhuriun  Railway  Electri- 

KICATION. — The  chairm.au  of  the  'Victorian  Railway  Commissioners 
recently  informed  a  deputation  from  the  Sandringham  Council  that  it 
was  anticipated  that  electrictraiuson  the  Saudringham-Essendon  line 
would  be  running  by  the  middle  of  June  next.  The  Department 
has  started  the  instruction  of  train  crews,  and,  later,  trial  runs  will 
be  made  on  the  Flemington  race-course  line  to  give  practical 
instruction  to  the  staff  referred  to. 

Bradford. — The  B.  of  T.  rejiort  upon  the  inquiry  by 
Col.  G.  W.  Pringle  Into  the  circumstances  attending  the  accident 
which  took  place,  on  February  1st,  on  the  Allerton  section  of  the 
Corporation  tramways,  in  which  19  passengers  were  injured  and  the 
driver  was  killed,  states  that  the  accident  was  caused  by  speed  very 
much  in  excess  of  that  authorised.  There  was  uo  failure  in  brake 
or  other  equipment,  but  fog  and  darkness  may  have  been  con- 
tributory factors.  Col.  Pringle  recommends  various  alterations  in 
speed  regulations,  that  stops  be  properly  enforced  in  the  future,  aud 
that  dangerous  points  be  indicated  at  night  by  red  lamps. 

Birmingham. — Fares. — (.)wing  to  tratfic  restrictions,  the 
tramcars  will  not  be  run  after  1 1  p.m.  The^minimum  fare  on  the 
omnibuses  is  increased  to  2d.  :  also  children's  fares  on  tramcars 
and  buses.  Application  has  been  made  to  the  Board  of  Trade 
for  sanction  to  alter  the  regulations,  which  now  require  that  the  ^ 
penny  stage  on  the  tramways  shall  be  2  miles  long.  The  intention 
is  to  reduce  the  stages. 

Burnley. — Waces. — The  Committee  on  Production  has 
upheld  the  contention  of  the  Corporation  that  the  women  employed 
on  the  local  tramways  are  not  entitled  to  the  same  advance  as  the 
men  under  Clause  4  of  the  finding  of  March  8th  regarding  tram- 
way and  omnibus  workers. 

Continental. — Spaix. — Over  2,000  men  are  now  em- 
ployed on  the  construction  of  the  North-South  Underground 
Railway  in  Madrid,  about  1  km.  of  the  tube  having  already  been 
pierced  and  lined. 

Halifax. — Year's  WoRKiN(i. — The  annual  report  of  the 

Corporation  tramways  to  March  31st,  1917,  shows  total  revenue 
£115,074,  working  expenses  £7fi.l3(),  leaving  a  gross  profit  of 
£38,938  ;  interest  and  sinking  fund  absorbed  £23  826,  leaving  a 
net  profit  of  £15,112,  as  against  £19,055  in  1916:  average  total 
revenue  per  car-mile,  13'48d.  ;  average  total  expenditure  per  car- 
mile,  ir71d. ;  car-mileage,  2,048,722,  a  decrease  of  147,208  miles; 
passengers  carried,  21,liS0,584,  an  increase  of  164,581.     Owing  to  a 


correspondent's  error,  the  figures  given  under  the  above  heading 
in  our  last  issue  were  inaccurate. 

A  one-man  tramcar  has  been  fitted  up  with  an  apparatus  for 
keeping  hot  the  meals  it  is  to  take  from  the  communal  kitchen 
distributing  centre  to  the  branch  kitchens  in  the  town. 

Lancaster. — Frov.  Order. — An  L.G.B.  inquiry  was  held 
recently  by  Mr.  R..  C.  Maxwell  regarding  the  application  of  the  Cor- 
poration for  a  prov.  order  to  increase  the  number  of  electric  'buses 
at  present  running.  In  support  of  the  application  the  chairman  of 
the  Tramways  Committee  stated  that  a  profit  of  between  £600  aud 
£700  had  resulted  from  tlie  running  of  three  electric  'buses  during 
the  past  year.  The  Corporation  had  now  four,  and  it  was  proposed 
to  increase  the  service  to  12,  at  a  cost  of  from  £1,100  to  £1,200 
each.     There  was  no  opposition. 

London.  —  Increase  of  Fares. — According  to  the 
EreuiiKj  -N'cH'.v,  the  extension  of  the  12i  per  cent,  bonus  to  tramway 
employes  makes  an  increase  of  fares  inevitable.  In  London  alone 
the  cost  this  year  will  be  about  £113,000,  and  many  authorities  are 
asking  leave  of  the  B.  of  T.  to  increase  fai-es  by  50  per  cent. 

We  understand  that  Sir  Albert  Stanley  has  decided  to  ask  a 
Select  Committee  of  the  House  of  Commons  to  consider  the  whole 
question.  An  official  says  that  ''some  of  the  Council  concerns  will 
have  to  put  the  tramways  on  the  rates  this  ye.ar,  in  spite  of  greatly 
increased  traffic  receipts,  and,  unless  there  is  an  increase  of  fares, 
the  position  will  get  worse  from  tlie  ratepayer's  point  of  view." 

Manchester. — The  Watch  Committee  lias  granted  the 
request  of  the  Tramways  Committee  to  allow  more  passengers  to 
stand  in  the  cars,  in  view  of  the  reduction  of  cars  running  owing 
to  the  shortage  of  staff.  Instead  of  four  passengers  being  allowed 
to  stand  in  small  cars  and  eight  in  large  ones,  permission  is  now 
given  for  6  and  12  respectively. 

Manchuria. — Electric  Locomotives. — The  SO-ton  elec- 
tric locomotives  for  use  by  the  Fushun  collieries  for  freight  handling 
are  the  first  of  the  kind  ever  built  at  the  South  Manchuria  railway 
workshops.  They  are  for  the  standard  gauge.  Each  locomotive  is 
designed  to  haul  580-ton  trains  at  a  speed  of  12'9  miles  per  hour 
on  the  level  tangent  track,  exclusive  of  the  weight  of  the  loco- 
motive, the  trolley  voltage  being  1,200  volts.  They  ai-e  of  the 
two-bogie  type,  each  bogie  carrying  125-h.p.  motors.  The  total 
weight  is  97,200  lb.  ;  ballast  weight,  15.200  lb.  ;  weight  on  drivers, 
112,400  lb.  ;  weight  per  driving  axle,  28,100  lb.  ;  and  weight  of  a 
motor,  5,000  \h.—  U.S.  Conimertr  Reimrtx. 

Morecambe. — Electric  'Bus  Service. — The  Corpora- 
tion has  received  Parliamentary  sanction  to  its  proposal  to  run  an 
electric  bus  service.  The  scheme  sanctioned  was  modified  from 
that  originally  put  forward,  the  proposed  service  through  the  areas 
of  other  authorities  being  dropped. 

South  Africa. — Tohannesburg. — The  chairman  of  the 
Tramways  Committee  has  informed  the  T.C.  that  the  cause  of  the 
recent  failure  of  supply  in  the  central  area  was  due  to  a  rat  eating 
through  the  insulating  material  on  a  cable  and  causing  a  short 
circuit.  He  further  warns  the  public  that  the  tramways  as  well  as 
lighting  and  power  may  fail  at  any  moment  should  a  breakdown 
occur.  The  power  station  is  running  at  its  maximum  capacity, 
and  extra  plant,  which  is  l)adly  needed,  cannot  be  secured,  despite 
repeated  requests  to  the  Priority  Committee  and  the  Govern- 
ment.—  Cujif  Tiiiifs, 

Southport.— By  31  votes  to  20,  the  T.C.  defeated  a 
resolution  which  had  for  its  object  the  rescinding  of  the  running 
of  Sunday  tramcars  by  the  Corporation. 

Traffic  Reductions. — The  proposed  reduction  of  tram- 
way services  by  the  Government  'is  causing  much  concern-  in 
several  Lancashire  towns.  '  The  North  of  England  is  stated  to  be 
required  to  make  only  a  30  per  cent,  as  against  a  60  i)er  cent,  reduc- 
tion in  the  south.  In  Liverpool,  although  the  present  service  is 
below  the  pre-war  standard,  the  number  of  passengers  has  increased 
by  many  millions  per  annum.  In  many  cases  a  reduction  in  cars 
will  mean  a  big  increase  in  the  cost  of  working,  and  may  wijie 
out  the  possibility  of  any  rate  aid. 

The  situation  is  particularly  difficult  in  seaside  towns,  where 
traffic  depends  largely  for  its  success  upon  the  summer  season,  and 
if  this  seasonal  traffic  is  held  to  be  unnecessary  both  the  municipal 
and  private  undertakings  will  suffer  severely. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


The   Telegraph    and  Telephone    Services.— A    White 

Paper  issued  last  week  gives  the  report  of  the  .\uditor-General  on 
the  accounts  of  the  telegraph  and  telephone  services  for  the  year 
ended  March  3l3t,  1917,  from  which  it  appears  that  the  gross 
receipts  were  £11,101,627.  the  net  receipts  £9,883,667,  and  value  of 
services  performed  for  other  departments  £3,332,209  ;  the  expendi- 
ture was  £13,698,548.  leaving  a  deficit  of  4:482,672.  Capital 
expenditure  on  telegraphs  amounted  to  £10,867,644,  the  interest  on 
which  sum  at  21  per  cent,  came  to  £271,691,  increasing  the 
deficiency  to  £754.363.  The  capital  expenditure  on  telephones 
amounted  to  £34,626,314,  of  which  £9.606,293  hail  been  redeemed, 
leaving  a  balance  outstanding  of  £16,082.956.  plus  nearly  9  millions 
in  respect  of  the  purchase  of  the  National  Telephone  Co.'s  under- 
taking, >Vc. 
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The  telcjrraph  revenue  for  the  year  was  £4.842,879,  exceeding 
the  expenditure  by  £.57(1,800  ;  allowing  for  interest  on  capital, 
pensions,  depreciation.  iSco..  there  remained  a  deficiency  of  £529,639. 
The  value  of  plant  and  stores  at  March  31st,  IHIT,  amounted  to 
,t:7.82'.),S02. 

The  telephone  service  showed  an  income  of  £8.381.108,  with  a 
surplus  of  £3,407,206 ;  after  allowing  for  interest,  pension 
liability,  depreciation.  Arc.  there  was  a  net  surplus  of  £201,729. 
The  capital  account  showed  a  total  of  £27,022.029.  On  the 
exchanjre  system  there  was  a  net  profit  of  £239,112  and  on  the 
tnmk  system  a  deficiency  of  £37,383.  Owing  to  war-time  condi- 
tions many  items  in  the  accounts  are  partly  estimated,  and  based 
on  pre-war  figrures. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia. — Melbocrxe. — June  7tb.  Department  of 
the  Navy.  Supply  and  erection  of  power  plant  at  Garden  Island, 
Sydney.     Director  of  Navy  Conti-acts,  Melbourne. 

Dublin. — April  23rd.  Electricity  Supply  Committee. 
Boiler  house  plant.     See  '"Official  Notices"  April  12th. 

London. — Islington. — May  24th.    Lighting  Committee. 

5.000-KW.  turbine,  alternator,  exciter,  condensing  plant,  switchgear, 
piping,  4:c..  water-tube  boiler,  coal  conveyor,  telpher,  burners. 
steam  piping,  *:c.     See  "Official  Notices"  to-day. 

Newport  (Mou.).  —  May  2nci.  Electricity  Department. 
E.H.T.  and  L.T.  switchgear.     See  "  Official  Notices  "  to-day. 

Plymouth. — April  29th.  Coiporatton.  Turbo-alteniator, 
converter,  transformers,  and  switchgear.  See  "Official  Notices" 
April  12th. 

CLOSED. 

Bradford. — Electricity  Committee  : — 

British-Thomson  Houston  Co.,  Ltd.  —  Three  electrically-operated  oil 
switches,  for  controlling  existing  500-kw.  motor-genei-ators  at  Valley 
Road  electricity  works. 

Glasgow. — Tramways  Depaftment  of  tlie  T.C.  ; — 

Commutators. — Mavor  &  Coulson,  Ltd. 
Electricity  Department : — 
Dick  Kerr  &  Co..  Ltd.— Repair  of  two  3.000-KW.  turbine  sets,  (which  have 

been  in  use  at  Port  Dundas  for  over  14  years),  £23,000. 
Electromobile  (Leeds)  Co  —One  5-ton  electrical  tipping  vehicle,  with  lead 

batterv,  for   removal  of  ashes    from    Dalmamock  generating  station, 

i-l,4.S0. 

On  a  report  by  the  chief  electrical  engineer,  the  T.C.  Electricity 
Committee  remitted  to  him  to  endeavour  to  arrange  with  the 
present  contractors  for  the  supply  of  cables  for  the  renewal  of 
their  contracts  for  another  year,  and  to  obtain  and  submit  offers  for 
the  supply  of  other  stores  for  the  ensuing  12  months. 

Winchester.— T.C.  :— 

Conversion  of  two  boilers  at  the  electricity  worka  into  one  unit,  with 
chain-^rate  stoker  and  superheater.— Babcock  &  Wilcox,  Ltd.,  £^0, 
(subject  to  priority  certificate). 

Balancer.— Vickers,  Ltd. 


FORTHCOMINQ     EVENTS. 


Junior  Institution  of  Engineers.— Friday,  April  19th.  At  39,  Victoria 
Street,  S.W.  .\t  7.30  p.m.  Paper  on  "  Pneumatic  Tools,"  by  Mr. 
C.  T.  Orme. 

Saturday.  April  20th.  At  6.15  p.m.  At  the  Holbom  Restaurant. 
Annual  Reunion  of  Past  and  Present  Officers. 

Friday,  April  26th.  Paper  on  "  Refrigerating  Chambers  and  Heat 
Insulation."  by  Mr.  C.  H.  Schroth. 

Institution  of  Electrical  Engineers.  —  Thursday,  April  25th.  At  6  p.m. 
At  the  Institution  of  Civil  Engmeers,  Great  George  Street,  S.W.  Paper  on 
"  Large  Batteries  for  Power  Purposes,"  by  Mr.  E.  C.  McKinnon. 

(Manchester  Local  Section).— Tuesday,  April  asrd.  .\t  7  p.m.  At 
the  Engineers"  Club,    .\nnual  general  meeting,    .\ddress  by  the  President. 

(Students'  Section).— Friday,  -April  ?6th.  At  7  p.m.  At  University 
College,  Gower  Street,  W.C.  Paper  on  "  Electric  Arc  Furnaces  for  Steel 
Refining,"  by  Mr.  J.  A.  Broughall. 


NOTES. 
Prince  Liclinowsky's  Disclosures. — ^e  (iesire  urgently 

to  bring  to  the  notice  of  our  readers,  and  especially  those  among  them 
who  are  leaders  of  opinion  or  moving  among  influential  indi- 
Tiduals,  the  pamphlet  "  Guilty,"  in  which  the  National  War  Aims 
Committee  has  reprinted  the  astounding  disclosures  of  Prince 
Lichnowsky,  the  German  Ambassador  in  London  from  1912  until 


the  outbreak  of  war  in  1914,  The  matter  has  been  prepared  by 
Mr.  C.  A.  McCurdy.  M.P.  Three  million  copies  of  the  pamphlet 
are  being  distributed  by  Messrs.  \V.  H.  8mith  \  Son,  and  it  is  moet 
desirable  that  they  should  be  widely  circulated  and  read  in  our 
great  industrial  districts,  and  on  the  countryside  as  well.  The  dis- 
closures strikingly  set  forth  the  true  aims  of  Germany  in  "  pressing 
for  war  '  when  our  own  statesmen  were  striving  hard  to  preserve 
Peace,  and  they  should  be  read  by  workers  in  our  factories  who 
are  able  to  help  win  the  war  by  accelerating  production  of  essentials. 
The  pamphlet  should  also  be  read  by  others,  who  will  find  in  it 
grounds  for  encouragement  in  bearing  the  terrible  sacrifices  which 
they  have  to  carry  from  the  efforts  of  the  Allies  to  defeat  the 
debased  intentions  of  Prussian  militarism.  If  employers  will  let 
their  wants  be  known  to  Messrs.  W.  H.  Smith  &  Sons,  at  l96, 
Strand,  W.C.  2.  the  number  [ot  copies  required  for  their  employes 
will  be  forwarded  carriage  paid. 

War  Allowances  to  Municipal "  Old  Bones." — In  Tiew  of 

the  Man-Power  Bill,  the  Birmingham  General  Purposes  Committee 
on  Monday  decided  to  recommend  the  City  Council  to  increase  the 
pay  of  men  (employes )  between  4 1  and  51)  years  who  went  into  the 
Services,  to  the  amount  of  their  civil  remuneration. 

Science  and  Education. — The  report  of  the  Committee 

appointed  to  inquire  into  the  position  ot  natural  science  in  the 
educational  system  of  Great  Britain  was  issued  this  week(Cd.  9.011, 
price  9d.   net).      It  is   a   bulky  document,   comprising   86    pages. 
Amongst    the    principal    conclusions    are    the    following  : — That 
natural  science  should  be  included  in  the  general  course  of  educa- 
tion  of  all   up  to   the   age  of   about   16  :  that   real  progress   in 
education  depends  on  a  revolution  in  the  public  attitude  towards 
the  salaries  of  teachers  and  the  importance  of  their  training  ;  that 
a  large  increase  in  the  number  of  scholarships  at  all  stages  of 
education  is  necessary  :  that  the  elements  of  natural  science  should 
be   a   necessary   subject    in   the   entrance   examinations  of  public 
schools  :  that  more  attention  should  be  directed  to  those  aspects  of 
the  sciences  which  bear  directly  on  the  objects  and  experiences  of 
every-day  Ufe  :  that  there  are  strong  educational  reasons  for  the    ' 
adoption  of  the  metric   system  :  that  stress  should  be  laid  on  the  '1 
accurate  use  of   the  English  language  :  that  those  specialising  in   i 
science  should   continue   some   literary-  study  ;  that    in    the  First    1 
School  Examination  all  candidates  should  be  recjuired  to  satisfy  the    | 
examiners  both  in  mathematics  and  in   natural  science  :  that  it  is    ] 
essential  that  salaries  and  prospects  of  teachers  in  secondary  schools    ] 
and  technical  schools  should  be  substantially  improved,  and  a  national    ' 
pension  scheme  provided  :  that  increased  attention  should  be  given  1 
to  instruction  in  science  in  elementary  schools  and  in  technical  schools   '• 
andinstitutionsof  all  grades  ;  that  many  more  scholarships  are  needed    ■ 
to  enable  technical  students  to  pass  from  junior  to  senior  technical 
schools  and  on  to  the  universities  ;  that  a  thorough  and  practical    i 
training   in   mathematics   and   science  is  essential  to  the  school    - 
education  of  engineers  ;  that  steps  should  be  taken  to  secure  the    , 
services  of  scientific  men  in  the  Home  and  India  Civil  Service,  and  * 
that  all  candidates  for  the  competitive  examinations  should  supply   1 
evidence  of  a  continuous  course  of  training  in  science  extending  J 
over  several  years  :  that  various  reforms  should  be  introduced  into   i 
the  regulations  of  the  universities,  which  should  also  receive  large   ! 
grants  from  public  funds  to  equip  them  for  their  work  in  pure  and   j 
applied  science,  and  to  enable  them  to  reduce  their  fees  :  and  that   ■ 
scholarships  at  schools  and  universities  should  be  greatly  imj)roved   i 
in  various  respects. 

New    Scottish     Electrical    Association.  —  Councillors  i 

Morton  and  Willock.  along  with  the  engineer,  have  been  appointed  ' 
to  represent  the  electricity  department  of  the  Glasgow  T.C.  at  a  ' 
meeting  relative  to  the  Scottish  Municipal  Electrical  Engineers'  ' 
Association,  in  Edinburgh,  with  instructions  to  support  the  ^ 
principle  that  the  new  proposed  Scottish  Association  should  be  a 
branch  of  the  Incorporated  Municipal  Electrical  Association,  and  ... 
not  an  independent  .-Vssociation.  '.: 

Linldng-up   in   the    United   States. — In  the  Electrical'i 

M'orld  of  March  2nd  a  map  of  the  State  of  Massachusetts  is  given,  " 
showing   how   far  the  process   of  interconnection  of  generating  ■' 
stations  has  been  carried.     It  is  recognised  as  an  economic  move-  ''■ 
ment  of  great  importance  as  a  means  of  saving  fuel  and  power.   I 
As  an  example,  a  transmission  line  will  be  completed  in  the  near  j 
future  between  the  turbine  station  of  the  Narragansett  Electric 
Lighting     Co.     at     Providence.    R.I.,     and     the     plant    of    the  . 
Attleboro    Steam    and     Electric    Co.    at    Attleboro.   Mass.      The  ■ 
generating     capacity    of    the    Attleboro     company's    station     ig  ■! 
3,000  KW.  :   the   peak    load    is    about    1.900   KW.,   and  the  com-  j 
pany  would    be    obliged    to    expend   j630,000  ^vithin    the    next  ^ 
20  years  to  meet   its   increasing   business   if  this  were  done  by  '(. 
progressively  enlarging  its  own  station.     The  present  cost  of  pro-  J 
auction  is  about  1'13  cents  per  KW.-hour.     Negotiations  with  the  J 
Narragansett  company  led  to  an  agreement  for  the  purchase  of  t 
energy  from  the  Providence  tidewater  station  and  for  the  construe-  \ 
tion  of  a  3.').000-volt  transmission  line  between  the  systems  of  the  5 
two  companies.     The  total  length  of  the  line  is   about  12   miles 
(19'3  km.).     For  all  energy  supplied  the  Attleboro  company  is  to  -< 
pay   the   Narragansett   company   at   the   rate    of    8'.J7    mills    per 
KW.-hour.   measured   on   the   secondary  side  of  the  transformers 
in  the  Attleboro  plant,  with  an  adjustment  for  coal  price  variation 
and   for  any  energy  produced  by   other   means  than   coal.     The 
agreement,  which  has  a  life  of  20  years  from  May.  1917.  provides 
for  the  retention  and   maintenance  of  the  turbine-driven  units  of 
the    Attleboro    company  in    the   station   of    the  latter,    so    that  • 
energy  may  be  supplied  reciprocally  to  the  Narragansett  compcmy  •: 
whenever  necessary. 
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Waste  of  Paper, — Readers  who  come  across  instances  of 

waste  of  paper  should  commuuicate  by  letter  with  the  Paper 
Controller,  2:^,  Buckingham  Gate,  S.W. 

The  Proper  Installation  of  Strain  Insulators  in  Guys.— 

In  maiinff  up  strain  insulators  in  guys,  particularly  where  large 
insulators  and  three-bolt  guy  clamps  are  used,  care  must  be  taken 
to  place  the  clamps  close  to  the  insulatoi-s  if  the  full  strength 
of  the  guy  cable  is  to  be  developed.  A  number  of  samples  were 
recently  tested  for  tensile  strength  ;  the  edges  of  the  clamps  were 
set  about  3  in.  from  the  end  of  the  insulator,  as  appeared  to  be 
customary  with  the  linemen  making  up  the  samples.  It  was 
found  that  in  every  case  slippage  occurred  at  from  one- 
half  to  three-quarters  of  the  full  strength  of  the  guy,  first  one 
clamp  and  then  the  other  slipping  down  to  within  1  in.  to  J  in.  of 
the  face  of  the  insulator,  after  which  each  would  hold  and  the 
sample  would  develop  the  full  strength  of  the  guy  cable. 


Upper  Figure  :  Clamp  on  Right  has  Slipped. 

Low  ER  Figure  :  Spliced-iu  Insulator  after  both  Splices 

HAVE  Slipped. 

A  good  specification  covering  this  point  is  to  make  sure  that  the 
space  between  the  insulator  and  the  clamp  (or  wrapped  splice  if 
used)  does  not  exceed  1  in. 

With  respect  to  the  relative  values  of  three-bolt  clamps  as  com- 
pared with  wrapped  splices,  the  tests  indicated  that  the  use  of  clamps 
increased  the  ultimate  strength  from  15  to  20  per  cent.,  although 
in  all  cases  the  samples,  whether  made  up  with  or  without  clamps, 
exceeded  the  rating  of  the  steel  cables. — Electrical  Wmid. 

Machinery     Depreciation     and     Obsolescence. — The 

Birmingham  Daily  Post  states  that  a  memorandum  by  the  Board 
of  Inland  Revenue  on  the  subject  of  allowances  for  income-tax  for 
wear  and  tear  and  obsolescence  of  plant  and  machinery  was  issued 
on  Monday. 

"  It  states  that  the  existing  law  authorises  a  deduction  in  assessing 
profits  of  an  amount  the  Commissioners  may  think  reasonable  as 
representing  diminished  value  by  reason  of  wear  and  tear.  Definite 
rates  of  depreciation  have  been  agreed  upon  in  a  number  of  im- 
portant industries,  but,  with  the  exception  of  motor-omnibuses  and 
sawmilling,  these  were  fixed  under  pre-war  conditions.  Cases, 
however,  have  arisen,  especially  since  the  commencement  of  the 
war,  in  which  machinery  is  suffering  exceptional  wear  and  tear 
owing,  for  example,  to  extra  hours  of  running,  the  difficulty  of 
obtaining  material  for  effecting  repairs,  the  rougher  usage  to 
which  the  machinery  is  subjected  owing  to  the  employment  of  un- 
skilled labour,  and  the  fewer  opportunities  available  for  having 
the  machinery  overhauled.  In  such  cases  applications  for  special 
rates  of  depreciation  are  entertained,  but,  generally  speaking,  the 
circumstances  of  individual  cases  are  found  to  vary  so  widely  as  to 
render  it  impracticable  to  fix  a  uniform  scale,  and  each  application 
is  dealt  with  on  its  own  merits. 

■'  In  addition,  there  has  been  in  operation  since  1897  an  allow- 
ance for  obsolescence,  and  where  new  and  improved  machinery 
is  introduced  in  place  of  machinery  not  wholly  worn 
out  the  Board  of  Inland  Revenue  agrees  to  the  allow- 
ance as  a  deduction  from  the  profits  of  the  year  of  so  much  of 
the  cost  of  replacement  as  is  equivalent  to  the  written-down  value  of 
the  machinery  replaced,  less  any  sum  realised  by  the  sale  of  it — 
the  balance  of  the  cost  of  the  new  machinery  being  treated  as  an 
addition  to  the  capital  of  the  business.  As  an  alternative  to  these 
allowances,  the  cost  of  renewing  the  plant  and  machinery  may  be 
claimed  as  a  deduction  in  the  computation  of  income-tax  liability 
under  Schedule  D.  When  this  course  is  preferred,  the  amount  to 
be  allowed  is  the  actual  cost  of  the  new  plant  and  machinery 
(excluding  any  part  of  such  cost  which  is  attributable  to  additions 
or  improvements — i.e.,  to  increase  in  capital)  after  deducting  the 
scrap  value  or  realised  price  of  the  plant  and  machinery  replaced. 
Buildings  and  wasting  assets,  such  as  mines,  annuities,  and  lease- 
hold interests,  do  not  come  within  the  scope  of  the  allowance  for 
depreciation.  In  one  class  of  case — namely,  concerns  which  are 
'controlled' — the  income-tax  allowance  has  been  temporarily 
extended.  This  allowance  prevents  the  hai-dship  that  would  other- 
wifie  arise  owing  to  the  circumstance  that  controlled  establish- 
ments, being  held  at  the  disposal  of  the  Government,  may  be 
required  to  alter  completely  the  course  of  their  business  and  to 


undertake  exceptional  espenditui'o  which  may  be  of  little  ot'  nO 
post-war  utility  to  them.  The  Finance  Acts  of  1916  and  1917 
accordingly  authorise  the  Commissioners  to  revise  the  allowance  so 
as  to  allow  a  deduction  to  be  made  from  profits  of  the  difference 
between  coat  and  post-war  vahre  of  installations  and  extensions 
(including  buildings)  which  would  not  have  been  undertaken  but 
for  the  war  and  the  express  requirements  of  the  Government." 

Appointments  Vacant. — Engineernn-charge,  also  plate- 
layer, for  the  Xorthampton  Corporation  tramways  ;  mains  jointer, 
for  the  F.Trnworth  U.D.C.  Electricity  Department  :  meter  super- 
intendent  (OSs.),  for  the  Loughborough  Corporation  Electricity 
Works  ;  relief  charge  hand  (.56s.  Sd.),  for  the  Coventry  Corporation 
Tramways  Department  ;  sub-station  attendant,  engine-room  assist- 
ant, crane  and  telpher  driver,  and  motor  attendant,  for  the  Stepney 
B.C.  Electricity  Works ;  jointer-electrician,  for  the  Todmorden 
Coi"poration  Electricity  Department  ;  charge  engineer  (70s.),  for  the 
Wakefield  Corporation  Electricity  Works  ;  charge  engineer  (67s.  6d.) 
for  the  Borough  of  Bedford  Electricity  Department;  charge 
engineer  for  the  Dover  Corporation  Electricity  Works.  See  our 
advertisement  pages  to-day. 

Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers. — At  the  annual  meeting  of  the  Scottish  Local 
Section,  the  annual  report  submitted  by  the  hon,  sec,  (Mr.  Joseph 
Taylor)  showed  that  during  the  session  the  Section  was  asked  to 
assist  in  the  raising  of  the  City  of  Glasgow  Company  Volunteer 
Engineers  (Scottish  Command)  Signal  Company.  A  Sub-Committee 
was  appointed,  the  cordial  co-operation  of  the  Electrical  Con- 
tractors' Association  was  obtained,  and  a  joint  Special  Sub-Com- 
mittee wa.s  formed — Mr.  E.  Goslin.  one  of  the  members  of  the 
Section,  having  accepted  command-  of  the  company  with  the  rank 
of  Major.  A  circular  was  issued  inviting  financial  assistance,  and 
the  Committee  acknowledged  a  generous  response.  The  session 
ended  with  a  total  membership  of  546,  a  reduction  of  about  2  per 
cent,  on  the  previous  year,  while  the  average  number  present  at 
the  ordinary  meetings  was  61 — i.e..  19  per  cent,  of  the  membership. 
Major  Hardiman.  in  charge  of  Signalling  in  Scotland  was  present, 
and  appealed  for  Volunteers  for  the  company ;  those  present 
pledged  themselves  to  assist  as  far  as  possible  in  raising  the 
Signalling  Company. 

Birmingham  and  District  Electric  Club —  At  a  meeting  on 
Saturday,  Mr.  J.  J.  Richardson  presiding,  a  paper  on  "Electroculture" 
was  read  by  Mr.  V.  J.  Hill. 

Fatality. — A  verdict  of  "  Accidental  death  "  was  returned 

at  an  inquest,  at  Barrow-in-Furness,  on  Jane  Mill  Jones  (29),  a 
machine  cleaner  at  the  shipyard.  She  was  walking  in  the  shop, 
trailing  a  shovel  behind  her,  when  the  implement  touched  an 
electric  wire.  There  was  an  explosion,  and  in  a  moment  the 
■  woman  was  in  flames.  The  jury  suggested  better  protection  in 
future  for  the  electric  wires. 

Mobilising    Niagara  to  Aid  Civilisation. — In  the  EUc- 

trical  World  of  February  23rd,  Dr.  Charles  P.  Steinmetz  discusses 
the  utilisation  of  the  Falls  of  Niagara  in  the  light  of  the  unpre- 
cedented and  acute  shortage  of  power  which  now  confronts 
Americans,  and  threatens  seriously  to  interfere  with  the  efficient 
prosecution  of  the  war. 

He  says  that  in  the  discussion  of  the  development  of  Niagara's 
power  reciiif  the  preservation  of  the  natural  beauty  of  the  Falls, 
two  features  have  to  be  recognised. 

1.  The  Falls  are  doomed  in  any  case,  and  sooner  or  later,  with 
the  increasing  power  demand  of  modern  civilisation  and  increasing 
shortness  of  power,  self-preservation  will  force  us  to  use  Niagara's 
power  to  the  fullest  extent  ;  that  is,  let  the  Falls  run  dry. 

2.  It  is  too  late  to  preserve  the  natural  beauty  of  the  Falls.  That 
could  have  been  done  a  kundred  years  ago  ;  but  not  now,  when  there 
is  no  place  at  or  around  the  cataract  where  one's  sense  for  Nature's 
wild  beauty  is  not  offended  by  the  sight  of  some  ugly  modern  hotel, 
some  tower,  or  steel  bridge. 

About  15  years  ago  he  proposed  a  plan  which,  while  using  the 
full  power  of  the  Falls,  would  preserve  their  beauty  to  the  sight- 
seer. At  that  time  the  suggestion  was  not  taken  seriously — the 
demand  for  power  was  not  then  so  urgent  as  to-day. 

''  Suppose  we  permit  the  complete  development  of  Niagara's 
10,000,000  KW.,  more  or  less,  for  electrical  purposes,  let  the  Falls 
run  dry,  but  on  every  holiday  and  Sunday  have  the  power  houses  shut 
down,  the  power  consumption  reduced  to  the  minimum  possible — say, 
10  per  cent,  of  the  full  capacity — and  so  have  the  Falls  running 
again  in  their  ancient  grandeur.  We  could  thus  satisfy  the  demands 
of  modern  industry,  and,  at  the  same  time,  satisfy  the  lovers  of 
Nature  ;  and.  more  than  that,  we  would  then  see  a  sight  which  can 
be  seen  nowhere  in  the  world — the  starting  of  the  Falls,  when  on 
Sunday  morning  the  water  would  first  begin  to  trickle  over  the 
bare  cliffs  and  then  gradually  rise  to  be  the  giant  Falls  of  old." 

Electric  Light  Switching  Examinations. — We  regret  to 

learn  from  Messrs.  Lundberg  that,  owing  to  the  illness  of  the 
examiner  (Mr.  W.  Perren  Mayoock),  who  has  just  undergone  a 
serious  operation,  considerable  time  must  elapse  before  the  examin- 
ation can  take  place  of  answers  to  the  last  papers  of  questions  set 
by  him  in  electric  light  switching  under  their  scheme. 

In  view  of  the  personal  interest  Mr.  Maycock  has  taken  during 
the  past  five  years  in  all  those  who  have  entrusted  to  his  decision 
their  efforts  at  solving  the  test  questions  set  from  time  to  time, 
we  are  sure  that  they  will  join  us  and  Messrs.  Lundberg  in  the 
hope  of  a  successful  removal  of  his  trouble  and  a  speedy  return  to 
health, 
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Industrial  Reconstruction  Council. — A  public  meeting, 

uudcr  the  auspices  of  this  Council,  was  held  on  Monday  eveninji  iu 
Birmingham  Town  Hall.  Dr.  Addison  was  the  principal  speaker. 
The  Lord  Mayor  presided. 

Fuel    Economy  by  Saving   Electricity. — The  decree  of 

the  Coal  Controller  that  all  consumers  of  electricity  or  gas  above  a 
certain  minimum  shall  reduce  their  consumption  Ijy  one-sixth,  has, 
naturally,  occupied  the  attention  of  supply  engineers,  some  of  whom 
have  taken  steps  to  assist  their  clients  to  comply  with  the 
requirement. 

Mr.  Harry  L.  Cottam.  engineer  and  manager  of  the  Horsham 
U.D.C.  electricity  works,  haa  sent  us  a  leaflet,  of  which  he  is  dis- 
tributing copies  to  his  consumers.     He  remarks  that : — 

''  At  a  time  like  the  present  it  behoves  every  station  engineer  to 
loyally  support  any  Government  measure  having  for  its  objective  a 
reduction  in  the  consumption  of  coal,  with  a  con,sequent  alleviation 
of  the  congestion  of  traffic.  It  is  with  a  certain  amount  of  profes- 
sional reluctance  that  station  engineers  view  all  restrictions  which 
tend  to  reduce  output,  but  these  restrictions  and  curtailments  are 
necessary  from  the  broad  standpoint  of  the  nation's  welfare,  and 
should  be  cheerfully  supported  by  every  supply  engineer,  however 
detrimentally  these  restrictions  may  affect  his  balance-sheet," 

The  leaflet  contains  amongst  others  the  following  : — 

"  Hints  tin  the  fjro/wiiiiral  t'xe  of  Electrk-itij. — Use  metallic- 
filament  lamps  throughout  the  house.  Carbon-filament  lamps  take 
aliout  i\  times  the  current  of  a  metallic-filament  lamp  of  equal 
candle-power. 

'■  Immediately  a  lamp  begins  to  blacken  it  is  a  sign  that  the 
useful  life  of  the  lamp  is  over.  You  can  test  this  by  holding  a 
sheet  of  white  paper  behind  the  lamp.  If  the  lamp  looks  black, 
either  scrap  it  altogether,  or  relegate  it  to  the  bathroom,  hall,  or 
wherever  you  only  use  a  light  intermittently. 

"A  black  lamp  takes  more  current  and  gives  less  liijht 

"  Never  buy  lamps  which  are  unstamped.  You  are  safe  in  buying 
Osram,  Royal  Ediswan,  Maida,  and  other  well-known  makes. 

"  Remember  that  the  ordinary  domestic  electric  iron  consumes  as 
much  current  as  10  30-watt  lamps." 

Similarly,  the  Suffolk  Electricity  Supply  Co..  Stowmarket  (Mr. 
Xapier  Prentice,  managing  director),  has  drafted  a  circular  calling 
attention  to  the  order,  which  begins  : — ''  Turn  off  the  Switch 
when  not  in  use,  and  so  .Save  Coal."  Consumers  are  urged  to  see 
that  their  lamps  and  motors  are  the  most  efficient,  and  to  apply 
to  the  company  for  free  advice  as  to  how  to  economise.  The 
saving  in  coal  effected  by  using  electricity  for  cooking  is  pointed 
out,  and  the  company  offers  to  assist  in  the  installation  of  electric 
cooking  apparatu.<i.  Consumers  are  also  advised  to  read  their  meters 
regularly.  The  principal  feature  of  the  circular  is  a  statement,  set 
out  with  bold  type,  that  cooking  for  a  family  of  ten  with  a  coal 
fire  from  June,  191.5,  to  June,  1910,  consumed  il  tons  of  coal, 
whereas  from  June,  1916,  to  June,  1917,  cooking  by  electricity,  the  * 
coal  consumed  (at  the  electricity  works)  amounted  to  only  IJ  tons, 
showing  a  saving  of  (J3  per  cent.  Similarly  in  a  household  of  seven 
persons,  the  substitution  of  electric  for  coal  cooking  in  1917  resulted 
in  a  saving  for  12  months  of  64  per  cent.  Other  examples  showing 
the  .saving  of  meat,  as  demonstrated  at  an  hotel  in  1912.  are 
•luoted. 

The  Association  of  Great  Britain  and  France 
(Industry  and  Economics). — We  are  asked,  and  have  pleasure  in 
complying  with  the  request,  to  give  publicity  to  the  following 
communication  : — 

Dear  Sir,— We  should  be  obliged  if  you  would  kiudly  allow  us  to  bring 
before  your  readers  the  objects  and  position  of  the  above  .\ssociation. 

The  Association  of  Great  Britain  and  France  corresponds  to  its  confrere 
"  L' Association  France-Grande-Bretagne  "  on  the  other  side  of  the  Channel, 
which  was  founded  with  a  view  to  making  better  known  among  friendly 
countries  the  ideals,  and  specially  the  economic  aims,  of  France,  in  order  that 
true  reciprocity,  founded  on  mutual  understanding,  may  be  established. 

The  Association  is  a  complement  to  the  industrial  side  of  many  excellent 
societies  which  are  already  in  existence  or  are  being  formed  with  the  object  of 
binding  us  closer  to  our  French  Allies, 

Its  work  commenced  in  April  last,  and  since  that  date  the  efTorts  of  the 
Management  Committee  have  naturally  been  directed  to  obtaining  a  strong 
nucleus  of  membership,  and  it  now  counts  among  its  supporters  some  of  the 
most  prominent  firms  and  Trade  Associations  in  the  kingdom. 

It  has  been  felt,  however,  that  the  time  has  come  for  the  Association  to  have 
its  own  quarters  and  an  independent  organisation,  in  order  to  further  its  aims. 
It  has  been  resolved,  therefore,  to  appeal  to  that  wider  public  of  both  men  and 
women  whose  sympathies  or  interests  are  affected  by  the  industrial,  commercial, 
or  agricultural  intercourse  of  the  two  countries. 

The  subscription — two  guineas — has  been  pui*posely  kept  low,  and  no 
entrance  fee  is  charged,  as  it  is  felt  to  be  of  the  first  importance  to  collect  a 
large  and  energetic  body  of  members  who  _  will,  at  all  events,  lend  their 
support,  if  they  are  unable  to  give  tlieir  time 'and  experience,  for  the  common 
good  of  both  countries. 

All  information  regarding  the  Association  may  be  obtained  on  application  to 
the  Secretary,  Association  of  Great  Britain  and  France,  39,  St.  James's  Street, 
London,  S.W.I. 

May  we  ask,  through  the  hospitality  of  your  columns,  for  a  wide  and  prompt 
response  to  this  appeal  ?— Yours  faithfully. 

(Signed)    .JAMES  W.  LOWTHER. 

Afrd  Vith,  191S.  iSignedl     MOULTON. 

Building  Trades   and   tlie  Bonus. — With  reference  to 

the  note  appearing  on  page  3.51  of  our  last  issue  under  the  heading 
"Manchester  Electricity  Works  and  the  12-5  per  cent.  Bonus,"  it 
should  be  stated,  by  way  of  correction,  that  the  application  there 
referred  to  related  to  the  building  trades  employes  engaged  in  the 
Department,  and  to  these  alone.  Manchester,  in  common  with  the 
majority  of  electricity  supply  undertakings,  has  already  been  paying 
the  12i  per  cent,  bonus  under  the  Askwith  Award  to  all  workmen 
engaged  in  the  Department,  exclusive  of  those  employed  in  the 
building  trades.  Tliere  were  expressly  excluded  from  the  Askwith 
Award  of  March  22nd  workmen  such  as  building  trade  operatives, 
whose  wages  have  cu-tomarily  been  regulated  by  the  movements  in 
the  wages  of  the  trades  in  which  workmen  of  the  same  classes  are 
ordinarily  emjiloyed. 


Electrical    Power   Engineers'  Association. — Last  week 

the  members  of  the  E.P.E.A.  presented  Mr.  W.  J.  Ebben,  late 
general  secretary  to  the  A.E.S.E.,  with  a  gold  watch  and  chetjue  at 
a  largely  attended  smoking  concert  at  Andcrton's  Hotel,  Fleet 
Street,  E.C. 

Mr.  A.  C.  Bostel,  Croydon.  President  of  the  Association,  was  in 
the  chair,  and  said  that,  although  Mr.  Ebben  had  been  unable  to 
take  an  active  part  in  the  reorganised  A.E.S.E..  now  the  E.P.E.A., 
members  were  indebted  to  him  for  the  founding  and  the  survival 
of  an  organisation  for  station  engineers  which  at  an  opportune  J 
time  provided  a  most  valuable  nucleus.  He  was  pleased  to  welcome 
that  night  so  many  new  members  from  branches  of  the  electrical 
industry  other  than  the  generation  and  distribution  of  energy,  and 
said  that  the  number  of  engineers,  engaged  with  manufacturers,  ; 
who  had  recently  joined,  would  necessitate  their  representation  on 
the  executive. 

With  reference  to  the  suggested  British  Electrical  Engineers' 
Association,  owing  to  a  somewhat  ambiguous  note  recently  appear- 
ing in  the  Press,  it  had  been  wrongly  inferred  that  the  E.P.E.A. 
was  in  favour  of  the  establishment  of  the  new  Association.  The 
Council  had  never  yet  had  an  opportunity  for  discussing  this,  and 
he  had  attended  the  meetings  of  the  Preliminary  Committee, 
which  was  now  disbanded,  at  the  request  of  their  hon.  sec, 
Mr.  Jones,  who  was  a  member  e-r  I'lHiio,  merely  to  safeguard  the 
interests  of  the  E.P.E.A. 

They  had  just  hatl  reports  of  excellent  progress  from  both  the 
Midland  and  the  Northern  Divisions,  and  the  E.P.E.A.  was  now 
past  the  realisation  of  the  dreams  of  the  pioneer  of  the  A.E.S.E., 
their  guest  that  evening. 

Mr.  Ebben,  expressing  his  thanks  to  the  donors,  related  several 
humorous  incidents  of  early  struggles,  and  congratulated  the  pre- 
sent organisers  on  the  comparative  ease  of  their  work  and  their 
incomparable  success. 

A  wealth  of  talent,  musical  and  histrionic,  was  discovered  among 
the  members  and  their  friends,  and  an  enjoyable  evening  was  sjient. 
As  a  result  of  the  concert,  a  donation  of  £10  will  be  handed  to 
the  Electrical  Trades  Benevolent  Fund.  Mr.  F.  B.  O.  Hawes,  hon. 
sec,  was  present,  and  expressed  his  gratitude. 

Volunteer  Notes. — London  Army  Troops  Companies' 

Volunteer  Engineers. — Headquarters:  Balderton  Street,  Gros- 
venor  Square.  W.  1. 

Orders  for  the  week  ending  April  iSth,  1918,  by  Lieut. -Colonel  C.  B.  Clay, 
V.D.,  Commanding. 

Captain  of  the  ir«eit.— Capt.  W.  Hynam. 

Next  for  Duty. — Capt.  W.  Darley  Bentlev. 

Monday,  April  22nd.— No.  3  Company,  6.30—8.90.  Recraits'  Drill,  6.30—8.30. 
Signalling  Section,  6.80—8.30. 

Tuesday,  April  23rd.— Lecture  on  "  Demolitions,"  at  6.30.  Physical  Drill 
and  Bayonet  Fighting.  7.30. 

Wednesday,  April  24th.— No.  1  Company,  Drill,  Knotting,  &c.,  6.30—8.30. 
Recruits'  Drill,  6.30. 

Thursday,  April  25th.— No.  3  Company,  Drill,  Knotting,  4c.,  6—8.  Recruits' 
Drill,  6.30—8.30.    Signalling  Section,  6.30—8.30.    Ambulance  Section,  6.30—8.30. 

Friday,  April  'ieth.- Musketry,  5.30—8. 

Saturday,  April  27th.— Entrenchments,  Ac,  for  the  whole  Corps,  2.45—4.45. 
Recruits'  Drill.  2.45^.45. 

Sunday,  April  28th.— Commandant's  Parade  at  Waterloo  Station,  8.45,  for 
uorkatEsher.  Marching  Order,  with  rifles.  Mid-day  and,  tea  rations  to  be 
can'ied. 

(By  order)  Maoleod  Ybabslet,  Capt,  and  Adiutant. 

Bonuses  and  Bacon. — Beini;-    editors    whose    physical 

fitness  is  of  no  great  consequence  to  the  State  at  the  present  crisis 
of  our  fate,  because  we  are  sedentary  workers  who  only  have';  to  use 
our  intellect,  we  confess  to  some  jealousy  of  ''  the  men  engaged 
in  bodily  labour  on  electricity  supply."  for  they  are  included  in 
Class  D  by  the  Ministry  of  Food,  and  are  thus  allowed  to  consume 
more  bacon  than  we  are.  They  have  our  congratulations,  and  we 
crave  their  sympathies,  as  will  also  their  Chiefs,  we  suppose.  In 
some  places,  no  doubt,  even  these  may  be  expected  to  claim  the 
extra  bacon,  just  as  they  claimed  the  bonus — we  wish  them 
success  I  We  have  been  deluged  lately  with  such  questions  as 
this: — "Are  we  entitled  to  the  12i  iier  cent,  bonus  .'"and  pre- 
sumably our  letter-box  will  now  ask  us  to  decide  where  the  line  of 
"  bodily  labour  "  is  to  be  drawn  in  the  personnel  of  an  electricity 
department.  As  matters  stand  at  present,  a  difference  of  opinion 
respecting  the  bonus  must  arise  between  the  parties  before  that 
question  can  be  referred  to  the  Committee  on  Production.  But  who 
will  settle  the  difference  of  opinion  in  favour  of  those  who  want  to 
spend  their  aforesaid  bonus  upon  more  bacon  .'  Spf  aking  generrlly, 
it  would  seem  that  he  who  has  the  bonus  is  also  entitled  to  the 
bacon,  for  "  unto  him  that  hath  shall  Ije  given." 

Magnesium   in    U.S.A. — The  cessation  of    supplies  of 

magnesium  from  Germany  sent  the  price  up  to  a  prohibitive  figure 
in  the  United  States,  and  led  to  its  manufacture  in  that  country. 
Comparatively  large  quantities  are  now  produced,  and  the  price  is 
approaching  pre-war  values.  In  1910  the  output  was  75,400  lb., 
and  in  1917  it  rose  to  115,800  lb.  The  price  fell  from  £1  per  lb. 
early  in  1916,  to  7s.  Sid.  late  in  1917.  The  metal  is  a  valuable  aid  in 
casting  copper,  brass,  and  bronze,  and  is  largely  alloyed  with 
aluminium  for  aeroplane  parts  which  must  combine  lightness  with 
strength.     It  is  also  used  for  "flares." 

Corrosion  of  Turbine  Blades. — In  hi  Ben/e  Generate  tie 

r Eleefricite  for  April  (jtli.  Dr.  Ch.  Chorower  gives  particulars  of 
the  results  of  researches  which  he  has  conducted  on  the  subject  of 
the  corrosion  of  turbine  blades.  He  finds  that  this  action  is  trace- 
able to  the  presence  of  carbon  dioxide  in  the  steam,  derived  from 
the  boiler  feed  water.  -  He  advocates  the  elimination  of  carbonates 
from  the  water  by  chemical  purification,  by  which  means  he  claims 
to  have  put  an  end  to  long-standing  corrosion  troubles  in  the  power 
station  of  the  Barcelona  Electricity  Co.,  and  states  that  he  has 
proved  his  theory  to  be  correct  by  scientific  tests  made  in  the 
Lisbon  electricity  works. 
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Salaries    of     Tramway     Managers     and      Electrical 

Engineers. — The  followiuj''  table  of  salaries  paid  to  tramway 
manacfers  and  electrical  engineers  has  been  prepared  by  the  York 
Council  Electricity  and  Tramways  Committee  : — 


Blackburn 

Derby 

Coventry 

Hiiddersfield 

Southampton 

South  Shields 

Wigan 

Burnley 

Halifax 

Wolverhampton     . 

Rochdale 

Walsall 

Newport 

Paisley 

Ilford  .. 

York 

Leith 

Warrington  . . 

Ipswich 

Bath 

Blackpool 

Darlington    .. 

Bury,  Lanes. 

Luton  . . 

Lincoln 

Great  Yarmouth    . 

Gloucester  ... 
Southport     . , 
Chesterfield  . . 
Burton-on-Trent    . 
A  sh  ton- unde  r- Lyne 
Acorington   . . 


Popula- 
tion of 

of  supply. 

Electrical 
engineer. 

Tram- 
ways 
manager. 

Com- 
bined 
salary. 

£ 

*' 

£ 

131,000 

80O 

500 

1,800 

130,000 

730 

— 

— 

130,000 

UOO 

700 

1,600 

127,000 

600 

600 

1,200 

126,000 

600 

— 

— 

112,100 

560 

400 

960 

110,000 

600 

400 

1,000 

106,300 

500 

600 

1,000 

101,000 

800 

— 

— 

95,000 

800 

5O0 

1,300 

94,700 

500 

500 

1,000 

92,100 

500 

500 

1,000 

90,000 

1,000 

600 

1,5C0 

86,000 

450 

1,000 

1,450 

84,000   ■ 

550 

50O 

1,050 

84,000 

400 

150 

650 

81,600 

400 

450 

a59 

78,000 

550 

363 

913 

74,200 

700 

combined 

700 

70,000 

600 

600 

1,200 
-1-  bonus 

68,000 

600 

300 

900 

65,700 

700 

combined 

700 

60,000 

651 

500 

l,l,'-.0 

60,IX)0 

700 

— 

— 

57,300 

600 

— 

500 

55,900 

500 

250 

750 

55,000 

600 

_ 

_ 

51,000 

400 

300 

700 

50,000 

537/10/0 

combined 

637/10/0 

48,000 

600 

265 

765 

45,200 

600 

810 

810 

45,000 

400 

400 

80O 

Increase 
since 
war. 


—  No  reply 


Decimal  Coinage. — At  the  annual  meeting  of  the 
Associated  Chambers  of  Commerce  held  last  week,  a  resolution  was 
passed  ui'ging  the  Government  to  pass  into  law  the  Decimal 
Coinage  Bill  prepared  by  the  Executive  Council  of  the  Associated 
Chambers  of  Commerce  in  conjunction  with  the  Institute  of 
Bankers  and  the  Decimal  Association.  It  is  understood  that  Lord 
Southwark  will  introduce  the  Bill  into  Parliament  at  the  earliest 
possible  moment,  and  it  is,  therefore,  incumbent  upon  everyone  in- 
terested in  decimal  coinage  to  strengthen  the  hands  of  the  Executive 
Committee,  in  order  to  demonstrate  that  the  weight  of  public 
opinion  is  behind  the  movement. 

Blacitpool  Linking-up  Scheme.— In  a  jjaelimiiiaiy  report 
to  the  Electricity  and  Tramways  Committee  on  the  generation, 
transmission,  and  distribution  of  electricity  for  all  domestic  and 
industrial  purposes  within  a  10-mile  radius  of  Blackpool,  Mr. 
Charles  Eurness,  borough  electrical  engineerand  tramway  manager, 
says  that  the  extension  of  the  County  Borough  of  Blackpool,  now 
absorbing  Bispham-with-Norbreck,  will  demand  in  the  near  future 
that  the  electricity  supply  shall  be  extended,  and  it  is  incumbent 
upon  the  Corporation  to  widen  its  sphere  of  influence.  There 
should  be  no  difficulty  in  the  future  of  electricity  generation  and 
transmission  being  freed  from  a  parochial  policy. 

The  immediate  question,  so  far  as  Blackpool  is  concerned,  is  the 
efEcient  administration  of  its  own  electricity  undertaking.  The 
late  U.D.C.  undertaking  was  a  most  expensive  luxury,  and  will  con- 
tinue to  be  a  burden  for  several  years  upon  the  Corporation  finances. 
The  position,  therefore,  is  to  continue  for  the  present  generating 
and  distributing  to  existing  consumers  at  ."iOU/250  volts,  but  to 
make  preparation  for  closing  down  entirely  the  gas  plant,  and 
realising  upon  it  as  soon  as  the  L.G.B.  removes  the  present 
restrictions  as  to  capital  expenditure,  and  the  Ministry  of  Munitions 
withdraws  its  limitations  upon  the  purchase  of  cables  and  materials. 
Unfortunately,  the  supply  pressure  at  Bispham,  being  entirely 
different  to  that  of  Blackpool,  necessitates  a  change  of  meters, 
lamps,  motors  and  accessories,  which  is  estimated  to  cost  £1.HOO. 
The  further  cost  of  linking-up  the  feeders  and  distributors  with 
the  Blackpool  network  is  a  distinct  matter  from  that  of  bringing 
consumers  into  line,  and  as  this  question  of  feeder  extensions  is 
involved  with  the  future  policy  of  centralisation  of  generation,  it 
will  be  necessary  for  the  Corporation  to  determine  its  future  policy 
in  regard  to  electricity  generation,  taking  a  long  view  of  the 
requiretnents  of  "  Greater  Blackpool  "  and  the  surrounding  districts 
during,  say,  the  next  1.5  years.  Mr.  Furness  considers  the  time  is 
now  opportune  for  this  question  to  receive  the  serious  consider- 
ation of  the  Corporation  and  adjoining  authorities,  with  a  view  to  a 
conference  to  discuss  fully  the  desirability,  or  otherwise,  of  estab- 
lishing either  one  authority  or  a  joint  electricity  board  to  control 
and  administrate  the  generation  and  transmission  over  trunk 
feeders  of  all  energy  required  within  a  radius  of  10  miles  of 
Blackpool.  In  this  event,  an  E.H.T..  three-phase,  5(j-cycU'  system 
would  be  adopted,  at  6,1)00  volts  or  8,000  volts,  to  meet  the  demands 
of  the  Eylde  district,  estimated  at  o7  million  units  per  annum  !.."> 
years  hence. 

Centralisation  of  generation  and  transmission  for  the  Fylde  from 
one  conveniently  situated  power  house  does  not  mean  scrapping 
existing  cables,  motors,  meters,  &c.,  in  the  adjacent  urban  districts, 
as  theE.H.T,  supply  through  trunk  mains  would  be  converted  in  the 
several  areas  at  the  existing  stations,  or  new  sub-stations,  by  rotary 
converters  to  suit  the  existing  networks  and  consiuners'  (supply 
pressures. 

Blackpool  should  approach  the  adjacent  authorities  with  a  view 
to  a  joint  oonfereuQe  of  representatives  to  consider  the  desirability 


of  centralisation,  and  a  provisional  agreement,  pending  the  prepara- 
tion of  a  scheme,  should  be  entered  into  on  these  lines  : — "  That  no 
contract  for  extensions  of  generating  plant  (steam,  gas  or  electric) 
be  made  by  any  of  the  Councils,  or  parties  to  this  agreement, 
pending  the  consideration  of  a  scheme  of  e.h.t.  generation  and 
transmission,  and  that  no  contribution  towards  the  rates  of  any 
authority  be  made  out  of  electricity  funds  in  the  meantime." 

One  of  the  fundamental  clauses  which  should  form  the  basis  of 
any  centralisation  agreement  would  provide  : — "  That  the  controlling 
authority  shall  so  administrate  the  generation  and  distribution  of 
electricity  that  no  profit  shall  l)e  made  for  the  purpose  of  benefiting 
the  rates  of  any  community,  and  that  in  the  event  of  any  surplus 
beyond  a  reasonable  margin  to  meet  contingencies  being  obtained, 
the  price  of  electricity  shall  be  adjusted  to  absorb  the  surplus 
profit." 

A  far  greater  benefit  will  be  conferred  upon  the  communities 
affected  lietween  Lytham  and  Fleetwood  by  low  tariffs,  than 
by  a  policy  of  fixed  charges  high  enough  to  secure  surplus  funds 
for  rate-aid  purposes. 

Mr.  Furness  hopes  the  views  of  municipal  authorities  within 
20  miles  of  Preston  will  be  ascertained  with  regard  to  the  setting-up 
of  a  joint  board,  and  he  is  prepared  to  co-operate  with  represent- 
atives of  other  municipalities  and  companies  interested,  with  a 
view  to  finding  its  true  application  and  limitations  as  regards  this 
particular  zone. 


OUR    PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  tlieir  movements. 


Central  Station  and  Tramway  Oflicials.— At  the  last  meet- 
ing of  the  Marylebone  Borough  Couucil,  Aid.  Duncan  Watson 
aunounced,  with  vei-y  great  regret,  the  resagnation  of  Mr. 
Hugh  Sbabbook,  the  general  manager  of  the  electricity  under- 
taking. Mr.  Seahrook  hail  been  appointed  to  a  ix)sition  tl 
national  iinixjrtance,  where  he  would  have  scope  for  his  ener- 
gie.s  and  abilities  such  a.s  he  could  not  have  in  their  under- 
taking, and  he  desired  to  be  released  as  early  as  iKJSsible. 
The  Electricity  Committee  had  accepted  his  resignation -with 
the  greatest  regret. 

Mr.  D.4VID  Williams,  traffic  superintendent  of  the  Bury 
CoriX)ration  tramways,  has  now  resumed  his  duties,  after 
considerable  service  in  the  Anuy,  from  which  he  was  re- 
cently discharged  after  an  accident. 

Stretford  U.D.C.  has  increased  the  salai-y  of  Mr.  E.  Row- 
land, the  resident  electrical  engineer,  from  JK360  to  i38o  per 
annum. 

Mr.  .John  Lloyii,  on  his  retirement  from  the  managership 
of  the  Southpoi-t  it  Birkdale  Tramway  Co.,  which  has  now 
been  taken  over  by  the  CoiTporation,  was  last  week  presented 
with  a  clock  by  the  members  of  the  Southport  Borough  Police 
Force. 

Oldham  Town  Coimiil  li:is  acicpti-d  the  resignation  of  Mr. 
Percy  Piubstlev,  traiii\\;i\  niiiiiii-n-,  \\lia  has  been  appointed 
deputy  tramway  inaiKi^^.T  »x  J,i\  ci  |hki1.  Mr.  W.  Chambek- 
LAIN,  joint  electrical  engineer  of  the  Coriwration,  has  been 
appointed  Mr.  Priestley's  .succe.'*8or  at  ±'400  a  year,  rising  by 
±50  a  year  to  ±.5.00. 

Mr.  Alfred  Greed,  of  Bmiiley,  has  received  an  apimint- 
iiient  as  meter  superintendent  to  the  Calcutta  Electric 
Supply  Corporation,  Ltd.,  at  ±300  per  annum,  plus  10  per 
ci'iil.  wai-  bonus  and  ±40  per  yeai-  living  allowance,  on  a 
live  veins'  iit^n-ement.  In  lOl^.Mr.  Greed,  who  was  then 
liiinns  a.^^i^tiint  at  the  Dew.sbujy  Coriwratiou  electricity  works, 
enlisted  in  the  Royal  Engineers  (Wireless  Section),  and 
served  in  Egypt  and  Salonika.  In  the  latter  place  he  con- 
tractual fever,  and  in  November.  1916,  ■^^•as  discharged  from 
the  Army.  He  returned  to  Dew.sbury  until  October  last  year, 
when  he*  went  to  Loughboi'oiigh  as  mains  a.ssistant. 

York  T.C.  has  decided  to  incr«'ase  the  .salary  of  the  electrical 
engineer  and  tramway  manager,  Mr.  Hame,  by  ±100  a  year  to 
±0-30.  The  recommendation  of  a  further  annual  increment 
of  ±.50  to  a  maxinmm  of  ±800  was  not  carried. 

The  Pu'/ading  Council  ha.s  increa.-^cd  tin-  .salary  of  Mr.  J.  M. 
Cai.dkk.  (■hi<'f  a.ssistant  engineer  to  the  tiaiuwav  department, 
from  ±'275  a  year  to  ±a50. 

General. — Mi'.  .1.  A.  I!i,.\(i\\\  uon  has  .severed  bis  (-onnoction 
with  the  niiiun  C;\h\r  ('..,.  Ltd,  (managing  director),  and  has 
joined  the  board  of  the   llackbridge  Cable  Cn-.  Lid. 

The  name  of  the  Langdon-L)a\ies  Electric  Jlotor  Co,  has 
been  changed  to  Brittain's  Electric  Motor  Co  As  Mr.  Lang- 
don-Davies  has  not  been  connected  with  the  firm  for  some  1'2 
years,  Mr.  Brittain,  who  is  the  sole  proprietor,  has  decided  to 
use  bi,s  o«n  name  in  the  form  indicated.  The  change  in  the 
luisim  >s  will  be  in  name  only,  and  all  qut.s(anding  machine 
^juiii-.iiili'cs  .still  hold  good. 

From  the  London  Ga::efie  Supplement,  March  '21st,  1918  :— 
Regular  Forces  :-^Ariny  Onlnaiuv  D.-pt..  Temp.  f.O.M.,  '2n(l 
Class,  and  Plon.  Ga/pt.  to  be  t<}mp.  I.O.M.,  1st  Class,  and 
Hon.  Major :— C.  P.  D.  Suggate,  M.C.  (October  1st,  1917). 


378 


THE    ELECTRICAL    REVIEW. 


[Vol.  82.     Xo.  2,108,  ^PRIL  19,  1918. 


Mr.  AuN  E.  L.  Chorlton,  C.B.E.,  has  been  appointed 
Assistant  Controllei-  of  the  Department  of  Aircraft  Produc- 
tion, to  deal  with  the  supply  and  production  of  aero  engines. 

Mr.  All.in  M.4CLE.AN,  district  manager  for  the  Postal  Tele- 
phones at  Canterbui'y,  on  leaving  to  take  up  a  similar  posi- 
tion at  Belfast,  has  been  presented  by  the  staff  with  a  desk 
clock. 

Mr.  Harry  W.  Alexander,  Director  of  PubUcity,  The 
Society  for  Electrical  Development,  New  York,  has  resigned 
to  take  up  other  work.  He  organised  and  successfully  dii'ected 
the  work  of  the  local  committees  and  the  publicity  and  sales 
work  of  both  "  Electrical  Prosperity  Week,  1915,"  and 
"  America's  Electrical  Week,  1916,"  campaigns.  Mr.  Alexan- 
der is  succeeded  by  Mr.  Roy  B.  WooUey,  now  in  the  Society's 
pubUcity  and  sales  department. 

Roll  of  Honour.— Second-Lieutenant  E.  P.  Shaw,  Machine 
Gun  Corps,  who  was  engaged  in  the  electricity  depai-tment  of 
the  Rochdale  Corporation,  has  been  killed  in   action. 

At  a  meeting  of  the  York  City  Council,  last  week,  the 
Lord  Mayor  presented  the  insignia  of  the  Order  of  the  British 
Emph-e  to  Miss  Edith  Blanch  Maw,  telephone  supen-isor  at 
York  Post  Office,  and  Miss  Nellie  Ena  Palmer,  an  operator. 

Private  H.  W.  Addison,  Royal  Fusiliers,  who  was  with  the 
Edison  Swan  Electric  Co.,  Ltd.,  Ponders  End,'  has  fallen  in 
action.  ' 

Sapper  H.  Bird,  E.E.,  who  enlisted  at. the  outbreak  of  war 
from  the  electrical  department  of  the  North  Staffordshiie 
Railway,  has  been  killed  in  action. 

Private  W.  Woods,  killed  in  action,  was  employed  by 
Messrs.  Baxendale  &  Co.,  Ltd.,  Manchester. 

Second-Lieutenant  G.  H.  Howe,  R.G.A.,  killed  in  action, 
was  an  electrical  engineer  in  the  employ  of  Messrs.  Dick.  Kerr 
and  Co.,  Ltd.,  Preston,  and  had  visited  South  America,  South 
Africa,  and  Japan  on  behalf  of  the  firm. 

Private  F.  W.  Cooke.  Machine  Gun  Corps,  who  has  died 
of  wounds,  was  employed  by  Messi-s.  Dick,  Kerr  &  Co.,  Ltd., 
Preston. 

Private  A.  Latham,  Manchester  Regiment,  awarded  the 
D.C.M.  for  capturing  a  German  machine  gun,  has  been 
wounded.  He  was  an  apprenticed  electrical  engineer  before 
the  war. 

Private  J.  W.  Wardell,  Seaforth  Highlanders,  who  has 
been  wounded  in  action,  was  an  employe  at  the  Leeds  City 
tramwav   power  station. 

Private.  H.  W.  Gray  (22\,  E.A.M.C,  formerly  at  the  Bir- 
mingham electric  supply  department,  was  killed  in  action 
on  March  '21st. 

Sergeant  H.  V.  Richardson,  R.A.M.C,  who  has  died  from 
wounds,  was  awarded  the  Military  !Medal  in  Januaiw  last.  He 
was  in  the  employ  of  Messrs.  I.  Frankenburg  &  Sons.  Ltd. 

Signaller  J.  Whitehead,  Lanes.  Fusihers.  who  has  died  of 
wounds,  was  employed  by  the  Peel-Conner  Telephone  Work.s, 
Ltd..  Manchester. 

■  Private  F.  Horrocks,  Machine  Gun  Coi-ps,  kUled  in  action, 
was  an  employe  of  the  Anchor  Cable  Co..  Ltd. 

Trooper  L.  Dicks.  Suney  Yeomanry,  formerly  representa- 
tive for  ElectiHcal  SuppUes  Co.,  Ltd.,  has  been  seriously 
wounded  in  action. 

Obituary. — Mr.  T.  J.  Sheehan. — The  death  has  occurred  at 
Bridgeport.  Conn..  U.S.A..  of  Mr.  T.  J.  Sheehan,  foinierly 
a  weU-known  Dublin  electrical  engineer.  He  was  associated 
with  the  rebelhon  movement  of  Easter  Week,  1916,  and  is 
credited  w  ith  having  been  assigned  to  seize  the  Central  Tele 
phone  Exchange,  a  feat  which  was  frusti-ated  by  the  Militai-y 
taking  prompt  possession  of  the  building.  When  the  insur- 
rection had  been  suppres.sed  it  was  found  that  Mr.  Sheehan 
had  disappeared,  and  he  ■nas  suppased  to  have  been  killed  bv 
miUtary  fire,  but  later  it  transpired  that  he  had  escaped  t<i 
America. 


REVIEWS. 


Continuous  Current   Motors  and   Control  Apparatus.     By   W. 

Pehren   Maycock,  M.I.E.E.      London  :   Whittaker  &  Co. 

Pp.  V.  -f  330.  Price  6s.  net. 
In  his  new  hook  on  contmuous-cunent  motors,  Mr.  Penen 
Maycock  has  given  us  another  addition  to  the  very  useful 
set  of  electrical  handbooks  which  he  has  compiled.  The  title 
of  the  book  indicates  that  its  contents  cover  a.  wide  ground, 
but  Mr.  ]\laycock  has  not  attempted  to  deal  with  the  design- 
ing of  motors  except  in  so  far  as  this  is  necessary  to  the 
understanding  of  their  control  and  operation.  He  defines  the 
scope  of  the  book  in  the  preface,  and  within  the  limits  stated 
therein  he  has  covered  the  ground  very  thoroughly.  As  he 
states,  the  book  deals  with  the  elementary  theory  of  the  sub- 
ject, with  the  behaviour  of  various  types  of  motor  and  their 
suitability  for  specified  purposes,  the  various  systems  of  con- 
troUing  them,  and,  finally,  with  their  faults  and  troubles,  and 
the  methods  of  locating  and  remedying  these  defects  when 
they  occur. 

Mr.  Maycock  is  too  old  a  hand  at  his  work  not  to  bnve 
written  clearlv  and  concisely  under  each  of  these  heading? 
He  explains  his  points  well,  and  the  book  should  prove  of 
much  value  to  all  those  for  whom  it  is  specially  wriirten— the 


prospective  owner  of  motors,  the  consulting  engineer,  the  con- 
tractor and  operating  engineer,  and  the  student.  There  is  no 
doulit  that  even  the  most  experienced  will  find  many  useful 
points  in  the  book,  whilst  the  tyro  will  be  able  to  follow  the 
text  and  the  diagrams  with  advantage. 

A  special  word  of  praise  is  due  to  Mr.  Harold  Bishop,  who 
is  gi\en  recognition  as  being  responsible  for  the  blocks,  and 
also  to  Mr.  Edward  Hughes  for  the  pxepai-ation  of  jjiagrams. 
Both  classes  of  illustration  are  admirable,  and  the  absence 
of  the  ordinary  stock  blocks  lifted  straight  out  of  makers' 
catalogues  is  refreshing  in  its  novelty. 

Where  so  much  is  praiseworthy  it  may  be  invidious  to  call 
attention  to  Mr.  Maycock's  proposals  for  abbreviating  the 
descriptions  of  control  apparatus,  as  detailed  in  Section  6-1 
of  the  book.  It  may  be  their,  novelty  that  makes  them  seem 
unsatisfactoiw.  but  it  must  be  confessed  that  to  describe  a 
starter  as  "  Tsh  (or  c),  PI  (or  m),  Ms,  Oks,  Dnvcb  "  seems  to 
be  rather  a  strain  on  one's  mental  capacity. 

As  a  further  point,  we  would  suggest  the  possibility  of 
answers  being  suppUed  to  some  of  the  examination  papers.  A 
student  trying  to  deal  with  the  questions  can  now  see  the 
correct  solution  where  this  is  numerical.  It  is  probable  that 
he  would  find  a  very  brief  answer  to  other  questions  (in  an 
api>endix)  of  considerable  help,  particularly  if  this  were  supple- 
mented by  references  to  the  paragraphs  in  the  book  which 
deal  with  the  subject  in  question.  This  might,  however,  in- 
volve an  undesnable  expan.sion  of  the  book. 


Alternating-Current  Electricity  and  its  Applications  to  Indus- 
try.   Second  Course.    By  W.  H.-Timbie  &  H.  H.  Higbie. 
Pp.   ix   +  729.     London :    Chapman  &  Hall,  Ltd.    Piice 
13s.  6d.  net. 
The  present  volume  is  supplementary  to  the  "  First  Course  " 
text-book  with  a  simOar  title  by  the  same  authors,  and  forms 
a  useful  addition  to  their  excellent  series  of  college  text-books 
dealing  with   the  technical   apphcations  of  electricity,  which 
are  very  \\ell  known  and  widely  adopted  in  the  high  schools 
and  technical  colleges  of   the  United    States,  and,    to  a   less 
degree,  in  this  country.  .  '' 

In  connection  with  any  attempt  to  assess  the  value  of  this 
latest  volume  from  the  point  of  view  of  the  general  reader, 
it  is  necessary  to  emphasise  the  point  that  it  has  been  com- 
piled with  a  "definite  and  rather  restricted  purixsse,  namely, 
as  a  text-book  for  college  students  who  are  working  through 
a  "second  course"  in  electrical  engineering;  it  is,  therefore, 
not  merely  a  students'  text-book,  but  a  book  prepared 
specially  for  students  who  have  reached  a  particular  stage 
in  theii-  studies.  This  stage  would  be,  roughly,  comparable 
with  that  of  preparation  for  a  pa.ss  degree  in  this  country. 
Thus,  it  will  be  found  thai  the  arrangement  and  treatment 
adopted  are  not  those  of  a  book  which  can  be  regarded  as 
very  suitable  for  general  reference,  while,  further,  its  con- 
venience from  the  standpoint  of  the  general  reader  is  still 
fm-ther  restricted  by  the  circumstance  that  it  is  intentionally 
made  supplementary  to  the  "  Fii-st  Course  "  volume,  to  which 
frequent  reference  is  made  for  explanations  of  general  prin- 
ciples or  elementary  theory.  It  would,  however,  be  unfair 
to  convey  the  impression  that  the  treatment  in  the  volume 
before  us  is  not,  on  the  whole,  fairly  self-contained. 

The  first  two  chapters  deal  with  the  subject  of  alternators, 
and  the  treatment  of  rating,  efficiency,  regulation,  and  parallel 
opei-ation  is  careful  and  clear.  The  interesting  Morecroft 
diagrams  of  armature  reaction  are  reproduced,  but  full  advan- 
tage is  not  taken  of  the  opportunity  w'hich  they  afford  for 
bringing  out  the  characteristic  double  frequency  of  these  re- 
actions. Indeed,  we  could  have  wished  for  some  rather 
broader  treatment  and  analysis  of  the  reactions  and  react- 
ance due  to  the  armatm-e  currents,  their  common  points,  the 
distinction  between  them,  and  their  relationship  to  the  main 
llux  of  the  machine  and  their  exact  effect  upon  it. 

Two  chapters  follow  devoted  to  the  transformer  in  which 
the  treatment  is  on  the  usual  conventional  lines,  except  that 
a  specially  full  discussion  is  included  of  polyphase  connec- 
tions and  the  running  of  ti-ansfomiers  in  parallel,  as  well  as 
the  use  of  ti-ansformers  for  special  purposes,  e.g.,  for  voltage 
regulation  and  current  transformation.  Much  very  useful 
matter  is  included  in.  this  section. 

This  is  followed  bv  a  chapter  on  short  transmission  and  dis- 
tributing Imes,  and  a  further  chapter  on  long  transmission 
lines.  These  chapters  are  more  concise  than  most  of  the 
others,  and  give  an  elementary,  but  clear  and  u.=!eful,  treat- 
ment of  the  subject,  so  far  as  this  is  jwssible  without  going 
beyond  the  use  of  simple  vectors  and  elementary  algebra. 
Some  good  ilhrstratious  of  high-voltage  lines  and  safety 
devices  of  modern  construction  are  included,  and  a  nurnber 
of  useful  examples  of  calculation  based  on  actual  installations 
add  materially  to  the  value  of  these  chapters. 

The  a.s\-nchronous  motor  is  discussed  fully,  with  numerous 
illu.strative  diagrams  of  actual  performance.  The  explanations 
of  the  characteristics  and  behaviour  of  both  polyphase  and 
single-phase  types  of  motor  are  ba.^ed  mainly  on  simple  vector 
diagrams,  and  a  more  complete  analvsis  than  these  diagrams 
suggest  IS  not  attempted.  Single-phase  commutator  motors 
are  included,  and  the  principles  upon  which  they  operate  are 
clearlv  explained,  though  only  m  general  terms,  with  the 
addition  of  one  or  two  cunes  showing  actual  performance 
The  next  chapter  deals  w-ith  synchronous  motors,  again  on 
well-known  lines,  employing  the  usual  vectorial  constructions. 
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The  final  chapter  is  on  converters  and  rectifiers,  and  in- 
cludes a  detailed  description  of  the  construction  and  opera- 
tion of  the  mercury  arc  rectifier  lor  single-  and  three-phase 
current,  the  vibrating  rectifier,  as  constructed  by  the  West- 
inghouse  Electric  &  Manufacturing  Co.  and  the  General 
Electric  Co.,  as  well  as  the  electrolytic  rectifier  composed  of 
ahnniniuiii-lead  cell.'^.  Although  the  rotary  converter  is  dis- 
cussed at  very  considerable  length,  and  vari(jus  devices  for 
voltage  regulating,  bcnisting,  &c.,  are  desc-i'ibed  in  detail,  the 
motor-converter,  which  in  this  country  has  found  a  fairly 
wide  application,  is  di.suiis.sed  in  a  page  and  a  half  of  general 
deiscHption,  ending  with  the  comment  that  "  the  objection 
to  this  arrangement  is  the  greater  initial  cost  and  the  low 
power  factor  at  which  the  induction  motor  must  operate  on 
account  of  running  at  one-half  synchronous  speed."  It  would 
appear  that  the  authors'  acquaintanceship  with  the  motor- 
converter  has  not  been   very  intimate. 

We  may  conclude  this  notice  by  giving  some  general 
observations  on  the  book  and  its  characteristics.  It  is  a  most 
painstaking  and  well-prepared  volume,  but  the  reviewer  can- 
not withhold  the  opinion  that  a  freer  use  of  mathematical 
analysis  to  replace  .some  of  the  rather  lengthy  reasoning  would 
have  made  it  more  u.«eful.  as  well  as  more  easy  to  read  for 
the  majority  of  students  who  are  likely  to  use  it.  Seeing  that 
it  is  a  "  Setwnd  Course."  one  would  have  expected  to  find  a 
more  concise  treatment  of  elementary  principles,  and  in 
some  cases  a  more  complete  analysis  of  the  more  complex 
problems.  It  .seems  difficult  to  justify  the  expansion  of  a 
twoyear  students'  text-book  over  nearly  4(Kj  pages  in  the 
"  First  Coui-se  "  followed  by  729  pages  in  the  "  Second 
Course,"  in  view  of  the  comparatively  limited  field  covered 
by  these  volumes  on  alternating-current  electricity.  There  is, 
of  course,  a  gco<l  deal  of  overlapping  in  the  two  volumes, 
which  we  think  might  easily  have  been  avoided  by  another 
arrangement  of  the  matter,   and  a  more  definite  sequence. 

Undoubtedly  one  of  the  really  valuable  characteristics  which 
both  volumes  po.ssess  is  the  excellent  series  of  numerical  ex- 
amples and  exercises  which  are  insei-ted  at  frequent  intervals 
in  the  text  and  at  the  end  of  each  chapter.  To  many  lecturers 
the  volumes  would  prove  valuable  for  this  alone. 

The  detailed  summary  in  prominent  tyjie  of  the  contents 
of  each  chapter  is  also  a  useful  feature — in  this  case  its  value 
would  be  most  appreciated  by  the  student.  The  diagrams 
and  illustrations  are  quite  excellent,  and  the  whole  "  get-up  " 
of  the  book  is  admirable. 

Thus,  while  the  reviewer  cannot  point  to  any  outstanding 
feature  of  originality  in  treatment  or  clearly  marked  superior- 
ity in  method  of  presentation  which  would  raise  the  authors' 
work  above  several  other  excellent  books  on  the  same  sub- 
ject, he  can  readily  testify  to  its  merits  as  a  clear  and 
competent  presentation  marked  by  exceptional  care  in  its 
P'-eparation.  and  affording  an  excellent  guide  to  the  student 
of  electrical  engineering  whose  mathematical  attainments  are 
not  great,  and  who  is  not  yet  ready  to  digest  the  more  ad- 
vanced and   specialised  treatises. 


NEW     COMPANIES     REGISTERED. 


Practical  Hlrrtric  UUiniination.  Bv  TERRELL  Croft.  London  : 
Hill  Publishing  Co.     Pp.  iij"     Price  10s.  net. 

At  the  outset  it  is  difficult  to  understand  why  such 
a  volume  as  the  one  now  before  us  should  have  been 
written.  There  is,  however,  useful  information  contained  in 
it,  but,  at  the  same  time,  it  must  l>e  admitted  that  much  of 
such  information  can  be  consulted  within  the  pages  of  an 
up-to-date  etectrical  pocket-book.  The  first  pages  explain  in 
a  vei-y  elementary  manner  hght  propagation  and  its  effect 
upon  the  human  eye;  much  outlined  therein  has  but  little 
bearing  upqq  sub.sequent  matter,  so  far  as  the  practical 
man  is  concerned,  and  Mr.  Croft  would,  in  our  opinion,  have 
'made  a  better  impression  if  he  had  assumed  that  his  readers 
po.s.sessed  a  certain  knowledge  of  the  physical  facts  set  forth ; 
in  later  chapters  a  technical  knowledge  is  assumed,  so  that 
the  character  of  the  book  is  changed,  and  it  is  in  the  con- 
cluding chapters  that  the  most  useful  facts  may  be  gleaned. 
Principles  and  units  are  treated  of  in  the  next  chapter ;  here 
the  author  has  certainly  gone  to  considerable  trouble,  so  that 
there  should  be  no  misconception  as  to  hi.s_j)recise  meaning. 
but  the  text  becomes  laboured,  and  repetitions  are  apparent. 
The  following  pages  deal  with  reflection,  and  there  appear.<f 
but  little  noteworthy  in  this  section.  Regarding  incandescent 
lamps  infoiTuation  is  very  meagre,  and  one  is  repeatedly  re- 
ferred to  another  of  the  author's  compilations.  The  subject 
of  arc  lamps  appears  to  be  handled  in  a  better  manner,  and 
a  few  pages  are  devoted  to  other  kinds  of  lighting  imits. 

We  now  embark  upon  the  principles  of  illumination  design, 
but  there  is  little  here  but  what  appears  in  some  of  the 
American  manufacturers'  catalogues  or  pocket-books.  A  simi- 
lar comment  also  applies  to  the  fir.st  portion  of  the  chapter 
on  internal  illumination,  but  following  adaptations  from  Mr. 
Clewell's  work  ("Industrial  Lighting  ")  is  much  that  is  fresh 
and  serviceabi';  The  pages  apphed  to  exterior  illurain;.fon 
are  in  parts  mterestmg,  but  their  application  to  conditions  in 
this  country  i,,  bmited.  .\n  exhaustive  index  completes  the 
hiNjk.  and.  together  with  the  large  number  of  interesting 
diagrams,  would  ap{>ear  to  be  its  bei^  point.  The  .standard 
of. excellence  iifn.-,llv  to  be  found  in  ih"  books  publi.'^hed  bv 
the  Hill  Publishing  Co.  is  lacking  The  cnstant  reference 
to  other  publications  by  the  same  author  is  anno^nng.  and 
the  general  presentation  of  the  practical  side  is  but  superficial. 


Hubert    Davies   &   Co.,    Ltd.    (1,6.58f).— Particulars   filed 

April  4th,  1SU8.  Registered  in  Transn^al,  December  2Ulh,  1017  lo  take 
over  a  business  formerly  carried  on  at  Johannesburg.  Durban,  and  Cape 
Town,  and  at  Salisbury,  Rhodesia,  and  in  London,  as  Hubert  Davi.s  &  Co 
and  tc  carry  on  the  business  of  electrical  engineers  and  contractors  4c 
Capital,  £loU,0«U  in  £1  shares.  British  address:  Salisbury  House,  E.C.i 
where  S.   L.   Crouch  is  authorised  to  accept  ser\'ice. 

Gorey  Gas,  Water  &  Electric  Supply  Co.,  Ltd.  (4,552) 

Private  company.  Registc-red  in  Dublin  on  .\pril  3rd,  1918.  Capital.  £3  000 
in  £1  share*.  To  take  over  the  business  o(  the  Gorev  Gas  &-  Water  Co  Ltd 
Vl^i'''"'''"''''"'-  '^'"'  ^"''*<^"'>ers  are:— P.  S.  Hutchinson,  Lynwood,  Gorev' 
1.000  shares;  W .  .Armstrong.  Enniscorthv,  Co.  We.\ford.  500  shares-  J  h' 
-Armstrong,  iLnniscorthy,  Co.  Wexford,  51)0  shares.  The  first  directors  are  :— 
F.  b.  Hutchinson  W.  .Armstrong  and  J.  H.  .Armstrong.  Registered  office  : 
Esmonde   btreet,    Gorey,    Co.    M  esford. 

Sykes=Morris  Submarine  Acoustics,  Ltd.  (150,105).— Pri- 
vate company.  Registered  April  9th.  Capital,  £8.000  in  £1  shares  To 
acquire  patents,  brevets  d'invention,  licences,  concessions,  and  the  like,  ic. 
The  subscribers  (i-ach  with  10  shares)  are  :— A.  F.  Svkbs,  B.Sc.,  A.M  1  E  E 
Lome  Villa,  .\ew  Barnet.  Herts.,  elecuical  engineer;  J.  T  MacGreeor- 
.Morris.  3,  Lyndhurst  Road,  Hampstead.  N.W.  3.  electrical  engineer-  .\  A 
Piercy,   B.Sc.    A.B.Ac.S      3,   King's    Bench    Walk.   Temple,    E.C  ,   aeronauiicai 

pTn"""<,  ^■^'i  ^\f '•,;V-^'-,'  ^'^^  T''=  ^"''^  •'""'"'"•  ^-^  -  «■  O-  K.  Morris 
Jh.U.,  M.l.h.fc..  14,  Waverley  Road,  Kenilworth,  electrical  engineer-  E  C 
Cnsswell,  Willoughby  House,  New  Barnet,  motor  agent.  The  subscribers 
.ire  to  appoint  the  first  directors.     Registered  office  :   Lome   Villa,  New  Barnet, 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Brazil.  Straker  &  Co.,  Ltd.— Memoramlum  of  satisfac- 
tion in  lull  on  SeptL-mber  26th.  191tj.  of  mortgage  dated  January  19th.  191« 
securing    £10,000,    has   been   filed.      (Notice   filed    .March  28th,    1918.) 

Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd.— Acknow- 
ledgment ol  indebtedness,  dated  M.-irch  14th.  1918,  to  secure  £187  500    ranking 

foTa'l  '^au^h'orTs'.^j'i^riie'flili:^.""'   ™"S=S*  "■-'""""'    ^•°^'^'    '"^"'"^    ""= 

Maxim  Lamp  Works,  Ltd. — Memorandum  of  satisfac- 
tion in  lull  on  March  21st,  1918,  of  debentures  dated  1915,  securing  £1.500 
has  been  filed. 

British  Mica  Co.,  Ltd.  (72,187).— Capital,  45,000  in  £1 

shares  l2.0Oi)  pref.  and  3.000  ord).  Return  dated  .March  21st,  1918  785  pref 
and  2.194  ord.  taken  up;  £979  paid  on  785  pref.  and  194  ord  -  £2  000  con- 
sidered   as   paid   on    2,000  ord.      .Mortgages   and    charges  :    Nil. 

City  of  Buenos  Aires  Tramways  Co.  (1904),  Ltd. — Caoi- 

tal,  £1.240,000  in  248,000  shares  of  £5  each.  Return  dated  March  1st  1918 
All  shares   taken  up;    £1,240.000  paid.     Mortgages   and   charges:    £174.000. 

Fisher,  Humphries  &  Co.,  Ltd.— Mortgage,  dated  March 

28th.  1918.  to  secure  all  moneys  due  or  to  become  due  from  the  companv  to 
Lloid  s  Bank  up  to  £-200,  in  addition  to  costs,  &c.,  charged  on  freehold  Atlas 
Works.    Walcotl.     Pershore.    with    fixed    machinery    and    plant,    &c. 

Barbadoes  Electric  Supply  Corporation,    Ltd. — Issue  on 

March  22nd,  1918,  to  secure  £1.000.  of  which  particulars  have  already 
been   filed. 

Sun  Electrical  Co.,  Ltd. — Memorandum  of  satisfaction  to 

the  extent  of  £275  on  April  2nJ.  1918.  of  debenture  stock  dated  March  31st. 
1911,    securing  £7,0'J0.   has    been   filed. 

Electric     Train- Lighting    Syndicate,     Ltd.     (112,932).— 

Capital.  £5,200  in  £1  shares.  Return  dated  Febrtiarv  12th,  1918.  os.  per 
share  called  up  on  900:  £-225  paid;  £4.300  considered  ai  paid  on  4.300.  .Mort- 
gages  and  charges:    Nil. 

Harrow    Electric    Light  &   Power  Co.,   Ltd.    (44,529).— 

Capital.  £30.000  in  B.liti7  ord.  and  3.333  pref.  shares  of  £1  each.  Return 
dated  .March  12th,  1918.  All  shares  taken  up;  £50,000  paid.  .Mortgages  and 
charges  :    £25.000. 

W.    E.    Dove  &   Co.,    Ltd.    (72,630).— (Originally  loiown 

as  F.  W.  .Murray,  Ltd.  Re-named  in  1903.)  Capital.  £3.300  in  £10  shares 
Return  dated  March  14th.  1918.  3-20  shares  taken  up;  £-2.000  paid  on  200 
shares;   £1.200    considered    as    paid    on    120    shares.      Mortgages   and   charees - 

Electrical    Distribution    of   Yorkshire,    Ltd.    (84,972).— 

Capital.  £30,000  in  £1  shar -s.  Return  dated  .March  12th,  1918.  43.634  shares 
taken    up ;  £45,634   paid.      .Mortgages  and   charges  :    £5.000. 

Harpin  &  Co.,  Ltd.   (109,290).— Capital,   42,500  in  1,500 

pref.  and  l.OOU  ord.  shares  of  £1  each.  Return  dated  December  14th,  1917. 
£977  paid ;  £525  considered  as  paid.     MtM-tgages  and  charges  :  Nil. 


CITY  NOTES. 


Electro-Bleach  and  By-Products.  Ltd.— For  1917  the 
profit,  after  charging  repairs,  depreciation,  directors'  remu- 
neration, bonus  to  employt'S.  income-tax.  and  excess  profits 
duty,  was  ±-25. 90-2,  plus  ±'1.076  brought  forward,  making 
±•26,978.  .\fter  charging  debenture  intere.st  and  sinking  fund 
and  paying  the  dividend  on  the  preference  shares  (7  per  cent) 
10  per  cent,  is  to  be  paid  on  the  ordinary  shares,  leaving  ±7,670, 
out  of  which  ±6,0<X1  is  being  placed  to  reseiTe,  and  ±1,670 
carried  forward.  For  1916  the  dividend  on  the  ordinary 
shares  was  7  per  cent.  " 

Indo-European  Telegraph  Co,,  Ltd, — Final  dividend, 
'22s.  6d.  per  share  (making  7  per  cent,  for  the  year),  free  of 
tax.   plus  30s.   per  share,   free  of  tax. 

Johnson  &  Phillips,  Ltd. — Divi<leiHl,  7  per  oejit.  p^  annum 

on  the  ordinary  shares,  free  of  tax.  carrving  forward   i'l.'l.,>().i. 
Direct    United   States    Cable    Co.,    Ltd.— Final  dividend, 
28.  per  share,  less  tax,  making  4  per  cent,  for  the  year. 
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British  Endine,  Boiler  &  Electrical  Insurance  Co.,  Ltd 

At  the  aunual  meeting,  in  Manchester,  Mr.  R.  Charles  Long- 
BiDGE  said  that  the  re.sults  of  the  year  had  been  satisfactory. 
There  had  been  a  inarked  development  in  the  business  of 
the  company,  the  iusi:>ection  fees  and  premiums  having  in- 
creased to  £141, a75,  as  against  i'1'25.851  in  the  previous  ycai-. 
The  explanation  of  this  increase  was  that  a.  very  large  amiount 
of  additional  electrical  plant  had  bt*en  insured"  with  the  com- 
pany in  order  that  the  owners  mipht  have  the  benefit  of  the 
company's  ins^x-ction  .service.  Many  firms  had  candidly  told 
the  c<uui);iny  that  whilst  in  the  past  they  had  been  prep-ajied 
to  run  their  own  risks,  they  now  felt"  that  with"  plant  iu 
charge  of  insufficiently  experienced  workjieople  it  was  desir- 
able to  take  the  precaution  of  having  it  under  independent 
inspection  with  a  view  to  preventing  stoppages.  Other  clients 
had  been  much  impressed  by  the  increased  cost  of  effecting 
repairs,  and  were  also  influenced  by  the  fact  that  it  was  an 
advantage  in  the  event  of  a  breakdown  to  have  the  assist- 
ance of  the  com{>any's  engineers,  both  in  deciding  what  re- 
pairs should  be  carried  out  and  in  attending  at  the  repairiiig 
shops  to  see  that  the  work  was  satisfactorily  completed. 

Vickers,  Ltd. — Final  dividemd,  Is.  6d.  per  share  on  the 
ordinary  shaies,  making  12J  per  cent.,  free  of  tax,  for  the 
year,  as  iu  191G. 

Marconi  Wireless  Telegraph  Co.  of  America. — Tlie  net 
profits  for  ItilT  were,  after  utilising  $16'2,81i)  for  reseiTes, 
$617,772,  an  increase  of  138  per  cent.    Dividend  5  per  cent. 

AngloAmerican  Telegraph  Co.,  Ltd. — Interim  dividend 
for  March  quarter,  15s.  per  cent,  on  the  ordinary  stock  and 
£1  10s.  per  cent,  on  the  preferred  stock,  less  income  tax. 


STOCKS     AND     SHARES. 


Tdesday  Evening. 
Althoi;gh  the  date  of  the  Budget's  introduction  has  been 
postponed,  there  is  still  plenty  of  reason  for  the  quietude 
which  continues  to  prevail  in  Stock  Exchange  markets.  The 
news  from  the  Western  Front,  added  to  the  uncertainties 
respectmg  the  Man-Power  Bill,  are  quite  sufficient  to  give 
pau.se  to  anyone  with  money  to  spend,  while,  on  the  other 
hand,  the  latter  consideration  is  certainly  at  work  in  causing 
men  from  41  to  45  to  cloi5e  down  commitments  as  far  as  they 
ixtssibly  can,  weeding  out  investments  which  they  do  not 
regard  as  smtable  for  a.  pennanency,  and  doing  what  they 
can  to  keep  their  assets  as  li((uid  as  possible.  Prices  on  the 
whole  are  well  mainlniiKMl.  I,n(,  of  course,  there  is  little  busi- 
ne.s.s  doing,  and  it  is  .sumeu  hal  .surpri.sing  that  markets  should 
hold  up  as  well  as  they  do  in  the  face  of  the  considerations 
ju.st  advanced. 

The  full  retui-ns  of  the  London  electric  supply  comi>anies 
are  now  available,  and  taken  in  bulk  they  are  distinctly  satis- 
lactoiy.  Eight  of  the  London  companies"  have  increased  their 
dividejids,  and  the  Charing  Cross  is  the  only  one  amongst  the 
Londoners  which  shows  a  reduction,  the  dividend  in  this  case 
having  been  loweivd  from  5  iier  cent,  to  4  per  cent.  The  net 
revenue  of  the  13  principal  undei-takings  ha.s  increased  by 
nearly  8  per  cent.  More  money  has  been  put  aside  for  depre- 
ciation and  reserve.  Gross  revenue  w-ent  up  by  12i  ]>er  cent 
as  compared  with  1916,  but  it  mu.st  be  imniediatelv  added  that 
exi)enses  increased  by  15^  per  cent.,  the  three  mkin  increas.^s 
being  m  coal,  wages,  and  dist.ribution.  Where  the  comixvnies 
liave  .scored  m  several  ins-tanoes  is  in  connection  with  their 
power  buianess.  They  have  increa.sed  their  charges  to  cus- 
tomers without  causing  any  noticeable  diminution  in  the 
amouiit  of  cun-ent  ^sold.  Some  of  them  ai^  now  talking 
about  putting  up  the  rate  .still  more,  although  the  figures 
given  in  the  reix>rts  of  these  13  same  companies  .scaj-celv 
seem  to  justiiy  an  advance  at  present.  At  the  present  market 
prices  our  tables  .show  that  yields  ranging  from  5J  to  8  pei- 
cent,  are  available  from  ordinary  and  preference  shai^s  in 
this  department,  .and  the  reason  why  business  was  so  quiet 
during  the  months  when  other  industiials  commanded  so 
much  attention  has  to  be  sought  simply  in  the  fact  that  the 
■supply  of  shares  was  extremely  limited,  and  that  prospecti\'e 
liuyers  tired  of  waiting  for  the  opportunity  to  buy  .shares 
winch  very  rai'ely  cajne  to  market  turned  theu-  cash  into  other 
directions. 

The  news  a.s  to  the  fall  of  Bailleul  brought  about  dulnoss  in 
tlie.  home  railway  niarkets,  and  in  this  tLie  ITndei-,„unds 
joined  The  Income  Bonds  ,if  th<>  TTndrrground  EJrrtrir  Hail 
wav.s  iell  further  U,  77,  and  other  .stocks  in  the  gin,,,,  ^^ryv 
heavy.  »?      'i     m,, 

W.  T.  Henley's  Telegraph  Works  has  had  a  splendid  rear 
th  ''^%^«P°''*  tu^'^s-  Gross  profit  at  £239,000  is  £40,000  better 
iiqift'ii  /  ^^  previous  twelvemonth,  and  the  net  profit  of 
i\v2m  1'%1^'i^^'^  hy  £'2S.m,  The  carry-forward  of 
hin,,'^-  /■=^.,^f:-^'0<»  "P-  The  meetmg  for  authori.^ing  the 
bonus  distribution  of  shares  is  to  be  held  this  week.  There  is 
no  change  m  the  market  quotation,  and  manufacturing  shares 
o'l  R  'j7  1 '  w"J-*^i^^'-  ^^-^'■^"'  Constructions  improve,!  to 
2os     BntLsh  Westmghouse  Preference  shed  3/16  to  60s 

Mareonis  are  a  weak  spot  at  3,  and  tie  Preference  receded 


to  2J,  Americans  going  l:,ack  to  22s.  in  spite  of  satisfaction  ' 
felt  in  regard  to  the  dividend  of  5  per  cent,  just  declaiied  on  ' 
thou,.  'I'lie  weakness  is  sympathetic  with  the  heavy  tone? 
prevailing  through  semi-.speculative  markets,  and  thLs  baa'' 
also  brought  about  a  fall  of  i  in  Oriental  Telephones,  reduo;: 
mg  the  price  to  4.  Telegraph  ,st<X'ks  are  steady,  the  only  re-* 
actions  being  i  in  West  India  and  Panama,  shares,  i  in^ 
Anglo-American  preferred,  and  i  in  Globe  preference.  Pros-S 
pects  of  a  rise  in  th<v  income-tax  favour  good  prices  for  thi ""' 
cable  stocks  and  shares,  upon  which  dividends  are  at  proserii 
distributed   tux-free. 

Mexico  Tramway  bonds  arc  flat  again,  a  fall  of  2i  reduein, 
the  price  to  30,  but  Monterey  Fives  at  29  are  2  points  highei 
on  the  week.  Foreignei-s  generally  are  disposed  to  depi-es- 
vsion.  Brazil  Ti-actions  fell  1  to  41,  Anglo-Aj-gentine  "ITram- 
ways  Debentm*  stock  is  down  to  65i,  and  British  Columbia 
Defen-ed  at  25^  is  2  points  lower.  Eubber  shares  are  weaker. 
Another  lively  advance  in  the  Cornish  Tin  group  brought  in!j 
profit-takers,  and  a  sharp  reaction  .took  place  from  the  l)est'' 
prices  reached.  ^J^ 

The  6  per  cent.  First  Mortgage  Debeutm-es  issued-  by  thft^.'' 
Tees  Power  Station  Cto.,  Ltd.,  can  be  picked  up  in  the  Stock  ; 
Exchange  at  3  discount,  at  which  they  seem  rea.sonably  < 
cheap.  The  principal,  interest,  and  sinking  fund  are  payable.' 
by  the  Newca.stle-upon-Tyne  Electric  Supply  Co..  Ltd.  "  The  J 
parent  company  has  paid  dividends  i-anging  from  5  per  cent..^ 
to  8  per  cent,  diuing  the  pa,st  six  -yea-rs,  the  latter  amount'^ 
being  distributed  for  1917,  and  the  security  offered  foi-  the'' 
Tees  iwwer  station  is  ample  to  cover  the  debentures. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES.  ' 

Home  Electricity  Companies.  ' 

DiTidend  Price  t 

<      '      s  April  16,  Rise  or  tell     Yield      ] 

1916.  1917.  1918.  this  week,  p,o,        , 

Brompton  Ordinsry       ..        ..        9  10  BJxd  +1  f  7    8    0  ^ 

Oharing  OrosB  Ordinary          ..6         4  8J  6144> 

do,       do.         do.     4i  Pref..       4J       4J  3i  —  6  18    6  5 

ChelBea       3         B  Sxd  -Hi  8    6    8  s 

Oity  of  London 8         8  I2|  —  B    9    8  1 

do.       do.   6  per  cent,  Pref.       66  9|  —  604« 

Oounty  ol  London          ....       7         7  lo|  —  6  11    0  1 

do.         6  per  cent.  Pref,       6  6  9;  —  6    0    4.' 

Kensington  Ordinary     ....       6  7  Sg  —  6  10    8  » 

London  Electric Nil  Nil  ]|  Nil       '* 

do.         do,  6  per  oent.  Pref,       4  6  BJ  —  8    0    0   ' 

Metropolitan        8  4  3|  —  B  18    6    i 

do.            4}  per  cent.  Pref.       4)       4.5  bJ  —  6  13    4   I 

St.  James'  and  Pall  Mall         ..8         9  1  —  i  684 

South  London       B  5  2H  7    3    4* 

South  Metropolitan  Pref,         ..        7  7  21/-  —  8  13    4    ' 

Westminster  Ordinary  ....       7         9  6^  —  7    3  10   ' 

Tblisrubb  and  TiLaPHOHK.  '■ 

Dividend  < 

1915.  1916. 

Anglo-Am,  Tel.  Pref 6         8  94  —I  678' 

do.            Def 83/6      li  32i  —  e  14  10  ' 

Chile  Telephone 8         8  73  -  6    8    4< 

Ouba  Sub.  Ord 6          7  gi  •7    7    4'^ 

Eastern  Extension         . .        . .       8         8  16i  —  'S    B    0  'I 

Eastern  Tel.  Ord 8         g  igsJ  _  ,54    r  '1, 

Globe  Tel.  and  T.  Ord 7         7  14?  —  '4  18    3   . 

do.              Pref.           ..6  6  9J  ~1  616' 

Great  Northern  Tel 39  34  86  —  6  11    8 

Indo-European 18  18  BU  —  5    6    8 

Marconi       10  16  8  —J  BOO; 

Oriental  Telephone  Ord,         ..      10  10  4  —I  q  in    n  'k 

United  R.  Plate  Tel 8          8  fl9  —  'B  17    8    ' 

West  India  and  Pan 6d,  6d.  IJ  —i  •868' 

Western  Telegraph        ....       7         8  16J  —  "B    6    0  '' 

HoMi  Baili, 

Central  London,  Ord,  Assented        4         4  614  —  6  10    7   f 

Metropolitan         1         i  jci  —  4  17    7   4 

do.         District       ..         ..      Nil  Nil  14'  —  Nil      Pi 

Ondergroand  Electric  Ordinary     Nil  Nil  1*  _  Nil       1 

do.              do.     "A"     ..     NU  Nil  6/-  —  Nil       * 

dOi              do,     Income          6  4  77  -^  ^  *6    4    0.  it 

FOBKISH  Tbahb,  ftr,  i£ 

Dividend  ? 

,  ,  •>    „        .                              'sS.  1916.  ^ 

Adelaide  Sup.  6  per  oent.  Pref,        6  6  42  —  6    1    1  -i 

Anglo-Arg.  Trams,  First  Pref,          6i  Bi  23  —  "    _  '  :! 

do.               2nd  Pref.  ..       BJ  —  3j  _  _     'J 

do.               6  Deb.      ..       B  B  66*  —  i  7  iQ    R    J 

Brazil  Tractions 4  4  l\*  _'  L       l 

Bombay  Electric  Pref 6  6  9i  _  6B4J 

British  Columbia  Elec,  Rly.  Pfce.    6  B  62*  _  9  12    4   ' 

do.             do.           Preferred  NU  Nil  32J  -  N         * 

do.             do.           Deferred  Nil  Nil  26*  —a  N 

do.              do.           Deb.           41  4i  53  _  16    7 

Mexico  Trams  B  per  cent.  Bonds     Nil  Nil  35  _  1^1 

..     .  ^°',  .  .     ^  P^'  ''^°''  Bonds     Nil  Nil  80  -31  Nil 

Mexican  Light  Common          . ,       Nil  Nil  17i                wn 

do.             Pref NU  Nil  59  —  Kll 

do.            iBt  Bonds        ..        Nil  Nil  86;  _  _ 

MANCFAOTUBlNa  COHFAMIBft 

Baboook  ft  Wilcox         ....       16  IB  3*^  _  410 

British  Aluminium  Ord,          ,,         7  in  aVi  a    k    n 

British  Insulated  Ord 174  30  86  —  B  10    4 

British  Westinghouse  Pref,     ..         7*  74  2°  —    '  fi    0    n 

OaUenders..        ..        ..        ..       go  go  17J  _  "  b  IB    4 

do.       6  Pref 6  B  4  _  «    b    n 

Oaetner-Eellner 33  20  Rl  c  1?    o 

E3i8on  Swan,  fully  paid          . .        _  _  |?  Z  Nil 

do.       do.  4  percent.  Deb,        4  4  nH  k    r    n 

Electric  Construction   ....        74  71  u  ,     ,  S    n    S 

Gen  Bleo.  Pref |  ^  ,\\  i"  1^0 

do.     4i  Pref 4i  44  3*  Z  b  19    2 

Indla-Rnbber      10'  10'  lU  Z  4    7    5 

Telegraph  Con,  ..       „       ..      30  M  43  _  'B  la 

» Pividends  paid  free  of  income-tax. 
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THE     INSTITUTION     OF 

ELECTRICAL     ENGINEERS     AND     THE 

MEDICAL     PROFESSION. 


Judged  from  the  standpoints  of  attendance  and  sustained 
interest,  the  joint  meeting  of  the  Institution  of  Electrical 
Engineers  and  the  Electrical  Section  of  the  Royal  Society 
of  Medicine,  which  was  held  last  week  at  the  Cancer 
Hospital,  Fulham  Road,  was  a  gratifying  success.  It  was 
ticcompanied  by  an  exhibition  of  modern  British  apparatus 
•employed  in  radiology  and  electrotherapy,  the  inspection  of 
which,  unfortunately,  was  somewhat  hampered  by  its 
popularity,  and  after  the  mec/ing  the  audience  were  invited 
to  visit  the  splendidly-equipped  radiographic  dejiartments 
of  the  hospital  itself. 

The  meeting  was  preceded .  by  the  usual  informal  dinner, 
which,  inaugurated  on  the  initiative  of  the  president,  has 
already  established  itself  in  popular  favour,  and  bids  fair  to 
become  a  permanent  feature  of  the  I.E.E.  programme,  while  it 
incidentally  provides  convincing  testimony  to  the  merits  of 
€lectric  cooking,  as  practised  by  the  Waterloo  Restaurant, 
■even  under  war-time  conditions.  Perhaps  the  most 
admirable  feature  of  the  function  is  the  total  suppression 
of  oratory,  the  president  introducing  the  one  essential  toast 
with  the  two  necessary  and  sufficient  niouosyllables. 

Opening  the  proceedings  in  the  lecture  theatre,  Mr. 
Wordingham  said  that  the  occasion  w&s  characterised  by 
fcliree  new  departures  :  !#ince  the  Health  Exhibition  in  the 
■distant  past,  no  papers  on  electromedical  subjects  had  been 
"  read  before  the  Institution  :  the  reading  of  the  papers  was 
associated  with  an  exhibition  of  apparatus,  in  which  was 
included  the  finest  collection  of  X-ray  e(|uipment  in  this 
country  ;  and  the  meeting  was  being  held  away  from  the 
regular  meeting  place,  amid  unique  surroundings.  He  paid 
a  tribute  "of  admiration  to  the  magnificent  services  of  the 
medical  profession  during  the  war,  and  exjjressed  the  in- 
debtedness of  the  Institution  to  the  authors,  who,  in  spite 
of  the  heavy  pressure  of  their  duties,  had  found  time  to 
prepare  most  interesting  papers. 

The  author  of  the  first  of  these  (Dr.  E.  P.  Cumberbatch) 
is  the  medical  officer  in  charge  of  the  electrical  department 
of  St.  Bartholomew's  Hospital,  and  successor  to  the  late  Dr. 
Lewis  .Jones,  the  well-known  pioneer  in  the  applications  of 
■electricity  to  therapeutics.  Only  experts  can  fully  appre- 
ciate the  splendid  work  that  has  been  accomplished  during 
the  war  by  the  electrotherapeutic  department  of  "  Bart.'s  " 
and  other  leading  British  hospitals  :  as  Capt.  G.  W.  C. 
Kaye  pointed  out  in  his  presidential  address  to  the  Rontgen 
Society  in  November  last — 

In  the  treatment  of  septic  wounds  and  persistent  sinuses,  the 
most  extraordinary  success  has  resulted  from  a  combination  of 
X-ray  and  ultra-violet  rays.  Hyper-thyroidism  or  "soldier's  heart," 
produced  by  over-action  of  the  heart  through  nervous  strain,  has 
been  successfully  treated  by  X-rays  and  radium  rays.  ...  Of 
■war  injuries,  quite  one-half,  if  not  more,  are  grun-shot  wounds  of 
the  nerves  with  paralysis  of  the  muscles.  These  cases  are  sent  for 
electrical  examination  of  the  injure<l  nerves  and  subsequent  elec- 
trical treatment.  .  .  .  The  dia<rnosis  and  treatment  of  cases  of 
paralysis  by  electrical  methods — such  as  the  application  of  con- 
tinuous and  interrupted  currents  and  condenser  discharges — is  being 
studied  on  a  scale  never  before  possible,  and  invaluable  Eidditions  to 
our  knowledge  of  the  pathology  of  therapeutic  methods  have  been 
made.  .  .  Many  cases  of  war  wounds,  more  particularly  those 
of  the  uncomplicated,  but  inert,  type  which  refuse  to  heal,  are 
treated  electrically.  Simple  application  of  a  direct  current 
stimulates  the  process  of  repair,  and  sluggish  wounds  at  once 
begin  to  heal.  "  Trench  feet,"  which  occurred  in  large  numbers 
last  winter,  receive  benefit  by  electrical  treatment,  some  by  ionisa-  ' 
tion,  others  by  high-frequency  treatment  and  diathermy.  Electrical 
methods  are  also  largely  used  in  the  softening  of  hard  scars 
following  extensive  wounds,  and  causing  impairment  of  movement 
and  fixation  of  joints.  Cases  of  shell-shock  and  neurasthenia,  and 
other  functional  disorders  of  the  nervous  system  .  .  .  are  now 
being  cured  in  large  numbers  by  electrical  treatment. 

Capt.  Kaye  also  referred  to  the  work  of  the  many 
thousands  of  radiologists  in  the  medical  application  of 
X-rays,  and  said  that^ — 

"  by  their  aid  miracles  are  literally  being  wrought  daily.  The  part 
which  the  X-ray  has  played  in  the  present  war  has  been  a  veritable 
triumph."  The  X-ray  axamination  of  wounds  and  injuries  has 
become  routine  practice  in  the  field  as  in  the  base  hospitals ; 
the  Xray  is  indispensable.  "The  X-ray  detection  of  embedded 
bullet  and  shell  fragments  is  now  so  certain  as  to  be  commonplace. 
Bullets  and  shrapnel  are  found  and  removed  from  any  part  of  the 


Ixxiy.  even  from  the  lung  and  brain  or  in  the  region  of  the  heart. 
.  .  .  The  location  of  small  foreign  bodies  near  the  eye.  or 
actually  in  the  eyeball,  can  be  carried  out  to  the  hundredth  of  an 
inch.  .     .     The  value  of  the  X-rays  in  diagnosing  chest  com- 

plaints has  been  establishetl  again  and  again  in  this  war "  in 
connection  particularly  with  incipient  tuberculosis,  and  disea.ses  of 
the  teeth,  and  of  the  alimentary  canal,  and  invaluable  results  have 
been  obtained  from  shortening  exposures,  especially  in  heart  and 
lung  conditions. 

"  One  of  the  most  successful  workers  in  this.  and.  indeed, 
all  branches  of  radiography,"  said  Capt.  Kaye,  "  is  our 
secretary.  Dr.  Knox."  He  went  on  to  describe  the  wonderful 
results  achieved  by  the  X-rays  in  the  repair  of  wouiids  by 
plastic  surgery  : — 

"  lips  are  renewed,  a  new  nose  built  up.  eyelids  replaced,  cavities  in 
the  palate  filled  in,  by  this  new  grafting  process.  .  .  .  The 
radiologist's  part  in  such  work  is  to  render  scar-tissues  pliant,  to 
depilate  hair  from  the  scalp  and  skin  surfaces  concerned,  to  render 
the  flaps  pliant  and  more  adaptable  to  their  new  positions,  and  to 
stimulate  generally  the  healing  process  in  both  flaps  and  bone. 
For  these  purposes  he  employs  radiation  treatment,  either  X-rays 
or  radium  rays.  .  .  .  The  employment  of  radiations  in  this 
connection  as  an  aid  to  surgery  is  real  pioneer  work." 

It  will  be  seen,  therefcre,  that  the  subjects  of  the  papers 
are  of  the  utmost  importance  to  the  welfare  of  our  wounded 
comrades,  and  that  the  autliors  rank  as  experts  of  the 
highest  standing  not  only  in  the  application  of  these 
modern  methods  of  electrotherapy,  but  also  in  the  wide 
fields  of  investigation  and  research  which  are  being  so 
assiduously  cultivated  in  our  great  hospitals,  and  the 
Institution  is  to  be  congratulated  on  being  the  medium  for 
bringing  their  work  before  the  electrical  profession. 

Unfortunat-ely  we  can  only  give  a  brief  abstract  of  Dr. 
Knox's  paper,  and  are  unable  to  reproduce  the  numerous 
and  exceedingly  interesting  radiographs  with  which  it  was 
illustrated,  but  we  may  draw  attention  to  the  appeal 
which  he  repeatedly  addressed  to  electrical  engineers  for 
their  expert  assistance  in  the  development  of  a  perfected 
single-impulse  radiograph  apparatus.  The  chief  desideratum 
appears  to  be  a  means  of  producing  a  powerful  discharge 
equivalent  to  a  thick  spark  upwards  of  12  in.  in  length — 
in  fact,  a  small  flash  of  lightning  ;  but  no  doubt  every 
detail  of  the  apparatus  is  susceptible  of  improvement, 
and  it  is  possible  also  that  totally  different  methods  of 
producing  X-ray  fla,shes,  or  photographing  their  revelations, 
remain  to  be  discovered. 


Diathermy  :  The  Use  of  the  Electrical  Current  to  Raise 

the  Temperature  of  the  Body  in  the  Treatment 

of  Disease. 


By  E.  p.  G0Mberb.\tch,  B.M.,  M.E.C.P.,  M.A.   (Oxon.), 

Medical  Officer   in  Charge,    Electrical  Department, 

St.  Bartholoiuew's  Hospital. 


[Abstract  of  paper  read  before  the  Institdtiox  of  Electrical 
Engineers  and  the  Eoy.al  Society  of  Medicine.) 

He.vt  is  a  valuable  therapeutic  agent,  and  it  has  been  used  in 
the  ti-eatment  of  disease  for  centuries.  In  all  the  vaiious 
iuethod.s  that  have  been  employed  for  the  apphcation  of  heat 
to  the  body,  some  object  heat^^d  to  a  higher  temperature  than 
that  of  the  body  is  placed  either  in  direct  contact  with  the 
skin  or  at  some  distance  from  it.  In  the  first  case  the  heat 
is  impart^ed  by  conduction,  in  the  se<;ond  case  by  radiation. 

In  the  most  recent  method  heat  is  applies!  through  the 
agency  of  an  electric  current  (of  special  kind).  When  the 
cuneiit  is  passed  through  the  body,  part  of  the  electrical 
energy  is  converted  into  heat  as  it  overcomes  the  resistance 
of  the  tis.'-ues.  There  is,  therefore,  a  rise  of  t<>mpei-ature  of 
fhe  parts  traversed  by  the  current.  This  method  of  applying 
heat  to  the  body  differs  from  all  others  in  that  it  causes  a 
rise  of  temperature  of  the  deep-lying  tissues,  as  well  as  those 
on  the  surface.  The  raising  of  the  temperature  of  the  tissues 
can  modify  their  physiological  processes,  and  exercise  a  thera- 
peutic influence  over  thein  in  cases  of  disease.  Further,  it 
is  possible  by  means  of  the  electrical  current  to  raise  their 
temperature  to  a  degree  sufficient  to  coagulate  them,  and  so 
destroy  their  vitality.  The  name  "diathermy"  signifies  the 
"  through  and  through  "  heating  which  the  electrical  current 
brings  about,  in  contrast  with  the  "  surface  "  heating  or 
"  epithermy  "  produced  by  other  methods. 

It  is  well  known  that  the  electric  current  possesses  the 
power  to  .stimulate  the  tissues  of  the '  body,  esiieclally  the 
excitable  tissues,  viz.,  muscle  and  nerve.  If  the  direct  cur- 
veat  is  led  through  the  skin  by  way  of  an  electrode,  1  sq.  in. 
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lu  iiiea,  ;i  stinjiiug  pam  is  produced  wlien  it  leachcs  ;i 
ttreu^th  of  10  iiiilliaiuperes,  aiid  the  paiu  is  unbearable  with 
a  strength  of  15  milliaiuperes.  '  To  heat  the  skiu  appreciably 
a  strength  of  HXi  milliaiuperes  would  be  requii'ed.  An  alter- 
nating current  of  low  frequency  would  be  equally  unsuitable 
tj  produce  diathermy,  because  it  would  cause  violent  and 
intolerable  contraction  of  the  muscles  befoi'e  it  attained  a 
density  sufficient  to  develop  heat.  If,  however,  the  frequency 
is  increased  to,  say,  oOU.tKX)  i)er  second,  the  current  will  lose 
all  i)ower  to  stimulate  the  tissues  whatever  its  strength  or 
<lensity.  Such  a  current  can  be  passed  through  the  body  and 
its  density  raised  higher  and  higher,  and  no  sensation  w'ill  be 
felt  other  than  that  of  heat.  The  limit  of  toleration  of  such 
a  current  is  detennined  only  by  the  degree  of  heat. 

Such  a  high-frequency  cun-ent  will  not  produce  the  electro- 
lytic changes  in  the  skin  and  underlying  tissues  which  a 
direct  current,  if  applied  with  too  great  a  density,  is  liable 
to  bring  about,  with  the  fomiation  of  blisters  and  ukers. 
The  probable  explanation  is  that  the  high-frequency  current 
is  unable  to  cause  a  migration  of  ions  and  the  fonnation  of 
new  chemical  compounds  possessing  caustic  properties  at  the 
iwles. 

To  produce  a  degree  of  diathermy  sufficient  for  medical 
purposes,  an  apparatus  that  can  give  a  current  of  2i  to  3 
amperes  rs  required.  The  device  known  as  the  d'Arsonval 
transformer,  consisting  of  a  pair  of  Leyden  jais,  the  outer 
coatings  of  which  are  connected  by  a  stout  wire  solenoid, 
will  provide  a  current  of  .sufficiently  high  frequency  of  alter- 
nation. The  cun-ent  will,  however,  protluce  little  or  no  dia- 
thermy because  the  oscillations  are  not  sustained.  The  Ley- 
den jars  have  a  very  small  capacity,  and  the  time  wliich  they 
take  to  disc-harge  through  the  solenoid  is  exceedingly  brief, 
viz.,  l/.50,U(K3th  of  a  second.  During  this  Jieriod  there  is  a 
train  of  high-frequency  current  o.sc)llations.  If  the  jars  are 
charged  from  a  large  spaii  coil  (as  is  usually  the  case  when 
the  d'Ar.sonval  transformer  is  used  for  medical  purposes)  fitt^ed 
with  a  mercury  break  which  interrupts  the  primary  cir-cuit 
lOO  times  each  second,  the  jars  will  be  recharged  the  same 
number  of  times  per  second.  There  will,  therefore,  be  during 
each  l/10()th  of  a  second  a  period  of  only  l/50,000th  of  a 
.'reeond  occupied  by  oscillations.  If  a  patient  is  connected  to 
the  ends  of  the  solenoid  for  a  period  of  30  minutes,  he  re- 
ceives the  high-frequency  current  for  only  3.6  seconds.  Fur- 
ther, the  I/cyden  jars  are  charged  to  an  unnecessarily  high 
voltage,  while  the  current  of  discharge  between  the  outer 
coatings  of  the  jars  reaches  a  strength  of  i  ampere  only,  as 
measured  by  the  hot-wire  ammeter.  A  current  of  this 
strength,  flowing  for  very  brief  periods  with  very  long  inter- 
missions, cannot  perceptibly  heat  the  tissiujs.  The  modem 
diathenny  machine  has  been  constructed  with  the  object  of 
obtaining  currents  of  sustained  high-frequency  oscillation  and 
higher  amperage,  .so  that  the  tissues  can  be  sufficiently 
heated. 

In  the  modem  diathenny  machine  high-frequency  currents 
are  obtained  on  the  same  principle  as  that  embodied  in  the 
d'Arsonval  transformer,  but  there  are  the  following  differ- 
ences in  constiTJction.  The  condenser  has  a  much  larger 
capacity.  In  the  machine  exhibited,  its  capacity  is  0.6  micro- 
farad ;  it  is  made  of  sheets  of  metal  separated  by  mica.  It  is 
charged  from  the  main  by  way  of  a  stationary  transformer 
which  raises  the  voltage  of  the  current  to  '2,000.  The  charg- 
ing current  must  be  an  alternating  one.  The  condenser  dis- 
charges across  two  very  narrow  air-gaps  placed  in  series.  The 
air-gaps  lie  between  copper  disks  placed  with  their  faces 
parallel  and  opposite,  to  each  othei-.  The  opposing  faces,  be- 
tween which  the  sparks  pass,  aie  coated  with  silver.  The 
M'idlh  of  each  gap  is  i  millimetre.  With  a  transformer  of  this 
kind,  .supplied  by  a  current  from  the  main,  the  condenser  is 
recharged  as  soon'  as  it  is  discharged,  so  that  there  are  un- 
interrupted chains  of  high-frequency  oscillations  in  the  sole- 
noid. The  current  which  passes  to  the  patient  is  taken  from 
a  second  solenoid,  the  extremities  of  which  are  connected  to 
the  electrodes.  'When  the  latter  are  placed  on  the  body,  the 
voltage  between  them  is  probably  less  than  1,000.  In  most 
jnachines  it  is  jxjssible  to  connect  one  of  the  electrodes  to 
some  intermediate  point  along  the  secondai-y  solenoid,  .so  that 
a  lower  voltage  can  be  obtained.  A  low  voltage  is  advisable 
when  it  is  desire!  to  send  the  diathermy  current  across  a 
narrower  section  of  the  body,  e.g.,  from  the  front  to  the  back 
of  the  knee.  Further  variation  can  be  effected  by  altering 
the  distance  between  the  primary  and  secondan'  high-fre- 
quency coils. 

The  spark-gap  is  the  "  sensitive  spot,"  and  the  .slightest 
alteration  in  the  width  of  the  gap  will  considerably  lower  the 
strength  of  the  current  passing  to  the  patient.  The  current 
will  also  be  diminished  if  the  spark-gap  becomes  too  hot.  In 
some  machines  methylated  spirit  is  allowed  to  pass  slowly 
between  the  metal  disks.  It  is  decomposed  by  the  sparks, 
and  hydrogen  is  formed ;  this  gas  is  a  better  conductor  of 
heat  than  air.  In  other  machines  the  air  of  the  gap  is  re- 
placed by  coal  gas,  and  the  width  of  the  gap  can  be  adjusted 
while  the  machine  is  in  oi>eration.  In  others,  a  stream  of 
air  is  directed  over  the  metal  disks  by  means  of  a  fan. 

If  it  is  desired  to  raise  the  temperature. of  a  part  of  the 
body  a  few  degrees  only,  so  that  its  vitahty  is  not  impaired, 
electroles  made  of  sheet  metal  are  placed  so  as  to  include 
between  them  the  part  to  be  healed.  They  can  be  placed 
either  in  direct  contact  with  the  skin  or  with  lint  pads, 
soaked  in  strong  salt  solution,  intervening.  If  the  electrodes 
are  not  too  small  the  density  of  the  current  passing  between 


tli.MH  will  be  low,  and  the  parts  lying  between  them  will  be     i 
nut  imduly   heated. 

11,  however,  it  is  desired  to  raise  the  temperature  of  any 
abnoimal  tissue,  such  as  a  growth,  to  a  degree  sufficient  to 
kill  it,  one  of  the  electrodes  is  reduced  to  the  size  of  a  disk 
or  button  i  in.  to  i  in.  in  diameter.  The  current  density  will 
l.)e  very  great  in  the  region  of  this  small  electrode,  and  the  ■ 
heat  will  be  sufficient  to  cixigulate  and  destroy  the  tissue. 

(_)f  the  uses  to  which  diathermy  has  been  put,  tw-o  ex-  I 
amples  will  be  given.  There  is  a  veiy  painful  fonn  of  inflam- 
niation  of  the  knee  that  is  caused  In-  the  micro-organism, 
known  as  the  gonococcus.  This  organism  thrives  at  the  tern-' 
IH-rature  of  the  body,  but  is  very  sen.sitive  to  a  hotter  suiTound- 
nig,  and  it  can  be  killed  if  the  temperature  is  raised  a  few 
degi-ees.  The  knee  joint  can  be  heated  through  and  througk 
liy  the  diathermy  cunent,  and  the  organism  can  in  this  way 
lie  killed. 

Diathermy  has  proved  to  be  a  valuable  method  of  treatment 
of  cancer  and  other  malignant  growths.  It  raises  their  tem- 
lierature  till  they  are  coagulated  and  destroyed  in  situ.  The 
application  of  hot  cautery  instruments  to  the  growth  would 
>iniply  burn  the  parts  where  contact  was  made,  and  the> 
destruction  would  spread  scarcely  any  distance  below,  be- 
lause  the  tissue  is  a  very  bad  conductor  of  heat.  The  tissue 
conducts  the  diathenny  current,  however,  so  that  it  is  heated 
through  and  through,  and  coagulated  en  masse,  right  down 
to  the  region  where  the  density  of  the  current  is  just  too  low- 
to  produce  a  sufficient  degree  of  heat.  The  blood  vessels  and 
lymphatics  in  the  growth  ai-e  sealed,  thereby  les.senrng  the; 
chances  of  dissemination. 


Single-Impulse  Radiography  (Instantaneous)  : 
Its  Limitations  and  Possibilities. 

By  Robert  Kxox,  M.D.,  -Director,   Electrical  and  Eadio- 
Theiapeutic  Department,  Cancer  Hospital,  Brompton. 


{.ib-^lract  of  paper  read  before  the  Institution  of  Electricai 

Engineers  and  the  Eoy-4l  Society  of  Medicine.) 
In  the  initial  stages  of  radiography,  i-adiograms  were  obtainec 
by  time  exposuies  of  considerable  duration  amounting  to  au 
hour  or  more.  Ever  since  those  days  the  tendency  has  been 
to  shorten  the  time  of  exixi.sure  in  order  to  obtain  sharp  detail 
in  moving  parts  of  the  body,  such  as  the  thorax  or  abdomen. 
Limitations  of  output  by  induction  coils,  and  inability  on  the 
part  of  the  X-ray  tube  to  withstand  the  effects  of  passing  a 
heavy  current  through  it,  for  a  time  placed  inst-antaueous 
exiK>sures  of  any  practical  value  beyond  reach. 

The  first  serious  attempt  to  produce  apparatus  capable  off 
dealing  .satisfactorily  with  the  single-impulse  exposure  was 
made  by  Klingelfuss,  who  in  IRll.  by  means  of  a  "  break  " 
voltage  due  to  a  sudden  interruption  of  the  primary  cmrent 
of  an  induction  coil,  produced  a  brilliant  illumination  in  an 
X-ray  tube,  which  was  sufficiently  ixjwerful  to  give  an  ex- 
posure on  a  phcxtographic  plate,,  the  exposure  time  being  a 
fraction  of  a  second. 

Drs.  Albers  Schonberg  and  Walter  produced  a  sudden  inter- 
ruption of  the  primary  current,  by  quickly  withdrawing  a 
metal  pin  immersed  in  a  quantity  of  mercm-y.  An  apparatus 
was  constnicted  and  placed  upon  the  market,  and  a  number 
of  these  installations  are  in  use  at  the  present  time.  A  7-in. 
parallel  spark  was  about  the  maxunum  that  this  apparatus 
would  give,  and  the  exposure  was  roughly  calculated  at  about 
1/200  of  a  second.  The  drawback  to  this  apparatus  was  the 
fact  that  the  human  element  entered  largely  into  the  operat- 
ing of  the  single-flafh  .switch,  and  an  exact  repetition  of  the 
exposure  could  not  be  made  with  any  degree  of  certainty. 

Dessauer  introduced  into  practice  in  1909  an  apparatus  for 
obtaining  in.stautaneous  interruirtions  by  means  of  a  mercury 
switch  in  which  a  rod  was  suddenly  withdrawn  from  the 
mercury  by  means  of  a  spring.  No  uniform  results  could  be 
obtained,  and  this  led  to  Dessauer  investigating  a  system  for 
breaking  the  primary  current  by  causing  a  thin  wire  to  melt 
rapidly  by  an  overload  of  cun-ent.  The  drawback  to  this 
method  was  the  fact  that  exposures  wer«  not  always  of  the 
.same  duration,  due  to  inequalities  in  the  wire  used  for  the 
fuse. 

The  Siemens  impulse  process  is  based  upon  the  utiUsation 
of  the  impulse  which  is  generated  in  the  secondary  windings 
of  the  coil  -nhen  the  primary  current  is  suddenly  commu- 
tated.  The  commutation  of  the  primary  cun-ent  consists  of 
two  distinct  processes,  i.e.,  breaking  the  current  and  making 
the  same  current,  but  in  the  opposite  dii-ection.  During  the 
first  process  a  "  break  "  voltage  is  generated,  and  during  the 
second  a  "  make  "  voltage.  This  "  make  "  voltage  is  now  in 
the  same  dii-ection  as  the  "  break  "  voltage,  owing  to  the 
current  flowing  in  the  reverse  direction  after  commutation. 
Therefore,  commutation  causes  two  con.?ecutive  impulses  to 
be  developed  which,  however,  combine  in  one  impulse  when 
the  two  processes  occur  rapidly,  namely,  in  about  1/lOOth  of 
a  second,  and  the  combined  impulse  is  equal  to  the  sum  of 
the  two  impulses.  Therefore,  with  one  commutation  a  cur- 
rent double  the  effect  due  to  the  "  break  "  voltage  is  obtained, 
and  the  same  effect  as  with  the  former  processes  is  obtained 
with  the  expenditure  of  a  considerably  smaller  load  on  the 
primary  of  the  induction  coil. 
In  order  to  obtain  this  enhanced  effect  it  was  necessarv  for 
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the  "  make  "  voltage  to  be  equal  to  the  "break"  voltage, 
and  to  coastmct  an  automatic  switch  to  serve  a.s  a  commu- 
tat-or.  so  that  the  two  impulses  combined  in  one  impulse 
without  interruption. 

Although  it  was  a  fairly  simple  matt«r  to  construct  a  switch 
to  carry  the  large  quantities  of  energy  necessary-  for  the  safe 
commutation  of  the  current,  a  further  problem  had  to  be 
considered  in  connection  with  the  construction  of  the  coil. 
One  has  to  consider  the  fact  that  the  number  of  primary  turns 
necessary  to  obtain  an  intense  magnetisation,  and  yet  suffi- 
ciently small  to  produce  an  intense  opening  voltage,  had  such 
a  large  self-induction  that  the  primary  current  and  conse- 
quently the  magnetisation  of  the  iron  only  3ise  vei-y  slowly 
after  the  current  has  been  commutated,  and  therefore  the 
secondary  "  make  "  voltage  assumes  too  low  a  value;  but  this 
difficulty  was  overcome  by  constructing  the  coil  so  that  as 
result  of  a  small  self-induction  the  magnfetisation  rose 
rapidly.  Further,  measures  had  to  be  taken  in  order  to 
neutralise  the  various  secondary  phenomena  noticeable  in  the 
process  of  commutation. 

It  will  be  understood  that  the  commutation  of  the  current 
through  the  primai-y  of  the  coil  must  be  preceded  by  the 
mate  of  the  current,  and  the  commutation  must  naturally 
he  followed  by  switching  the  cun-ent  off,  and  as  secondary 
electromotive  forces  are  produced  v^hen  switching  on  and  off. 
and  as  these  are  opposed  to  the  electromotive  forces  generated 
in  the  commutation,  it  is  necessai-y,  in  order  to  prot-ect  the 
X-ray  tube  against  inverse  radiation,  that  the  processes  of 
switching  on  and  off  be  carried  out  slowly.  This  is  arranged 
for  automatically  by  the  single-impulse  switch,  so  that  it  is 
possible  for  the  operator  to  produce  invei-se  radiation  in 
the  tube  by  the  introduction  of  the  human  element  into  the 
mechanical  working  of   the   switch. 

The  switch  is  operated  by  rotating  a  handwheel  through 
about  one-quarter  of  a  revolution.  The  commutator  is  then 
automatically  operated,  and  this  is  followed  by  the  automatic 
resetting  of  the  savitch  for  a  second  or  further  number  of 
exposures. 

Originally  an  induction  coil  was  used  in  connection  with, 
this  fonn  of  single-impulse  apparatus,  but  it  has  since  been 
found  that  the  transformer  with  a  closed  magnetic  circuit  is 
more  suit.ible.  and  a  combined  apparatus  has  been  con.sti-ucted 
lonjunction  with  a  high-tension  rectifier,  using  the  trans- 
former in  conjunction  with  this  apparatus  for  ordinary  work, 
and  the  single-impulse  apparatus  for  its  special  purpose.  This 
apparatus  may  be  considered  to  be  a  universal  apparatus 
capable  of  dealing  with  all  work  necessary  in  X-ray  technique, 
i.e..  X-ray  therapy,  as  well  as  radioscopy  and  radiography. 

The  combined  apparatus  refeiTed  to  can  be  connected  to  a 
dii'ect-current  supply,  and  further  developments  have  made 
it  jiossible  to  construct  an  apparatus  which  can  be  directly 
connected  to  single-phase  or  three-phase  alternating  current. 
This  is  based  on  the  idea  of  connecting  the  priman-  coil  of 
the  transformer  to  the  alternating-current  supply  for  a  short 
time,  and  of  impressing  upon  the  tube  the  secondary  voltage 
f;enerat«d  during  this  time,  and  rectifying  it  by  means  of  a 
rectifier. 

I  have  two  different  tyi>es  of  .single-impulse  apparatus  under 
my  c^re :  (a)  with  a  mercury  dip  interrupter,  and  (b)  a 
Sieaiens  single-flash  coiloutfit.  These  have  Iseen  in  constant 
and  regular  work,  and  have  given  most  satisfactoi-y  results 
up  to  the  limitations  of  their  electrical  capacity.  It  may  be 
assumed  that  the  secondary  current  in  these  exposures  is  in 
the  neighbourhood  of  '200  milliami>eres. 

To  ascertain  the  radiographic  efficiency  of  these  sets  of 
apparatus,  an  extensive  set  of  experiments  was  carried  out. 
These  experiments  resolved  themselves  into  an  attempt  to 
ascertain  (1)  the  best  conditions  for  working,  (2)  the  testing 
of  the  unifonnity  of  the  discharge  over  a  large  number  of 
exposures,  and  (3)  the  value  of  intensifier  .screens  for  use  with 
singie-fla.sh  exposures.  A  number  of  well-known  X-ray  plates 
were  used  in  these  expeiiments.  It  was  also  hoped  that  the^ 
experiments  might  lead  to  suggestions  for  improving  the' 
apparatus — to  ascertain  in  fact  the  minimum  output  with 
which  it  would  be  passible  to  do  all  forms  of  radiogi^aphic 
work,  and  gradually  to  lead  to  a  standardisation  of  exposures. 
Tlie  apparatus  w-as  used  with  two  fonns  of  X-ray  tubes, 
namely,  (a)  The  gas  tube,  Macalister  Wiggin  tungsten  target, 
and  (6)  the  Coolidge  lube. 

Tlie  Coolidge  tube  is  undoubtedly  by  far  the  best  and  most 
reliable  tube  to  use  for  this  class  of  work  because  of  its  great 
flexibility,  its  durability,  and  the  great  ease  of  manipulation 
which  it  allows.  With  one  tube  any  number  of  exposures 
may  be  made  with  the  tube  omitting  rays  of  vai-ying  penetra- 
tion. 

The  analysis  of  these  experiments  shows  a  remarkable  uni- 
formity of  the  discharge,  even  when  allowance  is  made  for 
the  possibihty  of  photographic  error. 

The  first  desideratum  is  that  the  output  .should  be  powerful 

enough   to  give  perfect   radiographs  without  the  use   of   the 

intensifier  screens.    Good  though  the  plates  obtained  with  the 

screen  are.  it  would  be  a  great  help  in  technique  if  it  could 

be  di.spen.sed  with  altogether;  at  present  this  cannot  be  done 

Ubecau.se  the  apparatus  is  not  powerful  enough.     A  considera- 

I  tion  of   the   plates   shown   will  prove  this   point.    In  all   the 

!l exposures  made  at  a  distance  of  1  ft.,  without  an  intensifier 

;■  screen  between  the  .surface  of  the  plat*  and  the  anticathode 

r  i>f  the  tube,  the  exposure  is  nearly  a  full  one.    This  di-stance 

1  is  impracticable  except  for  very  small  parts.     At  a  standard 

I  distance  of  2  ft.  the  output  requires  to  be  increased  at  least 


four  times,  and  for  3  ft.  at  least  nine  times.  The  latter  is 
the  better  distance  for  standard  work,  but  it  may  be  advis- 
able to  work  at  a  distance  of  6  ft.,  in  heart  work  especially. 

Most,  if  not  all,  of  the  single-impulse  work  of  the  preseiit 
day  is  done  in  combination  with  the  intensifier  screen;  this 
is  always  used  in  thoracic  and  abdominal  work.  For  all  dis- 
tances under  6  ft.  a  certain  amount  of  di.'^tortion  is  produced 
according  to  the  distance  of  the  object  from  the  plate.  In 
practical  work  the  distortion  may  be  allowed  for,  but  when 
accurate  measurements  of  the  heart  are  required  the  greater 
distance  of  6  ft.  would  to  a  large  extent  do  away  with  the 
distortion,  and  give  the  heart  approximately  its  nonnal  size 
on  the  plate. 

Experiments  lead  us  to  the  conclusion  that  we  need  an 
apparatus  which  will  enable  us  to  work  satisfactorily  at  a 
distance  of  G  ft.  for  these  conditions.  The  solution  of  this 
problem  I  can  confidently  leave  to  the  electrical  engineer, 
and  in  time  I  hope  to  see  realised  the  mammoth  rnachine  and 
the  extraordinary  results  whch  will  automatically  follow  from 
its   production. 

Apparatus  ix)werful  enough  to  enable  us  to  work  efficiently 
at  a  distance  of  6  ft.  from  the  plate  by  the  aid  of  intensifying 
screens  for  thoracic  and  abdominal  work  would  also  be  pow-er- 
ful  enough  to  allow  of  work  being  done  on  other  parts  at  a 
distance  of  2  ft.  without  the  screen;  then  it  should  be  pos- 
sible to  do  all  forms  of  radiographic  work. 

The  great  advantage  over  work  which  is  now  carried  out 
by  time  exposures  will  be  that  there  wUl  be  no  plates  spoiled 
by  movement  on  the  part  of  the  patient. 

No  hospital  which  especially  deals  with  chikb-en's  diseases 
can  afford  to  do  without  a  single-fla.sh  apiwratus.  With  a 
single-impulse  machine  we  can  allow  a  child  to  be  upon  the 
plate  and  move  about — the  exposure  is  made  while  the  child 
is  actually  on  the  move— yet  the  picture  obtained  shows  no 
trace  of  movement. 

I  am  fully  convinced  that  in  the  single-flash  method  we 
have  the  beginning  of  a  standardisation  of  exposures,  and 
when  the  apparatus  at  our  command  is  more  ix)werful  than 
that  of  the  present  day  I  feel  sure  we  shall  have  gone  a  long 
way  towards  the  accomplishment  of  the  standardisation  of 
technique  and  exposure. 

I  feel  confident  that  when  we  have  explained  our  difficul- 
ties and  are  able  to  set  forth  accurately  our  requirements  we 
shall  be  able  to  secure  the  co-operation  of  electrical  engineers, 
and  that  the  result  .should  be  the  production  of  apparatus  far 
in  advance  of  anything  in  use  at  the  present  time. 


Discussion. 

Opening  the  discussion.  Dr.  F.  W.  Metcalfe  said  he  had 
noticed  the  advantages  of  the  method  a  considerable  time 
ago;  nine  months  before  the  war  began  he  obtained  an 
apparatus  from  Messrs.  Siemens,  and  had  been  extremely 
pleased  with  it.  In  the  course  of  four  years'  work,  no  repairs 
whatever  were  required.  The  apparatus,  as  stated  by  Dr. 
Knox,  had  its  limitations.  It  was  especially  useful  for  ob- 
sei-ving  the  heart,  which  was  always  in  movement,  necessi- 
tating an  absolutely  instantaneous  photograph.  The  use  of 
the  intensifying  screen  was  necessary,  to  give  stronger  pic- 
tures, but  some  scieens  were  rather  rigid,  and  did  not  come 
into  close  apposition.  The  pictures  were  already  good  enough 
for  diagnosis.  There  was  no  need  to  radiograph  bones  by  the 
single-impulse  method:  it  was  better  to  give  them  longer 
exposures,  but  the  stomach  and  inte,stines  needed  single- 
impulse  radiography.  It  was  certainly  desirable  to  have  the 
bulb  at.  a  distance"  from  the  patient.  Manipulating  the  in- 
tensifying screen  was  a  nuisance :  what  was  wanted  was  an 
enormous  machine  w-ithout  these  limitations,  without  intensi- 
fying screens,  which  yet  could  produce  a  standardised  pic- 
ture of  any  pai-t  of  the  body  which  could  be  compared  with 
other .  pictures. 

Dr.  Warren  discussed  the  nature  of  diathermy,  and  argued 
that  Dr.  Cumberbatch  was  not  dealing  with  diathermancy 
(hpating  through  and  through),  but  with  heating  in  the 
substance,  hence  he  named  the  p]-ocess  endothermy.  He 
himself  had  used  the  process  for  some  years  with  veiy  goo<l 
re-sults,  and  he  described  various  oiierations. 

Mr.  BuH.N.AXD  suggested  the  use  of  magnets  and  iron  fihngs 
t'j  enable  the  oi>erator  to  visualise  the  path  of  the  cun-ent  m 
the  bodv.  and  di-scussed  the  use  of  a  number  of  electrodes 
simultaneously  in  diathermy;  and  another  speaker  dosaibed 
the  method  of  photographing  a  Inillet  in  motion. 


DESCRIPTION  OF  EXHIBITS. 

Messrs.  Watson  .t  Sons  (Electromedical),  Ltd..  showed 
the  core  and  primary  windiiig  of  the  .single-flash  coil 
in  the  unfinished  condition,  in  order  to  give  an  idea  of 
the  dimensions  of  the  iron  employed  in  comparison  w-ith  induc- 
tion coils  working  with  interrupters.  There  was  also  one 
.section  of  the  secondary  winding,  showing  the  method  of  in- 
sulation between  the  adjacent  layers.  The.se  are  wound  on 
the  well-known  Leslie  Miller  system,  each  layer  being  woimd 
horizontally  on  a  paper  disk,  so  that  it  is  quite  impassible 
for  two  points,  Ijetween  which  there  is  very  high  potential 
difference,  to  come  accidentally  close  to  one  another. 

The  .single-flash  .switch  w-as  also  shown:  this  item  inchides 
some  intricate  mechanism  all  working  vmder  oil,  and  is 
airanged  slowly   to   build   up    the   magnetisation  of  the  iron 


3b4 


THE     ELECTRICAL     REVIEW.       [Vol.  82.    No.  2.IO8.  April  I'..,  V.n> 


core,  and  then  suddenly  interrupt  the  cm-rent,  and  imme- 
diately afterwards  revei-se  so  as  to  destroy  all  residual  mag- 
netism in  the  iron,  and  increase  the  rate  of  change  of  its 
magnetic  condition.  The  secondary  eftect  has  now  been  pro- 
duced, but  current  is  still  flowing  in  the  primary  winding, 
and  it  is  necessary  to  reduce  this,  and  finally  break  it,  it 
being  necessary  to  do  this  as  slowly  as  possible,  in  order  to 
prevent  further  induced  effects  in   the  secondary  winding. 

A  mercui-y  interrupter  with  ,a  new  tyi)e  of  rectifier  was 
shown,  in  which  instead  of  one  rotating  member,  about  10  in. 
diameter,  for  the  collection  of  the  high-tension  cm-rent,  three 
smaller  rotating  pieces,  about  3  in.  diameter,  mounted  ver- 
tricaUy  one  above  the  other,  are  arranged,  aU  connected  in 
series,  so  that  the  sum  total  of  the  aii-  gaps  introduced 
remains  the  same  as  before. 

A  high-frequency  apparatus  for  working  from  an  ordinary 
induction  coU,  re-designed  in  order  to  obtain  exti-emely  long 
sinuous  discharges,  and  very  great  outputs,  using  an  oil 
condenser  with  multiple  spark-gap,  was  also  .shown. 

A  diathermy  apparatus  was  exhibited,  fitted  with  an  im- 
proved spark  gap  in  which  the  discharges  take  place  in  an 
jitmosphere  of  coal  gas;  the  mechanical  construction  is  such 
that  the  adjustment  of  the  width  of  this  gap  can  be  very 
nicely  controlled,  even  while  the  current  is  passing.  This  is 
a  very  great  advantage,  as  for  varying  body  resistances  it  is 
really  necessary  to  alter  the  w'idth  of  gap  in  order  to  obtain 
the  best  results.  The  coal  gas  also  contributes  to  the  cooling 
of  the  gap,  and  there  are  no  mica  separators  to  need  replace- 
ment. 

.  Ther-e  was  also  shown  a  small  high-frequency  attachment 
for  ordinai-y  medical  applications,  the  frequency  of  which  is 
.such  as  to  permit  of  the  production  of  X-rays  by  means  of 
.one  connection  only  to  the  cathode  terminal  of  the  X-ray  tube. 
The  Hernaman-Johnson  modification  of  the  Lewis  Jones 
condeniser  apjjaratus  was  shown  in  the  electric  treatment  room 
under  current. 

The  Cambridge  Scientific  Instrument  Co.,  Ltd.,  had  on 
■view  an  electric  bullet  probe  for  locating  foreign  bodies,  such 
.as  bullets  or  shell  fragments,  in  -wounds.  The  disadvantages 
of  the  telephone  probe  are  overcome  by  this  instrument, 
which  is  simple  and  .self-contained,  no  batten,'  or  other  acces- 
sories being  required.  The  insti-ument  consists  of  a  fine 
metal  probe  and  a  contact  wire  of  the  same  metal,  both  of 
w-hich  ar-e  connected  by  flexible  leads  to  a  galvanometer. 
The  contact  wire  is  placed  on  the  edge  of  the  wound  in  good 
contact  -with  the  tissues,  and  the  probe  employed  in  the 
usual  way.  Since  the  probe  and  contact  are  of  the  same 
metal  there  is  no  potential  difference,  and  no  deflection  of 
the  galvanometer  when  the  probe  is  used.  As  soon,  however, 
as  it  touches  .some  other  piece  of  metal  in  the  wound  a  voltaic 
cell  is  formed,  the  metal  constituting  one  pole  and  the  con- 
tact in  the  edge  of  the  wound  the  other,  with  the  blood  as 
the  electrolyte'.  Consequently  a  cun-ent  flows  through  the 
galvanometer  and  deflects  the  pointer. 

Their  exhibit  also  contained  a  number  of  electrocardiograms 
taken  with  the  Cambridge  ele^^trocardiograph  by  Dr.  Thomas 
Jjewis,  of  University  College  Hospital  Medical  School,  Lon- 
don, and  illustrations  of  a  special  ward  at  the  First  Eastern 
<jeneral  Hospital,  Cambridge,  in  which  wounds  are  treated 
by  immersing  the  patient  for  days,  or  even  weeks,  in  a  bath 
.  of  waiTu  -neater,  which  is  kept  at  constant  temperature,  and 
supplied  with  a  stream  of  fresh  water.  The  apparatus  for 
regulating  and  registering  the  temperature  of  the  water  sup- 
ply to  the  baths  was  installed  by  the  Cambridge  Scientific 
In.strument   Co. 

The  Medical  Supply  Association  exhibited  their  galvano- 
sets.  and  Messrs.  Alfred  E.  Dean  also  showed  a  collection  of 
■electromedical  apparatus. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


KEDAH  AND  PERLIS.— By  a  Eesolution  passed  by  the 
Kedah  State  Council  it  was  decided  not  to  collect  export  duty 
on  wolfram  for  one  year  from  July  19th  last. 

The  Perhs  State  Council  passed  a  Eesolution  on  August 
6th  last  deciding  to  levy  export  duty  on  tin  ore  at  10  per  cent. 
ad  valorem,  the  value  of  tin  ore  being  taken  as  70  per  cent, 
of  the  Penang  price  of  tin  from  time  to  time. 

SWEDEN.— The  exportation  of  zinc  ore  has  been  prohibited 
as  from  October  18th. 

JAP.\N. — A  Law,  which  came  into  force  on  September  1st, 
has  been  promulgated,  having  for  its  object  the  enoonrage- 
ment  of  the  iron  industry  in  Japan.  Among  other  provisions 
to  effect  this  purpose,  the  exemption  from  import  duties  of 
implements  and  machinery  required  for  iron  and  steel  works 
having  a  certain  output  is  allowed.  Such  exemption  is  condi- 
tional upon  a  permit  having  previously  been  obtained  from . 
the  Minister  of  Agriculture  and  Commerce,  which  permit 
must  be  annexed  to  the  import  declaration  made  when  the 
goods  are  imported.  A  hst  of  the  goods  which  may  be 
accorded  duty-free  admission  under  this  law  has  been  issued 
by  the  Department  of  Agriculture  and  Commerce ;  it  includes 
electric  furnaces  and  gas  electric  generators  of  not  less  than 
.600  H.P. 


NEW   PATENTS   APPLIED   FOR,    I9I8. 

(NOT   YET    PUBLISHED.) 

Compiled  expressly  tor  this  journal  b>  Messrs.  \V.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and   Bradford 
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5.584.  "  Device    for    electrical 
on   talking    machines."     H.   Okell.      April    2nd. 

5.585.  "  Portable   stands  for  electric   lamps."     H.  J.    Fl 
AND  Co.     April  2nd. 

5,633.     "  Dynamo-electric   machines."      W.    A.    Price.     .April    2nd. 

5,665.     "  Connectors  (or    electric   cables."      E.    Priddle.      .\pril   3rd. 

5,712.  "  Audion  or  lamp  relay  or  amplifying  apparatus."  M.  Latour. 
April   3rd.      (France,    April   3rd,    1917.) 

5,746.  "  Varying  c.-indle-power  of  electinc  lights."  W.  Henderson,  wo 
Telford,   Crier   S;  Mackav.     April   4th. 

5,749.     "  Ball-contact    commutator   hands."      VV.    T.    FORSSELIUS.     April    4th. 

5,770.    "Magnetos."    J.  B.   Bushnell  "&  W.  S.   Killinosworth.     April   4th. 

0,771.  "Tee  or  branch  joints  of  armoured  electiic  cables."  C.  ].  Bsavek 
AND   E.   A.  Claremont.     .April  4th. 

5,774.    "  Electric    speed-controlling    apparatus."     V.   Bibirk.     April    4th. 

5.779.  "  Lanterns  for  gas-filled  electric  lamps."  British  Thomson-Houston 
Co.   &  H.  C.  Wheat.     April  4th. 

5.780.  "  Electric  lamp  fittings."  H.  C.  Wheat  S:  British  Thomsos- 
HousTtiN  Co.     April    4th. 

5.798.     "  Inductively-untappable    telegraph."      A.     H.     Morse.      April 

5,809.    "  Sparking    plugs."      Soc.    Generale    des    Hliles    et    Focf 
iNDUSTRIELLEs  l'Oleo.     April    4th.     (France,  October  4th,   1917.) 

5,841.  "  Cooling  electrical  machinery,  &c."  H.  A.  Carney  &  H.  M. 
L.ACEV.     April   5th. 

5,860.  "  Sound  producing  devices."  British  TaOMSON-Hot-STON  Co.  (Gene- 
ral   Electric  Co.,    U.S.A.)     April   5th. 

5,862.     "  Means  for  cleaning    sparking    plugs."      A.   G.    Knight.     April   5th. 

5.866.  "  Electrode  holders."  Aktieselskab  Arendal-  Smblteverk.  April 
5th.     (Norway,   April   13th,  1917.) 

5.867.  "  Elcctj-ic  accumulators."  SiG.  G.  Marconi.  April  5th.  (Italy, 
April  5th,   1917.) 

5,881.  "  Electric  heaters."  A.  R.  Huntingdon,  R.  G.  Manifold  Si  C.  O. 
Poole.     April  5th. 

5,886/7.  "  Wireless  telephone  installations."  L.  N.  BRILLOtJlN.  April  otb 
(France,  October  8th,  1917.) 

5,904.  "  Signalling  device  for  colliery  winding  engines,  &c."  F.  M 
Brown.      April  6th. 

5.917.  "  Electric  lamps."  British  Thomson-Houston  Co.  (Gtrncral  Elec- 
tric Co.,  U.S.A.)     April  6th. 

5.918.  "  Electrical  measuring  apparatus."  Siemens  &  Halske  Aki.  Ges 
April  6th.     (Germany,    March  27th,    1917.) 

5,927.  "Audion  or  lamp  relav  or  amplifiing  apparatus."  M.  Latour 
.\pril    6th.     (France,   .'\pril    loth,   1916.) 

5,932.  "  Internal-combustion  engines,  and  Jgnilion  devices  therefor."  W 
G.    IKIN.     April   6th. 

5.936.  "  Electric    accumulators."     A.    L.    Davis.      April   6th. 

5.937.  "  Electric    resistances."     S.    R.   Mullard.     .April    6th. 
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A'aves  with   Polyphase   Genera-tors. 
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18,009.    Sender  for    Hertzian 
chardon.     .August  1st,  1913. 

X8ie. 

The  numbers   in   parentheses  are  those   under  which   the   specificatioti 
printed  and   abridged,    and  all   subsequent   proceedings   will    be   taken. 

14,825.  Voltage  or  Current  Regul.\tors  for  Dynamo-electric  Generators 
A.   J.  Jullin.     Octobef  18lh,  1916.     (113,980.) 

18,113.    Galvanic    Cells.     R.  Schuster.     December   18th,   1916.     (113,984.) 

X9XT. 

2,157.  Systems  of  Control  for  Electric  Motors  Operating  Cranes  aki 
analogous  appar.\tus.  W.  H.  Scott  &  J.  Bentley.  February  13th,  1917.  (Cog 
nate    application,    12,855/17.)      (113,993.) 

2,162.     Electric   Heaters.     A.  F.  Berry.     February  13th,  1917.     (113,994.) 

3,549.  Disconnecting  Boxes  for  Electric  Cables.  W.  T.  Henley's  Tele 
graph    Works   Co.   &   E.   Moor.     March   10th,   1917.     (114,009.) 

3,579.  .Arrangement  of  one  or  more  Inspection  Glasses  for  MagnetI" 
Brakes.  Naamlooze  Venootschap  Haarlemsche  Machinefabriek  Vorheen  Geb 
Figee.     March   14th,   1916.      (104,872.) 

3.581.  Diaphragms  for  Galvanic  Cells.  R.  Schuster.  March  12lh,  1917 
(114,010.) 

3.582.  Diaphragms  for  G.alvanic  Cells.  R.  Schuster.  March  12th,  1917 
(114,011.) 

3,584.    Galvanic  Primary  Cells.     R.   Schuster.     March  12th,  1917.  (114,012 

3,618.  Electromagnetic  Switches  for  Train  Lighting  and  similar  Insta; 
lations.     J.   Stone   &  Co.  and  A.  H.  Darker.     (114,015.) 

3,652.  Electric  Circuits  linked  by  Relay  or  Repeater.  W.  H.  Grinstea. 
Maich   13th,   1917.     (114,017.) 

3,656.  Intermediate  Shunt  for  Aerial  Ropeways  and  thk  like.  R.  ^"^ 
James  (M.  J.  Carv,  S.  J.  Hally  &  C.  C.  Stephen).  March  13th,  191" 
(114,019.) 

3.664.  Electric  Switches.  J.  Stone  &  Co.  and  A.  H.  Darker.  March  13U 
1917.     (114,020.) 

3.665.  Brush  and  Terminal  Contact  Mechanism  of  Dynamo-electk 
Machines.     ].    Stone   Si   Co.  and    A.   H.    Darker.     March   13th.  1917.     (114,021 

3,767.  Brushes  for  Dynamo-electric  Machinery.  Troup,  Curtis  &  Co.  ar 
].   H.    Wickett.     March    15th,  1917.      (114,027.) 

3,811.  Crystalline  or  like  Detectors  for  Electric  W.ave5.  H.  Hun 
March  2l5t,   1916.     (105,905.) 

3,861.     Electrical    Thythmical    Interruptors    for    Medical    Use.       W. 
Schall.      March    16th,    1917.     (114,034.) 

4,480.  Electric  CoNr/ECTiONs  between  Cells  or  Batteries  and  Bulbs  - 
Electric  Pocket  Lamps,  Electric  Torches,  and  other  Electric  Lamps  w-hh 
Carry  their  own  Cells  or  Batteries.  Efandem  Co.  &  A.  H.  William 
March  28th,   1917.     (114,043.) 

5,112.  Housing  of  Electrical  Switchgear.  Igranic  Electric  Co.  &  A.  1 
Curtis.     April    11th,  1917.     (114,054.) 

5,840.  Shock  .Absorbers  for  Electric  Bapteries.  F.  N.  Bossom  &  L,  I 
Armstrong.     April  25th,   1917.      (114,063  ) 

6,894  Process  of  Electric  Spot  Welding.  T.  E.  Murray.  )une  38t 
1916.     (107,758.) 

8,851.  Electric  Locomotives.  British  Thomson-Houston  Co.  (General  Ek 
trie   Co.,  U.S.A.*.    June  20th,  1917.     (U4,077.) 
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As  we  foretold  in  a  recent  issue,  the  meeting  of  the 
Institution  of  Electrical  Engineers  at  which  Mr. 
Andrews's  paper  on  "  The  Overseas  Distribution  cf 
Engineering"  Appliances  "  was  read  and  discussed 
was  one  of  the  most  interesting  and  successful  of 
the  session.  The  author  quickly  read  an  abstract 
of  hi's  paper,  and  for  over  an  hour  and  a  half  there 
was  no  slackening  in  the  discussion,  though,  with 
the  privileged  exception  of  the  first  speaker,  no  one 
exceeded  the  time  allowance  of  five  minutes.  The 
fact  that-  so  many  of  the  speakers  commenced  by 
cordially  congratulating  the  Institution  on  the  read- 
ing of  a  paper  dealing  with  a  commercial  question 
of  the  first  importance — endorsing  our  own  remarks 
of  a  fortnight  ago — was  highly  significant,  and  we 
have  no  doubt  that  the  Council  will  take  due  note 
of  it. 

While  many  divergent  views  were  expressed  in 
the  course  of  the  debate,  on  certain  points  there  was 
a  degree  of  unanimity  which  could  not  fail  to  im- 
press the  hearer.  Chief  of  these  was"  the  subject  of 
"  State  Control."  It  was  made  abundantly  clear 
that  the  very  name  was  anathema  to  the  member-^, 
and  that  any  scheme  which  involved  the  exercise  -if 
State  control  would  stand  condemned  without  trial 
on  that  account.  The  author  had  handled  this  sub- 
ject very  warily,  setting  forth  the  pros  and  cons,  and 
in  his  conclusions  he  definitely  rejected  State  control 
of  industrv  "  upon  Geniian  lines,"'  substituting 
for  it  "  State  service  "  on  lines  analogous  to  the 
postal  service;  but  the  discussion  indicated  that 
manufacturers  would  regard  any  form  of  State  inter- 
vention with  a  very  jealous  eye,  and  that  even  the 
postal  "  service  ''  was  not  immune  from  suspicion 
as  a  medium  for  despotic,  thou~gh  veiled,  control  by 
the  State. 

Secondly,  there  could  be  no  doubt  that  the  meet- 
ing almost  unanimously  approved,  and  even  de- 
manded, collective  action,  at  any  rate  in  connection 
with  the  overseas  distribution  of  engineering  goods : 
the  position  with  regard  to  co-operation  in  produc- 
tion was  not  quite  so  clear,  but  certainly  the  con- 
sensus of  opinion  was  generally  in  favour  of  it,  and 
several  speakers  emphasised  the  necessity  of  reduc- 
ing competition  between  manufacturers  in  similar 
lines  by  the  adoption  of  a  measure  of  co-ordination 
or  specialisation  within  specified  limits.  Only  by 
such  means,  it  was  urged,  would  it  be  possible  for 
British  manufacturers  to  cope  w^ith  the  gigantic 
organisations  which  have  their  roots  in  Germany 
and  the  United  States,  and  of  which  the  ramifica- 
tions embrace  the  whole  world — actually,  as  in  the 
case  of  the  former,  or  potentially,  as  in  the  case  of 
the  latter. 

Another  factor  in  the  problem  which  received  a 
good  deal  of  attention  was  the  question  of  the 
middle-man,  whose  popularity  appeared  to  be  a 
minus  quantity;  in  this  connection  much  criticism 
was  directed  at  the  intermediary  "  Board  of  Con- 
trol "  outlined  by  the  author,  and  there  was  a  de- 
cided disposition  to  "  short-circuit  "  this  body  by 
direct  communication  between  the  producing  and 
distributing  organisations. 

But  all  these  questions  are  subordinate  to  what. 
in  our  opinion,  was  the  real,  solid  outcome  of  the 
meeting — namely,  the  general  feeling  that  the  time 
for  talking  w-as  past,  and  that  the  time  had  come  for 
action.  No  one  can  tell  when  the  war  will  end,  but 
of  one  thing  there  can  be  no  question — that  there  is 
not  a  day  to  spare  in  making  and  perfecting  our 
preparations  for  the  new  peace  conditions;  not  the 
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return  of  peace  conditions.  |or  the  old  rcgliii£-ii^s 
^"'ipJii'"  p-^^j^  anH  we -shall  face  a  new  world.     As 
Mr.  Williams  remarked,  when  peace  returns  "  busi- 
ness as  usual  "  will  not  serve;  we  must  devise  new 
methods  and  lay  new  plans  in  readiness,  for  the  in- 
dustrial struggle  which  will  then  commence.    Hence 
the  question  of  the  hour  is  what  step  shall  be  taken 
to  bring  the  matter  to  a  head,  and  to  institute  imme- 
diate action.     Only   one   practical  proposal  to   this 
end  was  put  forward,- namely,  that  of  Capt.  Slacke, 
that  the    Councils  of  the   three   great  engineering 
Institutions    should    jointly  approach  the   Overseas 
Trade     Advisory     Committee,     the     persomiel     of 
which  had  been  announced  on  the  same  day,   and 
secure  its  support;  ft  is  obvious  that,  apart  from  any 
question   of    "  control  "    or  "  service,"  the    cordial 
support  of  the  Government  is  indispensable  to  the 
successful  inauguration  of  any  national  scheme  of 
the  kind  under  discussion.     If  such  combined  action 
can  be  arranged,  there  can  be  no  doubt  that  it  will 
carry  great  weight  with  the  Department  of  Over- 
seas Trade,  and  its  effect  would  be  greatly  increased 
by  the  co-operation  of  the  B.E.A.M.A.,  whose  sym- 
pathy may  safely  be   relied  upon,  as  well  as  repre- 
sentatives  of  other   important    bodies  interested  in 
the  engineering   industries.     Any   such  movement 
must  have  a  beginning,  and  the  initial  impetus  might 
well    be   furnished   by   the    appointment  of  a  small 
committee   by  the   Council  of  the   I.E.E.,   to   carry 
out  the  preliminary  negotiations  and  arrangements 
with  a  view  to  the  early  formation  of  a  widely  repre- 
sentative committee  charged  with  the  duty  of  formu- 
lating   a     suitable    constitution    for    the    proposed 
organisation  and  securing'  its  creation. 

Granted  that,  as  the  meeting  made  manifest,  some 
system'  of  organised  co-operative  selling  in  oversea 
markets  is  essential  to  the  development  of  the  engi- 
neering export  trade,  and  that  such  system,  as  the 
discussion  also  demonstrated,  must  be  entirely  free 
from  State  control,  the  question  arises  :   What  form 
should  be  given  to  the  central  organisation,   which 
is  obviously  necessary  to  co-ordinate  the  efforts  of 
the  manufacturers   and   to  satisfy  the   requirements 
of  both  producers  and  consumers  ?     Several  alter- 
natives present   themselves,    besides   the   system   at 
present  mainly  in  vogue — namely,  direct  representa- 
tion abroad  by  the  manufacturing  firm  itself.     In  the 
absence   of  State   intervention,   this   system   will   of 
necessity  always  remain  open  to  arH  firms  that  are 
large     enough,     strong  '  enough,     and     adequately 
equipped  with  a  capable  staff  to  undertake  the  wide 
range  of  duties   involved;  but  obviously  it   will   re- 
main difficult  as  at  present  for  any  individual   firm 
to  secure  adequate  representation  all  over  the  world, 
and  being  outside  the  national   organisation  it  will 
not  enjoy  the  advantages  derived  from  co-operative 
effort.     Groups  of  manufacturers,  none  of  whom  is 
.  in  direct    competition  with  his   associates,   may  be 
formed,  and,  in  fact,  have  been  formed  on  various 
occasions,     with    varying    degrees    of    success    or 
failure ;    such  groups,   however,    are   still    liable    to 
meet  with  competition  from  other  similar  groups  or 
from  independent  manufacturers,  and  also  suffer  in 
joint  tendering  from  the  fact  that  one  or  other  of 
the  component  firms  may  be  too  busily  engaged  in 
other  directions  to  be   able  or   willing  to  quote    a 
close  price,  with  the  result  that  orders  that  might 
have   benefited   the    whole    group    are    placed    else- 
where.     On    the  other   hand,   groups  of   manufac- 
turers in  the  same  line  of  business  may  be  formed, 
and   here   a    full    measure    of    co-operation   can   be 
realised,   together  with   the   widest    representation, 
comparative   freedom   from  home  competition,   and 
facilities  for  co-ordinated  specialisation.     The  best 
example  of  such  a  combination  is  the  Cable-Makers' 
Association,    which   since    its    formation,    some    20 
years  ago,  has  been  remarkably  successful,  and  has 
benefited  both  its  own  members  and  its  customers, 
besides    raising  the    standard  of  quality  of    British 
cables  to  a  pitch  of  unrivalled  excellence.     We  be- 


lieve that  this  Association  has  from  time  to  time 
contemplated  the  establishment  of  a  co-operative 
selling  organisation  to  deal  with  oversea  trade,  but 
unfortunately  individual  manufacturers  have  been 
unwilling  to  pool  the  trading  connections  which 
they  have  built  up  for  themselves  in  certain  terri- 
tories, for  the  benefit  of  the  Association  as  a  whole, 
although  they  fully  appreciate  the  advantages  that 
would  accrue  to  all  the  members  from  this  course. 
It  may  be  suggested  that  if  aa  existing  Association 
of  such  a  type  has  failed  to  agree  upon  a  co-opera- 
tive scheme,  there  is  little  prospect  of  agreement 
between  all  the  engineering  trades;  but  we  may  : 
again  point  out  that  entirely  new  conditions  will 
prevail  in  the  future.  All  parties  have  realised  the 
imperative  necessity  of  collective  action  and  com- 
munity of  interests,  and  should  be  willing  to  sub- 
ordinate their  predilections  to  the  common  good,  in  • 
which  they  will  share. 

At  the  moment  the  proposal  of  Mr.  Andrews  to 
fonn  a  single  central  body  charged  with  the  duty 
of  co-ordinating  the  activities  of  the  manufacturers 
and  developing   a   comprehensive  organisation   for  1 
the  disposal  of  their  products  throughout  the  world 
holds  the,  field ;  apart  from  the  absolute  rejection  of . 
State  control,  the  details  of  the  scheme  are  of  no 
immediate   concern — they  remain  to  be  considered 
by  the  proposed  committee.      But  one  factor  of  the 
first  importance  demands  attention — the  method  of 
financing  the  projected  organisation.       The  author 
proposed  that  the  assistance  of  the  State  should  be 
invoked,  in  order  to  cover  operating  expenses,  but 
mainly  to  provide  for  the  maintenance  of  adequate  ] 
stocks  in  every  overseas  centre,  without  which  it  is 
impossible  to    carry   on  any   considerable   trade  in 
standard  engineering  supplies.    But  direct  assistance 
from  the  State  is  liable  to  result  in  a  measure  of 
State  control,  which  would  not  be  acceptable  to  the  ^ 
industry.  ^ 

In  private  discussion  on  the  matter,  a  well-known  | 
electrical    engineer    has    suggested    an    alternativcj 
method  of  finance  which  is  worthy  of  careful  con-'ij 
sideration.     His  proposal  is  that  a  very  large  num-| 
ber  of  leading  British  manufacturers  of  all  types  of  < 
engineering  products    shall   guarantee  the  interest,  » 
and  repayment  by  sinking  fund,  of  any  capital  sub- -5 
scribed  for  this  purpose.    The  actual  funds  might  be-; 
raised   by   public  subscription   for  State  bonds,  but^ 
as  the   manufacturers  would  be   solely  responsible ;; 
'     for  the  fund,  there  would  be  no  question  of  interfer- ^ 
ence  by  the  State,  which  would  be  in  the  position  of' 
a  bank  lending  money  to  a  trading  concern.      The 
very  large  number  of  guarantors  would  ensure  abso-<! 
lute   security,  while  naturally  business   would    only  .J 
be  placed  with  manufacturers  who  were  guarantors^."' 
to  the  co-operative   scheme.     We   understand  that? 
■   the  author  regards  this  suggestion  as  in  every  res-J 
pect  better  than  his  own  proposal  for  financing  the'" 
scheme,  and  as  being  free  from  the  many  apparent-j 
objections  to  other  suggested  schemes.     But  havingij; 
in  view  the  unimpeachable  security,  would  it  not  b^. 
possible  to  go  direct  to  the  public  for  the  money?   ^ 
Here  we  must  leave  the  matter  for  the  moment g 
but  we  may  be  excused  for  expressing  our  extreme,; 
gratification  at  the  cordial  reception  accorded  to  the; 
proposal  for  the  adoption  of  co-operative  method^ 
in    connection  with  our  export    engineering  tradei 
For  many  years  past,  and  especially  since  the  out^ 
break  of  war,  we  have  constantly  pressed  upon  ovti 
readers  the  urgent  necessity  of  co-operation  in  ordei 
to  cope  with  foreign  competition  on  the  one  ham" 
and   to  reduce  the  excessive   competition   betwee; 
our  own  people  on  the  other.     We  will  not  labou; 
the  point — suffice  it  for  us  to  draw  attention  to  tb 
appended   extracts  selected   from  the  many  article;^ 
on  this  subject  that  we  have  published  as  justifica;^ 
tion  for  our  pleasure  at  seeing  the  policy  which  w^ 
have  championed   at  last,  apparently,  endorsed  by 
the  industry,  and  in  a  fair  way  to  be  carried  into, 
effect.  :' 
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We  are  not  in  the  habit  of  reproducing  extracts  from 
our  past  volumes,  but  we  make  a  departure  from 
our  ctistom  this  week.  The  important  paper  and 
discussion  at  the  Institution  of  Electrical  Engineers 
last  week  seem  to  justify  the  reprinting  of  a  few  of 
our  war-time  comments  on  the  subject  of  co-opera- 
tion   for    overseas    trade.       We    believe    that    the 

\"iEw's  policy  is  known  to  most  electrical  busi-. 

-  men,  but  possibly  some  who  have  been  too  busy 
iLi  read  will  care  to  peruse  the  following"  remarks, 
which  are  typical  of  many  published  both  before  the 
outbreak  of  war  and  consistently  during  its  progress 

'  n  to  date:  — 

-operation  in    Trade   Expansion.— In  the  absence   of  any 
lite  information  regarding  associated  efforts  that  may  be 
•ot  for  beginning  or  extending  electrical   trading  opei-a- 
~    ....    we   place   oui'selves  at  the   .<»rvice   of   British 
trical    manufacturers.     Somebody   must   take    the    initia- 
ii\r  in  matters  of  this  kind    .    .    .    vre  can   proceed  to  deli- 
1'  ':ito  seriously,    perhaps   prepare  a   plan  of  campaign,  and 
ii"r  together  the  neoessaiy  forces  ready  for  definite  opera- 
^    to   begin  at  the  psychological    moment.    ...    In    co- 
ition many  things  are  possible  that  individuals  cannot  do 
■.     ...     A    dozen    or    so    manufacturers    of    different 
-es  of  machinery  or  goods  might  collectively,  by  one  (.r 
efficient  representatives  sent  to  each  market,   study  the 
i:-    of    these    markets    simultaneously    ....    or  ^  they 
It  send  a  stronger  representation  to  study  each  in  tvu'n. 
.    We  talk  of  "  capturing  ti'ade — let  us  not  be  less  readv 
111  onr  trade  callings,  than  our  legislators  in  theirs,  to  follow 
up  our  talking  with  action.    We  urge  our  readers  to  prepare 
themselves    for   carrying   the  electrical   trade    war    into    the 
"countiies    we    have  named    by    beginning  to    organise   their 
forces  straight  away.     .    .    .     We  shall  be  pleased  to  do  what- 
ever we  can  to  bring  together  those  who  desire  to  consider 
the  taking  of  joint  action,   and  if  our  preliminary   measux'es 
succeed,  to  leave  the  matter  for  those  directly  concerned  to 
doreiop  fuUv  along  their  own  hnes." — Elec.  Eev.,  Septembei 
r    1,  .1914,  p.  419.' 

-operation  in   Trade  Expansion. — The  wUlingiiess  on  the 

of  several   firms  to   consider  the   matter  in    conference 

>lii4ild  induce  others  to  take  advantage  of  that  frame  of  mind 

while  it  exists.    In  our  view  it  is  not  too  early  for  business 

like  dehberations  to  take  place,  so  that  suitable  preparations 

may  be  made  in  good  time.     Indeed,  information  has  reached 

■  our  ears  of  magnificent  engineering  contracts  that  have  lately 

heon  booked  in  a  market  which  our  firms  have  long  desirel 

•nter.   the  contracts  refeiTcd  to  having  been   secured   be- 

f  of  a  policy  of  concerted  action  arranged  aome  time  ago 

d  number  of  fii-ms.     This  success  alone,    coming   during 

v,ir   time,  suggests   that   there   need  be  no   delay  in   takint* 

definite  measures.-i-ELEC.   Rev.,  October  '2nd,  1914,  p.  4.51. 

Reconnoitring. — We  are  not  suggesting  that  British  elec- 
trical manufacturers  are  asleep  or  that  they  have  done  noth- 
ing. Our  post-bag  and  our  conversation  with  men  have  told 
us  differently.  Here  and  there  individual  firms  are  consider- 
ing their  own  personal  relation  to  the  position  :  how  they 
can  in  their  works  make  this  or  that  new  line,  or  what  pros- 
pect's theii"  particular-  make  of  article  would  have  in  a  new 
market,  and  how  to  get  it  known  there.  But  there  is  a 
danger  of  their  losing  heart.,  because  of  the  inevitable  u-ea'i- 
ncss  of  individual  policy  and  isolated  action.  They  could  so 
much  more  readily  and  more  hopefully  consider  the  difficul- 
ties and  the  prospects,  and  the  financial  and  technical  prob- 
lems involved  if  they  could  only  put  their  heads  together. 
There  is  a  desii-e  on  the  part  of  some  to  act  in  co-operation, 
or,  at  any  rate,  to  study  matters  in  a  preliminary  way  in 
conference,  and  we  trust  as  the  weeks  pass  by  this  disposition 
may  gi-ow,  and  something  useful  may  be  done.  We  should 
like  to  recommend  that  a  public  meeting  of  the  electrical 
industry  be  summoned  at  which  the  position  shall  be  'aid 
before  us  all  by  an  authority,  and  discussed  seriously  and  in 
detail,  and  without  feelings  of  undue  reserve  and  suspicion.— 
Ei.EC.  Eev.,  October  16th.  1914,  p.  514. 

Co-operation. — It  may  be  that  other  co-operative  electrical 
schemes  have  lapsed  because  it  is  but  human  that  manv 
members  of  the  body  corjwrate  should  have  widely  divergent 
interests,  and  that  co-operation  can  only  be  haiinoniously 
conducted  when  it  limits  itself  to  those  matters  where  it  can 
r'onduce  to  the  good  of  the  whole,  and  is  ruthlessly  harsh  or 
imfair  to  none.  .  .  .  As  a  business  people  we  ought  to  1  e 
co-operating  in  connection  with  the  .'supersession  of  German 
•export  trade.  .  .  .  There  is  a  general  trade  co-operation 
proposition,  such  as  we  have  recently  advocated,  which  is 
not  too  ambitious,  and  which  ought  to  be  canied  into  effect 
3U9t  as  soon  as  ever  possible.  We  have  urged  electrical  and 
allied  manufacturing  firms  who  are  unable  alone  to  tackle 
the  new  markets  and  the  new  lines  of  manufactures 
to  put  their  heads  together  for  these  express  pur- 
poses, and  there  is  a  disposition  on  the  part  of  a 
number  of  them  to  do  so.  We  would  that  they  were 
more  numerous  and  more,  enthusia-stic.  ...  If  the  Board 
of  Trade  cannot  undertake  specialised  investigations  of  this 
chaj^cter,  then  perhaps  our  own  electrical   organisation  can 


do  it  by  a  co-operative  effort  of  the  manufacturer.  .  .  . 
It  is  iJerfectly  true  that  individual  firms  have  divergent  in- 
terests, but  is  it  impracticable  for  them  to  make  some  grand 
united  effort  at  this  exceptionahtime,  in  order  that  advantage 
may  be  taken  of  the  prevailing  opportunity?  Certainly  that 
blessed  word  Co-operation,  with  which  we  have  opened  this 
article,  seems  to  call  for  reiteration  at  the  end  of  it,  for  it 
can  only  be  by  co-opeiative  effort  on  very  broad  lines  that 
we  can  secure  what  awaits  us. — Elec.  Eev.,  November  20th, 
1914,   p.  677. 

Our  Future. — As  we  have  refenied  to  the  necessity  fot 
the  guidance  that  oomes  from  big  men  and  from  experienced 
experts,  we  may  be  permitted  to  bring  these  notes  to  a  conclu- 
sion by  divulging  a  conversation  that  we  had  with  a  most  estim- 
able German  gentleman  of  wide  experience  several  years  ago. 
Mr.  J.  Stottner,  who,  we  beUeve,  built  up  the  great  business 
of  the  Electrical  Co.,  Ltd.,  in  these  islands  from  "the  very 
smallest  beginnings,  and  was  responsible  for  the  placing  ot 
milhons  of  pounds'  worth  of  contracts  with  the  Allgemeine 
Electiicitats  Gesellschaft,  in  Berlin,  was  discussing  with  us 
shortly  before  his  death  the  position  of  the  electrical 
industry  in  this  country.  .  .  .  Mr.  Stottnex  was  no 
longer  the  representative  of  the  conceni  to  which  for 
years  he  had  devoted  himself  heart  and  soul.  He  appeared 
-to  si)eak  with  all  sincerity,  and  what  he  said  carried  convic- 
tion. He  deprecated  our  scattered  and  entangled  manufac- 
turing oijerations;  decried  the  habit  of  attempting  to  manu- 
facture "  eveiything  electrical  "  in  a  comparativjely  small  fac- 
tory ;  advocated  the  closing  or  else  the  complete  reorganisation 
ot  many  of  our  small  factories,  which  he  considered  coukl 
not  hope  to  manufacture  competitively  when  they  devoted 
themselves  to  scores  and  himdreds  of  more  or  less  dissimilar 
productions;  he  would,  by  a  process  of  arrangement  between 
different  firms  or  companies,  concentrate  the  manufacture  of 
particular  hnes  of  machinery  or  apparatus  in  specialised  fac- 
tories run  on  a  large  scale,  in  several  selected  districts — 
motors  here,  switchgear  there,  engines  and  turbines  some- 
where else,  and  so  on.  This,  in  brief,  was  the  course  advo- 
cated by  Mr.  Stottner,  who  knew  the  reasons  for  German 
success  in  Geimany,  and  for  his  own  success  as  a  competitor 
here.  He  positively  affirmed  that  if  Britain,  as  an  electrical 
nianufaotuiing  coimti-y.  was  ever  to  stand  up  effectively 
against  Germany  there  was  no  other  way  in  which  it  was  to 
be  brough  about.  .  .  .  Since  that  date  we  have  wit- 
nessed the  carrying  out  of  the  idea  on  a  small  scale  in  connec- 
tion with  some  sections  of  the  industry  in  England,  and  it  has 
been  our  privilege  to  visit  works  whose  owners  have  had 
reason  for  feeling  gratified  with  the  measure  of  success  which 
had  attended  their  efforts  at  more  or  less  strict  specialisation. 
.\t  times  the  best  concerted  schemes  "  gang  aft  a-gley,"  ami 
the  many  interests  requiiing  reconciliation,  and  needing  to 
be  called  upon  to  make  sacrifices  and  eft'ect  compromises,  make 
Mr.  Stottner's  proposition  one  of  great  complexity  and  diffi- 
culty, but  we  do  not  consider  that  any  time  spent  considering 
such  questions  can  be  wasted  in  view  of  the  vast  changes 
that  lie  ahead  interaationallv. — Elec.  Eev..  Julv  9th,  191.5, 
p.  37. 


The  Balfour  Report  on  Trade  Organisation  and  Foreign 
Competition. — We  are  unable  this  week  to  refer  fully  to  the 
four  reports  of  Lord  Balfour's  Committee  on  Commercial 
and  Industrial  Policy  .\fter  the  War,  but  in  view  of  the  dis- 
cussion at  the  Institution  of  Electrical  Engineei-s  last  week, 
we  may  state  that  consideration  of  the  subject  of  industrial 
and  commercial  organisation  brings  from  the  Committee 
strong  recommendations  in  favour  of  closer  combination 
among  traders  as  a  means  of  meeting  increasing  foreign  com- 
petition. While  there  is  a  danger  that  such  combination  may 
not  only  tend  to  diminish  the  individual  enterijrise  to  which 
the  progress  of  British  manufactui-e  and  industry  has  been 
largely  due,  but  may  also  be  carried  to  a  point  at  which  it 
'becomes  detrimental  to  the  general  interest  of  the  country, 
they  agi-eed  that  in  ^some  important  directions  the  indivi- 
dualistic methods  hitherto  adopted  should  be.  supplemented 
or  entirely  replaced  by  co-operation  in  I'espect  of  (1)  the 
securing  of  supplies  of  materials.  {'2)  production,  including 
standardisation  and  scientific  and  indirstrial  research,  and  (3) 
TOarketing.  It  is  very  desii-able  they  think  that  in  all  im- 
portant British  industries  there  shoidd  exist  strong,  compre- 
hensive, and  well-organised  associations  which  should  be 
clearing-houses  of  information  of  common  interest,  competent 
to  voice  the  opinion  and  needs  of  their  respective  trades  as  a 
whole.  EveiT  encouragement  should  I>e  given  by  the  Gov- 
ernment to  the  fomiation  of  combinations  of  manufacturers 
and  others  concerned  with  securin"  supplies  and  materials. 
In  regard  to  production,  the  Committee  think  that  the  con- 

^  stnictive  action  must  come  from  the  industries  themselves. 
While  the  Committee  do  not  think  it  would  l>e  expedient  for 
the  Government  to  aim  at  positive  control  of  trade  combina- 
tions, they  think  that  -some  nieiins  .should  lie  devised  for 
securing  to  a  responsible  Government  Depai+ment  adequate 
infomiation  as  to  their  fonnation.  with  provision  for  St.ite 
investigation  in  .si>ecial  cases.  They  also  think  that  comlii- 
nations  should  he.  legalised  so  as  to  be  enforceable  between 
members,  provided  that  they  are  registered  at  the  Board  of 

Trade,    which  should   have   power  t<i  call  for  information  as 

to  their  operations.  In  the  case  of  international  combina- 
tions to  which  British  finn.s  are  parties  compulsory  registra- 
ticMi  is  recommended 
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LARGE     STEAM     TURBINES. 


[COJLMUNICATED.] 

There  is  little  doubt  that  sooner  or  later  turbines  that  are 
oonsiderably  larger  and  more  economical  than  those  at  present 
in  use  will  be  installed  in  power  stations  in  this  country. 
The  advantages  of  large  generating  sets  in  stations  erected 
on  roomy  and  efficient  sites  are  pretty  generally  recognised. 
Turbo-generators  having  capacities  in  the  neighbourhood 
of  20,000  Kw.  are  economical  in  steam  consumption  ;  the 
first  cost  per  kw.  is  low,  and,  compared  with  other  prime 
movers  and  turbines  of  smaller  outputs,  the  floor  space 
required  for  each  kw.  installed  is  a  remarkably  small 
<juantity.  A  20,000-KW.  set  does  not,  of  course  take  up 
anything  like  10  times  as  much  space  as  a  2,000-KW.  set, 
and  when  we  compare  the  space  occupied  by  20,000-K\y.  and 
by  200-KW.  machines,  the  discrepancy  becomes  much  more 
marked.  Similarly,  in  respect  of  labour  it  is  evident, 
having  regard  to  the  fact  that  a  turbine  is  self -lubricating, 
that  a  20,000-KW.  set  will  not  rer|nire  very  much  more 
attention  than  a  set  that  is  considerably  smaller.  These 
advantages,  coupled  with  the  fact  that  the  large  units  have 
a  lower  steam  consumption  than  those  of  smaller  capacities, 
render  their  use  desirable  in  connection  with  the  economical 
generation  of  electricity.  In  the  report  recently  issued  by 
the  Coal  Conservation  Sub-Committee  it  is  proposed  to 
install  in  the  national  power  houses  sets  having  outputs  of 
not  less  than  20,000  KW.,  and  it  is  considered  that  in  the 
most  important  industrial  districts  machines  of  50,000  kw. 
might  be  used. 

Generating  sets  of  such  capacities  have  not,  as  yet,  been 
put  into  operation  in  Great  Britain,  although  a  25,000-KW". 
machine  was  built  some  time  back  by  Messrs.  C.  A.  Parsons 
for  the  Fisk  Street  station  of  the  Commonwealth  Edison 
Co.,  U.S.A.,  the  order,  it  is  said,  having  come  to  this 
country  mainly  by  reason  of  the  superior  steam  economy 
guaranteed.  The  consumption  guaranteed  was  excep- 
tionally low.  With  steam  at  an  initial  pressure  of  200  lb. 
per  sq.  in.,  superheated  to  200°  F.  and  with  an  absolute 
pressure  in  the  condenser  equivalent  to  1  in.,  the  turbine 
was  to  have,  when  working  at  20,000  KW.,  a  consumption 
of  not  more  than  ll"2.j  lb.  per  unit.  At  2.5  per  cent,  over  or 
under  load  the  consumption  per  unit  was  not  toe.xceed  llMlolb., 
and  at  half  load  12%5  lb.  The  penalty  for  any  excess  alxive 
12-2.=)  lb.  at  20,000  KW.  was  £.500  for  each  one-fifth  of  a 
pound,  but  improvements  were  to  be  rewarded  hj  a  bonus  of 
equal  rate.  The  guaranteed  steam  consumption  is  equal  to 
8"1  lb.  per  shaft  horse-power,  a  result  that  has  not  hitherto 
been  attained  in  marine  practice.  Turbine  steam  consump- 
tions have  steadily  been  reduced,  owing  partly  to  the  in- 
crease in  size  and  partly  to  modifications  in  design  as  the 
result  of  experience.  Between  the  years  lOOi)  and  1911 
there  was  marked  progress  in  this  direction.  During  this 
period  the  steam  consumption  per  Kw.-honr  was  reduced 
from  12"75  lb.  to  llMl  lb.,  and  the  total  efficiency — /.'.,  the 
actual  output  of  generator  divided  by  the  mechanical 
equivalent  of  heat  drop  according  to  adiabatic  expansion — 
was  raised  from  OS'S  per  cent,  in  li)06  to  (i(5"3  per  cent,  in 
1007  and  to  68'4  in  1910,  these  figures  relating  to  turbines 
of  moderate  outputs. 

The  20,000-  and  30,000-Kw.  turbines  that  have  so  far 
been  built  are  constructed  on  rather  different  lines  to 
smaller  turbines,  such  as  those  at  present  in  operation  in 
this  country.  They  consist  of  high-  and  low-pressure  units, 
and.  in  the  case  of  the  Parsons  machine  built  for  the  Com- 
monwealth Electric  Co.,  these  t^vo  units  are  arranged  in 
tandem  and  are  mechanically  coupled.  The  low-pressure 
turbine  is  of  the  double-flow  type,  the  steam  from  the  high- 
pressnre  element  entering  at  the  centre  and  passing  to  the 
right  and  left  tlirough  successive  stages  of  expansion,  ex- 
hausting at  Ixtth  ends  and  then  flowing  to  the  condenser, 
which  has  a  cooling  surface  of  39,000  sq.  ft.  Apart  from 
the  fact,  however,  that  the  steam  is  utilised  in  two  separate 
cylinders,  high  and  low  pressure,  each  developing  the  same 
horee-power,  and  that  the  low-pressure  element  is  of  the 
double-flow  type,  this  machine  is  built  on  more  or  less 
standard  lines.  The  high-pressure  turbine  is  of  the  single- 
flow  parallel  type,  the  end  pressure  being  balanced  by  three 
dummy  pistons  of  standard  design.  In  accordance  with 
the  practice  which  has  now  been  adopted  by  Messrs.  C.  A. 


Parsons  for  some  years,  and  with  very  beneficial  results,  the- ;' 
tips  of  the  blades  are  thinned,  so  that  in  the  event  of  the  '-^ 
rotnr  touching  the  interior  of  the  casing,  which  it  is  apt  to  ;! 
do  in  the  event  of  the  casing  being  distorted,  the  blades  do  .-) 
not  suffer  material  damage.  liefore  this  practice  of  ^ 
thinning  the  blades  was  adopted,  blade  strippnng  in  reaction  | 
turbines,  which  must,  of  course,  have  fine  radial  clearances,  f 
was  not  altogether  an  uncommon  occurrence,  but  by  -^ 
thinning  the  blade  tips  this  trouble  has  been  greatly  reduced..  | 
The  blades  in  that  portion  of  the  turbine  that  is  subjected  i 
to  the  high  temperature  of  the  superheated  steam  are  of  s 
copper.  1 

In  American  power  houses,  where  turbines  of  large  capacity  ^ 
have  been  installed,  the  saving  in  floor  space  has  been  very  f 
considerable,  and  especially  where  these  sets  have  replaced  5 
reciprocating  engines.     A  case  in  point  is  furnished  by  the    • 
Seventy-Fourth  Street  station  of  the  Interborough  Rapid  i 
Transit  Co..  in  which  in  the  year  1915  four  reciprocating-  i 
engines,  having  an  aggregate  capacity  of  28.000  KW.,  were  ^> 
replaced  by  three  30,000-KW.  turbine  sets  giving  an  aggre-  5 
gate  capacity  of   90,000    kw.   with  the  same  floor  space.  4 
These   turbines,   which   are  Westinghouse  machines,  work  "5 
at  a  steam  pressure  of  200  lb.  per  sq.  in.,  a  vacuum  of  29  in.,  3 
and  a  superheat  of  120"  F.     The  most  economical  load  is-t 
2.5,000  KW.,  at  which  the  steam  consumption  is  said  to  be-* 
ir27  lb.   per  unit.      The  reciprocating  sets  worked  at  a  * 
pressure  of  1 50  lb.  per  sq.  in.  and  a  vacuum  of  25  in.,  and  con-  -5 
sumed  17 "3  lb.  of  steam  per  KW.-hour.     Hence  the  steam ,  ^ 
consumption  of  the  turbine  is  only  approximately  05  per  J 
cent,  of  that  of  the  reciprocating  engines,  each  consumption.s 
being  taken  at  the  point  of  best  efficiency.     If  the  three-. i 
turbines  were  operated  three-fourths  of  the  time  at  25,000  kw.  iS 
(the  output  at  which  the  machines  .are  most  eflicient)  the  "^ 
saving  in  fuel  alone  for  each  unit  would  amount  to  over-^ 
£40,000  per  annum,  based  on  coal  at  15s.  per  ton,  and  an  ^ 
average  evaporation  of  .S"7   lb.  of  water  per  lb.  of  coal,  i 
These     turbines    also     have    two     cylinders,    high-    and  2 
low-pressure,  but,  unlike  the  Parsons  machine  supplied  to- 9 
the  Commonwealth    Edison    Co.,  each   element    drives  a.^ 
separate  alternator  operating  at  the  most  desirable  speed  '2 
for  the  corresponding  turbine  cylinder.     Clearly  the  cost  of  ^ 
a  unit  built  upon  these  lines  is  gi'eater  than  that  of  one-^ 
with  only  one  alternator,  or  a  turbine  in  which  the  steam  j 
expands  in  a  single  cylinder,  but  with  machines  of  this  size-, 
the  two-cylinder  arrangement  is  necessary  to  obtain  the  best' 
economy.     Although  all  these  large  reaction  turbines  have- 
two  separate  cylinders,  the  same  governor' and  oil  pump  will; 
serve  for  both  parts  of  the  machine.     The  governor  dealing- 
with  the  steam  at  boiler  pressure  controls  the  speed  of  both- 
elements,  and  gives  variable  back  pressure    at   the  high- 
pressure  end  and  the  best   efficiency   at   all  intermediate- 
loads,  as  well  as  the  load  for  which  the  machine  is  mainly 
intended. 

At  first  it  may  appear  that  this  practice  of  using  two' 
alternators,  one  for  eaich  cylinder,  necessitates  coupling  each' 
machine  to  the  station  bus-bars  separately  ;  but  this  is  not--:, 
the  case.  The  two  alternators  are  permanently  connected 
together  with  cables,  and  are  synchronised  as  a  single  >i-r. 
and  when  the  machine  is  switched  on  to  the  bus-bars  tl it- 
low-pressure  element  carries  all  the  load  it  is  able  to  carry 
with  the  steam  it  receives  from  the  high-pressure  element.. 
When  starting  the  set  the  fields  of  both  generators  are  ener- 
gised, and  when  steam  is  admitted  to  the  machine  and  the-- 
rotors  begin  to  revolve,  they  build  up  their  voltages  and' 
pitll  into  step.  At  the  maximum  output  the  two  elements- 
share  the  load  equally,  Init  at  intermediate  loads  the  high- 
pressure  portion  carries  slightly  heavier  loads  than  the  low- 
pressure  portion.  At  a  load  of  30,000  kw.  the  steam 
pressure  at  the  low-pressure  inlet  i*  18  lb.  absolute,  at- 
25,000  KW.  14  lb.,  and  at  1(;,000  kw.  10  lb.  The  double- 
flow  arrangement,  though  abandoned  on  turbines  of  such 
capacities  as  those  operating  at  the  present  time  in  this- 
country,  offers  marked  advantages-  on  the  low-pressure: 
portion  of  machines  such  as  those  under  consideration.  It 
eliminates  all  end  pressure,  and  gives  ample  blade  area  for 
the  large  volumes  of  steam  that  have  to  be  dealt  with. 

Naturally,  turbo-generators  of  this  size  require  a  very- 
large  volume  of  air  to  cool  them,  and  the  idea  of  utilising 
the  discharged  air  at  increased  t;gmperature  for  the  boiler- 
ilraught  seems  to  demand  special  consideration  with  sucfe 
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large  sets.  The  scheme  has  been  adopted  in  the  Seventy- 
Fourth  Street  station  of  the  Interboroutjh  Kapid  Transit  Co., 
and  it  can,  of  course,  be  adopted  in  other  large  stations  with 
equal  advantage.  Although  it  appears  at  first  sight  that 
the  plan  of  dividing  these  large  generating  sets  into  two 
units,  high-  and  low-pressure,  is  an  expensive  procedure 
which  ought  to  be  avoided,  experience  shows  that  the  policy 
is  a  sound  one,  for  the  turbine  designer  may  adopt  propor- 
portions  conducive  to  economy  without  being  restricted  by 
mechanical  limitations.  That  an  economical  2."),000-kw., 
2.")-cycle  set  can  be  built  with  only  one  alternator  is  evident 
from  the  fact  that  the  Parsons  machine  built  for  the  Com- 
monwealth Edison  Co.  is  constructed  on  these  lines.  The 
speed  in  this  case  is  750  b.p.m.,  but  in  the  case  of  the  West- 
inghouse  sets  erected  in  the  Seventy- Fourth  Street  station 
of  the  Interborough  Rapid  Transit  Co.,  which  are  also 
I'.'i-cycle  machines,  the  speed  of  the  high-pressure  rotor  is 
1,.")00  R.p.Ji.,  whilst  the  low-pressure  rotor  runs  at  half  this 
speed,  and  the  numbers  of  poles  on  the  two  alternators  differ 
accordingly.  Naturally,  the  high-pressure  element  is  con- 
siderably smaller  than  the  low-pressure  one,  and  the  double- 
alternator  arrangement  enables  half  the  set  to  be  run 
separately  in  case  of  emergency. 


JOINTS     ON     TRIPLE-CONCENTRIC 
TO     THREE-CORE     LEAD-COVERED     CABLES. 


By  p.  WARDLE,  Carlisle  Electricity  Works. 


The  writer,  in  submitting  the  following  article  for  publi- 
cation, hopes  that  it  will  be  of  interest  to  those  mains 
engineers  who  are  responsible  for  the  maintenance  and 
repair  of  u.c.  three-wire  distributing  networks,  where  the 
original  distributors  laid  down  consist  of  triple-concentric, 
lead-covered  and  armoured  cables  laid  direct,  but  which, 
during  the  last  few  years,  have  been,  and  are  being,  dis- 
carded in  favour  of  three-core,  paper-insulated,  lead-covered 
and  armoured  cables,  laid  direct. 


distributor  when  only  three-core  cable  is  available,  and  the 
usual  practice  is  to  use  a  straight-through  c.i.  joint-box. 

As  is  well  known,  the  standard  practice  now  adopted  in 
jointing  three-core  cables  is  'to  enclose  the  joint  in  a  plumbed 
lead  slee\e,  and  it  is  the  writer's  endea\our  to  apply  this  to 
T.C.  cables  wherever  possible. 

The  chief  difficulty  previously  experienced  in  making  a 
'I'.C.  to  three-core  sleeve  joint  luus  been  that  the  necessaiy 
fittings  ha^-e  been  too  bulky,  and  would  not  allow  a  reason- 
able-sized sleeve  to  fit  over  them.  This  has  now  been 
overcome  liy  the  writer,  and,  on  referring  to  ng.  1,  there 
will  be  seen  a  T.C.  to  three-core  joint,  on  a  T.C.  "l^,  'OO, 


Fig.  2.— Thkee  coi:i;  Si;r\rk  .lui.xr  In>ei:ti;ij  ik  Triple- 
coNCEXTRic  Cable. 

•12  to  three-core  -12,  -075,  -12  distributor,  with  the  finished 
joint  shown  on  the  right  of  the  figure. 

The  distance  across  tbe  outside  edges  of  the  fittings, 
which  are  fixed  diametrically  opposite,  is  3  in.,  and  the 
lead  sleeve  has  an  internal  diameter  of  -4  in. 

Fig.  2  shows  two  similar  joints  on  the  same  size  of  dis- 
tributor with  a  three-core  service  joint  in  plumbed  sleeve 
in  the  centre.  Originally  the  service  joint  was  enclosed  in 
a  cast-iron  box  with  porcelain  bushes,  but  owing  to  a  short- 
circuit  fault  in  the  gland  of  tlie  box,  rendering  the  T.C. 
distributor  at  that  point  unfit  for  further  use,  it  was  neces- 
sary to  splice  in  a  new  piece  of  three-core  cable. 


Fig.  1. — Tbiple-concentkic  to  Thkeb-core   Cable  Joint. 


However,  it  so  happens,  as  in  the  writer's  experience,  that 
in  some  towns  there  may  be  several  miles  of  this  class  of 
distributor,  of  which,  for  many  reasons,  the  renewals  cannot 
be  carried  out  all  at  once,  but,  on  the  other  hand,  may  have  to 
extend  over  a  period  of  years.  Again,  some  of  these  dis- 
tributors have  been  laid  anything  from  1.5  to  20  years,  and 
although  the  condition  of  the  cable  may  be  go<id  considering 
the  circumstances,  faults  invariably  develo])  at  the  glands 
of  both  service  and  straight-through  joint-boxes,  and  so 
damage  the  cable  that  a  new  piece  has  to  be  spliced  in. 

It  may  also  be  found  necessary  to  extend  an  existing  T.C. 


The  writer  at  the  present  moment  is  not  aware  of  this 
method  of  jointing  ever  having  been  previously  adopted  ; 
but  if  there  are  any  readers  who  have  put  the  idea  into 
practical  use,  the  writer  would  be  glad  if  they  would 
kindly  give  their  views  with  regard  to  this  class  of  joint. 


Telephones  in  France. — Tiie  Societcdes  Telephones  Jlilde 
is  the  name  of  a  now  company  which  has  lately  been  formed  in  Paris, 
with  a  capital  of  £180.000.  to  niamifactiire  telephonJQ  apparatus. 
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OVERSEAS     TRADE     AFTER     THE     WAR. 


By  ANDREW  STEWART,  M.I.E.T.. 


Thk  I'iict  Unit  ;uiy  scientific  or  learned  societ}'  sbonld  spend 
iin  evening  discussint,'  tlie  development  of  overseas  commerce 
is  another  reminder  that  the  war  has  shaken  our  most 
cherished  institutions  to  their  foundations,  and,  whether  we 
like  it  or  not,  changes  are  taking  place  in  our  outlook  and 
practice  which  would  have  been  considered  impossible  a  few 
years  ago. 

Pajxirs  on  commercial  policy  have  always  been  considered 
outside  the  scope  of  a  learned  or  scientific  body,  not  so 
much  because  the  subject  is  unscientific  or  because  the 
exponents  of  commercial  policy  may  be  less  learned  than 
those  who  could  deal  with  the  properties  of  materials  and 
the  laws  governing  their  use*  but  probably  because,  not 
being  an  exact  science,  and  being  bound  up  with  problems 
of  a  more  mercenary  and  controversial  nature,  they  were 
likely  to  give  rise  to  differences  of  opinion  which  might 
disturb  tiie  harmony  of  the  well-ordered  scientific  mind. 

Such  papers,  however,  have  their  dangers.  Mr. 
Andrews's  interesting  contribution  did  not  go  far  to 
disturb  the  scientific  mind,  but  we  can  imagine  a  paper  on 
the  commercial  aspect  of  the  Coal  Conservation  Sul)- 
Committee's  Report.  The  advocates  of  municipal  or  State 
control,  led,  say,  by  Mr.  Pearce,  and  the  advocates  of  private 
enterprise  no  less  ably  generalled  by  a  veteran  like  Mr. 
Madgen — well,  there  would  l)e  dirty  work  in  Westminster 
that  night ! 

It  is  to  be  hoped,  however,  that  the  Council  of  the 
Institution,  guided  by  our  able  and  tactful  President,  will 
do  what  they  can  to  prevent  the  Institution  of  Electrical 
Engineers  from  sliding  down  the  slippery  slope  of  con- 
troversial commercialism. 

To  return  to  Mr.  Andrews's  paper  on  "  The  Overseas 
Distribution  of  Engineering  Appliances,"  it  appears  to 
the  writer,  who  has  had  a  good  deal  of  experience  in  selling 
electrical  apparatus  abroad,  particularly  in  Europe,  that 
the  problem  of  developing  external  trade  is  more  a 
((uestion  of  simplifying,  not  complicating,  the  distribution 
of  the  goods. 

A  great  and  complex  organisation  which  intervenes 
between  the  manufacturer  and  the  user  seems  to  be  an 
unnecessary  link,  reducing  the  efficiency  and  adding  to  the 
cost  in  much  the  same  way  as  an  unnecessary  number  of 
transformers  and  converters  in  a  transmission  system. 

I  have  used  the  analogy  because  it  appeals  to  the  engi- 
neering mind,  and  I  want  to  disown  it  at  once,  and  to  direct 
the  reader's  attention  to  the  theory  that  sales  organisation 
is  hot  an  exact  science  at  all. 

What  is  more  natural  to  an  engineer  than  to  apply 
engineering  analogies  to  trade  problems  :  to  liken  manu- 
facturers to  generators,  a  control  board  to  a  switchboard, 
and  a  distributing  and  selling  organisation  to  the  distri- 
bution system  with  its  rows  of  consumers,  is  all  very  nice 
and  impracticable,  for  the  analogy  is  bad  ! 

Business,  like  medicine,  is  not  an  exact  science.  When 
a  doctor  gives  a  patient  a  dose  of  any  particular  drug,  he  is 
not  sure  what  the  result  will  be.  The  result  of  a  drug  can 
never  be  predicted  with  accuracy,  so  many  variables,  such  as 
the  constitution  and  idiosyncracies  i;f  the  patient,  have  to  be 
taken  into  account.  Thus  certain  things  have  uncertain 
results.  In  business  various  customers  are  impressed  in 
different  ways.  A  feature  in  design  that  has  no  interest  for 
one  purchaser,  will  charm  the  dollars  out  of  the  pocket  of 
another. 

In  engineering,  on  the  other  hand,  any  variation  in  the 
chemical  or  physical  properties  of  a  material  has  definite 
and  calculable  results.  That  is  why  the  engineer  is  not 
often  a  good  business  man  ;  he  applies  exact  standards  to 
things  that  are  inherently  inexact. 

Business  is  not  science  at  all — it  is  common  sense  ;  and 
when  we  try  to  treat  it  as  an  ejact  science  we  run  full  tilt 
up  against  reality  and  attempt  the  impossible.  The 
successful  business  man  is  usually  possessed  of  a  searching 
and  comprehensive  mind  ;  the  engineei',  on  the  other  hand, 
has   a   mind   that  is  intensive  and  inventive,    with  some 


special  bent — two  very  difl'erent  types.  These  two  qualities 
are  seldom  found  together. 

Mast  business  failures  are  due  tfi  want  of  common  sense, 
for.  like  most  seemingly  simple  things,  the  application  of 
common  sense  to  business  problems  is  uncommonly  difficult. 
We  must,  therefore,  be  prepared  to  treat  business  problems 
as  something  inherently  different  from  engineering 
problems. 

A  controlling  organisation  composed  of  representatives 
from  Chambers  of  Commerce,  Ministry  of  Reconstruction, 
Board  of  Trade,  Foreign  Office,  Engineering  Standards 
Committee,  Federation  of  British  Industries,  Shipping 
Merchants  (what  has  the  B.E.A.M.A.  done  to  be  left  out 
of  this  list?)  would  become  a  formidable  and  inflexible 
bureaucratic  institution,  like  unto  a  Government  Depart- 
ment, possessing  neither  soul  to  be  damned  nor  body  to  be 
kicked,  but  an  unending  source  of  bulletins,  instructions, 
and  regulations,  which  would  probably  prove  of  greater 
lienefit  to  the  paper-making,  printing,  and  waste  paper 
industries,  than  to  the  engineering  industry  which  it  was 
supposed  to  represent. 

Such  an  organisation,  if  it  were  composed  on  anything 
like  the  lines  indicated  by  ^Ir.  Andrews  in  his  paper,  would 
no  doubt  be  housed  in  some  building  worthy  of  the  Board's 
size  and  status.  It  would  probably  be  staffed  by  an  army 
of  pig-tailed  flappers,  dressed  in  transparent  stockings  and 
fur  coats,  the  usual  uniform  of  the  Government  officialette. 

The  click  of  the  typewriter,  the  clatter  of  tea  cups,  and 
other  sound.s  usually  associated  with  feminine  industry, 
might  be  heard  from  early  morn  till  dewy  eve,  but  what 
shall  it  profit  the  British  manufacturer  if  he  get  all  these 
things,  and  yet  lose  the  business  because  his  prices  are  too 
high  'i  Price,  not  distribution,  is  the  crux  of  overseas 
trade. 

Would  an  organisation  sucli  as  this  be  superior  to  the 
established  order  of  things  'i  Would-  it  give  greater  satis- 
faction to  the  overseas  purchaser  ?  Is  there  any  organ- 
isation or  institution  of  the  kind  in  existence  that  gives 
the  satisfaction,  celerity,  and  personal  interest  that  the 
average  purchaser  expects  from  the  firm  that  supplies  the 
machinery  he  \yfxnts  ? 

We  have  first,  last,  and  all  the  tims  to  please  the  user, 
and  by  this  test  any  controlling  or  selling  organisation  will 
be  judged. 

bur  export  trade  is  obtained  and  held  because  the  user 
knows  he  is  dealing  with  a  reliable  and  reputable  British 
firm,  who  generally  lose  no  time  in  putting  right  any 
trouble  that  may  arise.  Would  the  user  fare  better  were  he 
annoyed  and  irritated  by  the  circumlocutory  methods  of  a 
bureaucracy  'i 

The  success  of  the  Allgemeine  Elektrizitiits  Gesellschaft, 
Bergmann,  Siemens,  and  other  (ierman  undertakings  was 
due  to  the  fact  that  the  user  could  get  their  products  from 
branch  offices  in  most  parts  of  the  world,  and  repairs  and 
renewals  were  effected  quickly  and  cheaply  from  parts 
obtainable  from  their  branch  jiouses  anywhere  ;  there  was 
no  difficulty  or  delay  in  dealing  directly  with  headquarters, 
and  headquarters  invariably  displayed  a  personal  interest, 
often  only  artificial,  but  no  less  satisfactory  to  the  customer, 
when  there  was  a  difficufty  or  grievance.  How  can  we 
hope  to  succeed  if  we  interpose  a  cold-blooded  and  lethargic 
official  or  officialette  between  the  manufacturer  and  his 
client  ?  I  _ 

Individualism  has  made  us  E^  great  nation.  It  is  suited 
to  our  temperament  and  inclinations  ;  we  must  see  to  it 
that  in  the  evolution  of  new  business  methods  we  do  not 
become  willing  victims  of  the  dire  despotism  of  a  disinterested 
and  domineering  bureaucracy. 


U.S.  Engineering  Council.— At  the  first  annual  meeting 

of  the  Eagineerinpr  Council,  on  February  21st,  Mr.  J.  Paike 
Channin<J:  was  elected  chairman,  Messrs.  H.  W.  Buck  and  G.  F. 
Swain  vice-chairmen,  and  Mr.  A..  D.  Flinn  secretary.  The  Council 
is  now  composed  of  the  American  Society  of  Civil  Engrineers,  the 
American  Institute  of  Mining  Engineers,  the  American  Society  of 
Mechanical  Engineers,  and  the  American  Institute  of  Electrical 
Engineers,  having  a  membership  of  H;?,OUO,  and  known  as  "founder 
societies."  The  new  chairman  is  vice-president  of  the  Miami  Copper 
Co.  and  the  General  P^ivelopment  Go..— Electrical  World. 
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PREVENTABLE     WASTE     OF     COAL. 


Is  a  letter  to  the  Electrical  World  of  March  lijth.  Mr.  G.  W. 
Partridfre,  eng-ineer  and  manager.  London  Electric  Supply  Corpora- 
tion, Ltd.,  refers  to  a  paper  by  5Ir.  D.  M.  Myers  on  the  above  subject, 
and  makes  the  following:  remarks  on  two  devices  which  he  has  at 
work  at  the  Deptford  power  station,  London,  and  which  have 
proved  to  contain  great  possibilities  in  the  way  of  coal  saviujf. 


Figs.  1  and  2. — Fixed  Clixkek  Dams. 

Many  classes  of  coal  tend  to  ''  spread "  on  the  prrate  in  open 
formation,  with  isolated  patches  and  intervening  bare  i-paces. 
making-  necessary  some  form  of  clinker  dam  or  dumping  bar  at  the 
rear  end,  in  order  to  hold  the  coal  back  and  maintain  a  compact 
fnel-bed  until  combustion  is  completed.  The  dam  in  general  use 
has  hitherto  been  of  the  fixed  type,  two  forms  of  which  are  illus- 
trated in  figs.  1  and  2.  Mr.  Partridge  has  found,  however,  that 
these  fixed  bars  have  very  considerable  limitations,  as  if  they  are 
made  sufficiently  high  to  bank  up  and  retain  efficiently  the  "spread- 
ing "  classes  of  coal,  the  ash  and  clinker  will  not  pass  over,  but 
eifect  a  lodgment  on,  and  choke  up,  the  grate.     On  the  other  hand. 


Figs.  3  and  i. — Adjustable  Dumping-Bar  Set  for  Spreading 
Coal  and  Close-Lying  Coal. 

if  they  are  made  suflBciently  low  to  clear  the  ash  refune.  the  grate 
fails  to  retain  the  '"spreading"  coal,  with  the  result  that  a  large 
amount  of  excess  air  is  admitted,  due  to  the  open  formation  of  the 
fuel-bed. 

To  overcome  this  difficulty,  the  first  device  which  has  been 
adopted  consists  of  an  adjustable  dumping-bar,  one  design  of  which 
is  illustrated  diagrammatically  in  figs.  3  and  i.  The  dumping-bars, 
of  sectional  type,  pivot  on  supporting  plates  which  maie  an  air 
seal  with  a  fixed  "  former  "  plate,  this  plate  constituting  the  front 
side  of  the  ash-pit.  The  bearer  bar  carrying  the  sealing-plate  and 
dumping-bar  can  be  raised  or  lowered  by  hand,  or,  preferably,  by 
means  of  a  small  hydraulic  cylinder  connected  to  the  feed-water 
mains,  the  operating  crcks  being  placed  adjacent  to  the  sight-door 
at  the  rear  end  of  the  furnace.  These  dumping-bars  can,  therefore, 
be  set  at  the  most  suitable  height  for  the  particular  fuel  that  is 
being  burned,  and.  should  the  accumulation  of  clinker  require  it, 
can  be  readily  operated  by  merely  lowering  the  bars  for  a  few 
minutes  until  the  dcbrix  has  passed  over,  when  they  can  be  reset  at 
the  original  or  any  suitable  height.  The  main  features  of  this 
apparatus  are  : — Flexibility  of  parts  ;  wide  angular  rotation  of  the 


Figs.  :>,  6  asd  7.- 


-Uneven  Distribution  of  Coal  So.meti.mes 
Obtained  on  Grates. 


ash-receiving  face  :  quick  and  ready  renewal  of  parts  ;  rocking  or 
pushing  back  avoided  ;  complete  air  seal  in  all  positions  ;  ease  of 
operation. 

The  second  device  referred  to  above  applies  to  the  furnace  door. 
One  essential  condition  for  good  furnace  efficiency  is  that  the 
whole  area  of  the  grate  up  to  the  dumping  bars  should  be  equally 
covered  by  the  fuel.  Frequently  the  fire  fringe  assumes  forms 
such  as  are  indicated  in  figs.  5  to  7.  These  irregularities  may  be 
due  to  various  causes,  such  as  size  and  constitution  of  the  coal, 
design  of  the  chute  feeding  the  coal  hopper,  or  some  feature  in  the 
design  of  the  arch  or  fiu-nace  setting.  It  is  also  found  that  dis- 
tortion and  collapse  of  the  type  of  guillotine  door  generally  in  use 
is  not  infrequent,  more  especially  when  burning  fierce  or"  highly- 
volatile  coals  on  a  furnace  setting  which  has  been  designed  to  give 
good  front-end  ignition  with  low  volatile  or  low-grade  fuels.  He 
has  found  these  difficulties  almost  entirely  overcome  by  the  use  of 
the  sectional  adjustable  door  illustrated  in  fig.  8,  which  it  will  be 
seen  consists  of  a  series  of  narrow  doors  suitably  lined  with  fire- 
brick and  fitted  with  renewable  shoes,  each  one  separately  and 
pivotally  hung  from  a  common  bearer  girder  and  individually 
adjustable,  and  so  arranged  that  they  may  be  collectively  raised  or 
lowered  a«  required.     Advantages  of  this  design  are.  briefly  :— 

Control  of  the  fuel  thickness,  and,  therefore,  of  the  distribution 
of  the  fire  over  the  grate  area ;   durability  of  parts  ;  quick  and 


ready  renewal  of  burnt  parts :  freedom  of  working  ;  effective  air 
sealing. 

The  advantage  of  having  the  adjustment  and  flexibility  of  these 
two  devices  will  be  obvious  to  all  users  of  chain  or  other  travellirig- 


-Sectional  Ad.iustahle  Gate; for  Insuring 
Ukifokm  Fuel  Bed. 


grate  stokers  under  any  conditions  of  working  with  high  or  low- 
grade  fuels,  and  they  should  be  found  particulary  effective  in 
improving  the  efficiency  of  boOer  plant  with  the  poor-quality  coals 
at  present  being  handled. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readers   are    invited  to   submit    partitmlan   of  new   or    improved 
devices  and  apparatus,  xeh'i'^   '"'"  he  publislied  if  considered  of 

sufficient  interest. 

Reinforced  Non-Ferrous  Metals  (Denny's  Process). 

A  somewhat  original  method  of  reinforcing  metals,  in  a  similar 
way  to  that  of  making  reinforced  concrete,  has  been  devised  and 
patented  by  Mr.  C.  W.  Denny,  of  22.  Edwardes  Square.  Kensington. 
London.  The  process,  which  lends  itself  to  the  manufacture  of 
tubes  and  plates,  would  appear  to  have  a  very  large  field  of  appli- 
cation in  varicu5  arts  and  manufactures.  The  reinforcing  metal 
is  preferably  perforated  steel  of  suitable  thickness  for  the  work 
and  two  notable  applications  are  to  copper  and  lead.  In  makinu' 
reinforced  copper  the  perforated  metal  is  prepared  by  any  well- 
known  method  for  electro-deposition,  and  finally  copper-plated  t.' 
any  required  thickness,  the  dejrosition  of  copper  going  right 
through  the  holes,  and  finally  forming  a  sheet  of  copper  with  the 
steel   core   inside.     The   process  of   deposition  entirely  locks  the 


FiQ.  1.— Reinforced 
Copper  Plate  in 

Course  of 
Formation. 


Fig.  2. 


-Sections  ok  Reinkorckd 
Copper  Sheets. 


copper  to  the  steel,  and  a  plate  so  formed  will  stand  bending  and 
pressing  without  the  copper  leaving  the  iron  in  any  way,  the  copper 
being  perfectly  adhesive  to  the  whole  surface  and  mechanically 
locked  to  the  steel.  The  accompanying  Ulustration,  fig.  1.  shows  a 
plate  in  various  stages  of  the  process. 

In  some  cases  the  copper  can  be  rolled  on  hot.  The  saving  in 
the  use  of  reinforced  copper  is  in  the  neighbourhood  of  .'>o  per  cent., 
and  its  application  to  electrical  purposes  would,  no  doubt,  show  a 
gyjeat  economy. 

The  reinforcing  of  lead  with  steel  can  be  carried  put  in  »  similar 
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manner  to  that  described  above  ;  but  as  lead  is  a  much  softer  metal 
than  copper,  it  has  been  found  quite  practicable  to  reinforce  lead 
in  the  form  of  sheets  by  simply  rolling  or  pressing  the  lead  into 
the  Derforations. 

The  manufacture  of  lead-lined  tubes  is  somewhat  more  difficult, 
involving'  the  use  of  drawinsr  methods.  We  understand  that  Mr. 
Denny  has  a  process  for  the  manufacture  of  tubes,  tees,  and  bends 
with  reinforced  lead,  which  will  be  a  big  advance  on  the  present 
methods  of  producing  such  articles.  The  lead  lining  of  tanks, 
cylinders,  and  the  like  can  now  be  commercially  carried  out  from 
reinforced  lead  sheets,  it  only  being  necessary  to  biurn  the  joints. 
Such  products  would,  no  doubt,  have  a  wide  application  in  chemical 
and  dye  works  equipment,  and  in  all  cases  where  acid  fumes  or 
acidulated  liquids  have  to  be  stored,  conveyed,  or  brought  in  contact 
with  steel  or  ironwork.  The  illustrations  in  fig.  2  show  sections  of 
reinforced  copper,  showing  the  mechanical  leek  which  is  so 
important  in  combining  two  metals  together. 

Reinforced  copper  as  applied  to  electrical  woirk  has  a  magnetic 
effect,  owing  to  the  steel  core  becoming  magnetised  by  the  passage 
of  current  through  it,  and  might  be  of  advantage,  Mr.  Denny 
suggests,  in  constructing  switch  blades,  controller  fingers,  ka. 

Owing  to  the  restricted  use  and  general  shortage  of  non-ferrous 
metals,  reinforced  non-ferrous  metals  might  with  advantage  be 
used  for  many  purposes. 


Aeroplane  Lighting  Set. 

Messrs.  Joseph  Lucas,  Ltd.,  Birmingham,  who  have  for  some 
yeai-8  specialised  on  the  production  of  electric  lighting  sets  for  use 
on  motor  cars,  are  now  devoting  attention  to  such  installations  for 
aeroplane  lighting  purposes.  Among  their  interesting  productions 
in  this  direction  is  a  12-volt  2^0- watt  dynamo,  which  runs  at  a 
speed  of  3. .500  r.p.m.,  and  is  combined  with  the  propeller  of  the 
machine. 

E.M.C.  F.\NS. — Referring  to  the  note  on  these  fans  in  our  last 
issue,  we  unintentionally  misstated  the  maker's  claim,  which  was 
that  the  fans  fitted  with  regulation  blades  w.ere  more  efficient  than 
those  fitted  with  box  blades. 


NOTES     FROM     CANADA. 


[from  odr  special  correspondent.] 
While  fighting  German  autocracy,  the  democratic  nations  of  the 
world  are  voluntarily  submitting  to  all  kinds  of  Government  con- 
trol and  regulation.  Canatla,  though  perhaps  somewhat  belated  in 
regard  to  such  matters,  usually  having  a  considerable  time  lag,  is 
no  exception  to  the  general  rule,  for,  besides  meatless  days  whicli 
have  now  been  in  force  for  quite  a  long  time,  there  have  been 
heatless  days.     Even  eatless  days  have  l»en  jocularly  referred  to ! 

The  9th,  10th  and  11th  of  February  were,  in  Eastern  Canada, 
observed  practically  as  holidays,  owing  to  the  order  of  the  Fuel 
Controller  that  all  except  certain  favoured  classes  of  industries, 
shops  and  offices  should  be  closed  to  reduce  the  consumption  of 
fuel  to  the  lowest  possible  limit.  Fortunately  for  the  country 
those  particular  days  turned  out  to  be  quite  warm,  as  there  was  a 
general  thaw — a  great  relief  from  the  prevailing  weather  of  the 
previous  weeks,  when  even  in  Toronto,  the  temperature  reached 
2.5°  and  30°  F.  below  zero,  this  having  been  the  most  severe  winter 
experienced  for  many  years. 

Because  of  the  really  acute  shortage  of  coal  which  has  been 
general,  all  over  the  Continent  of  North  America,  the  intense 
cold  was  a  particularly  awkward  circumstance.  There  were  signs 
of  a  shortage  early,  owing  to  congestion  on  the  railways  and  to 
the  great  demands  for  coal  made  by  the  engineering  and  other 
industries  on  account  of  the  war,  but  the  heavy  snowfalls,  the 
low  temperatures  and  the  gales  have  added  enormously  to  the 
difficulties  of  transportation  and  have  created  hardships  among  the 
jieople,  especially  the  poorer  classes,  from  want  of  fuel. 

Owing  to  great  water-power  development,  especially  in  Ontario 
and  Quebec,  electrical  energy  has  become  so  cheap  for  power  and 
lighting  purposes,  that  people  have  begun  to  think  that  its  use  for 
heating  is  going  to  solve  the  fuel  problem  ;  this  being  the  case  it 
has  been  necessary  for  technical  men  to  demonstrate  the  absurdity 
of  the  idea. 

Ontario  has  no  coal  and  is  therefore  dependent  upon  the  United 
States  for  practically  her  entire  supply  of  fuel  at  least  for  the 
cities — in  the  country  districts  wood  is  largely  used.  The  acute 
fuel  situation,  both  here  and  in  the  United  States,  has  turned 
ereryone's  thoughts  towards  it.  and  Canadians  are  beginning  to 
ask  themselves  *hat  they  will  do  for  fuel  in  the  event  of  the 
United  States  restricting  the  exportation  of  coal  to  the  Dominion. 
This,  if  it  does  not  occur  soon,  will  inevitably  come  sooner  or  later 
on  account  of  the  gradual  exhaustion  of  the  supply  over  the 
border. 

As  usual,  electricity  was  hailed  in  many  quarters  as  th<?  saving 
clause,  since  Canada  is  so  well  off  for  ■^vater -power,  but  quite  a 
simple  calculation  will  show  beyond  question  that  all  Canada  s 
share  of  the  power  of  Niagara  Falls  would  not  haat  the  homes  of 
Toronto  alone,  to  say  nothing  of  the  power  requirements,  lighting, 
tramways,  and  the  heating  of  offices,  factories,  &c..  and  that  all  the 
available  water-power  of  Canada  would  not  warm  the  homes  of 
,  Ontario  alone.  Electrical  energy  has  a  distinct  and  very  useful  place 
for  special  purposes,  such  as  cooking,  i^c,  in  the  Canadian  climate, 
as  an  auxiliary  to  other  methods  of  heating,  to  furnish  heat  in  the 
cool  days  of  late  spring  and  early  autumn,  but  decidedly  not  as  a 
general  heating  agent  on  a  large  sciale  throughout  the  winter,  and 


this  is  not  merely  because  of  excessive  cost  (electricity  at  Jd.  per 
Kw.-hour  is  about  four  times  as  expensive  for  heating  a  house  as 
anthracite  at  £2  per  ton — 2.000  lb.),  but  on  account  of  the  enor- 
mous quantity  of  power  that  would  be  required,  as  indicated  above. 
On  the  other  hand,  electricity  can  be  very  profitable,  from  the  point 
of  view  of  conserving  fuel  supplies  employed  for  mechanical  power 
purposes.  Engineers  in  the  United  States  have  recently  been 
pointing  out  the  enormous  saving  in  fuel  that  could  ))e  effected  if 
all  the  railways  were  operated  by  electric  j>ower,  even  if  coal  were 
the  source  of  energy.  The  President  of  the  American  Institute  of 
Electrical  Engineers,  in  an  address  a  few  weeks  ago,  pointed  out 
th.it  for  every  li  lb.  of  coal  burnt  on  locomotives,  and  from  which 
one  H. p. -hour  is  obtained,  three  or  tour  times  as  much  work  could 
be  obtained  from  that  quantity  if  it  were  burnt  under  the  boilers 
of  a  large  modern  electric  station  and  delivered  to  electric  locomo- 
tives, thus  the  saving  in  coal  due  to  electrification  of  the  railroads 
would  be  very  large  indeed  in  the  aggregate,  and  if  hydro-electric 
energy  were  used  it  would,  of  course,  be  much  larger.  He  also 
pointed  out  that  great  saving  would  result  from  the  fact  that  at 
present  some  15  per  cent,  of  the  coal  used  by  the  United  States 
railways  is  employed  solely  for  the  purpose  of  hauling  their  own 
coal  supplies — were  these  supplies  no  longer  required,  the  whole  of 
the  trucks  used  could  be  employed  for  hauling  profitable  freight 
with  the  same  track  facilities. 

The  engineers  of  the  Dominion,  having  warned  the  public  of  the 
seriousness  of  the  coal  problem,  not  only  at  the  moment  (as  has 
been  brought  home  forcibly  to  the  said  jiublic  by  other  agencies) 
but  for  the  future,  are  now  preparing  to  tackle  the  problem  as 
they  should  by  endeavouring  to  find  the  proper  remedy. 

Several  proposals  have  been  made  already,  of  course  ;  for  example, 
the  Department  of  Mines  at  Ottawa  urges  the  immediate  utilisa- 
tion of  peat  bogs,  of  which  there  are  extensive  areas  here ;  the 
Commission  of  Conservation  is  advising  everyone  to  burn  wood 
next  winter,  and  recommends  that  municipal  authorities  should 
begin  laying  in  stocks  at  once. 

The  Provincial  Government  in  Ontario  has  already  decided  to 
cut  timber  on  Crown  lands  and  burn  nothing  but  wood  in  all  the 
provincial  public  buildings  next  season. 

The  Department  of  Mines,  while  advocating  the  use  of  briquette<l 
peat  for  burning  in  stoves  and  furnaces  for  next  winter,  takes  a 
much  larger  view  and  has  pointed  out  what  can  be  done  by  gasifica- 
tion, recovery  of  by-products,  and  generation  of  electric  power. 


CORRESPONDENCE. 


Letters  received  ly  us  after  5  P.M.  ON  TUESDAY  cajinot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  mmnent,  JVo  letter  can  be  published 
unless  we  have  the  writer^ s  name  and  address  in  our  possession. 


The  Association  of  British  Electricai  Engineers. 

1  have  read  with  interest  the  information  contained  in  your 
issue  of  April  5th,  concerning  this  proposed  Association. 

Special  emphasis  is  laid  on  the  fact  that  it  is  in  no  sense  intended 
to  be  a  Trade  Union. 

In  this  connection  it  is.  perhaps,  worth  considering  the  second 
report  of  the  Whitley  Committee,  in  which  it  is  laid  down  that  the 
expression  "  employers  and  workmen  "  used  in  these  reports  is 
intended  to  cover  State  and  municipal  authorities  and  persons 
employed  by  them. 

The  Committee  recommend  that  such  authorities  and  their  work- 
people should  take  into  consideration  the  proposals  made  in  these 
reports,  with  a  view  to  determining  how  far  they  can  suitably  be 
adopted.  ' 

This  unquestionably  may  be  regarded  as  an  indication  that  tlie 
Whitley  Councils  may,  and  probably  will,  be  applied  to  municipal 
electricity  supply  departments. 

The  first  Whitley  Report  states  quite  definitely  that  membership 
of  the  Councils  is  confined  to  representatives  of  the  employers  and 
Trade  Unions.  Other  organisations  are  either  excluded  or  admitted 
only  by  consent  of  that  side  of  the  Council  of  which  they  would 
form  a  part. 

The  management  or  executive  section  of  industry  has  been 
excluded  (I  believe  with  full  intention)  from  the  Whitley  Councils, 
doubtless  because  its  members  hiive  hitherto  been  averse  to  any- 
thing which  savours  of  Trade  Unionism,  and  are  entirely 
unorganised. 

Before  it  is  too  late,  I  suggest ,  to  the  founders  of  this  new 
organisation  that  they  reconsider  their  position,  and  form  them- 
selves into  a  body  which  may  receive  some  measure  of  consideration 
when  the  vital  questions  which  will  be  raised  at  the  Whitley 
Councils  come  to  be  discussed.  Otherwise,  there  seems  little  doubt 
that  between  the  municipal  authorities  on  the  one  side  and  the 
Electrical  Trades  Union  on  the  other  the  members  of  the  B.E.E. 
will  be  ground  exceeding  small. 

Doubtful. 


1 


Electric  Power  Supply  and  After-War  Industry.— The 

Newcastle  resolutions  printed  in  our  issue  of  April  5th,  were 
carried  unanimously  at  the  annual  general  meeting  of  the 
Association  of  Chambers  of  Commerce  on  10th  inst.  Copies  of 
the  resolutions  were  forwarded  to  the  Minister  of  Munitions  iu 
addition  to  the  other  Ministers  mentioned. 
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LEGAL 


CVLDEKWOOD  r.  CONISTO"  Electkolvtic  Coppek  Wokks, 
Ltd.,  axd  DonvBELECE. 
In  the  King-  a  Bench  Division,  on  Monday,  Mr.  Justice  Coleridg'e 
had  before  him  an  action  broug-ht  by  Mr.  John  Jackson  Calderwood, 
iUi  engineer,  of  Seven  Kings.  Essex,  against  defendants,  of  War- 
wick Court.  Gray's  Inn,  and  Raymond  Douvreleur,  of  Vanche  Loire, 
France,  claiming  £l.iO.  four  months'  arrears  of  salary  at  £i.iO  a 
year  as  engineer  of  a  company  formed  to  extract  copper  from  mine 
dumps  by  the  electrolytic  process.  The  defence  was  that  plaintiff's 
agreement  terminated  on  Xovember  6th.  1916.  and  that  he  had  been 
paid  his  salary  up  to  that  date. 

Mr.  Frank  Powell.  K.C.  for  the  plaintiff,  said  although  the 
defendant  company  was  resistered  in  Engrland,  everyone  connected 
with  it.  except  the  secretary,  was  French.  The  o:her  defendant  — 
M.  Douvreleur — was  the  chairman  of  directors.  The  company  got 
a  lease  of  property  consisting  largely  of  dumps  from  old  copper 
mines  near  Lake  Coniston,  in  Lancashire.  It  was  thought  there 
was  enough  copper  in  the  durrips  to  make  it  worth  while  to  apply 
an  electrolytic  process  for  its  extraction.  The  ordinary  process 
would  have  been  too  expensive.  The  electrolytic  process  did  not 
prove  to  be  successful,  the  company  got  through  its  money,  and  the 
shareholders  declined  to  find  more.  M.  Douvreleur  said  the  thing 
had  better  be  closed  down,  but  plaintiil  suggested  that  someone 
else  might  be  found  to  provide  the  money  for  another  process. 
Eventually  Baron  de  Catelin  came  over  from  France,  inspected 
the  property,  and  expressed  his  satisfaction,  but  later  intimated 
he  did  not  intend  to  take  over  the  property.  Plaintiff  claimed 
ws^es  from  Xovember  Gth  till  the  date  in  March  when  Baron  de 
Catelin  sent  his  intimation. 

Mr.  Lewis  Thoii.\s,  K.C,  in  defence,  said  plaintiff's  continu- 
ance after  November  Gth  was  conditional  upon  Baron  de  Catelin 
'  purchasing  the  mines,  which  he  did  not  do. 

His  Lordship  entered  judgment  tor  plaintiff  for  £.  150  as  against 
the  company  and  for  M.  Douvreleur  as  against  plaintiff,  the  costs 
to  be  apportioned  by  the  Taxing  Master. 


Using  Current  Dueixo  Prohibited  Holrs. 
The  Time,^  reports  that  on  ISth  inst.,  at  Woolwich  Police  Court. 
W.  Maskell  was  fined  k  ."i  under  the  Lighting,  Heating  and  Power 
Order,  for  causing  electric  current  to  be  consumed  at  the  New 
Cinema,  Xew  Road.  Woolwich,  during  prohibited  hours.  Sergeant 
Kilby  said  he  found  a  kinema  entertainment  in  progress  at  11. SO  in 
the  morning.  Under  the  Order,  power  was  not  allowed  to  be  used 
for  the  purpose  of  entertainment  before  1  p.m.  The  defendant  said 
that  he  had  written  to  the  Board  of  Trade  asking  for  exemption 
from  this  rule,  and  thought  he  could  continue  the  morning  show 
pending  a  decision. 


WAR  ITEMS. 


Copper  and  Aluminium  in  Germany. — Discussing  the 
statements  made  recently  by  the  cliaiiman  of  the  British 
Alutniniuuj  Co.,  a  leading  German  newspaper  obsei"ves  that 
it  is  no  secret  that  Germany  has  embarked  upon  the  produc- 
tion of  aluminium  on  a  large  scale  during  the  war,  although 
opinions  diller  as  to  whether  the  Genuan  works  will  l)e  aljle 
"to  meet  int^ernational  competition  after  the  war.  It  is  con- 
sidered, however,  to  be  certain  that  the  repoi"ted  increase  in 
the  Biitish  production  of  aluminimn,  proceeding  simul- 
taneously with  a  very  large  augmentation  in  the  output  of 
copper  in  the  period  succeeding  the  war,  will  render  not  im- 
probable some  over-production  of  the  latter  metal.  If  the  eopi^er 
needs  of  Britain  and  her  Allies  aie  estimated  at  oO.i.lOO  tons 
per  month  for  war  purposes,  the  German  newspaper  remarks 
that  it  is  obvious  that  these  requirements  vrill  be  considerably 
reduced  the  moment  i>eace  is  concluded.  This  circum- 
stance is  regarded  as  of  importance  to  Germany,  as  the  news- 
paper states  that  it  awakens  the  hope  that  the  present  excep- 
tionally high  prices  for  copper  will  fall  through  this  dispro- 
IK>rtion  between  .supply  and  demand,  and  especially  that  there 
will  be  no  question  that  it  will  be  rendered  possible  for 
Germany  to  continue  to  obtain  supplies  of  the  indi.spensable 
copper,  despite  the  competition  of  aluminium  and  othur 
metals. 

After=Meeting  Refreshments. — The  annual  meeting  of 
tlje  Dan.sk  Elektrotekni.sk  Forening  was  recently  held  iti 
Copenhagen.  According  to  the  Teknisk  Tidskrift.  of  that 
city,  the  meeting  was  followed  by  refreshments,  at  which 
whisky  and  soda,  coffee,  and  Vienna  bread  were  served  at  a 
charge  of  1  kronor  (about  Is.   IJd.)  per  person. 

Trading  with  the  Enemy. — ^The  "  London  Gazette  "  for 
April  19th  contains  further  lists  of  bodies  and  jjersons  in  the 
following  countries  with  whom  trading  is  prohibited  : — Chile. 
Colombia,  Denmark,  Ecuador,  Mexico,  Netherlands,  Nether- 
lands East  Indies,  Peru,  Fernando  Po,  Spain,  and  Sweden. 

Exports  to  China. — Names  of  further  persons  and  bodies 
in  China  to  whom  exports  may  be  consigned  appear  in  the 
London  Gazette  for  April  I9rh. 


.Ministry  of  Munilioos  OrJcr. — The  .Minister  of  Muni- 
tions has  issued  an  Order  prohibitmg  the  use,  purchase,  sale, 
or  delivery  of  any  gas  works  retort  carbon,  coke  oven  carbon, 
or  pitch  coke,  except  under  permit  and  to  permit  holders. 

Exemption  .Applications, — At  Morecambe,  last  week,  in 
the  case  of  H.  L  Bentley,  foreman  fitter,  aged  38,  single, 
Class  A,  and  A.  Damborough,  electrician,  aged  32,  single, 
Class  B  1,  both  employed  in  the  Corpoiation  electricity  depart- 
ment, Mr.  Annetts,  the  borough  electrical  engineer,  said  he 
had  done  all  in  his  power  to  get  substitutes,  and  had  adver- 
tised extensively.  He  got  a  wounded  soldier,  but  after  going 
to  the  trouble  of  training  him  he  went  on  to  munitions.  The 
National  Service  Representative  hoped  the  Corjwration,  who 
were  represented  by  Mr.  T.  P.  Tilly  (town  clerk),  would  not 
appeal  again  for  any  Class  A  man,  who  were  now  wanted. 
Temporary  exemption  to  May  1st  was  allowed. 

At  Oxford,  on  Apiil  15th,  there  was  a  review  of  the  case 
of  A.  W.  Oakley  (37),  imit  adjuster,  with  the  Electric  Tram- 
way Co.,  and  two  months'   exemption   was  granted. 

Bath  Tribunal  has  refused  exemption  to  V.  B.  Rummings 
(IS,  Class  A),  engaged  with  the  Electric  Tramways,  Ltd. 

West  Kent  Appeal  Court  heard  a  National  Service  appeal 
against  C.  S.  Padgham  (39,  Grade  2),  engaged  at  the  Ton- 
bridge  L.D.O.  electricity  works.  The  exemption  was  can- 
celled, with  28  days'  grace. 

The  Malvern  Tribunal  has,  on  the  application  of  the  Mili- 
tary, withdrawn  exemption  held  by  S.  Aiinstrong,  electrician, 
on  the  ground  that  he  has  left  the  position  he  held  when 
exemption  was  granted. 

Mansfield  Tramway  Co.  appealed  for  the  retention  of  W.  .1. 
Ashburner  (39,  C  3),  permanent-way  foreman,  twice  rejected. 
Conditional  exemption  was  conceded. 

At  Coventry,  the  National  Service  Representative  appealed 
against  exemption  held  by  a  charge-hand  (34.  C  2),  and  seven 
stokers,  three  in  Class  A,  one  in  Bl,  and  three  in  CI,  en- 
gaged at  the  municipal  refuse  destructor  works.  The  charge- 
hand  and  the  six  stokers  had  their  exemption  confirmed,  and 
the  other  stoker  was  ordered  to  join  up  in  28  days. 

.\t  Oxford,  a  review  was  made  by  the  County  Appeal  Court 
of  the  case  of  W.  Tcwn.send  (27,  general  service),  shift  engi- 
neer at  the  Witney  U.D.C.  electricity  works,  given  three 
months'  exemption  on  March  20th.  The  engineer  and  mana 
ger  (Mr.  Ciirel)  stated  that  when  engaged  Townsend  had 
been  totally  rejected.    The  exemption  was  cancelled. 

Bradford-on-Avon  Tribunal  has  granted  exemption  until 
May  30th  to  E.  E.  Daniel  (41,  C2),  electrical  engineer  at 
Winslev  Sanatorium. 

At  Faringdon,  the  National  Ser\-ice  Representative  applied 
for  the  withdrawal  of  conditional  exemption  held  by  John 
Ijaunchbury  (30.  Bl),  engineer  with  the  Electric  Light  Co., 
on  the  gi-ound  that  it  was  not  in  the  national  interests  fii:it 
he  should  remain  in  civil  life.  As  he  is  the  only  practical 
man  left  who  understands  the  plant,  &c.,  the  Tribunal  de- 
cided that  he  could  not  be  spared,  and  the  exemption  was 
confirmed. 

Tunbridge  Wells  Tribunal  has  gi-anted  three  months'  exemp- 
tion to  A.  E.   Hills,  electric  light  wireman. 

At  Lancaster,  a  local  finu  appealed  for  the  retention  of 
an  electrician  and  fitter  (41,  CD.  the  only  one  left  in  their 
employ,  and  whom  they  Had  failed  to  substitute.  A  fresh 
medical  examination  was  ordered. 

.\t  Bedford,  exemption  until  July  loth  was  granted  to  R.  N. 
Turner  (21).  electrical  fitter,  engaged  with  the  Igranic  Co. 


BUSINESS  NOTES. 


Overseas  Trade   Advisory   Committee.— The  following 

gentlemen  have  been  appointed  to  serve  as  a  Committee  to  advise 
the  Department  of  Overseas  Trade  (Development  and  Intelligence") 
on  matters  relating  to  the  activities  of  the  Department  ; — 

Sir  Francis  Barker,  of  Messrs.  Vickere,  Ltd.,  represenliug  the  Federation  of 
British  Industries. 

Sir  Algernon  F.  Firth,  Bart.,  chairman  of  Messrs.  T.  F.  Firth  4  Sons,  Ltd. ; 
director  of  the  British  Trade  Corporation,  representing  the  .Association  of 
Chambers  of  Commerce  of  the  United  Kingdom. 

Mr.  W.  H.  X.  Goschen,  of  Messrs.  Frnhling  &  Goschen,  merchant  brokers; 
directorof  the  British  Trade  Corporation,  the  Atlas  Assurance  Co..  Ltd.,  &c. 

Mr.  W.  L.  Hichens,  chairman  of  Messrs.  Cammell,  Laird  «  Co.,  Ltd., 
director  of  Coventry  Ordnance  Works,  Ltd.,  Ac.  v 

Lord  Inchcape,  G.C.M.G.,  chairman  and  managing  director  of  P.  and  O. 
Steam  Navigation  Co.,  &c. 

Mr.  Water  Leaf,  chairman  of  London  Coimty  and  Westminter  Bank,  Ltd., 
deputy  chainnan  of  Central  Electric  Supply  Co.,  Ltd.,  chairman  of  St.  James's- 
and  Pall  Mall  Electric  Light  Co.,  Ltd. 

Mr.  Kenneth  Lee,  of  Messrs.  Tootal,  Broadhlirst,  Lee  A  Co.,  Lt*.,  director  of 
British  Dyes,  Ltd. 

Mr.  G.  A.  Moore,  of  Messrs.  Holt  &  Moore,  merchants,  LiverpooJ  ,-  director  of 
Niger  Co.,  Ltd..  chairman  of  the  Executire  Merchants'  Committee  of  the 
Liverpool  Chamber  of  Commerce. 

Mr.  J.  W.  Murray,  of  Messrs.  Ker,  Bolton  &  Co.,  merchairOh  Glasgow; 
chairman  of  the  Glasgow  Chamber  of  Commerce. 

Sir  George  A.  Riddell,  Bart.,  chairman  of  the  Nevsspap«r  Proprietora' 
Association. 

Mr.  C.  V.  Sale,  of  Messrs.  Sale  *  Co.,  merchants  and  shipowner*,  deputy 
Governor  of  the  iludson  Bay  Co. 

Capt.  Albert  Smith,  M.P.  for  the  Clitheroe  Division  of  Lanes. 

Col.  Frank  H.  Wedgwood,  of  Messrs.  .Josiah  Wedgwood  *  Son«,  Ltd. 
I  of  Industrial  Council  for  the  Potftry  Trades. 
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Catalogues  and  Lists.— Messrs.  Higds  Bros..  Summer 

Hill  street,  Birmingham. — Stock  list  of  standard  shunt-wonnd 
ventilated  motors. 

Messrs.  Gent  i:  Co..  Ltd..  Faraday  Works.  Leicester. — XeW 
edition  of  their  "  Book  .".,"  containins-  full  and  illustrated  descrip> 
lion  and  prices  of  their  electric  clocks,  sound  sigrnals.  and 
synchronisation  of  existinsr  workmen's  clocks.  The  issue  of  this 
new  (60  pp.)  cataloffue.  in  which  are  embodied  all  the  latest 
improrements  and  additions  to  the  firm's  "  Pulsyn.etic  "  system,  has 
been  necessitated  by  the  increasinfr  demand  for  correct  and 
uniform  time  throughout  munition  works,  shell-fillinfr  factories, 
and  other  large  works. 

Messrs.  E.  Benxis  &  Co..  Ltd.,  28,  Victoria  St.,  London.  S.W.  1. 
— Sixty-four-page  finely-illustrated  cataloerue  showinsr  and  describ- 
ing- their  various  types  of  coal  and  ash  plant  for  coal  transport, 
coal  storajre.  ash  transport,  and  shell  transport.  Copies  will  be 
sent  on  application. 

Bankruptcy  Proceedings.— Charles   Damey.  electrical 

engrineer.  24.  Upper  JIarylebone  Street.  W..  lormerly  tradinjr  at 
1.  Wardour  Mews.  Wardoar  Street,  W..  under  the  style  of  Eastho)ie 
and  Co.  -The  pablic  examination  was  held  on  April  17th.  before 
Mr.  Registrar  Hope,  at  the  London  Bankruptcy  Court.  The 
accounts  showed  liabilities  £S29  (unsecured.  £7ri.'j)and  iissets  "  nil." 
In  reply  to  the  Official  Receiver,  the  debtor  stated  that  from  I'.iO'.t 
to  Augu,st.  r.lliS.  he  was  pirtner  in  the  firm  of  Kingolite  Co., 
electrical  engineers.  At  the  latter  date  the  business,  together  with 
that  xif  another  firm,  was  purcha.sed  by  the  Kingolite  Co.  Ltd. 
Witness  received  £1.20ti  in  shares  as  consideration  for  his  interest 
in  the  business  ;  he  subsequently  acted  as  director  of  the  company 
without  fees,  and  as  its  works  manager  at  a  salary.  He  resigned 
office  at  the  beginning  of  i;il.">.  and  in  April  of  that  year  com- 
menced business  on  his  own  account  at  1,  Wardour  Mews,  under 
the  style  of  Easthope  it  Co.  Early  in  1  HI 6.  witness  secured  con- 
tracts from  the  Jlinistry  of  Munitions,  the  bulk  of  which  were 
passed  on  by  him  to  another  firm  for  execution  on  a  commission  basis, 
he  being  employed  by  the  firm  as  consulting  engineer,  but  in  conse- 
quence of  faulty  work  done  by  the  firm  and  delay  in  delivery,  his 
contracts  were  cancelled  by  the  Ministry  in  June.  191  il.  In  the 
following  November  the  greater  part  of  his  plant  and  effects  were 
seized  by  a  bill  of  sale  holder  :  subsequently  very  little  business 
was  transacted,  and  he  closed  down  in  August.  1!M7.  Witness 
attributed  his  failure  to  exp'jnses  incurred  in  experimenting  with 
various  inventions  of  his  own,  to  the  failure  of  the  before-mentioned 
firm  to  fulfil  munition  contracts,  and  to  liabUity  under  a  judgment. 
The  examination  was  concluded. 

MouNTAi.N'.  MoxTAGL'E  liROWx  (The  Economy  Appliances  and 
Engineering  Co.).  engineer.  GO.  Victoria  Street.  S.W.-Last  day  for 
jecejpt  of  proofs  for  dividend.  May  3rd.  Trustee.  F.  W.  Davis. 
it.".-!)7.  Finsbury  Pavement.  E.C.  2. 

Feloate.  a.  E..  A;  Storet,  W.  (Felgate  A:  Storey,  electrical 
engineers ).  Reading. — Last  dav  for  receipt  of  proofs  for  dividend. 
May  4th.     Trustee.  E.  W.  J.  Savill.  14.  Bedford  Row,  W.C.  1. 

Liquidations. — Electric  TiiGHTrscT  and  Exgixekrinct 

Co.,  Ltd. — Meeting  of  creditors  at  4:1.  Castle  Street.  Liverpool,  on 
May  9th.     Liquidator,  R.  T.  Langdon. 

Carboxoid.  Ltd.,  Eldon  Street.  London.  E.C. — Liquidator  (Mr. 
H.  deV.  Brougham)  releaseii  April  15th. 

Football. — On  Saturday  last,  the  Ladies'  Football  Team 
connected  with  the  Dagenham  Works  of  the  Sterling  Telephone 
and  Electric  Co.,  Ltd.,  who  have  an  undefeated  certificate,  at 
Southend-on-Sea,  on  behalf  of  the  three  War  Hospitals  at  the 
Essex  seaside  resort,  met  the  undefeated  Vickers  Ladies  (Crayford 
and  Dartford),  a  very  fine  game  resulting  in  a  draw  of  two  goals 
each. 

Electric  Welding  in  Italy. — An  e.xhibition  of  electric 
welding  processes  was  given  recently  at  Milan,  on  the  suggestion 
of  Signor  Bignami.  the  Under  Secretary  of  State,  under  the  con- 
viction that  the  present  time  in  Italy  affords  a  suitable  opportunity 
for  displacing  acetylene  welding,  there  being  a  demand  for  greater 
supplies  of  carbide  of  calcium  for  the  manufacture  of  nitrogenous 
manures.  Moreover,  difficulties  of  transport  militate  against  the 
use  of  the  latter,  as  do  the  risks  attending  packing.  &c.  An 
agitation  in  favour  of  electric  welding  is,  consequently,  to  be 
promoted  throughout  the  kingdom. 

Patents  and  Alien  Enemies. — ^Application  has  been  made 
by  Sir.  E.  E.  Greville  to  the  Board  of  Trade  to  avoid  or  suspend 
Patent  Xo.  6,424/09  granted  to  Thompson  (Ges.  fiir  Drahtlose 
Telegraphic  m.b.H.)  in  connection  with  electrical  oscillations. 

Boole  Notice.— Messrs.  H.  K.  Lewis  &  Co.,  Ltd.,  of 

1.S6.  Gower  Street.  London,  W.C.  1,  have  issued  a  catalogue  of  their 
college  text-books  and  works  of  reference  on  chemistry,  engineering, 
physics,  ..tc. 

Trade  Announcement. — Owing  to  shortage  of  staff,  the 
Electric  Street  Lighting  Apparatus  Co.  have  decided  to 
close  their  London  office  at  11.  Victoria  Street.  S.W.  1.  All  com- 
munications should  be  addressed  to  the  works,  the  Foundry, 
Canterbury.     Telephone,  17  Canterbury. 

Sweden. — A  new  electrical  engineering  undertaking  has 
lately  been  formed  at  Malmo,  with  minimum  and  maximum  capitals 
of  respectively  £7.000  and  £21,000  and  the  title  the  Elektriska 
Fabriks  Aktiebolag, 


LIGHTING  AND  POWER  NOTES. 


Belfast. — Economies. — Tlie    Corporatinn    is    about    to 

introduce  drastic  economies  in  public  and  private  lighting  and  in 
the  tramway  system  by  earlier  closing  hours  for  business  and 
pleasure  places,  and  the  reducing  of  tramway  services,  especially 
cm  Sundays.  The  renewal  of  the  economisers  and  boiler  tubes  at 
the  generating  station  having  liecome  necessary,  the  makers, 
ilessrs.  Green  &  Sons,  tendered  at  *:756  10s..  Messrs.  Mannesman!! 
Tube  Co.  for  the  tubes,  and  Messrs.  Babcock  A:  Wilcox  for  the  skilled 
labour.  The  whole,  costing  over  £  1 .300.  is  to  be  carried  out  at  once. 
.\t  the  recent  L.G.B.  inquiry  into  an  application  by  the  Corporation 
for  sanction  to  raise  a  loan  of  £310.70.'>  for  the  pur]iose  of  building 
a  new  generating  station  and  extending  the  electric  lighting  of  the 
city.  Sir  John  Snell  was  examined  regarding  its  necessity. 
He  expressed  the  opinion  that  in  some  cases  temporary  buildings 
would  be  possible  if  all  building  material  were  not  forthcoming. 
-Vlderman  John  Tyrell  remarked  that  if  Belfast  Corporation  had 
taken  Sir  John  Snell's  advice  in  1914.  not  only  would  the  new 
power  station  have  been  in  operation,  but  about  1 100.000  would 
have  been  saved  on  the  transaction. 

Birmingham.  —  Revaluatiox. — The  Overseers  have 
caused  a  revaluation. to  be  made  of  the  Corporation  undertakings, 
resulting  in  the  following  increases  ; — Electricity,  £38.907  :  gas, 
£6,551  :  tramways,  i  10,000. 

Bootle. — TiraKixo-up. — The  T.C.  has  agreed  to  the 
proposal  for  an  interlinking  of  the  Bootle  and  Liverpool  electricity 
undertakings  and  for  a  bulk  supply  by  the  Liverpool  Corporation 

to  Bootle. 

Bury  St.  Edmunds.— The  T.C.  has  offered  to  supply 
energy  for  lighting  and  power  to  the  works  of  Robert  Boby,  Ltd.. 
at  2d.  per  unit,  provided  the  firm  pays  £400  towards  the  cost  of 
mains,  kc.  The  anticipated  minimum  consumption  is  150,000 
units  per  annum,  and  the  capital  outlay  to  give  supply,  £800. 

Continental. — France. — The  Compagnie    Eiectrique  de 

la  Loire  et  du  Centre  has  recently  established  a  new  electricity 
generating  station  with  an  annual  capacity  of  30.000.000  KW.- 
hours.  to  utilise  the  water  power  of  the  Besbre  Falls  on  the  River 
Loire.  The  power  generated  wUl  be  transmitted  to  Roanne  for 
use  in  connection  with  the  arsenal  at  that  place,  supplementing 
that  drawn  from  the  Chatel  Montague  Station  at  La  Voudiiat. 

Swedes. — A  new  company  has  lately  been  formed  at  LUlpite, 
with  the  title  Lillpite  Elektriska  Kraft  Aktiebolag,  to  establish 
a  small  electric  power  plant  in  that  town. 

Crompton. — Prov.  Order. — At  a  special  meeting  of  the 
U.D.C..  last  week,  it  was  reported  that  the  Board  of  Trade  had 
written  stating  that,  pending  any  action  that  might  be  taken  as  a 
result  of  the  report  of  the  Coal  Conservation  Sub-Committee  and 
the  Electric  Power  Supply  Committee,  they  were  unable  to  proceed 
with  the  application  of  the  Council  for  a  Provisional  Order  for 
electric  lighting  in  the  district.  If  in  the  light  of  any  recom- 
mendations it  was  found  permissible  to  entertain  a  fresh  applica- 
tion, the  Board  would  be  prepared  to  consider  the  matter  without 
further  fee.  Councillor  A.  Clegg.  J.P..  the  chairman,  said  the 
Council  should  enter  an  emphatic  protest  against  the  Board  of 
Trade's  attitude,  and  point  out  that  the  main  difficulty — that  of 
laying  a  cable — was  being  got  over  by  the  installation  of  a  cable 
for  Government  purposes  in  the  district,  and  that  it  was  essential 
that  their  request  should  be  granted.  It  was  decided  to  send  a 
strong  letter  of  protest. 

Fuel  Economy. — It  is  stated  in  Tf>e  Times  of  April  18th 
that  where  new  appliances  consuming  gas  have  been  put  into  use 
by  their  customers  since  March  of  last  year,  the  South  Metropolitan 
Gas  Co.,  on  application,  will  assess  the  additional  amount  of  gas 
that  may  be  used  ;  electricity  consumers,  therefore,  who  are  in  a 
similar  position,  and  are  unable  to  reduce  their  consumption  by 
one-sixth,  should  apply  to  their  respective  suppliers  for  guidance 
in  this  matter.  Persons  holding  contracts  for  Government  work, 
whose  businesses  are  not  controlled,  and  who  cannot  comply  with 
the  regulation,  should  apply  to  the  Board  of  Trade  for  licences  to 
exceed  the  limits  specified.  The  Board,  it  is  stated,  will  give  very 
sympathetic  consideration  to  cases  where  the  compulsory  reduction 
presses  hardly  on  consumers  who  had  already,  by  rigid  economy, 
reduced  their  consumption  to  the  minimum,  and  as  the  object  of 
the  order  is  to  save  coal,  favourable  consideration  wiU  be  accorded 
to  consumers  whose  use  of  electricity  exceeds  the  rationed  quantity 
if  they  can  show  that  the  consumption  of  coal  for  the  household 
has  been  correspondingly  reduced,  as.  for  example,  by  the  adoption 
of  electric  cooking. 

Iceland. — Hydro-Electric  Scheme. — It  is  reported  from 

Copenhagen  that  at  a  meeting  held  there  of  the  Norwegian- 
Icelandic  Co..  Titan,  it  was  decided  to  erect  six  hydro-electric 
stations  for  the  utilisation  of  the  Tjordsaa.  which  is  the  largest 
river  in  Iceland.  It  is  telieved  that  in  this  way  power  exceeding 
l.OOO.OtlO  H.P.  would  be  brought  into  use.  which  would  form  the 
basis  for  the  development  of  Iceland  as  an  industrial  country.  It 
is  proposed,  in  the  first  place,  to  embark  upon  the  fixation  of 
atmospheric  nitrogen,  and,  in  the  event  of  the  realisation  of  the 
scheme,  also  to  construct  a  railway  to  Reykjavik  of  the  length  of 
4C  miles, 
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India. — Kovxa  Ktver   HvDRO-Er.ErTRif.u-  Schejie. — 

The  Scheme  aims  at  the  establishment  o(  ,a  hydro-electric  under- 
takiner  for  the  development  on  the  We.st  Coast  of  India  of  one  of 
the  big-orest  combinations  of  electrochemical  industries  in  the 
world.  The  chief  industry  it  is  proposed  to  est.ahlish  is  the  electro- 
chemical production  of  aluminium  from  bauxite  or  laterite.  The 
project  will  provide  electric  power  extremely  cheaply,  and  therefore 
a  variety  of  industrial  schemes — such  as  the  i)roduction  of  nitrofren, 
Iron,  steel,  and  alloys — have  come  within  the  purview  of  Messrs. 
Tata's  investigation.  They  do  not  propose  themselves  to  enter  into 
numerous  industries  of  the  kind,  but  their  special  aim  would  be  to 
provide  electric  power  and  assist  industrial  experts  to  start  in- 
dustries depending-  upon  it. — T/ie  Tinu-s  of  India. 

The  new  electricity  generating  station  at  Loyabad,  in  the  Bihar 
Province,  which  has  been  established  by  the  Sijua  (.Theria)  Electric 
Supply  Co.,  was  recently  put  in  operation.  The  plant,  which  is  in- 
tended to  provide  the  power  necessary  for  the  working  of  the 
Loyabad,  Mudidih,  Katras.  and  Choitodih  Collieries,  comprises  a 
battery  of  three  Babcock  i*c  Wilcox  boilers,  and  two  British  Westing- 
house  steam  turbines  coupled  to  2,000-KW.  B.T.H.  generators.  The 
energy  is  grenerated  at  6,000  volts,  and  is  transmitted  to  the 
collieries  by  a  ring  main  14  miles  in  length.  The  new  plant  will 
displace  nearly  200  boilers  of  various  sizes  in  and  around  the 
collieries,  and  is  expected  to  effect  an  economy  in  fuel  consumption 
of  approximately  .SO  per  cent.  It  may  be  added  that  two  of  the 
boilers  at  the  generating  stations  are  coal-fired,  while  in  the  third 
steam  is  raised  by  means  of  the  waste  gases  from  the  coke  ovens  at 
Loyabad. 

Lord  Lamington,  speaking  at  the  Society  of  Arts,  on  April  18th, 
on  the  development  of  water  power  in  India,  said  there  were 
tremendous  supplies  of  water  available  for  power  in  the  southern 
part  of  the  Bombay  Presidency.  He  thought  it  would  be  a  good 
thing  if  the  Government  made  a  complete  survey  of  these  and 
other  sources  with  a  view  to  their  ulilisatioi;i. 

Lees   (near    Oldham). — E.xtensiox   of   Supply. — The 

IJ.D.C.  has  sent  a  letter  of  protest  to  the  L.G.B.  regarding  the 
refusal  to  make  an  order  for  the  extension  of  the  supply  of  elec- 
tricity to  the  district.  It  was  statetl  it  would  involve  the  Council 
in  expense  to  the  amount  of  £100  if  it  again  proceeded  in  the 
matter. 

London. — L.C.C. — Loan  Sanction. — The  Finance  Com- 
mittee recommends  the  sanction  of  the  Council  to  the  borrowing 
of  £68,000  by  the  Hackney  B.C.  for  turbo-alternators,  boilers,  and 
auxiliary  plant,  and  of  £16,680  by  the  Stepney  B.C.  on  account  of 
expenditure  inclined  in  respect  of  boilers,  plant,  and  machinery, 
chiefly  under  contracts  entered  into  up  to  September.  1S)17. 

St.  Pancras.  — yV/c  />«;///  r///-««;,7(- states  that  the  Council  has 
been  asked  by  the  Board  of  Tiade  to  furnish  a  fortnightly  statement 
showing  the  total  quantity  of  electricity  generated  and  consumed. 

Hackney.— Loam. — The  Finance  Committee  reports  that  it  has 
arranged  the  raising  of  a  loan  of  £;<,.")00  from  the  L.C.C.  in  con- 
nection with  the  linking-up  with  the  North  Metropolitan  Power 
Supply  Co.'s  undertaking. 

Barnks. — The  Council  has  considered  an  application  from  the 
Beverley  Brook  Works  for  power  supply,  which  will  necessitate  the 
provision  and  laying  of  an  additional  leeder  cable,  and  has  decided 
to  give  the  supply  subject  to  the  company  paying  the  cost  of  the 
cable,  etc.,  and  entering  into  a  contract  subject  to  the  same  con- 
ditions embodied  in  the  agreement  dated  November.  Iltl6. 

The  Lighting  Committee  has  instructed  the  engineer  to  ascertain 
whether  the  police  authorities  would  raise  any  objection  if  the 
street  lamps  were  not  lighted  during  the  months  of  May,  ,Iune, 
July,  and  August,  except  on  the  omr.ibus  routes. 

Mytholmroyd.— Prov.     Orjer.— The    B.    nf    T.    has 

informed  the  U.D.C.  that  it  has  been  decided  not  to  proceed  with 
the  application  made  this  session  by  the  Electrical  Distribution  of 
Yorkshire,  Ltd.,  for  a  Provisional  Order  in  respect  of  the  districts 
of  Luddendenfoot  and  Mytholmroyd. 

Ormskirk. — The  R.   of  T.   has  extended  the  time  under 

the  Ormskirk  Gas  and  Electricity  Act.  1915,  for  the  period  of  one 
year. 

Pembroke    (Co.  Dublin).— Supply  Kestriction.— The 

U.D.C.  has  announced  that,  owing  to  war  conditions,  Government 
restrictions  as  regards  cable,  ice,  and  fuel  shortage,  no  new 
consumers  can  be  supplied  with  electricity. 

Rochdale. — Price  Increase. — Further  advances  in  the 
price  of  electrical  energy  are  pending.  It  is  understood  that  the 
recommendations  are  to  make  the  increased  charges  up  to  .50  per 
cent,  above  the  pre-war  figure  for  lighting  and  80  per  cent,  for 
power.  The  estimated  increase  in  revenue  will  be  about  £.^, 000  a 
year.  Lighting  charges  were  increased  by  10  per  cent,  in  1916,  by 
a  further  1.5  per  cent,  in  May  last,  and  81  per  cent,  in  November. 
The  coal  clauses  have  largely  regulated  the  charges  for  power,  but 
there  have  been  three  increases  to  meet  additional  charges.  It  is 
expected  that  the  deficiency  on  the  works  for  the  past  year  will 
be  about  £3,000,  as  against  the  big  loss  of  £13,500  a  year  ago. 

Shanklin. — Proposed    Price    Increase. — Tlie   Isle  of 

Wight  Electric  Light  Co.  has  applied  to  the  B.  of  T.  for  permission 
to  advance  the  charges  for  energy  to  9d.  per  unit.  The  U.D.C.  has 
decided  not  to  oppose  the  application,  but  to  request  the  company 
to  agree  not  to  charge  more  than  8d.  without  consent. 

Shropshire  Power  Co.'s  Bill. — -^  Select  Committee  of  the 

House  of  Lords,  presided  over  by  Lord  Muir  Mackenzie,  is  considering 
the  Shropshire,  Worcestershire,  and  Staffordshire  Electric  Power 


Co.  s  Bill,  which  is  being  opposed  by  the  Midland  Electric  Power  C'rti 
the  borough  of  .Shrewsbury,  the  county  borough  of  Stoke-on-Trent 
the  Corporations  of  Walsall.  West  Bromwich.  Wolverhampton,  anil 
the  city  of  Worcester,  the  Association  of  British  Chemical  Manu- 
facturers, and  the  Stourport  U.D.C. 

Mr.  H.  Lloyd,  K.C.,  said  the  Bill  would  enable  electric  power  to 
be  provided  on  economical  terms  to  a  number  of  large  towns  in  the 
Midland  counties.  The  promoters  were  asking  for  power  to  coni- 
pulsorily  acquire  a  site  on  the  River  Severn,  just  outside  Stourport, 
tor  the  erection  of  large  premises  for  the  purpose  of  generating 
electric  power,  the  manufacture  of  gas  used  in  the  generation  of 
electricity,  for  dealing  with  residuals  resulting  from  gas  manu- 
facture, and  the  erection  of  plant  for  the  extraction  of  nitrogenous 
products  from  the  atmosphere.  The  promoters  agreed  to  amend 
Clause  26,  which  gave  them  power  to  enter  into  agreements  with 
any  distributing  company,  and  all  they  now  asked  for  was  power 
to  link-up  with  the  Kidderminster  and  Halesowen  Electric  Traction 
('ompanies,  and  the  Birmingham  Corporation. 

Mr.  Madgen,  chairman  of  the  company,  in  support  of  the  Bill, 
said  that  since  1908  the  capital  expenditure  had  increased  from 
£35  809  to  £710,217,  and  the  revenue  from  £10.425  to  £70.108. 
He  did  not  anticipate  any  falling-oif  in  the  demand  for  electricity 
after  the  war,  because  electric  power  was  essential  to  the  economical 
carrying-on  of  every  industry  in  the  country.  He  proposed  to 
put  down  plant  of  80,000  KW.  capacity,  with  20,000-KW.  stand-by. 
Mr,  David  Henry  Martin,  organiser  of  the  Iron  and  Steel  Trade 
Federation,  said  in  that  area  ihey  had  suffered  through  the  shortage 
of  electricity.  One  large  works  lost  on  an  average  21  hours  per 
week  through  lack  of  power  from  September  10th  to  January  31st. 

Mr.  Talbot,  K.C.,  said  the  joint  opposition  had  no  desire  to  hinder 
the  development  of  electrical  energy  in  the  area,  but  they  were  of 
opinion  that  the  large  powers  asked  for  ought  not  to  be  c  inferred, 
and  that  the  area  of  supply  should  not  extend  northward  beyond 
a  line  drawn  from  West  Bromwich  to  Rowley  Regis. 

Mr.  George  Bean,  chairman  of  Harper,  Sons  &  Bean,  Dudley, 
Smethwick.  and  Tipton,  was  of  opinion  that  something  ought  to  be 
done  to  speed  up  the  production  of  electricity  :  on  several  occasions 
his  works  had  to  close  down  on  account  of  shortage  of  power. 
Mr.  Charles  P.  Sparks  gave  expert  evidence  in  supjiort  of  the  Bill  ; 
in  his  opinion,  it  was  essential  that  the  promoters  should  have 
further  generating  powers,  as  their  plant  had  lieen  seriously  over- 
loaded for  the  last  two  years.  He  considered  that  the  site  ^elected  for 
the  new  station  was  admirable  in  every  way,  having  aa  adequate 
water  supply  and  being  within  easy  access  to  the  railway  and  the 
coal  fields.  The  Ministry  of  Munitions  was  officially  supporting 
the  Bill,  and  had  placed  a  sum  of  £200.000  at  the  disposal  of  the 
promoters,  in  view  of  the  importance  of  the  undertaking. 

Swansea. — The  B.C.  has  been  notified  that,  owinjr  to 

unforeseen  circumstances,  the  Harbour  Trust  will  not  be  in  a 
position,  on  .lune  30th  next,  to  take  the  supply  of  electrical  energy 
previously  arranged  for.  It  has  been  decided  to  vary  the  agree- 
ment, the  date  for  the  supplyto  be  not  later  than  June  30th.  1919. 

Twickenham. — Price  Revision. — The  Twickenham  and 

Teddington  Electric  Supply  Co.,  Ltd..  has  informed  the  U.D.C.  that, 
owing  to  the  increasing  cost  of  materials  and  labour,  it  has  been 
obliged  to  apply  to  the  B.  of  T.  for  its  charges  to  be  revised,  and 
to  substitute  for  the  existing  charges  on  the  maximum-demand 
system  a  Hat  rate  of  9d.  per  unit,  with  the  proviso  that  the  charge 
shall  not  exceed  8d.  without  the  Council's  consent.  The  Council 
has  decided  to  object  to  the  application. 


TRAMWAY  AND  RAILWAY  NOTES. 

Ashton-under-Lyne.— Tra.mways  Sale.— The  T.C.  has 

authorised  a  notice  to  be  served  upon  the  Oldham.  Ashton,  and 
Hyde  Electric  Tramways  Co.  requiring  the  company  to  sell  to  the 
Corporation  so  much  of  the  undertaking  as  is  within  the  borough. 

Bradford.— Wakes.— The  award  of  llr.  .1.  B.  Baillie, 
umpire  in  the  arbitration  between  the  Corporation  and  its 
employes,  has  been  issued.  The  average  bonus  was  I63.  per  week 
over  pre-war  rates,  and  the  workers  demanded  that  it  be  £1,  that 
men  and  women  l>e  paid  alike  for  similar  work,  and  that  double 
time  be  paid  for  Sundays  and  Bank  Holidays.  The  award  gives 
general  otficials.  clerks,  inspectors,  and  collectors  an  increase  of 
£6  10s.  per  annum  for  both  men  and  women.  Electricity  depart- 
ment clerks  receive  2s.  per  week  additional  on  the  existing  t)onus,  and 
in  the  tramway  department  male  clerks  get  4s.  and  female  ticket 
clerks  3s.  per  week.  Certain  clauses  of  the  award  ai-e  not  clear  to 
both  parties,  and  inquiries  have  been  directed  to  the  umpire.  A 
meeting  of  employes,  last  week,  expressed  keen  dissatisfaction  with 
the  award,  but  in  the  meantime  the  items  which  are  clear  are  to  be 
put  into  operation  this  week.  One  of  the  grievances  of  the  employ^ 
is  that  the  tramway  workers  are  entitled  to  back  pay. 

Burnley. — I'ATE  Car  Service. — Tramway  workers  have 

accepted  the  offer  of  the  Corporation  Tramways  Committee  to  run 
later  cars  if  required,  on  the  Committee's  undertaking  to  run 
special  cars  night  and  morning  for  the  oonvenienoe  of  the  tramway 
employes. 

Bury. — Fares  Increase. — The  Corporation  Tramways 
Committee  has  decided  to  pay  £6.000  to  the  credit  of  the  borough 
rate.    There  was  a  profit  of  £4,873  on  the  Bury  section,  and  on  tho 
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RaJcliffe  section  a  profit  of  £370  under  the  first  ag-reement,  and 
a  1038  of  £398  under  the  second  agreement.  It  has  been  decided  to 
increase  the  fares  on  the  Bury  and  Radcliffe  sections  by  one  half- 
penny, new  penny  stages  to  the  town  centre  being;  fixed. 

Doncaster. — Faeks  Increase.  —To  meet  the.  recently 
advanced  wages  to  Corporation  workers  and  increased  costs 
generally,  the  Council  in  Committee,  last  week,  decided  to  advance 
fares  on  the  Warmeworth  route  from  2id,  to  3d.  for  the  whole 
journey,  and  from  3d.  to  id.  on  the  Brodsworth  route. 

Fuel  Economy. — An  Order  bas  been  issued  by  the  Board 
of  Trade  that,  south  of  a  line  drawn  from  the  Wash  to  the  Bristol 
Channel,  tramways  must  reduce  their  coal  consumption  by  15  per 
cent. 

Glasgow. — The  valuatiou  of  the  T.C.  tramway  under- 
takihg  by  the  Assessor  of  Railways  and  Canals,  for  the  year  1918-19, 
was  reported  to  be  £283,006,  against  £275,896  for  the  previous 
year. 

Halifax. — Service  Curtailment. — The  Tramways  Com- 
mittee has  appointed  a  Special  Sub-Committee  to  consider  further 
curtailment  of  the  service,  owing  to  labour  shortage  and  the 
difficulties  generally  in  tramway  maintenance. 

The  Corporation  tramcar  which  has  been  fitted  as  a  travelling 
kitchen,  for  communal  feeding  purposes,  and  which  is  probably 
the  first  of  its  kind  in  the  country,  has  two  ovens,  six  steamers, 
and  a  boiler,  all  electrically  heated,  and  arranged  to  cook  from  800 
to  1.000  meals  at  a  time.  The  current  is  obtained  from  the  over- 
head wires.  The  initial  preparation  of  the  food  for  cooking  has  to 
be  carried  out  at  one  of  the  ordinary  communal  kitchens.  Pur- 
chasers are  served  at  both  ends  of  the  car.  The  actual  uses  to 
which  the  car  is  to  be  put  are  not  quite  decided,  but  it  will  probably 
serve  to  ascertain  the  places  where  kitchens  are  needed. 

Huddersfield. — AVomex  Drivers. — At  a  meeting  of  the 

T.C.  last  week,  it  was  stated  that  the  tramway  manager  had  been 
instructed  to  make  inquiries,  and.  if  satisfactory,  have  a  few  women 
trained  as  tramcar  drivers. 

Leeds. — Fare  Increase.— A  scheme  has  been  approved 
by  the  Tramways  Committee  for  the  abolition  of  id.  tramway  fares 
and  the  increasing  of  all  other  fares.  The  changes  are  based  on  a 
Id.  fare  for  1  mile,  and  all  Id.  fare  stages  will  run  consecutively 
from  the  centre  to  the  termini,  and  will  not  overlap. 

London. — L.C.C. — Wages. — The    Highways  Committee 

reports  that  the  Committee  on  Production  has  stated  that,  if  it  is 
intended  that  the  provisions  of  the  award  of  March  8th  (Tramway 
and  Motor  Omnibus  Workers)  relating  to  women  shouhl  be  applied 
in  the  case  of  the  female  employes  of  the  Council's  tramway  under- 
taking, its  view  is  that  the  war  wages  of  those  women  of  18  years 
and  over  who  have  received  the  same  war  advances  as  male 
employes  should  be  increased  to  the  same  extent  as  the  men's,  and 
that  those  women  18  years  and  over  who  are  receiving  less  should 
be  paid  an  advance  of  4s.  a  week,  the  necessary  further  advance  to 
be  paid  to  such  women  when  they  have  completed  12  months'  service. 
This  ruling  is  being  acted  on  in  applying  the  agreement,  and  the 
effect  is  that  about  (17  per  cent,  of  the  women  will  receive  an 
imineiliate  lulvance  to  f  1  a  week. 

During  the  three  months  ended  March  31st  the  Highways  Com- 
mittee has  settled  940  claims  against  the  Council  in  respect  of 
accidents  arising  in  connection  with  the  working  of  the  tramways, 
at  a  cost  of  £9.186.  In  16  other  cases,  seven  resulted  in  the 
Council's  favour  :  in  six  the  verdict  was  against  the  Council,  and 
£311  and  costs  had  to  be  paid  ;  three  cases  were  withdrawn. 

AcciDKNT. — The  Tiiiie.-i  states  that  a  Loudon  United  Tramway 
Co.'s  car,  proceeding  through  Brentford  towards  Hammersmith, 
overturned  in  the  High  Street,  near  the  gasworks,  on  Sunday. 
Eleven  persons  were  injure<l.  the  conductor  the  most  seriously. 
The  roadway  was  blocked  for  some  time. 

LiOHT  AND  Power  Eco.nomiks. — The  iJaily  y'eleiira/ih  states 
that  a  number  of  reductions  in  the  train  services  on  the  Under- 
ground Railways  will  shortly  take  place  during  the  slack  business 
hours  and  after  11  p.m.  In  addition,  commencing  May  1st,  a 
number  of  stations  will  be  closed  after  11.30  p.m.  at  night.  On 
Sundays,  commencing  May  5th,  certain  stations  will  be  closed  all 
day.  The  Temple  and  Post  Office  Stations  will  be  closed  after 
i  p.m.,  and  Clapham  Road  will  not  be  opened  before  that  time. 

Lowestoft. — In  the  Lo  lido /I  Gazetti'  for  April  I'.itb  official 
notice  is  given  that  under  Sec.  41  of  the  Tramway  .4.ct,  1870,  as  the 
Lowestoft  Corporation  has  for  three  months  discontinued  the 
working  of  part  of  Tramway  Xo.  2  (Act  of  1901),  between  Lowes- 
toft Xorth  Station  and  Lowestoft  Borough  Boundary,  "such  dis- 
continuance not  being  occasioned  by  circumstances  beyond  the 
control  of  the  promoters,"  the  powers  of  the  promoters  respecting 
it  are  ended  as  from  April  11th,  1918. 

Yorkshire.' — Fares    Increase. — The  Yorkshire    (West 

Riding)  Electric  Tramways  Co.,  Ltd.,  announces  a  general  increase 
of  fares  as  from  .\pril  22nd.  Stages  are  unaltered,  but  the  minimum 
fare  is  increased  from  Id.  to  l-ld..  and  other  fai-es  are  increased  by 
'.d.  Workpeople  and  children's  fares  will  be  half  ordinary  fare.s. 
with  a  minimum  of  Id.  .School  i-hildren's  return  ticket.-^  and 
passes  are  withdrawn. 

Rochdale. — Year's  Working. — The  results  of  the  past 

year's  working  of  the  Corporation  tramways  show  a  net  surplus  of 
£8,351,  as  against  £1,773  in  the  previous  year.  £3,609  in  1915-16, 
£4.284  in  1914-15.  and  £8,489  in  1913-"l4.  The  receipts  were 
£108,472,  an   advance  of  £17,660,  but  working  expenses  increased 


by  £6,195,  and  capital  charges  show  an  increase  of  £5,824.  Half 
wages  to  men  on  Service  and  war  bonuses  amount  to  £8,495.  The 
Committee  is  asking  the  Finance  Committee  to  allocate  the  whole 
of  the  surplus  to  the  renewals  fund,  which  wiU  then  amount  to 
£32.273.  The  sinking  fund  now  amounts  to  £148,029,  and  the 
total  capital  outlay  of  the  undertaking  to  date  is  £367,632. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia. — -Melbourne. — June  7th.  Department  of 
the  Xavy.  Supply  and  erection  of  power  plant  at  Garden  Island, 
Sydney.     Director  of  Navy  Contracts,  Melbourne. 

London. — Islington. — May  24th.    Lighting  Committee. 

5.000-KW.  turbine,  alternator,  exciter,  condensing  plant,  switchgear, 
piping,  kc,  water-tube  boiler,  coal  conveyor,  telpher,  burners, 
steam  piping.  &c.     See  "Official  Notices"  April  19th. 

Newport  (Mon.).  —  May  2nd.  Electricity  Department. 
E.H.T.  and  L.T.  switchgear.     See  "Official  Notices"  AprU  19th. 

Plymouth. — April  29th.  Coiporation.  Turbo-alternator, 
converter,  transformers,  and  switchgear.  See  "Official  Notices'" 
April  12th. 

Redditch. — May  1 3th.  U.D.C.  Turbo-alternator,  cooling 
tower,  switchgear,  water-tube  boiler,  &c.     See  "  Official  Notices  " 

to-Jay. 

Spain. — Tenders  were  recently  invited  by  the  municipal 
authorities  of  Don  Benito  (Province  of  Badajoz)  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  eight  years. 
Not  a  single  offer  was.  however,  received. 

The  municiijal  authorities  of  Levida  are  at  present  inviting 
tenders  for  the  concession  for  the  electric  lighting  of  the  town. 


\ 
CLOSED. 
Government  Contracts. — List  of  new  contracts  placed  in 

March.  1918. 

.X-Rav  apparatus.— H.  W.  Co.x  &  Co.,  Ltd.;  .\.  Lyon  &  Wrench,  Ltd. 

Motor  converters. — Bruce  Peebles  &.  Co.,  Ltd. 

Dynamos.— H.  T.  Boothroyd,  Ltd. ;  City  Electrical  Co.  ;  Electric  Con- 
struction Co.,  Ltd. 

Generating  sets. — Belliss  &  Morcom,  Ltd. ;  Browett,  Lindley  &  Co.,  Ltd.  ; 
City  Electrical  Co. ;  Croasley  Bros.,  Ltd. 

Magnetos. — FeUows  Magnetos  Co.,  Ltd. 

Motors,  4c.— British  Thomson-Houston  Co.,  Ltd.;  E.  Brook,  Ltd.;  City 
Electrical  Co. :  Electric  Construction  Co.,  Ltd. ;  F.  Parkinson  *  Co. 

Switchboards  and  spares. — British  Thomson-Houston  Co.,  Ltd. 

Trausformers. — Foster  Engineering  Co.,  Ltd. 

India  Offh-e.    Stork  Df.p.\btment. 
Armature. ^3eneral  Electric  Co.,  Ltd. 

H.M.  Office  of  Works. 
Engineering  services. — Aircraft  Stores  Depot,   Regent's   Park. —  Electric 

wiring. — S.  Reed  &  Sons. 

Post  Office. 
Protective  apparatus. — Automatic  Telephone    Mannfactaring  Co.,    Ltd.  ; 

British    L.M.  Ericsson  Manufacturing  Co.,   Ltd. ;    Western  Electric 

Co.,  Ltd. 
Telegraph   apparatus. — British   L.M.   Ericsson  Manufactoring  Co.,  Ltd. 

Tyler  A  Co.,  Ltd. 
Telephone  apparatus. — British  L.M.  Ericsson  Manufacturing  Co.,  Ltd.: 

Gent  it  Co. ;    Peel-Conner  Telephone  Works,  Ltd.;  We3t«m   Electric 

Co.,  Ltd. 
Submarine  cable. — Siemens  Bros.  &  Co.,  Ltd, ;    Telegraph  Constructiun 

and  Maintenance  Co.,  Ltd. 
Teltgraph  cable.— Hackbridge  Cable  Co.,  Ltd.;  New  Guttapercha  Co., 

Ltd.;  Siemens  Bros.  &  Co.,  Ltd.;  Union  Cable  Co..  Ltd. 
Dry  cells.— British  Ever-Ready  Co.,  Ltd. 
Telephone    cords.  —  British  .  Insulated  ,i  Helsby  Cables,  Ltd.;    London 

Electric  Wire  Co.  .i  Smiths,  Ltd.  , 

Glow  lamps. — Edison  Swan  Electric  Co.,  Ltd. 
Enamelled  copper  wire.— London  Electric  Wire  Co.  &  Smiths,  Ltd. 
Soft  copper  wire. — British  Insulated  lit  Helsby  Cables,  Ltd. 

London. — L.C.C.    Highways  Committee.     Three  moiitlis 
ended  March  31st.     Accepted  tenders  : — 

Rewinding  armatures  for  electric  tramcars — 
p.  R.  Jackson  &  Co.— £166. 
H.  Dunn  &  Son.— f  359. 
Electrical  Repair  Co.,  Ltd.— f  392. 
Burdette  &  Co.— £808. 
Collins  Electrical  Co.,  Ltd.— £323. 

Steel  and  iron  supplies — 
:12,720  chain-grate  stoker  links,  £735.— Babcock  *  Wilcox,  Ltd. 
620  tons  conductor  tee  rails,  £11,626. — Frodingham  Iron  &  Steel  Co.,  Ltd, 
2,250  driving  wheel  tires,  £7,973;  1,600  pony  wheel  tires,  £4,7C6.— Henry 

Bessemer,  Ltd.,  and  Camraell,  Laird  A  Co.,  Ltd. 
",00  tons  brake  shoes  for  tramcaj-s,  £6,875. — Pease  &  Partners,  Ltd, 

Cotton-covered  copper  wire.  Class  T6  B. — 
Midland  Electric  Wire  Co.— Items  2,  4,  and  o  (50  per  cent.),  approsimate 

value  of  contract,  £2,51.'j. 
British  Insulated  &  Helsby  Cables,  Ltd.— Items  1,  3,and6  (whole) :  2, 1,  and 
5  (fK)  per  cent.),  approximate  value  of  contract,  £4,436. 

Stores  and  Contracts  Committee.     Accepted  tenders  : — 
Electric  insulating'  material.  Schedule  15,  foi'  IL'  months  — 
G.  Haltersley  &  Sons,  Ltd. 

Hooper's  Telegraph  di  India-Rubber  Works,  Ltd. 
G.  MacLellan  ,«  Co. 
Micanite  &  Insulator  Co. 
J.  'I^hompson, 
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Electric  lamps.  Schedule  17  — 
Crjselco,  Ltd. 
Electric  traction  glo'?v  lamps.  Schedule  17D. — 

Siemens  Bros.  Dynamo  "Works. 
During  the  quarter  ended  3Iarch  31st  last.  25.225  tons  of  coal 
and  773  tons  of  coke  has  been  purchased  for  use  at  the  Greemrich 
power  station,  at  a  cost  of  about  £46.000. 

Luton.  —  Electricity  Committee.  British  Thomson- 
Houston  Co.,  Ltd.  Two  1,000-KW.  converters.  i;,s.004  ;  switchg'ear. 
£489. 


FORTHCOMING     EVENTS. 


Physical  Society  of  London.— Friday,  April  20th.  At  .*>  p.m.  At  the 
Imperial  College  of  Science,  Soutli  Kensington.  S.W.    Ordinary  meeting. 

institotion  of   Electrical  Engineers.— (Students'  Section).— Friday,  April 

?6th.      At  7  p.m.     At  Universitv  tiilleije,  (,;<.\vei-  Street,  W.C.     Paper  on 
"  Electric  Arc  Furnaces,"  by  Jlr.  J.  A.  Brongliall. 

Junior  Institution  of  Engineers.— Friday,  April  2(ith.    At  7.30  p.m.    At  39 

Victoria  Street.   S.W.       Paper  on    "Refrigerating  Chambers  and  Heat 

Insulation,"  by  Mr.  E.  C.  West. 

Friday,  April  3rd.    At  7-30  p.m.    Paper  on  "  Power  Plants :   National, 

Commxmal,  or  Industrial,"  by  Mr.  W.  A.  Tookey. 

(North-Eastern  Section.)-Taesday,  .April  30th.     At  7.15  p.m.    At  the 

Mining  Institute.  Newcastle-on-Tyne.    Papers  on  "  Synchronous  Clocks," 

and  "  The  Soldering  of  Alumininm." 
Institute    of    Metals.— Thursday.  May  2nd.    At  5.39  p.m.    At  the  Institution 

of    Civil'  Engineers,    Great    George    Street,    S.W.      Lecture    on     "The 

Formatiou  of  Diamond,"    by  Hon.  Sir  C.  A.  Parsons,  K.C.B.,  P.R.S. 

Institution  of  Mecbanical  Engineers.— Friday,  May  3rd.  At  6  p.m.  At 
the  Institution  of  Civil  Engineers,  Great  Georg:e  Street,  S.W.  Discussion 
on  the  paper  "  Employment  of  Women  in  Munition  Factories." 


NOTES. 

Metropolitan  Association  of  Electric  Tramway  Managers. 

— A  meeting  of  the  members  of  this  Association  was  lield  at  the 
Municipal  and  County  Club.  Whitehall  Court,  S.W..  on  Friday  last, 
when  there  were  present  : — Messrs.  Ullmann  (East  Ham ),  chairmau  : 
W.  E.  Hammond  (Met.  Electric),  vice-chairman  ;  Slattery  (West 
Ham)  ;  Schofield  (Leyton)  :  Murray  (Walthamstow)  :  Mason 
(South  Met.) ;  Harvey  (Ilford) ;  Mackinnon  (London  United)  ; 
Birkett  (Southend-on-Sea),  and  Goodyer  (Croydon),  hon.  secretary. 
Letters  of  regret  at  their  inability  to  be  present  were  received  from 
Messrs.  Bruce  (L.C.C.)  :  Williams  (Erith),  and  Stokes  (Bexley 
Heath).     Various  matters  of  interest  were  discussed. 

Tlie  Decimal  and  Metric  Systems. — In  continuation  of 

the  special  articles  on  "  After- War  Trade,"  the  Board  of  Trade 
Journal  last  week  dealt  with  the  questions  of  decimal  coinage  and 
the  metric  system  of  weights  and  measures.  The  Departmental 
Committee  on  the  Engineering  Trades  states  that  : — 

"  There  is  no  demand  from  the  side  of  the  manufacturer  for  the 
abandonment  of  the  inch  measure  and  pound  weight  and  the  com- 
pulsory adoption  of  the  metric  system,  although  some  already  use 
the  latter  without  diffictdty  for  their  own  convenience.  There'  are 
also  two  strong  reasons  among  others  against  any  change  at  the 
present  time  :  first,  that  the  expense  of  the  change  would  be  so 
great  in  replacement  of  measuring  instruments,  lathe  screws.  &c., 
that  the  trade  could  not  bear  it  at  a  time  when  its  recuperative 
powers  will  be  so  severely  taxed  ;  and,  secondly,  that  if  the  change 
is  ever  made,  it  should  only  be  after  consultation  and  agreement 
for  identical  action  with  our  Dominions  and  the  United  States. 
and  also,  if  possible.  Russia. 

"  The  foregoing  remarks  apply  only  to  the  inch  measure  and 
pound  weight  as  basic  measures,  and  not  to  the  divisions  or  mul- 
tiples based  on  them.  We  think  it  desirable  that  the  division  of 
the  inch  into  one-eighth,  one  thirty-second,  and  one  sixty-fourth 
should  be  abandoned  altogether  in  favour  of  the  division  into 
hundredths,  which  is  already  used  exclusively  for  high-class 
work. 

■  The  hundredweight  and  ton  should  be  replaced  by  the  cental 
and  short  ton  of  100  and  2.000  lb.  respectively,  the  latter  in  con- 
formity with  American  practice.  The  change  would  simplify 
invoicing  and  freight  charges,  and  would  be  less  mystifying  to  the 
foreigner. 

"  We  would  approve  of  a  similar  change  in  coin^^e  if  it  were 
within  our  terms  of  reference,  and  provided  that  the  pound  sterling 
were  retained  as  the  unit  of  value  for  all  purposes.  We  do  not 
consider  the  dollar  a  suitable  unit.  The  absurdity  of  such  a  com- 
plication as  73  tons  13  cwt.  3  qrs.  17  lb.  at  £11  17s.  Gd.  a  ton  is 
obvious,  and  great  saving  of  time  would  rgsult,  both  in  work  and 
education,  by  the  adoption  of  decimal  notation  in  connection  with 
our  present  bases  of  measure  and  coinage." 

The  Committee  on  Shipping  and  Shipbuilding  is  not  of  opinion 
that  an  increase  in  our  business  with  foreign  clients  is  prevented  by 
our  insular  units,  in  shipbuilding  and  marine  engineering.  A 
number  of  witnesses,  as  well  as  the  majority  of  the  firms,  in 
replying  to  the  form  of  inquiry  addressed  to  them,  expressed  them- 
selves in  favour  of  the  compulsory  adoption  of  the  metric  system 
as  tending  to  simplify  calculations  and  facilitate  business  with 
foreign  countries.     But  the  Committee  adds  :— 

"  We  have  reason  to  think,  however,  that  some  of  the  firms  did 
not  clearly  distinguish  between  the  metric  system  and  a  decimal 


system,  whioh  could  be  uiiplied  equally  tu  the  English  uuits  of 
weight  measure,  or  value.  The  witnesses  whom  we  consulted, 
while  strongly  in  favour  of  making  calculations  in  decimals,  were 
divided  on  the  question  of  introducing  the  metre  as  the  unit  of 
measurement."  -^ 

As  regards  foreign  business,  clients  in  the  British  Dominions 
and  the  United  States  all  use  the  British  scale  of  linear  measure  , 
while  even  in  other  countries,  the  Committee  was  informed,  there  is 
said  to  be  no  difficulty  with  regaid  to  the  use  of  the  foot  and  the 
inch.     Further,  this  Committee  urges  : — 

"  It  wa.s  pointed  out  to  us  that,  apart  from  the  inconvenience 
involved  in  the  change  of  habit,  all  existing  patterns,  dies,  jigs, 
gauges.  &c..  would  be  more  or  less  useless  both  to  designers  and  to 
the  men  who  work  to  the  designs.  The  majority  of  the  witnesses 
were  of  opinion  that  this  would  involve  considerable  cost.  If,  in 
addition,  a  system  of  screw  threads  based  on  the  'metre  were 
adopted,  this  would  also  include  the  probable  scrapping  of  change 
geai'  wheels  of  lathes. 

"  In  book-keeping  and  in  the  payment  of  wages,  calculating 
machines  now  in  use  reduce  the  inconvenience  of  our  monetary 
system,  if  any,  to  a  minimum.  In  tlie  works,  feet,  inches,  and 
sub-divisions  of  inches,  /./■..  halves,  quarters,  eighths,  sixteenths, 
thirty-seconds,  are  used  without  inconvenience  ;  and  for  the  finer 
work,  one-hundredths  to  one-thousandths  of  an  inch  are  used 
without  difliculty. 

"So  far  as  shipbuilding  and  marine  engineering  are  concerned, 
we  see  no  reason  for  the  change.  That  part  of  the  metric  system 
involving  the  decimal  sub-division  of  time  and  the  right-angle  is 
most  objectionable,  and  if  adopted  would  most  seriously  prejudice 
the  interests  of  navigation." 

The  Committee  on  the  Textile  Trades  found  among  individual 
witnesses  a  decided  predisposition  in  favour  of  the  metric  system, 
but  rather  as  a  counsel  of  perfection  than  with  a  view  to  its  imme- 
diate adoption  in  this  country.  The  idea  of  a  common  system  of 
weights  and  meitsures  for  the  whole  commercial  world  is  very 
attractive,  the  Committee  states,  and  it  is  only  when  the  practical 
difficulties  in  the  way  of  its  adoption  come  to  be  realised  that  {he 
feeling  in  its  favour  begins  to  cool  down.  In  the  case  of  the 
textile  trades,  it  is  added,  these  difficulties  are  very  serious 
indeed  : — 

"The  great  British  te.'ctile  trades — and  more  particularly  the 
cotton  trade—  are  so  predominant  in  the  world  that  similar  in- 
dustries in  other  countries  have  had  in  the  main  to  follow  their 
lead  and  to  accept  their  technical  standards.  All  our  textile 
machinery  in  this  coimtry,  and  in  most  of  the  countries  supplied 
with  British  machinery,  is  based  upon  British  measures,  and.  as  it 
would  lie  too  costly  to  alter  it,  it  would  obviously  take  many  years 
to  replace  it,  during  which  period  spare  parts  would  have  to  be 
provided  in  the  whole  measurements,  while  all  new  machinery 
would  be  based  upon  metric  measurements." 

In  point  of  fact,  both  exporters  and  manufacturers  in  the  British 
textile  trades,  when  trading  with  countries  which  use  the  metric 
system,  do  habitually  quote  in  metric  weights  and  measures,  and 
deliver  goods  in  these  measures,  whenever  the.v  are  asked  to  do  so  ; 
and  it  is  doubtful,  in  the  opinion  of  the  Committee,  whether  any 
textile  trade  is  lost  either  to  this  country  or  to  the  United  States 
by  the  maintenance  of  the  present  system.  The  Committee,  there-, 
fore,  states  in  conclusion  : — 

"  While  agreeing  that  a  universal  system  of  weights  and  measures 
would  Ije  a  source  of  great  convenience  and  would  facilitate  inter- 
national trade,  we  do  not  think  it  is  practicable  at  the  present  time 
so  far  as  the  textile  trades  are  concerned.  If  and  when  it  does 
come,  it  can  only  be  adopted  by  this  country  with  the  full  con- 
•curreace  and  co-operation  of  the  British  Empire  and  the  United 
States  of  America.  Meanwhile,  as  a  step  in  advance,  we  recommend 
the  simplification  of  our  present  weights  and  measures  and  the 
decimalisation  of  our  money." 

Electric   Power  Supply  in  Scotland. — A  coufeience  of 

representatives  of  municipal  electrical  undertakings  in  Scotland, 
called  to  consider  several  important  questions  concerning  electrical 
supply,  was  held  recently  at  Edinburgh,  under  the  presidency  of  the 
Lord  Provost.  Sir  J.  Lane  MacLeod.  It  was  resolved  to  form  an 
Association  representative  of  Scottish  electrical  undertakings,  ami 
a  provisional  Committee  was  appointed  to  draft  a  constitution  for 
the  Association. 

Dr.  Ferranti's  Cotton-Spinning  Patent.— In  the  King's 

Bench  Division,  on  Tuesday  last,  Mr.  .lust ice  Sargant  again  had 
before  him  a  petition  in  the  matter  of  Letters  Patent'  granted  to 
Dr.  S.  Z.  de  Ferranti  for  improvemeuts  in  relation  to  s]>inning, 
twisting,  and  doubling  machinery.  The  case  was  mentioned  in  our 
issue  of  April  l;>th.  In  giving  judgment,  his  Lordship  said  that 
for  the  last  2.")  or  :^U  years  the  main  features  of  spinning  or 
twisting  hatl  been  stereotypeil,  and  the  machinery  in  this  process 
had  been  brought  to  an  almost  inconceivable  pitch  of  refinement 
and  accuracy,  but  there  were  features  which  imposed  an  insujierable 
limit  to  the  speed  of  production.  The  inventor.  Dr.  Ferranti,  set 
to  work  to  solve  the  problem  of  obtaining  a  much  greater  speed, 
and  he  proposed  to  obtain  the  required  result  by  using  a  turbine, 
driven  by  com])ressed  air,  to  rotate  each  separate  spindle.  He 
claimed  that  his  invention  would  get  rid  of  the  difficulties  which 
had  imposed  limitation  on  the  speed  of  working,  and,  in  all  the 
circumstances  of  the  case,  his  Lordship  came  to  the  conclusion  that 
the  extension  of  monopoly  rights  should  be  granted  for  seven 
years.  With  regard  to  the  relative  jiosition  of  the  inventor  and 
Messrs.  Coats,  Ltd.,  under  an  agreement  the  company  were  to 
have  an  exclusive  licence  in  the  United  Kingilom  and  abroad  for 
manufacturing  thread,  sewing  cotton,  and  the  like,  the  rest  of  the 
patent  remaining  the  property  of  the  inventor, 
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Decimal    Coinage. — On  Wednesday,  on  behalf  of  the 

Association  of  Chambers  of  Commerce,  Lord  Southwark  presented 
to  the  House  of  Lords  a  Bill  for  the  adoption  of  the  decimal  system 
of  coinage  in  this  country.  It  is  proposed  that  the  existinjj  silver, 
copper,  and  bronze  coins  should  be  abolished,  and  their  places  taken 
by  coins  each  of  which  would  be  a  "  thousandth  part,  or  the 
multiple  of  a  thousandth  part,  in  value  of  a  sovereign." 

Foreign   Trade. — Thk  IsrARfH  Figures. — The  official 

returns  of  imjwrts  and  exports  during  la.st  month  contain  the 
following  electrical  and  machinery  figures  : — 

Mari'h,            Inc.  or  :i  mniiths,  1918. 

IMPORT.S,                            1918.                dec.  Inc.  or  dec. 

Electrical  gcJbds          ...         66.348         —   69.046  —      16,5,61.5 

Machinery       853,499         +184,709  +     "50,663 

Exports, 

Electrical  goods          ...       111.007         —192.764  —     542.559 

Machinery       1.136,0,">1          -732.732  —1.940.751 

Fatalities.  —  At  Tipton  (Staffordshire)  an  adjourned 
inquest  was  held  touching  the  death  of  Alfred  Tearne  (17),  a 
machine  hand,  who  was  found  dead  while  following  his  employ- 
ment at  the  Midland  Expanded  Metal  Co.'s  works.  On  March  23rd 
the  youth  was  seen  clinging  to  a  stay  wire  connected  to  a  pole 
bearing  electric  power  wires,  and  the  inquiry  had  been  adjourned 
for  an  investigation  to  be  made  by  a  Home  Office  expert  to  ascer- 
tain whether  it  were  possible  for  the  stay  wire  to  be  charged.  The 
electrician  at  the  works,  who  was  recalled,  stated  that  at  the  time 
of  the  occurrence  the  power  wires  were  looped  together  by  copper 
wire,  which  was  afterwards  tied  to  the  pole,  at  a  distance  of  18  in. 
from  the  stay  wire.  Owing  to  the  stormy  weather,  however,  the 
copper  wire  had  given  way  and  had  been  replaced  by  string.  Mr. 
Shephard  (for  the  firm)  :  It  has  been  suggested  that'  the  insulated 
wires  touched  the  stay  wire  .'  Witness  :  That  was  not  so.  He  added 
that  the  three  power  wires  nearest  the  stay  wire  were  not  coupled  up 
at  the  time  of  the  accident,  the  motor  being  in  disuse.  Mr,  G.  Scott 
Ram.  Electrical  Inspector  of  the  Home  Office,  said  that  the  number 
of  wires  on  the  two  poles  was  24  ;  they  came  from  a  buUdiug  close 
by,  at  a  height  of  between  7  and  8  ft.  from  the  ground,  and  were 
then  looped  up  to  insulators  on  the  poles  some  10  ft.  or  more 
higher.  He  first  looked  to  see  if  any  of  the  wires  were  in  contact 
with  the  stay  wire,  but  none  was  in  contact.  He  had  the  string 
holding  the  wires  nut  away  to  see  what  position  the  wires  would 
take  up  They  did  not  of  their  own  accord  fall  against  the  stay 
wire,  but  several  of  them  were  quite  close  to  it,  and  could  readily 
be  made  to  come  into  contact  with  it  by  the  shaking  of  the  wires. 
He  then  made  some  tests  on  the  wires  to  see  if  the  insulating 
material  was  sound,  and  found  two  faulty  places.  He  could  not 
find  that  the  stay  wire  could  be  charged  by  direct  contact  with 
any  of  the  power  wires.  One  of  the  faulty  places  on  the  wires  was 
in  a  position  about  where  the  copper  wire  would  have  been,  and  it 
was  quit«  possible  that  the  copper  wire  might  have  been  alive  by 
leakage  through  faulty  insulation  on  one  of  the  wires  at  the  point 
where  it  was  bound  round.  The  condition  of  the  wires  was  gene- 
rally bad.  owing  to  exposure  to  the  weather  for  a  considerable 
time.  If  the  tail  end  of  the  copper  wire,  or  any  part  of  it.  came 
into  contact  with  the  stay,  the  latter  might  thus  have  been  made 
■■  live."  There  was  also  the  possibility  that  the  youth  climbed  the 
stay  and  caught  hold  of  one  of  the  faulty  parts  of  the  cable.  The 
jury  found  that  the  youth  died  from  an  electric  shock,  but  that 
there  was  not  sufficient  evidence  to  indicate  by  what  means.  i 

Building    Trades    and    tlie    12i  per  Cent.— It  is  now 

announced  in  the  Press  that  the  Committee  on  Production  racently 
considered  an  application  for  a  bonus  of  12^  per  cent,  on  earnings 
mide  by  various  Trade  Unions  on  behalf  ot  building  trade  opera- 
tives  in  the  employment  of  firms  who  are  members  of  certain  em- 
ployers' associations.  By  its  award  the  Committee  grants,  from 
the  first  full  pay  day  after  April  11th.  a  bonus  of  12i  per  cent,  on 
earnings  to  plain  time  workers,  and  7i  per  cent,  on  earnings  to 
piece  workers  engaged  on  constructional  or  maintenance  work,  such 
work  being  munitions  work,  carried  out  by  employers  in  the  build- 
ing trade,  whether  as  contractors  or  sub-contractors, 

Metliods  of  Testing  Eartli  Resistance. — After  a  series  of 

extended  experiments  on  testing  the  resistance  of  earth  connections, 
the  Bureau  of  Standards  has  come  to  the  conclusion  that  most  of 
the  methods  commonly  used  do  not  give  correct  results.  A  direct- 
reading  portable  and  fairly  reliable  means  of  testing  the  resistance 
of  earth  connections  is  found  in  the  use  of  the  Kohlrausch  bridge 
method  or  a  modification  of  it.  A  separate  source  of  energy  may 
be  obtained  from  a  dry  cell,  and  two  auxiliary  grounds  must  be 
available.  Actual  practice  shows  that  the  Kohlrausch  bridge 
method  checks  with  the  ammeter-voltameter  method  to  within  an 
average  of  3  per  cent.  The  error  very  seldom  approaches  10  per 
cent. '  The  present-day  methods  of  testing  used  by  many  electric 
companies  have  been  found  very  unreliable. — Electrical' World. 

Cliief  Technical  Assistants'  Association. — The  interest 

shown  by  chief  technical  assistants  of  undertakings  in  the  Pro- 
vinces since  the  membership  has  been  extended  to  all  undertakings 
in  the  United  Kingdom  has  so  greatly  exceeded  that  originally 
contemplated,  that  arrangements  have  lieen  made  to  relieve  the 
hon.  secretary  of  this  section  for  the  time  being,  and  Mr,  Parker, 
chief  assistant  of  the  Croydon  electricity  undertaking,  and  vice- 
chairman  of  the  Association,  has  kindly  consented  to  take  over  the 
secretarial  duties.  It  is  requested  that  all  communications  from 
members  or  prospective  members  outside  the  Greater  London  area 
should  be  addressed  to  Mr,  J,  H,  Parker,  Electricity  Works,  Factory 
Lane,  Croydon,  Surrey. 


Inquiries. — The  Ijondon  address  of  tlie  Klectricnl  Pre- 
cipitation Co.  (of  London)  is  asked  for. 

■  Appointments  Vacant. — Fitter  for  the  Morcanibe  Corpora- 
tion electricity  works  :  meter  inspector  and  tester  (noa.  -t-  12i  per 
cent.),  draughtsman  (junior)  (oOs.  +  121  jwr  cent'.),  fireman  (53s.; 
+  121  per  cent.),  switchboard  attendants  (40s.  +  i2i  per  cent.), 
sub-station  attendants  (40s.  -!-  \2h  ])er  cent.)  for  the  Greenock 
I  'orporation  electricity  department  :  shift  engineer  (70s.)  for  the 
Dewsbury  Corjjoration  electricity  and  tramway  department : 
car-shed  superintendent  (£195)  for  the  Rawtenstall  Corporation 
tramways :  sub-station  attendant  (65s.  od.)  for  the  Dumbarton 
electricity  works  (Electricity  Supply  (Corporation)  :  charge  engineer 
for  the  Borough,  of  Dover  electricity  department.  See  our  advertise- 
ment pages  to-day. 

"Safety  First"  and  Illumination. — The  London  "Safety 

First  "  Council  has  resolved  to  invite  the  Central  Lighting  Autho- 
rity, through  the  Home  Secretary,  to  adopt  a  diffused,  substantially 
uniform  illumination  in  all  districts  in  the  Greater  Ebndon  area, 
where  military  exigencies  and  local  conditions  permit.  It  was  also 
decided,  says  the  Time.i,  to  suggest  to  the  lighting  authorities  in 
this  area  that,  after  the  war,  the  use  of  appliances  should  be 
encouraged  to  proride  diffused  street  illumination  in  substitution 
for  the  glaring  lighting  which  prevailed  before  the  outbreak 
of  war.  I 

National  Electricity.  Supply.  —  In  a  report  on  the  I 
national  electricity  supply  scheme,  prepared  for  the  information  of 
the  Newcastle  Corporation,  Mr.  Ernest  Hatton.  engineer  and 
manager  of  the  tramways,  whilst  agreeing  that  very  great 
economies  of  coal  can  be  effected,  attacks  the  Report  of  the  Coal 
Conservation  Committee,  on  the  grounds  that  the  recommendations 
of  the  Report  are  based  on  misleading  and  inaccurate  data  and 
false  premises,  that  an  immense  capital  outlay  would  be  incurred 
in  addition  to  the  existing  investments,  that  the  process  of 
reorganisation  woidd  occupy  a  very  long  period  of  years,  and  that 
a  monopoly  of  supply  would  be  created,  and  he  urges  munici- 
palities to  "see  to  it  that  their  interests  and  free  expansion  in  the 
future  are  properly  safeguarded." 

Faraday  House   Scholarships. — On  the  results  of  the 

.Scholarship  examinations  held  at  Faraday  House  Electrical 
Engineering  College,  Southampton  Row.  London,  W.Cr,  on  the 
loth,  11th,  and  12th  of  April,  the  following  awards  have  been 
made  by  the  Governors  of  the  College  ; — 

To  Horace  Reginald  Harbottle  (King's  School,  Pontefract).  a< 
"  Faraday  "  Scholarship  of  50  guineas  per  annum,  tenable  for  three 
years. 

To  James  Scott  Davidson  (Penrith  Grammar  School),  a  "  .Max- 
well" S;holar.5hip  of  50  guineas  per  annum,  tenable  for  two  years. 

To  Reginald  Henry  Parkinson  (Central  Foundation  Boys'  School, 
Finsbury).  an  Exhibition  of  30  guineas,  tenable  for  two  years. 

To  Arthur  Casswell  Harrison  (Cranleigh  School),  a  Special  Prize 
of  25  guineas. 

Institution   and    Lecture   Notes. — Institution  of  Elec 

trical  Engineers. — The  following  arrangements  have  been  made 
tor  meetings  of  the  Newcastle  Local  Section  during  May.  t<^ 
be  held  in  the  Mining  Institute.  Newcastle,  at  6.45  p.m.  : — 

May  6th.— Informal  discussion  on  "The  Proposed  Regulations  for  the  Elec 

trical  Equipment  of  Ships,"  oi)entd  by  Mr.  .\.  P.  Pyne. 
May  13lh.— Annual  general  meeting  and  paper  by  Mr.  *C.  Tumbull  on  '*  A 
British  Electrical  Proving  House." 

I.E.E.  Council:  A  New  NominatiOD. -Mr.  Thomas  Ro'e?.  of 
Bradford,  has  been  nominated  for  election  as  a  member  of  Council 
of  the  Institution  of  Electrical  Engineers  by  a  number  of  Yorkshire 
members. 

Institution    of    Engineers    and    Shipbuilders    In    Scotland. — 

Among  the  papers  down  for  reading  at  last  Tuesday's  meeting  at 
Glasgow,  was  one  by  Mr,  W,  B.  Hird  on  "Electrical  Ship 
Propulsion.  " 

Liverpool  Engineering  Society — At  the  annual  meeting  on 
Wednesday  evening.  Mr.  R.  Croston  read  a  paper  on  "  Photo- 
micrographic  Examination  of  Metals.  " 

Diesel  Engine  Users'  Association At  the  March  meeting  of 

the  Association  (Mr.  Napier  Prentice,  A.I.E.E..  president),  the  hon 
secretary  (Mr.  Percy  Still)  made  a  general  statement  of  the  position 
in  regard  to  tar  oil  fuel  and  other  fuel  oil  supplies.  Reference  waa 
made  to  the  work  carried  out  by  the  Heavy  Oil  Engine  Fuel  Com 
mittee  which  has  been  appointed  by  the  Controller  of  Munitions 
Mineral  Oil  Production,  and  particulars  were  given  as  to  the  method 
of  making  application  for  licences  to  buy  tar  oil.  arrangements  for 
tar  oil  distribution,  various  methods  of  using  tar  oil.  and  the  grant' 
ing  of  priority  certificates  to  enable  parts  to  be  obtained  to  adapt 
engines  for  the  use  of  tar  oil  fuel, 

A  discussion  on  the  use  of  tar-oU  fuel  in  Diesel  engines 
followed,  and  much  useful  information  was  given  by  several 
speakers  in  connection  with  the  development  of  various  devices 
for  burning  tar  oil,  as  well  as  on  the  subject  of  the  varying  natnre 
of  tar  oOs, 

The  subject,  which  is  of  particular  importance  at  the  present 
time  in  view  of  the  restriction  in  the  imports  of  petroleum 
fuel  oil.  is  to  be  again  discussed  at  the  following  meeting,  when 
it  is  expected  that  further  information  of  interest  will  be  forth- 
coming. 

■We  have  received  from  the  secretary  a  list  ot  members  and  sub- 
scribers, with  particulars  of  the  plant  under  their  charge,  objeota  4 
of  the  Association,  ko.  1 
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Volanteer  Notes. — London  Army  Troops  Companies, 

Volunteer  Esgin-EERs. — Headquarters:  Balderton  Street,  Grog- 
Venor  Square,  W.  1. 

Oraers  for  the  week  ending  May  rith,  1918,  by  Lieut.  Colonel  C.  B.  Clay, 
V.0.,  Commanding. 

Cnptnin  of  tht  IF«i.— Capt.  W.  II.  Bentlev. 

Nei-I  tor  Ji'ily.— Capt.  E.  Fleming. 

F.xtraet  from  On r*-/'?.— County  of  London  Engineers  iL.A.T.  Companies): 

ViJipcrary  Major  C.  B.  Clay  to  be  Temporary  Lient. -Colonel  (March  a^th, 
laiisi. 

lii'}>eeUon,—T\ie  Commandant  desires  to  eongratulatt-  all  ranks  upon  the 
excellent  report  made  by  the  Chief  Engineer  i London  District!  on  his  inspec- 
tion  of  the  Corps  during  Kast«r.  He  takes  the  opportunity  of  thanking  the 
London  School  of  Military  Engineering  at  Esher  for  the  instruction  which  has 
enabled  them  to  achieve  this  result.    He  trusts  all  members  will  endeavour  to 

btain  the  recruits  necessary  to  bring  the  Corps  to  full  strength. 

Drith, — All  the  drills  as  set  out  in  the  quarterly  programme  will  take  place 
S9  heretofore. 

Sp-cial  Notire'. — The  Medical  Officer  will  attend  for  the  examination  of 
recruits  on  Thursday  evening  at  6. 

Recruits  will  attend  for  engineering  instruction  with  the  Companies. 

(By  orderl  Maolbod  ^kabbley.  Capt.  and  Adjutant, 

Capt.  HiiTgins,  R.E..  has  been  appointed  Adjutant  to  the  County 
of  London  Engineer  Volunteers  (Headquarter,  Balderton  Street, 
W.  1).  Following  active  service  in  France.  Capt.  Higgins  has  been, 
during  the  past  two  years,  Senior  Instructor  at  the  London  District 
Royal  Engineer  School  of  Instruction  at  Esher,  where  the  Engineer 
Volunteers  have  carried  out  practice  'in  heavy  bridging,  camp 
arrangements,  obstacles,  and  the  use  of  explosives.  The  report  of 
a  recent  official  inspection  stated  that  the  standard  of  efficiency 
reached  by  the  Corps  in  military  engineering  was  very  good,  and 
was  due  primarily  to  the  instruction  provided  at  Esher,  backed  by 
the  keenness  and  enthusiasm  of  all  ranks. 

A    Projected    American   Ship    Canal. — Dr-    J-    A.    L. 

Waddell.  in  the  Scieidlfir  Amfricanot  March  28th.  gives  particulars 
of  a  proposed  ship,  sanitation,  aud  power  canal,  connecting  Lakes 
Erie  aud  Ontario  on  the  American  side  of  the  border,  which  will 
involve  the  construction  of  giant  lift-locks. 

The  total  lengtli  of  the  proposed  ship  canal  is  about  40  miles,  and 
that  of  a  proposed  tributory  barge  canal  about  12  miles.  The 
bottom  width  of  the  former  varies  from  2.")0  to  oOO  ft.,  and  that  of 
the  latter  is  about  100  ft.  The  depth  of  the  ship  canal  is 
to  be  :-!0  ft.,  and  that  of  the  barge  canal  12  ft.  The  total  fall 
between  lakes  is  327  ft.  :  of  this  amount  8  ft.  of  drop  could  be 
utilised  at  the  head  of  the  canal  to  reverse  the  flow  of  the  water- 
courses and  the  main  sewers  in  Buffalo  and  Tonawanda,  and  the 
remaining  height  of  B12  ft.  would  be  divided  between  two  lift- 
locks,  one  of  208  ft.,  and  the  other  of  104  ft.  rise. 

The  object  of  the  scheme  is  threefold  : — First,  to  carry  the  largest 
lake  vessels  and  barges  between  Lakes  Erie  and  Ontario  in  the 
shortest  time  and  at  the  least  expense.  Second,  to  divert  the 
sewage  of  the  adjacent  cities  from  Lake  Erie  and  the  Niagara 
River,  which  sewage  now  seriously  pollutes  the  drinking  water  of 
the  communities  along  the  banks  of  the  latter.  Third,  to  develop 
electrical  energy  to  the  amount  of  about  800.000  H.P.  The  combined 
heigiits  of  the  three  locks  (320  ft.)  will  produce  the  estimated  h.p. 
The  two  main  power  houses  would  be  located  below  the  lift-locks, 
an  I  as  close  thereto  as  possible. 

Each  of  the  large  lift-locks  proposed  will  consist  of  two  steel 
tanks.  These  will  be  1)60  ft.  long  by  70  ft.  wide  (inside  measure- 
ment), by  3.5  ft.  deep,  so  as  to  contain  30  ft.  of  water  without 
danger  of  spilling.  The  inner  edges  of  the  two  tanks  are  connected 
by  wire  ropes  running  over  a  line  of  5G  sheaves,  each  20  ft.  in 
diameter,  and  each  outer  edge  is  similarly  connected  to  a  row  of 
concrete  counterweights.  As  the  depth  of  the  water  in  the  tanks 
is  to  be  kept  constant  at  all  times,  the  loads  to  be  raised  and 
lowered  will  always  be  counterbalanced  as  nearly  as  possible.  The 
three  piers  of  walls  for  supporting  the  sheaves  are  about  280  ft. 
high,  and  each  varies  in  thickness  from  9  ft.  to  17'.t  ft.  The 
dimensions  of  each  of  the  counterweight  blocks  in  plan  are  18  ft. 
by  10  ft.,  and  the  height  would  be  about  50  ft.  if  iron  used  in  the 
concrete,  and  considerably  more  if  not.  There  are  to  be  28  of  these 
counterweights  carried  by  each  of  the  outer  walls. 

The  operation  of  the  lifts  would  be  by  electricity,  generated  in 
the  power  houses  located  in  their  vicinity.  The  sheaves  would  be 
operated  by  racks  and  pinions  with  reduction  gear  between  these 
and  the  motors.  The  latter  are  to  l)e  placed  on  top  of  the  piers, 
which  form  a  platform  some  23  ft.  wide  by  680  ft.  long. 

Beneath  the  tanks  there  are  to  be  large  air  buffers,  capable  of 
bringing  the  tank  to  rest  from  its  greatest  allowed  speed  ;  besides 
which,  there  would  be  self-acting  solenoid  brakes  to  check  the 
velocity  at  the  proper  places.  Locking  apparatus  would  be  required 
to  hold  the  tanks  to  exact  position  at  top  aud  bottom  of  travel, 
and  provision  must  necessarily  be  made  to  take  care  of  the  effect  of 
the  stretching  of  the  wire  ropes  under  load. 

Between  the  gates  of  the  canal  and  the  adjacent  gates  of  the 
tanks  there  would  be  spaces  that  must  be  made  as  small  as  possible, 
because  the  water  which  at  times  fills  them  must  be  wasted.  The 
water  at  the  higher  level  would  be  caught  in  small  reservoirs  at 
the  8ide%  of  the  cutting  a  little  below  the  elevation  of  the  highest 
level  of  the  bottoms  of  the  tanks,  and  from  there  it  would  be 
pumped  back  into  the  head-race.  The  corresponding  water  at  the 
gates  in  the  tail-race  would  fall  into  the  sump  of  the  pit.  and  from 
there  it  would  have  to  be  pumped  •ut.  The  pumps  would  have  to 
be  capable  not  only  of  dealing  with  the  water  wasted  at  the  lower 
gates  but  also  the  greatest  amount  of  rainfall  that  could  reach  the 
said  pit.  The  average  height  of  the  bottom  of  the  pit  would  be 
about  60  ft.  below  the  surface  of  the  water  in  the  tail-race,  and  the 
elevation  of  the  bottom  of  the  sump  would  be  some  25  ft.  lower 
than  that  of  the  lowest  portion  of  the  pit. 

The  higher  lift-lock  would  require  about  ten  minutes  to  raise, 
and  the  lower  one  about  five  minutes  ;  and  it  would  take  several 
minutes  more  to  raise  and  lower  the  gates,    Possibly  a  passage 


through  the  higher  lift  conld  be  made  in  about  20  minutes,  and 
through  the  lower  lift  in  about  15  minutes. 

Water-power  Developments  in  Canada. — At  the  Insti' 

tution  of  Engineers  and  Shipbuilders,  on  March  5th.  Prof.  .1,  C. 
McLennan  gave  an  exhibition  and  description  of  kinematograph 
films  illustrative  of  water-jiower  development.s  in  Canada.  He  said 
that  to-day  Canada  was  in  the  midst  of  another  development, 
widely  spread  and  far-reaching  in  its  extent — namely,  the  industrial 
development  of  the  country.  Canada  was  going  to  be  a  great 
industrial  country. 

The  Government  had  instituted  what  was  called  an  Advisory 
Council  on  Industrial  Scientific  Research,  and  one  of  the  first 
things  it  did  was  to  set  aside  a  sum  of  money  to  enable  40  young 
scientists  every  year  to  undertake  industrial  research,  and  also  to 
enable  a  select  number,  who  had  proved  themselves  by  those  40 
scholarships  worthy  of  it,  to  have  the  opportunity  to  prosecute 
some  industrial  research  that  would  react  to  the  benefit  of  the 
country.  Consequently  there  were  now  thoughout  the  country  in 
all  branches  men  who  would  be  in  a  position  shortly  to  take  charge 
of  great  industrial  works.  The  Government  of  Canada  had  given 
great  attention  to  the  development  of  water  power,  because  there 
was  in  Canada  to-day  measured  21,000,000  H.P.  of  water  power 
available.  In  the  United  States  there  was  28,000.000  H.p.  available. 
Already  2.000,000  H.P.  had  been  developed  in  Canada,  and  water 
power  there  was  widely  distributed. 

People  did  not  realise  it.  but  in  the  Montreal  district  there  was 
a  larger  development  at  the  present  time  than  existed  on  the 
Canadian  side  at  Niagara.  Within  80  miles  of  Winnipeg  as  much 
power  could  be  develoi^ed  as  was  developed  just  bow  on  the 
Canadian  side  of  Niagara.  Within  a  few  miles  of  Vancouver  there 
was  750,000  H.P.  available.  He  held  that  the  foundation  of 
Canada's  greatness  was  tied  up  with  this  power.  In  Canada  200 
tons  a  day  of  nitric  acid  was  made  out  of  nitrates  brought  from 
Chile,  that  could  be  synthesised  to-day  by  utilising  the  water-power, 
at  but  a  fraction  of  the  cost  at  which  nitrates  were  being  brought 
to  Canada.  Money  was  simply  being  wasted  on  every  shipload  of 
nitrate  that  was  brought  from  Chile  to  Canada.  The  Governments 
of  Canada  were  controlling  those  water  powers,  and  they  were 
going  to  supply  the  power  as  cheaply  as  it  could  be  produced,  and 
he  thought  he  might  quite  safely  say  that  that  power  would  be 
produced  in  Canada  almost  as  cheaply  as  in  any  country  on  earth. 
Now  that  cheap  power  had  been  brought  to  Canadian  industries  it 
was  intended  to  bring  cheap  fertilisers  to  the  farmer.  It  was  their 
aim  to  see  that  in  Canada  there  were  nitrate  works  established 
which  would  ensure  in  every  province  a  cheap  and  adequate  supply 
of  nitrates. 

In  the  first  development  of  water  power  the  most  easily-con- 
structed plants,  such  as  Niagara,  were  laid  down  first ;  then  at 
another  stage  water  was  stored  up  so  as  to  raise  the  minimum  flow 
at  certain  points.  At  the  St.  Maurice  River,  north  of  Grand  Mere, 
there  was  a  dam.  very  much  like  the  Assouan  dam  on  the  Nile.  At 
La  Loutre  the  storage  works  would  result  in  the  creation  of  the 
equivalent  of  a  lake  some  3,200  sq.  miles  in  area  and  about  2  ft. 
deep,  taking  the  water  from  a  drainage  area  of  about  16.000  sq.  mUes. 
This  would  result  in  rendering  available  182.000  H.P.  for  raising  the 
minimum  load  at  Grand  Mere  and  Shawinigan, 


OUR    PERSONAL   COLUMN. 

T7i«  Editors  inrite  electrical  engineem,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  motements. 


Central  Station   and  Tramway  Officials. — We  tender 

our  congratulations  to  Mk.  R.  Stewart  Baix,  managing  director, 
and  Mr.  G.  W.  Partridge,  engineer  and  manager,  of  the  London 
Electric  Supply  Corporation,  Ltd.,  who  have  recently  completed 
30  years'  service  in  the  company.  Mr.  H.  C.  Carter,  secretary  of  the 
company,  after  29  years'  service,  has  retired  owing  to  ill-health. 

Bury  Tramways  Committee  has  received  a  letter  from  the  Tram- 
ways (Board  of  Trade")  Department,  suggesting  the  transfer  of  the 
services  of  Mr.  W.  Clough.  the  Bury  tramway  manager,  from  the 
Shipyard  Labour  Department  of  the  Admiralty  to  their  Committee, 
and  it  has  been  decided  to  accede  to  the  request,  on  the  understand- 
ing that  the  proposed  transference  will  enable  Mr.  Clough  to  devote 
more  time  to  Bury. 

Aylesbury  T.C.  has  increased  the  salary  of  the  electrical  engineer 
to  £250  a  year,  with  a  further  increment  to  £275  as  from 
October  1st. 

The  Dover  Corporation  tramway  staff  has  presented  a  gold 
watch  and  a  smoker's  outfit  to  Mr.  G godchild,  inspector,  on  his 
retirement  after  20  years'  service, 

Mr.  William  Doxaldsox.  chief  traffic  assistant  to  the  Hastings 
Tramways  Co..  on  leaving  to  take  up  military  duties,  has  been  pre- 
sented with  a  silver  wrist  watch  and  a  cheque  by  the  manager  and 
staff. 

Mr.  S.  Hank,  borough  electrical  engineer  of  Stoke  Xewington, 
is  now  a  full  lieutenant  in  the  Army. 

Mr.  George  Olher.  assistant  electrical  engineer  at  Bispham, 
Blackpool,  and  formerly  of  the  Blackpool  electricity  works  staffs, 
has  taien  up  duties  as  resident  engineeer  and  manager  of  the  elec- 
tricity works  at  St.  Andrews,  Fifeshire.  He  served  through  the 
Gallipoli  campaign  with  the  signalling  section  of  the  Royal  Naval 
Division. 

Mb.  R.  Tatlob,  a  member  of  the  staff  of  the  Leeds  tramway 
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department,  has  lieeii  presented  with  a  gold  watch  oji  his  tran8fer 
from  the  Headingley  depot  to  the  Beckett  Street  depot  at  Leeds. 

Dover  T.C.  has  appointed  Mk,  Robeetsox,  of  Rawtetstall.  a? 
■works  superintendent  and  electrician  at  At  10s.  a  week,  and  has 
increased  the  salary  of  the  manajrer  of  the  electricity  ■works  to 
£  2(50  a  year. 

Malvern  U.D.C.  has  increased  the  salary  of  Mb.  S.  Trow  Smith, 
gas  and  electrical  engineer,  from  £400  to  ,4450  a  year. 

General. — Mr.  Thos.  Pratt,  nomi^nated  for  election  at 
the  forthcominfr  Chester  Conference  as  the  new  president  of  the 
Xational  Chamber  of  Trade,  is  head  of  the  firm  of  Christopher 
Pratt  cV:  Sons.  Ltd.,  electrical  furnishers!  of  Bradford. 

The  Highways  Committee  of  the  L.C.C.  has  reappointed  and 
reconstituted  its  Special  Sub-Committee  on  Tramways  Operation  as 
follows  :— Mr.  W.  H.  p.  Gibson.  Mr.  G.  M.  Gillett,  Mr.  H.  H. 
Gordon,  Mr..F.  C.  Harrison.  Mr  D.  Hazel.  Mr.  T.  F.  Hobsox, 
Mr.  H.  Marks.  Liei-t.-Coloxel  E.  W.  Morrison-Bell,  and  Mr. 
W.  J.  Squires,  together  with  the  e-r-nflicio  members. 

Mr.  C.  Jones.  M.LE.E.,  has  been  elected  for  the  third  year,  pre- 
sident of  the  Warwick  and  South  Staffordshire  Branch  of  the 
Association  of  Mining  Electrical  Engineers.  He  was  recently 
appointed  consulting  engineer  to  Coombs  Wood  Colliery  Co., 
Halesowen. 

A   medal    has  been   awarded    by  the    Government    to  Frank    . 
OsMAX.  of   King's  Norton,   Birmingham,   for  devotion   to  duty, 
initiative,   and   resource  in   dealing  with  the  erection  of  special 
l>lant  and  the  maintenance  of  the  electrical  installation  at  a  works 
manufacturing  fuses. 

Roll    of    Honour. — Me.   Alfred  Edward  Nixon,  late 

Leeds  manager  of  the  E.G.S.  Co.,  Ltd.,  of  Newcastle-on-Tyne,  was 
killed  in  action  on  April  let.  He  had  been  with  the  firm  Itj  years, 
rising  from  boy  to  the  position  he  held  on  joining  the  Army.  He 
was  well  known  and  respected  in  the  Northern  Counties.  Mr. 
Nixon  joined  the  Motor  Transport,  and  from  there  he  was  transferred 
into  the  Dorsets. 

Ernest  Hall,  R.F.C.  late  electrician  employed  at  Messrs. 
Harland  &  Wolf,  of  Belfast,  was  killed  in  an  aeroplane  accident  at 
Lahore.  India,  recently. 

Capt.  Leonard  PicKERixe,  R.E.,  killed  in  action,  was  engaged 
in  the  test  department  of  Messrs.  Dick.  Kerr  &:  Co.,  Ltd.,  Preston. 

Capt.  W.  K.  Armstrong,  South  Lancashire  Regiment,  killed  on 
April  11th,  was,  liefore  the  war.  a  student  pupil  at  the  British 
Westinghouse  Co..  Ltd.,  Trafford  Park. 

Private  J.  Hopkinson.  Sherwood  Foresters,  reported  missing, 
was  in  the  electrical  engineering  department  of  Messrs.  Robinson. 
Brampton,  Chesterfield.  His  brother.  Private  H.  Hopkinson, 
R.AV.  Kent  Regiment,  who  was  in  the  same  department,  is 
wounded. 

Rifleman  C.  Coullixg.  who  was  with  Calleuder's  Cable  and 
Construction  Co..  Ltd..  of  Erith.  has  fallen  in  action. 

Private  Wm.  Carter,  Rifle  Brigade,  who  has  died  of  wounds, 
joined  up  from  the  works  of  the  South  Metropolitan  E.L.  Co. 

Private  C.  S.  .Tefferis,  Royal  Fusiliers,  who  has  fallen  in 
action,  was  with  Johnson  &  Phillips.  Ltd.,  Charlton. 

Laxce-Corporal  Wm.  Lewis,  Notts  and  Derbyshire  Regiment, 
killed  in  action,  was  with  Messrs.  Taylor,  Tunnicliffe  A:  Co.,  of 
Handley. 

Sergeaxt  .T.  Feist.  Queen's  R.W.  Surrey  Regiment,  who  has 
been  awarded  the  Belgian  Croix  de  Guerre  for  valour,  was  up  to 
the  outbreak  of  war  engaged  with  the  Guildford  Electricity  Co. 

Laxce-Corporal  A.  B.  Hltchixsox.  RE.  OVireless  Section), 
has  fallen  in  action.  Before  joining  up  he  was  an  electrical  engineer 
on  the  staff  of  the  Leeds  Corporation  electricity  works. 

Corporal  W.  A.  Leman.  R.E.,  killed  in  action,  was  employed 
at  the  Salford  Corporation  electricity  works. 

L.\nce-Corporal  H.  Wallword.'r.E.,  killed,  was  employed  by 
the  Lancashire  Dynamo  and  Motor  Co.,  Ltd..  of  Trafford  Park. 

Lance-Corporal  Thomas  Dene,  Lanes.  Fusiliers,  who  has  died 
of  wounds,  was  employed  by  Blessrs.  I.  Frankenburg  ^V;  Co.,  Ltd., 
Salford. 

Private  H.  Wade,  Manchester  Regiment,  who  has  died  of 
wounds,  was  employed  by  Messrs.  Charles  Macintosh  &  Co.,  Ltd., 
Manchester. 

Mr.  L.  G.  Byng  (Grenadier  Guards),  a  director  of  the  General 
r.'.ectric  Co..  Ltd..  and  son  of  the  late  G.  Byng,  chairman  of  the 
same  company,  has  been  awarded  the  Military  Cross  during  the 
recent  battles  on  the  Western  Front. 

Secox-d-Lieut.  S.  B.  Westwood  (21),  Loyal  Lancashire  Regi- 
ment, who  has  been  killed  in  action,  was  a  membar  of  the  staff  of 
the  General  Electric  Co.,  Ltd..  Bir.ningham. 

Co.  Sergeaxt-Major  Kellock.  a  motorman  on  the  Glasgow 
Corporation  tramways,  has  been  awarded  the  D.C.M.  for  gallant 
conduct. 

Laxce-Corporal  A.  B.  Hdtchissox,  formerly  an  electrical 
engineer  at  the  Leeds  Corporation  electricity  works,  has  been 
killed  in  action. 

Second-Lieut.  Douglas  Ray  Dilworth-Harrison,  who  has 
been  killed,  aged  M.  was  an  electrical,  engineer  at  Paisley,  and 
before  that  first  engineer  on  one  of  the  Prince  Line  steamers. 

Obituary. — Mr.  R.  W.  Blackwell. — The  following 
letter  has  been  received  : — 

"I  was  deeply  grieved  to  hear  of  the  loss  the  profession  has 
sustained  by  the  death  of  Mr.  Robert  W.  Blackwell,  and  noted  with' 
pleasure  your  appreciative  obituary  notice  testifying  to  his 
qualities.  I  trust  that  you  will  allow  me  to  supplement  your 
remarks  by  a  few  from  one  who  thoroughly  appreciated  deceased's 
kindly  treatment  of  strangers  in  a  strange  land. 

"  My  lucky  star  must  certainly  have  been  in  the  ascendant  when 


1  had  the  good  fortune  to  make  the  acquaintance  of  Mr.  Blackwell 
and  his  brothers,  early  in  IbS?,  in  Allegheny.  Pa.  These  gentlemen 
were  then  responsible  for  the  electrical  running  of  the  four-mile 
Observatory  HUl  Passenger  Railway  in  Allegheny,  on  which  later 
I  spent  many  happy  days  and  anxious  nights. 

"This  line  was  a  combination  of  the  Bentley-Knigfat  conduit  i 
and  two-wire  overhead  systems.  The  conduit  trough  in  the  centre  \ 
of  the  track  was  of  wood,  with  lead  and  retiun  conductors  fixed  on  f 
opposite  sides.  The  spring  contact  shoes  of  the  collecting  ploughs  f 
rubbed  along  the  top  edges  of  these  copper  conductors.  , 

"  The  overhead  section  consisted  of  lead  and  return  conducton 
supported  by  bracket  arms  on  wooden  poles  on  one  side  of  the 
track,  one  conductor  above  the  other.  The  two-wheeled  trolley 
hung  on  these  wires,  and  trailed  from  the  hood  of  the  single-deck 
car.  being  provided  with  a  device  which  released  it  if  an  obstruction 
was  met.  On  the  single-track  section,  the  condactors  on  the  cars 
exchanged  trolleys  when  passing  each  other  at  the  turnouts.  Wood 
insulation  was  used  in  both  conduit  and  overhead  sections.  There 
was  no  earth  return.  The  change-over  from  conduit  to  overhead 
was  made  at  the  top  of  a  Hi  per  cent,  grade. 

''  In  working  this  early  attempt  at  an  electric  street  railway, 
many  initial  difficulties  were  experienced  and  duly  overcome.  As 
the  two  motors  on  each  car  were  unprotected,  one  source  of  trouble 
can  easily  be  imagined. 

"  In  spite  of  many  set-backs,  the  three  brothers  (familiarly 
known  as  Bob.  Joe.  and  Frank)  retained  their  optimistic  belief  in 
electricity  as  the  best  agent  for  street  car  propulsion  ;  and,  what 
was  better,  proved  it.  A  small  colony  of  English  mechanics  from 
the  North-Eastern  Railway  Co.'s  shops  at  Darlington,  Durham,  in 
addition  to  myself,  have  good  cause  to  remember  the  broad- 
mindedness  and  generosity  of  Bob  Blackwell  and  his  brothers  :  we 
personally  would  have  done  anything  for  them,  and  the  lapse  of 
:iO  years  has,  I  know,  not  dimmed  our  respect  and  appreciation  of 
American  gentlemen,  for  whom  it  was  a  pleasure  to  work. 

"  Bob  Blackwell  was.  we  found,  a  man  of  his  word,  and  one  ever 
ready  to  help  and  advise  those  lucky  enough  to  come  to  him.  In 
having  compatriots  of  men  of  this  type  as  Allies  in  the  present 
great  stiuggle,  the  British  nation  is  indeed  fortunate. 

"GUS.  C.  LUNDBERG,  M.LE.E. 

■"  The  many  friends  of  Lieut.-Col.  Huri.uatt  will  regret  to  learn 
that  he  was' killed  in  action  on  March  25th.  For  some  years  before 
the  war  Mr.  Hurlbatt  had  charge  of  Messrs.  Dick,  Kerr  A:  Co.'s 
interests  in  Manchester,  and  hisjcharmingjpersonality  gained  for 
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Lieut. -CoL.  Hurlbatt— Killed  is  Actios. 

him  a  wide  circle  of  friends  and  acquaintances.  At  the  outbrea 
of  war  he  obtained  a  commission  as  second  lieut<>nant  in  the  Mai 
Chester  Regiment,  and  by  his  meritorious  service  had  reached  tl 
rank  of  lieutenant-colonel  in  the  same  regiment. 

Prof.   J.  Pulu.j — The  death  is  reported  from   Prague,  at  ti 
age  of  73  years,  of  Prof.  Johann   Puluj.     The  deceased,  who  was 
Ruthenian  by  birth,  -nas  formerly  Professor  of  Electrotechnics 
the  German  Technical  High  School  of  Prague.     He  was  also  alB 
authority  on  arc  lamps  and  carbons  therefor,  and  the  inventor  of  41 
lamp  bearing  his  name. 

Mr.  James  W.  Garside.  electrical  engineer  to  Hebden  Bridge  i 
District  Council  died  last  week.  He  went  to  Hebden  Bridge  fxoHt  l 
Hull  in  190.H.  when  the  Hebden  Bridge  works  were  established,  l^t^ 
was  about  .50  years  of  age.  j| 
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NEW     COMPANIES     REGISTERED. 


Basfordi  Enj^ineerin;^   Co.,   Ltd.   (150,176). — Private  ooni- 

ly.  Registered  .April  17th.  Capital,  f3,000  in  £1  shares.  .Mech.nnical  and 
electrical  engineers,  boilermakers,  brewers'  merchants,  &c.  The  subscribers 
(each  with  one  share)  are  ;-.Mrs.  A.  P.  Simon,  26,  Zulla  Road.  Nottingham ; 
■"  R.  Hilton,  1,  St.  Peter's  Church  Walk,  Nottingham,  chartered  accountant, 
first  directors  are  to  be  appointed  by  the  subscrib»;rs.  Solicitors  :  Acton 
and    Marriott,    King    Street,    Nottingham. 

Wicks  &  Dale,  Ltd.  (150,174). — Private  company.    Regis- 

leVed  .-Xpril  16th.  Capital,  £3,000  in  £1  shares.  To  carry  on  the  business  of 
manufacturers  of  metal  tubes,  pipes,  and  appIiatKes,  &c.  Agreement  with 
B.  \V.  Wicks  and  H.  L.  Dale.  The  subscribers  (each  with  one  share)  are  :— 
B.  W.  Wicks.  60,  Queen  Victoria  Street,  E.C.  4,  engineer  and  merchant; 
L.  Dale,  BO,  Queen  Victoria  Street,  E.C,  engineer  and  merchant.  The 
first  directors  are  ;  U.  W.  Wicks  and  H.  L.  Dale.  Registered  office  :  60, 
Queen    \"ictoria    Street,    E.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Duncan   Stewart  &   Co.,   Ltd. — Bond  of  cash   credit  and 

position  in  security  (in  Scotch  form),  to  secure  £120,000,  charged  on  the 
London  Road  Ironworks,  Glasgow,  ami  adjacent  subjects.  Holder  :  .Minister 
of    Mun 


Evans,    O'Donnell   &  Co.,    Ltd. — Memorandum  of  satis- 

:tion   to    the  extent   of  £3.000  on    December   31st,    1917,  of    trust    deed    dated 
!cember  2ilth,  1900,   and    supplemental    to    trust   deed    dated    June  30|h,    1916, 
securing    £40,000   debenture    stock. 

Lancashire    United   Tramways,    Ltd.    (87,044). — Capital, 

£200,000  in  £1  shares.  Return  dated  .March  12th,  1918.  192,878  shares 
taken  up ;  £7  paid ;  £192,871  considered  as  paid.  Mortgages  and  charges, 
£546,500  (a  further  £30,000  of  this  stock  has  been  deposited  as  security  for 
possible  advances).  Deferred  debenture  stocks,  having  no  charge  over  the 
company's  assets,  £83,330. 

Howard  Asphalt  Troughing  Co.,  Ltd.  (69,270).— Capital. 

£20.000  in  19,000  ord.  and  1,000  del.  shares  of  £1  each.  5.007  ord.  and 
1,000  d(f.  shares  taken  up;  £4,007  paid;  £2,000  considered  as  paid.  Mort- 
gages and  charges  ;    Nil. 


CITY  NOTES. 


The  annual  meeting  was  held  on  Friday 
last   at  the  otiices,   Blonifield  Street,  E.C. 
W.  T.  Henley's      Mr.  Ueorgk  Sutton,  chairujau  and  manag- 
Telegraph  iivg    director,    presided,    and,    befoie    pro- 

Works  Co.,         ceeding  to  deal  with  the  accounts,   he  re- 
Ltd.  I'erred    to   the  change   which   had    placexl 

him  in  the  i)o.sition  of  chainiian.  It 
jiiu.st  be  unusual  for  a  retiring  chairman  who  had  .served  a 
company  for  over  30  years  to  be  succeeded  by  one  who  had 
gone  through  the  offices  of  secretary,  manager,  and  managing 
du'ector  as  he  (Mr.  Sutton)  had.  He  could  not  say  all  he 
would  like  with  regard  to  the  value  of  Mr.  Gedge's  services 
■to  the  company  during  the  30  years  in  which  he  had  acted 
as  chaii-mau,  hut  he  was  sure  they  were  all  glad  of  the  con- 
sciousness he  must  have  that  he  was  relinquishing  the  chair- 
manship at  a.  time  when  the  business  was  on  the  flowing  tide 
of  prosperity.  Proceeding  to  deal  with  the  balance  sheet,  it 
would  be  noticed  that  the  creditors  had  increased  over  last 
yeaj'  by  about  i'200,000.  That  wa.s  due  principally  to  the 
provision  lor  special  taxation  for  the  year;  to  some  extent 
to  the  increased  turnover  of  the  business — which  was  the 
largest  turnover  in  the  history  of  the  company ;  and  to  a 
small  extent  for  increased  contingent  reserves  consequent 
upon  the  larger  turnover.  On  the  credit  side  the  item  of 
freehold  land,  buildings,  machinery  and  plant  was  lower 
than  in  the  previous  year  by  about  ^40,1)00,  which  was  due 
to  the  fact  that  they  had  been  precluded  from  putting  up 
buildings  and  extentiing  their  machinery  and  plant  during 
the  war,  except  so  far  as  they  had  been  able  to  do  it  for 
national  work.  The  investments  outside  the  business  had 
considerably  increased,  entirely  due  to  Government  isisues 
which  they  had  taken  up.  .\  year  ago  they  held  £100.000  in 
Government  is.sues  and  war  loans ;  the  present  figure  was 
toundly  £400,000.  The  directors  felt  sure  that  the  policy 
they  had  adopted  of  putting  all  the'  available  re.sources  of 
■the  company  in  the  way  of  cash  into  Government  loans  would 
have  the  appro\'al  of  the  shareholders.  Since  the  accounts 
■were  made  up  they  had  invested  another  £.50.000  in  war 
bonds,  and  thev  bad  also  taken  up  a.  considerable  number 
of  Treasury  biUs.  Stocks  were  down  by.  about  £.50.000 ;  the 
actual  depletion  of  commercial  stocks  was  very  much  greater, 
but  the  figure  hal  been  brought  up  somewhat  by  the  large 
stocks  of  raw  material  they  had  had  to  hold  for  Government 
orders.  Coming  to  the  profit  and  loss  account,  the  deprecia- 
tion on  machinery.  f66.00*X  was  a  larger  sum  than  had  ever 
been  put  to  that  account  before,  and  wa.';  due  to  the  extra 
inachinen-  which  they  had  had  to  put  in  for  Government 
requirements,  the  use  of  a,  great  deal  of  which  after  the 
war  was  problematical.  On  the  debit  side  of  the  account 
til.    income-tax  was  shown  as  ^28,000,  but  that  did  not  repre- 


sent tho-  whole  amount  which  they  paid.  They  must  add  to  it 
the  amount  of  tax  deducted  from  the  dividends,  which 
amounted,  roughly,  to  ±1(3,000,  which  woula  make  their 
total  income-tax  payments  £44,U0Ci.  The  profit  for  the  year 
was  £15'2,Stj7,  and  if  the  recommendation  as  to  dividend,  &c., 
were  agreed  to  it  would  leave  £11'2,U(X)  to  be  carried  forward 
into  the  new  year,  after  making  all  reasonable  provisions  for 
contingencies  and  special  taxation.  Looking  to  the  progress 
of  the  comivdny  before  the  year  1914,  in  his  view  the  pnjfit 
which  they  showed  on  the  present  occasion  was  no  larger 
than  it  would  have  been  had  there  been  no  war  and  they 
had  had  no  war  work.  The  commercial  progress  which  the 
company  -nas  making  up  to  1914  had  been  stopped  by  tho 
war.  ITiey  hoped  to  regain  it.  They  had  an  experienced 
staff,  and  he  thought  it  could  be  said  that  they  had  as  good 
a  chance  of  regaining  their  commercial  supremacy  in  the 
trade  as  any  other  industi-y  in  the  country.  If  there  ha<l 
been  no  war,  and  they  had  made  the  profits,  they  wouM 
have  had  lai'ge  sums  at  their  disposal  for  development  and 
extension  of  the  business.  The  volume  of  trade  after  the  war 
was  uncertain ;  the  board  had  their  own  views  about  it.  For 
a  time  there  might  be  a  slackness  in  trade,  but  whether 
that  would  be  so  or  ngt  they  knew  that  the  means  of  output 
by  the  industi-y  generally  had  enormously  increased,  and  it 
might  well  be  that  after  the  war  they  might  find  that  the 
increased  means  of  output  might  be  greater  than  the  in- 
creased trade  which  eventually  would  come.  In  dealing  with 
the  question  of  profits,  they  would  forgive  him  if  he  referred 
to  the  offer  which  they  made  to  the  Government  at  the  out- 
break of  the  war.  They  then  offered  to  place  all  the  re- 
sources of  the  company  at  the  service  of  the  Government, 
leaving  the  amount  of  payment  and  profit  entirely  at  theii' 
discretion.  He  repeated  that  offer  to-day,  because  he  wanto.-l 
to  emphasise  the  fact  that  they  were  not  "  profiteers  "  in  the 
bad  sense  of  the  word.  Of  course,  a  trader  was  in  trade  for 
the  purjx>se  of  making  profits.  The  percentage  of  his  profits 
in  relation  to  his  turnover  depended  upon  his  power  to  sell, 
and  he  had  to  so  regulate  his  profits  that  he  did  not  decrea.'se 
his  sales.  If  his  profits  were  too  high,  inevitably  his  sales 
would  go  down.  The  point  he  (the  speaker)  wanted  to  make 
was  that  the  average  rate  of  profit  on  the  tm'nover  during 
the  war  in  the  business  was  lower  than  it  was  in  the  few 
years  prior  to  the  war,  and  that,  he  thought,  was  convincing 
pr(x>f  that  in  no  sense  could  they  be  called  profiteers.  They 
knew  that  after  the  war  the  increase  in  taxation  must  be  very 
heavy,  but  they  must  suppose  that  the  Government  wouia 
be  careful  how  far  they  burdened  industi-y  in  that  way. 
Some  of  them  would  have  no  objection  if  all  excess  profits 
made  during  the  war  were  taken  by  the  State,  but  after  the 
war,  when  they  had  to  meet  competition  and  to  fight  the 
world  for  trade,  if  imdue  bm'dens  were  to  be  put  upon  our 
industries  their  prosperity  was  bound  to  be  adversely  affecte-.l. 
The  undivided  profits  of  their  business— and  there  had  been 
very  large  profits  undivided — had  been  used  for  the  buiUing 
and  equipment  of  new  factories  employing  large  numbers  cf 
hands.  The  two  new  factories  at  Gravesend  had  been  con- 
■irtructed  entirely  out  of  undivided  profits.  Capital  and  Labour 
alike  were  concei'ned  after  the  war  that  no  undue  burden 
in  the  way  of  taxation  was  put  directly  upon  industry.  He 
had  no  inclination  to  criticise  the  control  which  the  Govern- 
ment exeroi.'ied  over  business,  and  they  knew  that  a  certain 
measure  of  control  would  be  exercised  after  the  «ar,  but  he. 
was  .sure  all  business  people  were  glad  that  the  President  tif 
the  Board  of  Trade  had  .said  that  he  could  not  conceive  of 
■anyone  desiring  in  the  national  interests  that  the  industiial 
inlJerests  of  the  country  should  be  contuolled  a  day  longer 
than  was  necessary.  They  felt  that  themselves.  Pie  would 
like  personally  to  te-stify  to  the  t\hole-hearted  way  in  whi.;h 
the  workpeople  at  the  factiwies  and  the  commercial  staff'  had 
devoted  themselves  to  the  national  interests  during  this  time 
of  trial.  Nearly  1,0(K)  men  had  left  the  works  anil  had  gone, 
into  either  the  Ai-my  or  the  Navy,  and  their  positions  were 
all  open  for  them  when  they  came  back.  Conceniing  thosi; 
who  never  came  back,  he  was  sure  he  could  say  that  tho 
company,  when  the  time  came,  would  sanction  the  estjib- 
lishment  of  some  sort  of  memorial  to  show  the  deep  obliga- 
tion they  were  under  to  thtiso  men  who  had  given  theii'  all 
for  the  country.  He  would  like  to  give  them  a  few  figures 
showing  the  relationship  between  wages,  taxation,  and  divi- 
dend* in  the  company.  During  1917  the  wages  they  paid 
came  to  just  over  £'200.000;  the  taxation  came  to  about  the 
same;  the  di\adends  paid  amounted  to  £59,000,  and  the 
capital  empkiyed  was  about  one  and  a  half  million.  Tho.s9 
were  very  interesting  figures,  and  ho  thought  they  showed 
that  capital  was  not  being  paid  an  undue  proportion  of  the, 
amount  which  the  busine.ss  was  earning.  Coming  to  tho 
special  resolutions,  he  need  not  trouble  them  very  much  with 
details,  as  the  matter  had  been  put  before  the  shareholders 
in  the  form  of  a  circular.  The  pi'oposal  was  a  very  simple 
one  They  had  had  undivided  prtjjfts  which  they  had  used 
in  trading  on  behalf  of  the  shareholders,  and  thev  had  been 
successful  in  that  trading.  They  now  propo.sed  to  create 
•200,000  more  ordinary  shares  and  distribute  them  among  the 
shareholders,  giving  them  one  new  sh,are  for  every  new  share 
which  they  held,  and  they  could  do  that  without  in  any  way 
injuring  the  financial  strength  of  the  company.  .'\t  the  same 
time  they  were  diviiling  the  £."»  f>rdinary  ^baie  info  five  .sharos 
of  £1  each.  He  did  not  know  of  any  advantage  in  doing  that 
except  that  it  gave  a  freer  market  for  the  buying  and  selling 
of  the   shares.    They   were  asking  them  to  pass  resolutions 
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for  that  purpose,  and  also  for  the  incorporation  of  the  aom- 
pany's  tiie  department  as  a  separate  company.  That  morn- 
ing their-  solicitor  had  informed  him  that  the  Treasury  had 
refused  to  give  their  sanction  to  the  latter  proposal.  He  (the 
chairman)  did  not  know  the  grounds  of  the  refusal ;  he  could 
not  undei'stand  how  there  could  be  any  grounds  for  it,  as 
they  were  not  asking  for  any  money.  The  Tire  Co.  was 
started  out  of  the  resources  of  the  company  as  a  depai'tment 
of  the  business.  It  had  established  a  very  good  reputation 
for  the  quaUty  of  its  work.  It  had  its  own  works  alongsi.le 
tho,su,  of  the  company  at  Gravesend,  it  had  its  own 
general  business  manager,  its  own  works  manager, 
and  it  kept  its  own  accounts.  It  was  a  separate 
undertaking,  but  the  Cable  Co.  had  fathered  it  during 
the  three  or  fom-  yeais  of  its  existence.  Its  reputation 
was  such  that  he  knew  officially,  from  a  Government  Depart- 
ment, that  its  sohd  tires,  which  had  been  used  in  Pi-ance  and 
elsewhere,  were  second  to  no  other  tu'es  made  by  British  or 
foreign  manufacturers  They  expected  to  make  a  great  bu.-ii- 
ness  of  that  tire  department.  If  it  was  well  managed  it 
would,  he  believed,  become  a  bigger  business  than  the  cable 
business,  but  to  enable  them  to  work  it  properly  without 
friction  they  were  determined  to  make  it  into  a  sepai-ate 
undertaking,  still  controlled  by  the  company.  They  would 
imake  an  effort  to  get  the  refusal  of  the  Treasury  set  aside, 
but  even  if  they  could  not  do  so,  they  would  i-un  the  business 
exactly  the  same  as  if  it  were  a  separate  companv.  and, 
therefore,  they  intended  to  proceed  with  the  resolution  of 
which  they  had   given  notice. 

Mr.  Sydney  Gedge,  M.A.,  seconded  the  «6olution.  He  re- 
marked that  he  no  longer  occupied  the  position  of  chairman, 
and  that  was  because  he  was  satisfied  that  the  best  interests 
of  the  company  would  be  seiTed  by  having  an  experienced 
and  able  man  like  Mr.  Sutton  in  that  capacitv.  When  lie, 
(Mr.  Gedge)  resigned,  he  suggested  that  Mr.  Sutton  should 
take  his  place,  and  he  was  sm-e  that  if  he  had  not  made  such 
a  proposition  it  would  have  come  from  all  the  other  members 
ci  the  board.  In  1910,  as  chairman,  it  was  his  pleasure  to 
present  Mr.  Sutton  with  his  ix>rtrait  and  a  fine  service  of 
plate,  and  he  well  remembered  that,  in  returning  thanks  for 
the  presentation,  Mr.  Sutton  told  them  of  the  great  benefit 
which  the  company  had  been  not  only  to  the  shareholders, 
directors,  and  customers,  but  to  the  large  number  of  those 
whom  it  employed.  He  also  told  them  that  up  to  that  date 
in  the  course  of  19  or  20  years  it  had  earned  dividends 
amounting  to  half  a  milUon.  In  the  10  years  since  they  had 
paid  nearly  an  equal  amount  as  in  the  first  20  yea.rs,  and  this 
year  the  dividend  was  25  per  cent.,  against  the  modest  5  per 
cent,  with  which  they  started  in  1891.  Those  figures  showed 
the  great  prosperity  which  the  company  had  enjoyed  during 
the  long  tune  he  (Mr.  Gedge)  had  the  honour  of  being  its 
chairman.  The  thing  that  had  struck  him  in  the  general 
management  of  the  company  was  that  there  had  never  been 
anything  in  the  slightest  degree  approaching  to  a  "  fob  "  in 
connection  with  it.  .\lthough  he  had  ceased  to  be  chainnan, 
he  would  still  continue  to  serve  it  to  the  best  of  his  abihty 
as  a  director. 

The  report  was  adopted. 

The  Chairman  formally  propt>scd  the  special  resolutions  to'- 
vphich  he  referred  in  his  speech,  and  thev  were  seconded  by 
Mr.  A.  M.  J.  Drysdale,  and  carried  unanimously. 

The    board    of   the    C.   Lorenz   A.G.,   of 

German  Berlin   (telegraph    works),  recommend   the 

Companies.        payment  for  1917  of  a  dividend  at  the  rate 

.  of  35  per  cent.,  as  in  the  preceding  year, 

and  an  mcrease  in  the  share  capital  from  f  225,000  to  £337  OOO 

The  A.G.  Mix  (£•  Genest,  of  Berlin,  after  aUocating  £lS,(m 
to  depreciation  m  1917,  as  compared  with  ;£39,000  in  the 
^''^■*'^'°8  year,  reports  net  profits  of  f  76,000,  as  against 
±86,000.  It  is  intended  to  pay  a  dividend  of  15  per  cent.,  this 
contrasting  with  18  per  cent,  in  1916. 

The  Kabebrcrk  ]rilheh)iinnihof  A.G.,  of  Berlin,  whose 
shai-e  capital  of  .€.50,000  is  held  by  the  Pelten"&  GuiUeaume 
Co.,  realised  net  profits  of  ,612,500  in  1917,  as  against  £13,700 
in  the  previous  12  months,  when  a  dividend  at  the  rate  of  20 
per  cent,  was  distributed. 

The  accounts  of  the  BleJitro-Nitrvni  A.G..  nf  Rhina  (Btuirn) 
which  is  associated  with  the  A, E.G.  and  the  Griesheiin-Elek- 
tron  Chemical  Works,  show  that  after  applving  £71  000  to 
depreciation  in  1917,  as  against  £2,300  in  191(3,  the  debit  bal- 
ance of  £25,000  brought  for-n'ard  has  been  increased  to  £28  OOP 
on  a  share  capital  of  £150,000. 

The  report  of  the  Kabelwerk  Duisburg  states  that  the  under- 
tnking  was  occupied  on  national  ser\dces  in  1917,  as  in  the 
two  preceding  years.  After  setting  aside  £6,0(X1  for  deprecia- 
tion, as  against  £5,000  in  1916,  the  accounts  show  net  profits 
amounting  to  £80,000.  as  contrasted  wnth  £74.000.  and  a  divi- 

f  mr?,°^''?°"^.  totalling  25  per  cent,  on  the  share  capital 
ot  iisu.ow  has  been  declared,  being  the  same  as  in  the  nre- 
V10U8  year. 

The  directors  of  the  Deutsche  Kahelwerke.  of  BerJin-Lich- 
fenherg  merely  state  in  their  report  that  the  works  were  well 
occupied  m  1917  After  allocatincr  £1,600  to  depreciation  as 
"^"^^ff^rL^'^^  ^^'^00  ^  1916,  the  net  profits  are  returned 
at  £45,000,  as  agamert  £31,000,  and  the  dividend  is  at  the 
rate  of  10  per  cent,  on  share  capital  of  £262,000,  this  com- 
Panng  ^th  8  per  cent    in  the  previous  year. 

The  Gtobm  Berliner  Strassen  Bahn  A.G.  (Berlin  Grand 
I  ratnways  Co.)  reports  that  the  passenger  traffic  in  1917  in- 


creased by  24.4  per  cent,  over  the  previous  year.  The  re- 
ceipts expanded  by  23.87  per  cent.,  but,  on  the  other  hand, 
the  expenses  advanced  by  '27.29  per  cent.,  and  the  excessive 
wear  and  tear  of  track  and  roUmg  stock  rendered  exceptional 
provision  for  reserves  necessary.  The  amount  set  aside  tor 
depreciation  is  £44,000,  as  against  £42,000  in  1916,  and,, 
£44U,UUU  has  been  iilaced  to  the  renewal  funds,  as  compared 
with  £3-20,000  in  the  pievious  year.  As  net  prufits  the 
accounts  indicate  a  t<ital  of  £211,000,  as  again.st  £'212,000,  and 
the  dividend  is  4  per  cent,  on  share  capital  of  £5,040,(XlO,  being, 
the  same  rate  as  in  lUl6.  i 

The  directors  of  the  Gescllschaft  fur  Elektrische  Hoch  unii 
Untcrgrund  Bahnen,  of  Berlin  (Berlin  Elevated  and  Under-^ 
grouml  Railway  C>,).  report  that  the  passenger  traffic  in-' 
creased  from  78,700,000  in  1916  to  108,370,000  persons  m  1917, ; 
which  was  much  greater  than  in  any  peace  year.  It  is  con- ' 
sidered,  however,  that  this  exceptional  expansion  is  transitory, 
as  it  was  mainly  due  to  the  scarcity  of  omnibuses,  motor  cars, 
and  horsed  vehicles.  .'Mthough  the  traffic  receipts  exper:- 
enced  a  large  augmentation,  the  working  expenses  also  ad- 
vanced, whilst  at  the  same  time  a  large  sum  had  to  be  set 
aside  for  subsequent  maintenance  and  renewal  charges,  the 
final  result  being  that  the  year's  workuig  was  only  shghcly 
better  than  in  1916.  The  gross  profits  amount  to  £485,000, 
as  -compared  with  £367,000  in  1916,  and  the  net  profits  are 
£139,000,  as  against  £1'24,000.  It  is  proposed  to  pay  a  di-vi- 
deud  of  3i  per  cent,  on  the  ordinary  share  cjipital  of  ■ 
£3,000,000,  as  contrasted  with  3  per  cent,  in  1916,  4  per  cent, 
in  1915,  4J  per  cent,  in  1914-,-^and  6  per  cent,  in  each  of  the 
two  preceding  years.  The  report  states  that  the  construction 
of  the  line  from  the  triangle  to  the  NoUendorf  Platz  and  the 
Wittenberg  Platz  «as  contuaued  in  so  far  as  labour  and  mate- 
rials were  available. 

Mr.  F.  M.  VoDLES,  presiding  at  the 
the  annual  meeting,  said  that  the  dividend 
of  7  per  cent,  on  the  ordinary  shares  was 
]  I>er  cent,  better  than  for  1916.  The 
Brazilijin  exchange  had  risen  from  12d.  to 
12  9/16d.,  and  at  the  moment  there  were 
no  indications  of  an  adverse  movement.  In  both  the  tram- 
way and  lighting  departments  the  business  showed  gratifying 
development.  The  number  of  passengers  carried  on  the  cajs 
was  well  in  excess  of  22  mUhons,  which  was  a  very  close 
approach  to  the  record  year  1912.  The  sale  of  electric  cm-rent 
for  lighting  and  power  was  10  per  cent,  ^jigher  than  in  1916, 
and  the  net  receipts  in  local  currency,  both  of  the  tramways 
and  electricity  departments,  constituted  a  record  in  the  com- 
pany's history.  This  was  largely  due  to  further  economy  in 
operating  expenses.  The  electrical  po-sver  house,  fortunately, 
reniained  quite  independent  of  the  difficulties  inherent  to  the 
shipment  of  coal  to  South  .America,  as  wood  w-as  the  only 
fuel  used  for  power  generation,  with  the  same  eminently 
,'^atisfactory  results  already  obtained  for  a  number  of  years. 
The  company  had  recently  strengthened  its  position  as  buyers 
of  wood  in  the  local  markets  by  the  acquisition  of  a  favour- 
ably situated  timber  estate  which  would  yield  enough  wood: 
fuel  for  a  considerable  period  at  a  low  cost  to  the  company. 


Para  Electric 

Railways  and 

Lightin')^  Co., 

Ltd. 


(  Johnson  &  Pliillips,  Ltd. — The  profit  on  trading  accounts, 
i&c,  for  1917,  after  making  provision  for  bad  and  doubtful  s 
idebts,  and  after  charging  to  revenue  upwards  of  £10.000  for  ) 
[maintenance  of  buildings,  plant,  &c.,  was  ,£70,122,  plaa- 
!£18,7H  brought  forward.  Directors',  &c.,  remuneration  te.-  i 
'quired  £1,888,  debenture  stock  interest  £4,949,  debenture 'J 
.sinkmg  fund  resei-ve  £7,951,  second  debenture  interest  £2,500,  1 
depreciation  on  machinery  and  plant,  &c.,  £12,132,  interest  1 
on  loans  £1,549,  reserve  £10,000,  income-tax  and  excess  profits:^ 
duty  £10,574,  written  off  patents  £2,725.  The  dividend  paid. 3 
in  April  last  absorlied  £8,750,  and  it  is  now  recommended  * 
that  a  dividend  at  the  rate  of  7  per  cent,  per  annum  be  paid  i 
on  the  ordinary  shares,  requii-ing  £12,2.50,  leaving  £13,565  to  ' 
be  carried  forward.  The  above  transfer  to  reserve  is  in  order  i 
to  meet  contingencies  in  connection  -with  the  -n'ar,  Mr.  W.  ^ 
Claude  Johnson,  the  founder  of  the  original  business,  has  '^ 
been  appointed  chairman  in  place  of  the  late  Mr.  E.  W.  ^? 
Blackwell.  ;| 

Alderley  &  Wilmslow  Electric  Supply,  Ltd.— Total  lamp"!, 
connections  mcreased  during  1917  from  1.1.33  kw.  to  1,193  ,i 
KW.  The  profit  on  working  was  £2,664,  against  £2,815  for-j| 
1916,  After  deducting  £1,6:35  for  interest  on  debentures  andJ 
loans,  and  adding  £1,166  brought  foi-wao-d,  £1,200  is  put  to3 
resei-ve,  and  £996  is  to  be  carried  forw-ard.  jj 

Lvmington  Electric  Lij^ht  &  Power  Co.,  Ltd.— Captain  j 
K.  Pdlteney,  presiding  at  the  annual  meeting,  said  that  the  1 
increase  in  income  was  due  to  the  efficient  management  of  J 
Mr,  C.  L,  HoLMAN,  viho  was  doing  the  work  of  both  secretary  .; 
and  manager,  and  working  with  a  reduced  staff.  The  report,-  .; 
which  recommended  a  dividend  of  5  per  cent,  on  the  prefer-- 
ence  .shares,  was  adopted,  ' 

Oldham.   Asht«n  &  Hyde   Electric  Tramway  Co.,  Ltd.—  < 

Dividend  of  3J   per  cent,  on  ordinary   .shares,  "making  6  per, ' 
cent,  for  the  year, 

Monte  Video  Telephone   Co..   Ltd.— An  interim   dividend' 
at  the  rate  of  6  per  cent,  per  annum,  tax  free,  on  the  ordi- 
nary shares  is  announced. 
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Neuhausen  Aluminium  Industry  Co. — It  was  recently 
mentioned  in  this  column  that  the  Aluminium  Industrie 
A.G.,  of  Neuhauseu.  had  decided  to  pay  for  1917  a  dividend 
at  the  rate  of  '20  per  cent.,  as  in  each  of  the  five  preceding 
years,  and  to  present  to  the  proprietors  gratis  shares  for 
iiSO.OtXJ  derived  from  protits  gradually  set  aside  for  the 
full  payment  of  the  non-fully  paid  shares,  thus  raising  the 
share  capital  to  £1,080,000.  The  directors'  report  now  states 
that  the  installations  in  France  are  still  under  sequestration, 
although  the  company  was  permitted,  as  in  1916,  to  provide 
the  money  necessary  for  the  maintenance  of  the  mining  con- 
cessions. The  directors  complained  that  the  French  Govern- 
ment, although  the  undertaking  has  been  recognised,  it  is 
said,  by  the  Fi-ench  Courts  as  being  a  Swiss  concern,  lia.s 
not  removed  the  sequestration  and  refunded  all  expenses. 
The  repoi-t  mentions  that  the  works  in  Germany  and  Austria 
■were  kept  in  satisfactory  operation,  and  the  sum  of  £'20,000 
had  been  allotted  to  the  Swiss  National  Tecinical  High 
School  for  electrochemical  research  work  in  connection  with 
aluminium.  At  the  recent  annual  meeting  the  chairman 
stated  that  unless  unfore^ieen  circumstances  arise  it  will  be 
possible  to  cover  the  entire  requirements  of  the  aluminium 
works  in  the  current  year  from  the  deliveries  of  alumina  from 
the  Goldschmieden  Chemical  Works  and  the  Martin  Works. 

Electro^ Bleach  &  By=Products,  Ltd. — At  the  ajinual  meet- 
ing Mr.  H.  J.  M.4CKINDEK,  M.P.,  referring  to  the  effect  of  the 
excess  profits  duty  in  connection  with  development  com- 
panies which  had  no  pre-war  .standing  of  profit  earning,  said 
that  9  per  cent,  upon  those  companies'  capital  sounded  quite 
a  good  thing  to  the  general  pubhc,  but  the  latter  should 
understand  that  industrial  companies  required,  for  healthy 
continuance  and  for  reserve  provision  to  meet  the  uncertain- 
ties of  the  future,  a  very  much  larger  return  upon  their 
capital.  For  example,  their  undertaking  had  almost  entirely 
reeonstructed  the  equipment  and  mechanical  power  of  the 
original  Electrolytic  Alkali  Co.  of  '20  years  ago,  but  it  was 
still  necessary  to  have  ample  provision  in  order  to  march 
with  the  scientific,  mechanical,  and  general  progress  of  the 
times.  The  Chancellor  of  the  Exchequer  should  allow  to  such 
j'otmg  and  vigorous  companies  some  adjustment  with  a  view 
to  getting  relief  from  the  present  onerous  incidence  of  the 
excess  profits  impost. 

Bromley  (Kent)   Electric  Light  &  Power  Co.,  Ltd.— Mr. 

F.  E.  Gripper,  presiding  at  the  annual  meeting,  referred  to 
the  somewhat  improved  results  of  the  year.  There  had  been 
great  difficulties  to  contend  with,  and  would  be  even  greater 
ones  in  1918.  One  of  the  greatest  was  the  Summer-Time  Act, 
which  made  a  difference  of  30  per  cent,  in  their  output. 
There  were  the  increased  cost  of  coal,  the  large  iucieases  in 
wages  imder  the  Government  order,  and  the  five-sixths 
rationing  order.  They  would,  no  doubt,  have  to  safeguard 
themselves  by  increasing  the  price  to  the  consume!',  but  it 
would  be  a  matter  for  considtji-ation  whether  that  would  be 
sufficient  to  meet  the  difficulties  in  front  of  them.  ITje 
amount  of  electricity  generated  during  the  present  year  was 
practically  the  same  as  in  1913,  but  the  expenses  connected 
with  it  had  been  £10,300,  as  against  only  £7,800  in  1913; 
that  meant  a  loss  equal  to  3  per  cent,  dividend.  They  were 
faced  with  a  position  in  which  another  equally  serious  loss 
was  probable. 

Vickers,  Ltd. — The  directors  hope  that  the  accounts  for 
191-5  will  soon  b^  completed,  but  the  completion  of  the 
accounts  for  1916  and  1917  must  still  be  delayed  for 
a  considerable  time.  An  extraordinary  meeting  was  held 
yesterday  to  alter  the  articles  of  association  so  as  to  give  more 
powers  to  the  directors.  It  is  desired  to  acquire,  estabhsh, 
or  t^arry  on  any  business  or  industry,  whether  manufacturing 
or  otherwise,  which  may  be  calculated  to  be  profitable,  and 
to  fann  any  company  or  companies  for  acquiring  anv  pro- 
perty or  rights  which  may  seem  directly  or  indirectly  "calcu- 
lated to  benefit  the  company. 

West  India  Electric  Co.,  Ltd.— Total  receipts  for  1917, 
$287,'211,  an  increase  of  $889;  operating  expenses  $159,190,  an 
mcrease  of  $15,1'25.  Net  profit  $1'28,0'21,  a  decrease  of  $14,237. 
The  large  increase  in  operating  oxixmses  is  entirelv  due  to 
accident  claims.  Four  quarterly  dividends  amounting  to 
$40,000  were  paid.  Upon  concreting  the  bases  of  all  trans- 
mission Ime  poles  $2,471  were  paid.  The  lighting  lines  were 
extended  in  Kingston,  St.  Andrew,  and  Spanish  Town.  In 
consequence  of  a  plentiful  rainfall  throughout  the  vear,  the 
hydraulic  station  has  been  able  to  supply  the  necessary  power 
for  operating  with  only  occasional  assistance  from  the  auxi- 
liary steam  station,  therefore  the  coal  consumption  has  been 
small. 

f  ^Vn,*-r  Submarine  Telegraph  Co.,  Ltd.— The  total  receipts 
tor  1917  were  £(2,531,  and  the  expenses  £19,293.  After  pro- 
viding £b,.D67  for  cable  repairs  and  £2.702  for  income-tax 
there  remains  £43,970,  plus  £7,637  brought  forward.  £10  000 
has  been  added  to  general  reserve,  and  £2.500  to  pension 
lund.  10  per  cent.,  less  tax,  Ls  paid  on  the  preference  for  the 
year,  and  5  per  cent,  and  a  bonus  of  4s.  per  .share  free  of 
tax,  on  the  ordinary,  and  £'21,907  is  carried  forward,  subject 
to  any  claim  for  excess  profits  dutv.  The  several  cables  re- 
pairs at  (h.-  above,  cost  are  now  in  good  working  order  with 
oue  exception. 


Madras  Electric  Tramways  (1904),  Ltd. — ^The  press 
profit  for  1917  was  £27,831.  After  debiting  interest  and  Lon- 
don office  expenses,  making  provision  for  the  debenture  stock 
sinkigg  fund,  and  transferring  £8,000  to  depreciation  and  re- 
newal account,  £13,5'22  remains,  plus  £4,315  brought  forward. 
After  paying  the  preference  dividend,  and  8  per  cent,  on  the 
ordinai-y  shares,  free  of  tax,  £3,000  is  transferred  to  genenil 
reserve,  leaving  £4,257  to  cany  forward,  subject  to  excess 
profits  duty,  if  any.  The  traffic  receipts  and  the  exjienditure 
in  Madras  show  an  increase  of  10.3  and  6.8  per  cent,  rasix-c- 
tively  upon  1916. 

British    Electric    Transformer    Co.,    Ltd. — The   accounts 

for  1917  show  a  ne;  profit  of  £22,665,  plus  £5,781  brought  for- 
ward. There  is  to  be  put  to  reserve  £7,-500,  and  to  deprecia- 
tion reserve  £1,500,  preference*  dividend  at  6  per  cent,  absorbs 
£4.379,  10  per  cent,  dividend  on  the  ordinary  shares  requires 
£8,749,  and  extra  remuneration  to  directors  £1.067,  leaving 
£5.251  to  be  carried  forward.  The  Treasury  having  grantetl 
permis-sion  for  the  issue  of  the  balance  of  the  shares,  these 
have  recently  been  placed,  and  arrangements  have  been  made 
by  which  shareholders  may   participate  in  the  purchase. 

Lancashire  Dynamo  &  Motor  Co.,  Ltd. — The  "  Financial 

Times  "  states  that  the  company  proposes  to  issue  .50,000  new 
ordinary  shares  of  £1  each  at  a  premium  of  7s.  fid.,  and  has 
received  the  permission  of  the  Treasury.  Ordinary  share- 
holders will  be  entitled  to  take  up  45,000^nine  new  ones  for 
each  '20  cow  held — and  the  staff  will  be  allowed  to  take  up 
the  other  5 MX 


STOCKS     AND     SHARES. 


TuESD.iY  Evening. 
The  Budget  was  a  very  pleasant  surprise  to  the  Stock  Ex- 
change, which  had  looked  for  an  increase  in  the  income-tax 
heavier  than  the  Chancellor  proposed.  Other  forms  of  taxa- 
tion do  not  affect  to  any  material  extent  the  markets  for 
pui'ely  investment  securities,  but  the  announcement  that 
there  wdl  be  no  change  in  the  excess  profits  duty  came  as 
another  unexpected  "  bonus,"  as  one  man  expressed  it. 
Markets  are  better,  and  there  is  a  more  confident  tone  than 
has  been  apparent  for  some  time  past.  It  may  be  that  grow- 
ing familiarity  with  the  Man-Power  Bill  is  robbing  the  latter 
of  some  of  its  apprehended  features.  The  news  from  the 
Front  also  deserves  credit  for  the  happier  sentiment  in  the 
Stock   Exchanges  throughout   the    country. 

Cordial  support  is  extended  to  the  earnest  recommendation 
of  the  Stock  Exchange  Committee  that  a  settlement  should 
be  reached  in  the  case  of  all  bargains  still  outstanding  on 
account  of  the  moratorium  position  that  was  placed  in  cold 
storage  after  the  outbreak  of  war.  Shares  carried  over  at 
the  end  of  -July,  1914.  and  loans  on  shares  that  have  not 
been  paid  off,  are  still  open  in  places,  and  the  Committee 
urge  that  these  commitments  shall  he  n'-^c^rl  either  by  the 
holders  selling  the  shares,  or  by  paying  for  them.  Most  of 
the  holders  have  readily  acquie.«ced  in  this  sen.sible  proposal, 
and  before  lonfT  there  ouaht  to  be  left  nothing  but  the  merest 
shadow  of  the  financial  obligations  that  vet  remain  as  a  legacy 
from  1914. 

Movements  in  the  market  for  home  electricity  shares  are 
insignificant.  Small  falls  have  occurred  in  some  of  the  Lon- 
don issues.  Citys  are  J  down,  so  .ire  County  of  London  and 
Charing  Cross  ordinarv.  The  market  in  the  last-named  has 
been  a  poor  one  since  the  reduction  of  th^  dividend,  and  there 
has  been  n  Uttle  selling  during  the  past  few  days  of  the  other 
two.  With  the  incre.nse  in  the  income-tax.  a  few  of  the 
nre-ordmary  stocks  and  shares,  not  only  in  this  department, 
but  in  other  .sections  round  the  House,  have  given  wav  n 
trifle,  though  without  makint  much  difference  to  the  nomini'l 
quotations.  The  manufacturing  group  is  also  quiet,  and  busi- 
T:e<!<!  moves  sluggishly. 

The  Budget  brought  about  sharn  rises  in  "aeven"!  cnbV 
issues.  Once  mor*^  the  pttrffti'^ns  of  these  t^x-free  ('ividend 
Tiavers  .ire  stronglv  empbi.sised.  Globe  orr'-inrv.  Wpsfern 
Telegraphs  ind  both  the  Ri=^ems  are  ffood  Sh-^rps  dtp  t,>a.-p 
than  ever  diffi'-ult  to  Vmiv.  Th<»  rise=  orvo-,,1  fo  O^oT^fnl  ToV 
phones  and  United  ^Wer  Plife  Telenhonps  r'i>>n  ?t''^- 
marines  are  5s  un  THp  comnanv  hn=  done  vpr'-  vptl  ii  fip 
ypv  inst  concluded  the  rrros-s  paminsT'  of  -OT"  ."jno  hpir,^ 
£91  nOO  better  th-^n  th''^  of  i  venr  igo.  The  dividonc^  op  th" 
o-diiain.  sharp.o  is  n^'int.iine''  pt  7  ner  cpnt..  ar.d  the  bnlV 
of  ih^  increisprl  r'-'->fit  r^va  ip  thp  cn'^'^-fo'-ward  which  is 
^14  000  -r,  at  £'3r907.  subip-f  t^  r^r.,,  Mnim  fnr  pt-pss  profits 
dn*v.  T'hp  r"rnn.ir,v  navs  its  ^iri'Ipn'''!  '-po  of  in''orr>"-^iv. 
nnd     ?«:  thp  vi"Id  !>t  thp  pre.opnt  nrice  is  74  i^r  ^pnt.    fhic  iq 

"1uiv"lpr)t    *r,    ^0    pp,-     ^opt       „„     thp     rriAPPV      qllnr^.'-^^    f^T    f-^-r     • 

^Ton„f,„*,,,:„,  ciinv-c  I'n  th-'"  rrronp  nrp  nuiet.     Callenders  fpH 
]0-    to  1'7.  hut  TTonlpvi  .•>*  10?  TP  .«;<i.    nn. 

Afr    ri^^^rifi  Sii'top   mrrif  1"  iptprpstinrr  <!P->pph   -it  T7pnlpr'<j 

^■^P-^^:;^,-T    lo<-f;    rrepV      ft    which     hp    l^noilP'-of?     thl*    fh"    Trp-lRll'-" 

had  refused   its  cnpoppt  t'>  the  "Pikin"  '^f  thp  tirr  dpp;"tmp"* 
into  a  separate  entity.    'Why  this  could  not  be  done  he  was 
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unable,  to  siiy,  but  the  directors  would  endeavour  to  get  the 
Treasury's  refusal  altered.  The  speech  is  worth  readinf!  in 
full  by  those  who  like  to  head'  an  experienced  man's  views 
concerning  trade  pi'ospccts  after  the  war. 

In  the  foreign  group,  Brazil  Tractions  have  been  rather 
more  active  than  usual,  and  are  a  dollar  better  at  4"2.  British 
Columbia  Elec'tric  Railway  preference  lost  a  point,  and  Anglo- 
.\rgentine  Ti~amways  5  per  cent,  debenture  is  IJ  down.  The 
Mexican  group  is  also  depressed,  and,  while  no  quotable 
changes  have  occuned,  the  market  for  Mexico  Tramways. 
Mexican  Light  &  Power,  and  Montei'ey  issues  is  somewhat 
weaker,  in  spite  of  the  steady  witne-ss  to  better  conditions 
which  axe  beginning  to  prevail  in  Mexico. 

The  Underground  group  in  the  home  railway  market  is 
heavy.  Undergroimd  Electric  Income  Bonds  have  fallen  2 
points  to  75,  while  the  Is.  shares  are  6d.  lower  at  4s.  6d.  The 
reason  for  the  decline  appeai-s  to  be  .simply  that  inve.stors 
are  weeding  out  from  their  strong-boxes  such  stocks  as  |5os- 
sess  a  speculative  flavour,  having  regard  to  the  possibilities 
entailed  by  the  Man-Power  Bill. 

Babcock  &  "Vv'ilcox  are  1/16  lower  at  3i.  -British  Aluminium 
have  weakened  a  Jittle.  Rubber  shares  are  quiet,  despite  a 
rally  to  nearly  2s.  6d.  per  lb.  in  the  prioe  of  the  pioduce. 
.\rmaments  have  developed  greater  firmness.  The  Chemical 
group  remains  very  steady.  With  another  big  rise  in  tin 
tliere  has  come  more  anunation.  accompanied  by  rising 
prices,  in  the  various  markets  connected   with  the  metiil. 


SHABE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 

Dividend  Prios 

«  ->  April  23,    Rise  or  tall 

1916.  1917.  1918.        this  weeS. 

Brompton  Ordinary       ....       9  10  6f  —           i 

Charing  CroBs  Ordmarj          ..64  3J  —  J 

do.       do.        do.     4iPret.,       4J  4i  3}  — 

OhelBea       3  B  S  — 

City  of  London 8  8  12}  —  J 

do.       do.   6  per  cent.  Prel.       6  6  9J  — 

Connty  of  London          ....       7  7  lOJ  —  J 

do.         6  per  cent,  Prel,       6  6  9J  — 

Kensington  Ordinary     ....        6  7  68  — 

London  Electric Nil  Nil  11  — 

do.        do.  6  per  cent.  Pref,       4  6  Si  — 

Metropolitan        3  4  3|  — 

do.           4J  per  cent,  Prel,       4J  4J  Bl  — 

Bt.  James' and  PaU  MaU          ..8  9  7  — 

South  London       6,5  2J^  — 

Sooth  Metropolitan  Prel.         ..        7  7  21/-  — 

Westminster  Ordinary  ....       7  9  6i  — 

TlLBSaiPHS  AHD  Tn.aPHo»i, 

Dividend 

1915.  1916. 

Anglo-Am.  Tel.  Pre! 6  8  94  — 

do.            Del 83/6  li  »2i  — 

Chile  Telephone 8  8  71  — 

CnbaSub.  Ord B  7  93  +i 

Eastern  Extension          ....        8  8  16i  +  j 

Eastern  Tel.  Ord 8  8  154  +i         ' 

Globe  Tel.  and  T.  Ord 7  7  142  +1 

do.              Prel.           ..       S  6  9j  —  J 

Great  Northern  Tel 23  24  86  — 

Indo-European     ..        ..        ..      IS  13  Bl^  — 

Marconi        ..         ..         ..         ..       10  16  3j',,  +    ,', 

Oriental  Telephone  Ord.         ..10  10  ij'.,  — 

United  R.  Plate  Tel 8  8  tjl  +i 

West  India  and  Pan 6d,  6d.  II  — 

Western  Telegraph        ....       7  8  168  -^  i 

HOHB  RAILf, 

Central  London,  Ord.  Assented        4  4  62^  -t-  1 

Metropolitan         1  I  3CJ  —  } 

do.         District       ..         ..      Nil  Nil  14  — 

Underground  Electric  Ordinary     Nil  Nil  14  —  ■ 

do.              do.     "A"     ..     Nil  Nil  4,6  -6d. 

do,              do,     Income         6  4  ti  —2 

FoBKisH  Tame,  io, 
Dividend 

1916,  191F. 

Adelaide  Sup.  6  per  cent.  Prel,        6  B  42  — 

Angto-Arg.  Trams,  First  Prel.          6i  6i  2|  — 

do.                2nd  Pref.  . .        64  —  2J  — 

do.               6  Deb.      ..6  6  61  — li 

Brazil  Tractions 4          i  42  -H 

Bombay  Electric  Prel 6          8  91  — 

British  Columbia  Eleo.  Rly.  Pfce.    6         6  5lj  —1 

do.             do.           Preferred  Nil  Nil  32J  — 

do.             do.           Deferred  NU  Nil  25J  — 

do.             do.           Deb.           4i        4i  53  — 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  3t  — 

do.            6  per  cent.  Bonds     Nil  Nil  30  -          ■ 

Mexican  Light  Common          ..        Nil  Nil  17i  — 

do.             Pref NU  NU  29  — 

do.            let  Bonds       ..       Nil  Nil  86.\  — 

MAMtTFAOTUBlNa  OOKFUDBB, 

BabcDok  4  WUcoi         ....       16  IB  8}  —  ,^ 

British  Aluminiam  Ord,          . .         7  10  1ft  -9a. 

British  Insulated  Ord i7i  30  8|  — 

British  Westinghouee  Prel,     ..         7J        7j  2J  — 

OaUenders 30  SO  17'  —^ 

do.        6  Pref 6          6  4  —  ' 

Castner-KeUner 22  30  SJ  — 

Edison  Swan,  fully  paid          .  .        —  .—  2^  — 

do.        do.  4  percent.  Deb.         4  4  754  — 

Electric  Constmocion   ....       74  74  li'  — 

Hen.  Eleo.  Pref 6  6  103  — 

do.         Ord 10  10  20i  — 

Henley      .;         36  25  19:;  -I-  J 

do.     44  Piel 44  44  3J  — 

India-Bnbber       ID  10  Ug  —  4 

Telegraph  Con 30  80  42  — 

*  Dividends  paid  free  of  income-tax. 


4  17  10 
2  10  0 
'6  16     4 


MARKET     QUOTATIONS.  « 

It  shonid  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general,! 
and  they  may  vary  accordinc  to  quantities  and  other  circumstancal/ 


Wednesday,  April  24tb. 


CHEMICALS.   &C. 


Acid,  Oxalio per  lb. 

Ammoniac  Sal       per  ton 

Ammonia,  Muriate  (large  crystal)  ,, 

Bisulphide  of  Carbon      ..        ..         ,, 

Borax „ 

Copper  Sulphate „ 

:  Potash,  Chlorate per  lb. 

,,        Perchlorate         . .        . .  ,, 

Shellac  per  cwt. 

Sulphate  of  Magnesia      . .         . .  per  ton 
:  Sulphur,  Sublimed  Flowers      . .  ,, 

,,  Lump       „ 

Soda,  Chlorate       per  lb. 

„      Crystals         per  ton 

[  Sodium  Bichromate,  casks        ..  per  lb. 


METALS.  4c. 

:  Brass  (rolled  metal  3*  to  12-  basis)  per  lb. 

;      „     Tubes  (solid  drawn)         . .  .    „ 

:      ,,     Wire,  basis „ 

:  Copper  Tubes  (solid  drawn)      ..  ,, 

f      ,,       Bars  (best  seleoted)       ..  per  ton 

I      „       Sheet  

f       „        Rod 

/      „       (Electrolytic)  Bars        ..  „ 

i      „                „             Sheets     ..  „ 

/      „                „             Wire  Bods  „ 

/      „                 „              H.C.  Wire  per  lb. 

'  Ebonite  Rod „ 

f       „       Sheet         , 

1  German  Silver  Wire       . .        . .  „ 

^  Gutta-percha,  fine ,, 

i  India-rubber,  Para  tine   . .        . .  ,, 

Iron  Pig  (Cleveland  warrants)    . .  per  ton 

'     „    Wire,  galv.  No.  8,  P.O.  qual,  „ 

f  Lead,  English  Pig ,, 

r  Mercury        per  bot. 

:  Mica  (in  original  cases)  small  . .  per  lb, 

*      ,,                 ,,             ,,      medium  ,, 

>      I,                 ,,             ,1      large  . .  ,, 

/  Silicium  Bronze  Wire     . .        . .  per  lb. 

■  Steel,  Magnet,  in  bars      ..        ..  per  ton 

t  Tin,  Block  (English)       ..        ..  „ 

I    „     Wire,  Nos.  i  to  16    ..        ..  per  lb. 


£75 

£23 

£38 
£37  10/- 

3/6 

3/- 
£32  10/- 

£15 

£35 

£36 

I/- 

170/- 


1/7  to  1/7* 
£117 
£147 
£147 
£135 
£152 
'  £133-' 
1/4 

3/- 

2/6 

2/3 

6A0 

3/2 
Nom. 
£43 

Nom. 

Bd.  to8/- 

8/6  to  6/- 

7/6  to  14/-  A  np, 

1/84 


a  G.  Boor  &  Co. 
c  Thos.  Bolton  4  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Outta-Peroba  and 
Telegraph  Works  Co.,  Ltd, 


Quotations  supplied  by — 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  i  Co. 


Adoption  Abroad  of  British  Engineering  Standards.— 

H.M.  Government  have  recently  teen  in  correspondence  with  th 
British  Engineering  Standards  Committee  on  the  subject  of  tb 
extension  of  the  Committee's  activities  in  foreign  countries,  and  (■ 
certain  new  developments  now  in  contemplation.  Towards  tli 
above  objects  H.M.  Government  have  assisted  the  Committee  by  ;■ 
grant,  in  addition  to  which  ,a  considerable  sum  has  been  subscribea 
by  the  engineering  industry  itself. 

The  distribution  abroad  of  the  British  Standard  specifications 
and  rejxirts,  if  successful,  must  inevitably  lead  to  a  large  extension 
of  British  trade,  and  the  Committee  has  applied  to  H.M.  Goveri: 
ment  to  assist  in  the  work  of  the  Local  Standards  Committee 
which  it  is  proposed  to  set  up  in  various  foreign  countries,  notabl; 
in  Argentina,  Brazil.  Chile,  China.  Peru.  Portugal,  Spain,  .in. 
Uruguay.  It  is  desired  that  each  Local  Committee  should  have  : 
president  as  well  as  a  chairman,  the  former  being  the  Britisli 
Consular  officer,  or  other  Government  representative,  with  some 
well-known  British  engineer  resident  in  the  country  filling  the 
office  of  chairman.  The  work  of  the  secretary  of  the  Local  Com- 
mittee will  entail  keeping  the  Committees  records,  communicating 
with  the  main  body  in  London,  and  circularising  local  engineers  and 
purchasers,  as  well  as  the  technical  Press,  with  a  view  to  f  urtherins 
the  adoption  of  British  standards.  At  the  same  time,  the  Com 
mittee  in  London  will  expect  to  receive  reports  as  to  the  extent  U 
which  British  standai-ds  are  finding  favour  in  the  countries  con 
cerned,  and  whether  local  conditions  make  it  advisable  to  introducf 
any  moditica.tions  which  would  be  likely  to  bring  about  the  widei 
adoption  of  these  specifications  abroad. 

The  Foreign  Office  have  agreed  that  the  services  of  H.M 
Consular  officers  in  certain  specified  localities  shall  be  placed  at  tht 
disposal  of  the  Engineering  Standards  Committee  to  act  in  ar 
honorary  capacity  as  presidents  of  the  Local  Committees,  in  ordei 
to  supervise  in  a  general  way  the  work  it  is  desired  to  carry  on 
and  these  officers  have  been  asked  to  take  steps  with  a  view  it 
sriving  effect  to  the  scheme  briefly  outlined  above. — Board  of  Trad<. 
Journal. 

Wagon  Hoist. — In  the  description  of   a   35-ton  wagor 

hoist,  given  in  our  last  issue,  the  following  errors  occur  ; — On  pagi 
3(13.  second  line  from  bottom  of  column  two,  2,000,000  kg.  shouli 
read  2.000,000  kgm.-,  and  on  page  364.  fig.  4.  Thousands  km.  shoul( 
read  Thousands  kgm.,  and  llfl  ft.  per  minute  should  be  I'lfl  ft.  pe 
second. 
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THE     OVERSEAS     DISTRIBUTION     OF 
ENGINEERING     APPLIANCES. 

By  LEONARD  ANDREWS,   M.I.E.E. 


(Abstract  of  paper  read  before  the  Institution  ok  Electrical 
Engineers.) 

No  apology  is  thought  to  be  necessary  for  preseutiug  to  the 
Institution  a  paper  on  a  subject  that  is  at  the  present  time  of 
\cry  great  national  importance,  for  it  is  geneially  agreed  that 
the  continuance  of  Great  Britain's  present  industiial 
-upremacy  is  mainly  dei^endent  upon  the  standard  of  fftici- 
■Mcy  reached  and  maintained  by  the  engineering  profession 
lud  trades.  Not  only  does  the  mere  nionetai-y  value  of  engi- 
neering products  in  itself  represent  a.  considerable  portion  of 
this  country's  tot-al  export  trade,  but  a  far  more  potent  factor 
in  the  commerce  of  the  Empire  is  the  indirect  influence  of 
engineering  exix)rts  upon  all  other  industries.  Every  modern 
industry  is  dependent  for  its  existence  upon  a  great  variety 
of  specialised  engineering  appliances.  I^'urtherraore,  every 
big  engineering  achievement  invariably  leads  to  the  establish- 
ment and  development  of  numerous  other  industries. 

Expedience  has  shown  that  the  country  which  carries 
out  any  original  engineering  work  abroad  usually  secures  the 
bulk  of  the  subsequent  trade  of  that  country,  created  by  the 
industries  thus  established.  The  British  Empire  owes  its  pre- 
sent industrial  position  to  the  fact  that  for  many  generations 
tills  country  has  been  the  recognised  engineering  workshop  ■  f 
the  world,  though  in  recent  years  Gennany  has  made  special 
efforts  to  undennine  Great  Britain's  long-es-ta.blished  lead.  It 
is,  therefore,  a  matter  of  the  greatest  national  importance 
that  British  engineering  indust-ries  should  be  fostered  and 
developed  to  the  fullest  possible  extent,  and  that,  if  neees- 
sai-y.  State  funds  or  credit  should  be  applied  to  this  purpose. 

All  who  have  visited  engineering  works  in  other  countries 
— particularly  in  the  United  States  of  America  and  in  Ger- 
many— must  have  been  impressed  by  the  fact  that,  as  pure 
engineering  craftsmen,  British  artisans  can  more  than  hold 
then-  own  with  any  and  all  competitors,  but  that  as  an 
economic  distributor  this  country  has  much  to  learn  both 
from  the  United  States  and  from  Gennany.  Great  Britam's 
supejiority  as  a  producer  of  engineering  appliances  is  fully 
recognised  by  her  competitors,  and  it  would  almost  appear 
that  both  Germany  and  America — having  recognised  the 
strength  of  this  country's  position  as  a  producer — decided  to 
concentrate  their  attention  upon  improving  distribution,  and 
have  thei-eby  attained  an  exceedingly  high  state  of  efficiency 
in  that  particular  respect. 

Mere  efficiency  of  production  is,  comparatively,  of  httle 
\alue  unless  combined  with  efficiency  of  distribution.  As 
many  of  the  problems  associated  with  overseas  trade  are  so 
closely  analogous  to  the  difficulties  which  have  been  success- 
fully oveixxrme  in  distributing  electrical  energy,  the  past  ex- 
periences of  electrical  engineers  should  enable  them  to  render 
valuable  assistance  to  the  executive  officers  of  the  various 
organisations  which  at  the  present  time  are  devoting  so  much 
attention  to  the  improvement  of  British  foreign  trade. 

The  attitude  of  those  manufacturers  who  cater  only  for 
trade  f.o.r.  their  own  works  may  be  compared  with  that  of 
a  power-plant  superintendent  who  only  concerns  him.self  with 
efficient  production  at  the  main  bus-bars,  and  assumes  that 
all  questions  relating  to  distribution  are  beyond  his  province ; 
and  who,  moreover,  considers  that  a  reliable  low-priced  sup- 
ply should  be  sufficient  inducement  to  the  consumer  to  make 
his  own  arrangements  for  the  distribution  and  application  of 
the  sei^ice  outside  the  g:enerating  station. 

Naumann,  in  his  "  Mittel-Europa,"  says: — "In  the  last 
20  years  our  Gennan  industries  have  assumed  a  wholly  new- 
appearance.  Whilst  growing  they  have  gi'own  into  one  an- 
other. Through^  employers'  a.ssociations,  buying  arrange- 
ments, agreements  as  to  prices  and  selling  areas,  a  complex 
system  of  mutual  attachments  and  dependencies  has  come 
into  being.  .  .  .  This  dovetailing  of  the  individual-self  into 
the  community-self  is  what  we  ai-e  pre-eminently  able  to 
achieve.    .    .    ." 

What  Germany  claims  to  have  achieved  in  20  years,  the 
British  Empire  has  accomplished  in  as  many  months.  The 
conver.sion  or  aggregation  of  many  thou.sands  of  industrial 
factories  in  all  parts  of  the  Empire  into  one  huge  ar-senal 
for  the  manufacture  of  war  material  is,  without  question,  the 
mcst  remarkable  example  of  the  dovetailing,  or  sinking,  of 
the  individual-self  into  the  community-self  that  could  be 
imagined. 

The  ab.sence  of  competition  between  engineering  manufac- 
turers .since  the  outbreak  of  war  has  been  mainly,  if  not 
entirely,  due  to  the  fact  that  the  demand  for  war  material 
ha.s  been  more  than  sufficient  to  keep  all  of  the  old-estab- 
lished works,  and  many  new  ones,  fiJly  employed.  It  has, 
indeed,  been  an  illustration  of  the  fact  that  competition  i" 
entirely  controlled  by  the  law  of  supply  and  demand.  It 
has  been  demon.strated  by  electric  power  supply  undertakings 
that  demand  can  be  created  to  an  almost  unlimited  extent. 
Therefore,  to  reduce  or  eliminate  exce-ssive  competition, 
demand  should  be  developed  or  increased  to  balance  avail- 
able sources  of  supply. 

There  are  millions  of  British  subiects  working  in  overseas 
territories  for  the  benefit  of  those  who  prefer  to  stay  at  home, 
who  are  just  as  appreciative  of,  and  equally  entitled  to  enjoy. 


the  comforts  of  modern  civilisation  as  those  who  are  already 
benefiting  by  these  conveniences.  The  .scope  for  developing 
a  demand  for  modern  engineering  appliances  in  this  field 
alone  is  practically  unhmited. 

The  need  for  more  perfect  co-ordination  lietwoeii  individual 
protlucers  and  between  producers  and  distiibutors  is  now 
freely  admitted.  There  are,  however,  consideral)le  differences 
of  opinion  as  to  whether  the  centre  of  such  co-ordination  or 
contix)l  should  be  the  State,  or  some  private  enterpi-ise  such 
as  'an  association  of  manufacturers,  or,  alternatively,  some 
independent  trading  association. 

Tlie  objection  to  private,  enterprise  control  is  that  any  such 
undertaking  must  dei^end  for  its  existence  upon  its  profit- 
earning  capacity,  and  where  its  aims  in  this  direction  conflict 
with  the  community  interests — and  there  are  bound  to  be 
many  such   cases — the  la^tter  will  be  liable  to  suffer. 

On  the  other  hand,  the  objections  to  State  control  are  :^ 

1.  Such  control  would  be  liable  to  .stidtify  individual  effort, 
and  since  the  entire  fabric  of  existing  British  trade  supremacy 
is  the  outcome  of  the  work  of  individual  firms  and  persons,  it 
should  be  the  first  essential  of  any  scheme  of  industrial  re- 
organisation that  individual  effort  be  maintained  in  a  state 
of  maximum  efficiency  at  all  co.sts. 

2.  State  control  of  any  one  trade  or  industry  would  entail 
the  employment  of  a  very  kirge  number  of  Government  offi- 
cials who  would  generally  know  much  less  about  the  subject 
than  the  principals  of  the  Anns  they  would  bo  endeavouring 
to  control.  Moreover,  it  may  be  anticipated  that  the  efficient 
co-ordination  of  the  work  of  such  numerous  Government  offi- 
cials would  i>rove  to  be  a  greater  problem  than  that  of  co- 
ordinating the  work  of  the  firms  to  be  controlled. 

It  appears  that  actual  production,  at  least,  .should  be  left 
to  indi\'idual  effort,  and  should  be  entirely  uncontrollsil, 
though  a  closer  co-operation  between  individual  producers, 
such  as  is  being  effecte<l  by  the  various  trade  associations, 
and  is  the  aim  of  the  proposed  ti-ade  parliaments,  is  undoubt- 
edly to  be  desired.  Some  more  direct  control  of  distribution 
appears,  however,  to  be  necessary,  but  whether  such  control 
should  be  by  the  State  or  by  private  enterprise  is  still  an 
open  question.  It  is  possible  that  some  combination  of  State 
and  private  enterprise  control  may  eventually  prove  to  be  the 
best  solution. 

The  ideal  to  be  aimed  at  is  a  subconscious  co-ordination  by 
indirect  influence  rather  than  the  despotic  mandatory  control 
under  defined  rules  and  regulations  usually  inferred  by  refer- 
ence to  State  control. 

A  symbohc  illustration  of  sue!  an  ideal  is  afforded  by  the 
coupling  in  ixirallel  of  alternating-current  generators  where 
the  sole  controlling  or  co-ordinating  influence  is  that  result- 
ing from  the  mere  connection  of  the  generators  to  common 
bus-bars.  The  generators  may  be  of  widely  vai^ying  capacity, 
and  of  greatly  differing  speeds.  They  may  derive  their  power,  . 
some  from  steam  engines  and  boilers,  others  from  gas  engines, 
and,  again,  others  from  oil  engines,  or  even  from  motors  and 
secondary  batteries.  So  long,  however,  as  they  are  all  con- 
nected to  the  common  bus-bars,  each  of  the  several  units 
will  supply  its  quota  of  power  to  the  demand  upon  such 
bus-bars. 

To  carry  this  analogy  a  little  further,  let  it  be  assumed  that 
the  successful  paralleling  of  alternators  had  hitherto  never 
Ijeen  achieved,  and  that  eveiy  generator  in  this  country  was 
directly  connected  to  a  group  of  consumers  whose  maximum 
demand  at  any  time  was  equivalent  to  the  full-load  capacity 
of  the  generator.  Even  though  the  efficiency  of  such  indivi- 
dual units  was  the  maximum  attainable,  it  is  obvious  that 
the  inability  to  take  advantage  of  the  improved  plant  factor, 
the  increased- diversity  factor,  and  other  economies  accruing 
from  parallel  running  and  bulk  supply,  would  result  in  a 
combined  fuel  consumption  at  least  100  per  cent,  greater 
than  under  exissting  conditions.  Let  it  also  be  assumed  that 
the  individual  unit  supply  service  described  is  suddenly  called 
upon  to  meet  the  competition  of  a  bulk-supply  undertaking 
able  to  run  its  generators  in  parallel.  It  will  be  evident  that 
notwithstanding  the  established  connections  or  goodwill  of 
the  individual  supply  units,  the  bulk-supply  plant  will  be 
working  under  such  advantageous  conditions  that  it  will 
rapidly  capture  all  of  the  demand. 

•  The  above  analogy  represents  the  conditions  under  whii;h 
many  British  manufacturers,  with  their  individual  producing 
units,  were  working  prior  to  the  wai".  in  competition  with  the 
co-ordinated  or  paralleled  producing  units  of  the  United  St;ites 
and  of  Germany.  The  distributing  networks  of  these  foreign 
bulk-supply  undert.akings  were  being  extended  rapidly  in 
every  direction,  but  especially  in  Briti.sh  Overseas  Dominions. 

Those  who  favour  State  organisation  of  distribution  can 
point  to  an  excellent  example  of  successful  indirect  State  co- 
ordination of  industry  in  the  Government  Postal  Service  (ser- 
vice, not  control).  Here  is  no  despotic  dictatorship — no  rules 
and  regulations  to  control  commerce,  no  interference  with 
individual  effort,  and  yet  has  there  ever  been  a  more  potent 
influence  upon  tlie  conduct  of  industry? 

If  some  system  of  overseas  trade  service  were  inaugurated 
and  run  by  the  State,  or  by  State  and  private  enterprise 
combined,  on  the  same  general  lines  a.s  the  postal  service,  it 
should  be  a  great  Ijoon  to  all  industries.  A  service  of  this 
nature  is  by  no  means  so  impracticable  as  may  at  first  sight 
appear. 

It  must,  however,  be  essentially  a  public  service,  and  not 
a  trading  concern,  its  first  aim  being  to  afford  British  subjects 
in  all  parts  of  the  w'orld  facilities  for  procuring  British-made 
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engineering  products  ou  satisfactory  terras,  and  its  second 
aim  to  furnish  British  producers  with  the  fullest  possible 
information   resj>ecting  overseas   requiremeiit.s.    , 

Notwithstanding  all  that  has  been  done  in  the  past  to 
maintain  and  improve  British  overseas  trade,  there  is  abun- 
dant endonce  that  the  results  achieved  faU  very  short  of  pos- 
sible attainment.  For  instance,  a  large  amount  of  machinery 
and  engineering  appliances  of  all  descriptions  is  imported 
into  Canada  every  year,  but  it  is  estimated  that  less  than  5 
per  cent,  of  these  imports  ai-e  manufactured  in  the  United 
Kingdom. 

The  author's  opinion  is  that  maximum  efficiency  will  only 
be  attained  by  grouping  the  various  elements,  upon  which 
successful  overseas  trade  is  dependent,  under  three  self-con- 
tained, closely  allied,  and  inter-connected  sections  which  may 
be  classified  respectively  as: — (a)  Production,  (h)  co-ordina- 
tion, (c)  distribution;  the  suggested  co-relation  and  constitu- 
tion of  these  respective  sections  being  shown  below. 


Production. — The  sole  aim  of  those  responsible  for  produc- 
tion should  be  to  manufacture  apphances  to  meet  the  ascer- 
tained requirements  of  overseas  markets  (f.o.r.  theii'  own 
works)  at  minimum  prices  consistent  with  reasonable  manu- 
facturing profits  and  a  Uberal  scale  of  wages  to  employes.  In 
order  that  producers  may  be  free  to  concentrate  then-  entire 
efforts  upon  improving  the  efficiency  of  production,  it  should 
not  be  necessai-y  for  them  to  devote  theii'  attentions  to  the 
many  intricate  problems  as.sociated  with  overseas  trade.  At 
the  same  time,  they  should  be  entii-ely  untrammelled  by  any 
unnecessary  restrictions  in  the  management  of  their  respec- 
tive businesses  in  which  they,  and  they  alone,  are  expei-ts. 

Co-ordination.— There  are  at  the  present  time  so  many 
organisations  devoting  their  attention  to  the  problems  of  co- 
ordinating and  reconstructing  industry — particularly  the  engi- 
neering trades — that  it  is  difficult  to  follow-  and  keep  in  touch 
with  the  various  projects  which  are  being  fonnulated. 

Co-ordination  may  be  defined  as  the  most  efficient  utilisa- 
tion of  all  existing  and  potential  factors  of  production  and 
distribution.  To  ensure  this,  it  is  suggested  that  eaeh  cf 
the  several  State  and  private  enterprise  organisations  at  pi^e- 
sent  attacking  the  problems  of  overseas  trade  development 
from  different  aspects  should  be  represented  by  one  of  its 
members  on  a  central  board  of  service,  which  board  should 
be  the  recognised  centre  for  all  matters  relating  to  overseas 
engineering  trade.  The  primary  object  of  this  board  should 
be:  — 

(n)  To  provide  for  adequate  representation  of  all  British 
engineeiing  rnanufactmers  in  every  overseas  market,  for 
which  purpose  city  shipping  merchants  having  established 
overseas  branches  .should  be  utilised  where  possible,  and  dis- 
tributing centres  under  the  du-ect  control  of  the  central  board 
should  be  organised  in  those  ■  overseas  territories  where  no 
existing  channels  for  British  trade  exist. 

(b)  To  ensure  that  every  engineering  manufacturer  in  this 
country  .shall  have  an  equal  opportunity  of  competing  for 
overseas  trade,  for  which  piu-pose  area  boards  of  manage- 
ment— such  as  have  been  employed  by  the  Ministry  of  Muni- 
tions for  procuring  the  maximum  and  economic  production  of 
war  material — might  be  utilised  as  a  decentralised  purchasing 
agency  for  the  large  variety  of  engineering  requirements  for 
overseas  trade. 

Very  complete  information  respecting  the  productive  capa- 
city of  engineering  works  throughout  the  counti-y  is  already 
in  the  possession  of  the  several  "  Munitions  Area  Boards  of 
Management  "  created  by  the  Ministry  of  Munitions  for  the 
purpose  of  procuring  the  maximum  output  of  war  material. 
This  decentralised  .system  of  purchasing  engineering  products, 
which   has  proved  to  be  such   a  satisfactory  method  of  pro- 


curing munitions  on  an  economic  basis,  should  be  even  more 
beneficial  for  the  purchase  of  the  large  vai'iety  of  engineering 
roqiiu''ements  for  overseas  trade. 

Distribution. — To  provide  for  anything  approaching  efficient 
distribution  of  engineering  appliances,  it  is  necessary  that  in 
cveiy  overseas  industrial  centre  a  complete  distributing 
organisation  shall  be  established  consisting  of  a  business  gene- 
ral manager,  an  engineering  staff,  a  number  of  sub-district 
salesmen  (preferably  local  men  well-known  to  every  potential 
buyer  in  the  particular  sub-district  allotted  to  them),  an 
accountancy  and  credit  department,  adequate  clerical  assist- 
ance, warehouse  and  show'room  or  exhibition  accommodation, 
&c. 

The  managers  of  the  respective  distributing  centres  shouW 
be  men  possessing  tact,  initiative,  judgment,  and  resource, 
as  well  as  a  wide  field  of  general  knowledge.  They  must  lie 
given  absf)lute  authority  to  enter  into  and  execute  all  con- 
tracts without  reference  to  headquarters,  though  they  should 
report  to.  the  central  board  all  transactions  completed  each 
week. 

The  engineering  staff  shpuld  consist  of  men  who  have  been 
trained  in  engineering  works  in  this  country,  and  who  are 
consequently  famiUar  with  British  workshop  practice  and 
British  .standards.  They  would  advise  local  buyers  as  to  the 
type  of  British-made  plant  best  suited  to  their  individual 
requirements,  and  would  carry  out  contracts  for  the  erection 
of  complete  installations  where  requii-ed  to  do  so. 

The  sub-district  salesmen  (or  local  travellers)  would  be 
allotted  separate  areas  to  work,  of  such  a  size  as  to  enable 
them  to  keep  in  touch  with  all  buyers  of  engineering  appli- 
ances in  their  respective  areas.  Unhke  manufacturei-s'  sales- 
men, who  are  rightly  expected  under  all  circumst^ances  to  push 
the  sale  of  their  own  principals'  products  only,  disti-ibution 
.salesmen  would  be  required  to  report  to  the  local  district  office 
all  prosifects  for  engineei'ing  work  of  any  description.  Their 
sole  aim  would  be  to  procure  the  maximum  possible  turnover 
in  British-made  appliances  without  favouring  the  products 
of  any  individual  fii'm. 

A  good  and  tnistworthy  credit  department  is  an  absolutely 
essential  adjunct  to  every  overseas  distributing  centre.  The 
usual  terms  of  iwyment  in,  say,  Canada,  are  60  days  after 
delivery  at  purchasers'  works,  or,  alternatively,  pai-t  payment 
on  delivery  and  the  balajaco  in  instalments,  frequently  ex- 
tended over  very  long  periods.  The  local  banks  invariably 
discount  pmrhasers'  promissory  notes,  and  make  collections 
through  their  various  branches  when  due.  The  principal 
safeguard  against  bad  debts  is  an  efficient  credit  department. 
Every  wholesale  distributor  submits  aU  important  orders, 
before  executing  them,  to  his  credit  manager,  who  either^ 
knows  or  has  means  of  ascertaining  what  is  the  financial 
lX)sition  of  every  buyer,  or  prospective  buyer,  in  the  territory. 

Any  attempt  to  give  or  control  credit  from  this  side  is 
bound  to  lead  to  heavy  losses  through  bad  debts,  or,  alter- 
natively, to  the  I0.SS  of  a  large  amount  of  profitable  business. 

The  pricing  and  estimating  department  is  possibly  the  most 
indispensable  section  of  an  overseas  distributing  centre. 
Numerous  inquiries  by  mail  and  telephone,  all  calhng  for 
immediate  attention,  are  received  daily,  and  the  conditions 
to  be  met  are  so  varied  that  it  is  seldom  an  estimate  prepared 
for  one  scheme  can  be  u.sed  without  modification  for  another 
inquii-y.  British  manufacturers  are  frequently  recommended 
to  price  their  catalogues  in  the  currency  of  the  country  in 
w'hich  they  wish  to  do  business.  For  engineering  work  this 
would  usually  be  of  very  little,  if  any,  value,  since  the  cost 
of  a  plant  f.o.b.  English  port  is  of  no  interest  to  the  average 
overseas  purchaser,  who  invariably  requires  the  cost  erected 
on  site — say,  2,(X)0  miles  from  the  coast,  and  possibly  some 
miles  from  the  nearest  railway  siding — which  cost  will  amount 
to  from  150  per  cent,  to  300  per  cent.,  or  more,  of  the  f.o.b. 
cost.  Moreover,  inquiries  invariably  call  for  composite  ten- 
ders covering  appliances  made  by  a  number  of  different  finns. 
Thus  a  quotation  for,  say,  a  pump  would  usually  not  be  con- 
sidered unless  it  also  included  a  petrol  engine,  suction-gas 
plant,  electric  motor,  or  other  means  of  driving  it,  with 
ewitchgear,  sundi-y  pipe  work,  valves,  tanks,  &c.  Perfonn- 
nnce  specifications  and  detailed  operating  costs  are  al.so  re- 
quired  with   each   tender. 

As  very  few-  people  in  this  country  appear  to  have  any  idea 
of  the  cost  of  running  an  overseas  distributing  centre  (manu- 
facturers frequently  suggest  5  per  cent,  as'an  adequate  selling 
commission),  the  particulars  of  a  year's  costs,  sh'own  in 
Table  I,  actually  incurred  in  one  of  the  industrial  centres  of 
Canada,  may  be  of  general  interest. 

Table  I. 

Rent,  rates,  taxes,  and  insurances      £1,205 

Salaries,  management,  engineering,  and  clerical  ...  2,482 

Salaries,  salesmen,  and  travelling  expenses           ...  1,793 

Packing  and  delivery  charges 764 

Office  supplies,  advertising,  legal,  and  general  ex- 
penses       _      .572 

Bank  charges,  interest,  discount,  and  exchange  ...  310 

Postage,  telephone,  and  telegrams     241 

Depreciation  and  bed  debts       396 

£7,763 
Total  turnover   duiing   period    covered  bv  above  opei-ating 
costs  =    £30.013, 
Ratio  of  oi'>erating  costs  to  turnover.  25.8  per  cent; 
Gross  profit,  £7,012  =   22.4  per  cent,  of  turnover. 
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An  analysis  of  the  above  charges  appears  to  show  that 
lyhtly  more  tha:i  half  of  the  total  expenditure  is  incurred 
1  charges  unaffected  by  turnover,  but  controlled  mainly  by 
le  size  of  the  area  to  be  worked,  whereas  the  remaining  ox- 
en.sos  are  approxuuately  proportional  to  the  turnover. 
The  distributing  area  in  which  the  results  shown  in  Table 
\\ere  obtained  is  known  as  the  Middle  West  or  Prairie  Pro- 
ince  of  Canada  It  is  bounded  on  the  east  by  the  Great 
likes,  jind  on  the  west  by  the  Eocky  Mountains,  the  chief 
■litre  of  distribution  being  the  city  of  Winnipeg.  Souie 
laticulars  of  the  developed  imrtion  of  this  area,  given  in 
iible  II,  will  show  how  impossible  it  is  to  work  such  a  dis- 
jct  efficiently  without  incurring  heavy  operating  expenses. 


1,3U0  miles. 

300  miles. 

160,000  sq.  miles. 

10,000  miles. 

150 

770,000 

5,000 

3,400 


T.\BLE   II. 
E.\treme_  length  of  district,  E.  and  W. 
Extreme  width  of  district,  N.  and  S. 

A[>proximate  area  

Total  mileage  of  railways     

I'nwns  having  a  population  of  over  500 
Aggregate  population  of  above  towns 
Average  population  per  town 
>.' umber  of  rural  post  oiSces 

The  rural  ix)st  offices  ai'e  chieHy  mail-distributing  centivs 
for  fai-mers,  who,  it  must  be  remembered,  are  all  iwtential 
buyers  of  engineering  appliances,  including  agricultural 
machinery,  motor  cars,  pumping  plants,  heating  and  lightmg 
installations,  &c. 

Finance. — In  endeavouring  to  compute  what  capital  or 
financial  backing  would  be  requii'ed  to  cari-y  out  the  o%'erseas 
engineeiing  trade  service  proposed,  one  encounters  the  diffi- 
culty that  the  engineering  industry  covers  anything  froin, 
s;iy,  the  supply  of  the  smallest  electric  motor  to  the  equip- 
ment of  a  bulk-supply  power  scheme  or  the  building  of  a 
iiiilway.  Whilst  the  organisation,  through  its  overseas  dis- 
tributing staffs  would  find  many  opportunities  of  rendering 
\  iduable  assistance  in  connee.tion  with  heavy  engineering 
schemes,  its  principal  source  of  revenue  would  probably  be 
the  profits  on  trading  in  general  engineering  merchandise  of 
a  kind  that  woidd  be  handled  by  shipping  merchants. 

Reference  has  been  made  to  the  desirability  of  procuring 
the  collaboration  of  shipping  merchants  in  all  markets  where 
such  merchants  have  established  distributing  branches.  The 
cooperative  purchasing,  and  other  features  of  the  proposed 
central  control  .scheme  should  greatly  increase  the  previous 
inofits  and  turaover  of  these  established  businesses — on  the 
other  hand,  their  experience,  local  knowledge,  and  trade  con- 
nection should  be  invaluable  to  the  central  organisation.  It 
is  suggested  that  as  an  inducement  to  such  finns  to  merge  a 
IX)rtion  of  their  increased  profits  in  the  co-operative  scheme, 
they  should  be  guaranteed  an  annua!  net  profit  equivalent  to 
the  average  net  profit  during  the  three  years  prior  to  the 
war,  and  that  they  shoidd  retain  in  addition  one-third  of  the 
extra  profit  earned  each  year  as  the  residt  of  the  larger  turn- 
over, and  other  benefits  accniing  from  their  amalgamation 
with  the  central  organisation.  The  remaining  .two-thirds  rf 
the  excess  profits  would  be  applied  towards  meeting  the  ex- 
l>enf5es  of  the  central  control  board. 

\ 


Discussion. 
Mr.  Perci'  Griffiths,  opening  the  discussion,  congratulated 
both  the  author  and  the  Institution  on  bringing  this  matter 
forward  at  this  pai-ticular  moment;  om-  military  operations 
were  a  secondary  matter — our  position  depended  upon  our 
sAremacy  at  sea,  which  was  bound  up  with  our  oversea 
dBmmerce.  Our  commercial  position  was  of  vital  importance; 
if  the  war  ended  and  found  us  unprepared  to  improve  our 
{x>sition,  we  should  have  failed.  TTie  more  efficiently  we 
could  deal  with  these  subjects  the  better  for  us,  and  he 
specially  congi-atulated  the  Institution  on  being  the  fii-et  to 
bring  this  particular  subject  to  the  front.  The  initiative  must 
lie  with  the  ti'ade,  and  must  not  be  handed  over  to  the  Gov- 
ernment; this  was  an  essential  factor — any  attempt  to  vary 
it  would  be  fatal.  The  word  "  control  "  appeared  repeatedly 
in  the  pai)er;  he  preferred  "  service,"  as  any  such  organisation 
mu.?t  be  for  the  service,  not  the  conti'ol,  of  the  industi-y,  and 
any  trader  would  resent  "  control."  A  better  expression 
would  be  "  federation  of  ti'ade  interests."  He  did  not  agree 
with  the  author's  references  to  the  economic  results  of  the 
absence  of  competition  between  manufacturers  under  the  pre- 
sent system ;  the  munitions  system  had  been  very  unsatisfac- 
tory from  the  economic  ix>int  of  view,  and  the  nation's  money 
had  been  squandered.  It  was  the  only  possible  method  to 
meet  the  emergency,  but  was  not  smtable  for  trade  develop- 
ment. The  financial  control  must  be  in  the  hands  of  the 
trade;  if  the  Government  exercised  control,  it  nni^it  contri- 
bute to  the  cost  in  proportion  to  the  control,  but  both  these 
points  should  be  left  out  of  the  question.  He  suggested  that 
the  author's  scheme  as  a  whole  was  complex  and  unwieldy; 
there  was  a  gulf  between  individual  manufacturers  and  con- 
sumers that  would  make  for  trouble  and  hinder  trade.  Such 
a  scheme  might  be  most  effective  in  new  countries,  but  more 
direct  communication  must  be  provided  between  maker  and 
user.  In  the  first  in.stance,  sales  must  be  by  catalogue,  but 
in  large  work  there  must  be  direct  communication.  In  the 
past    manufacturers'    standards    had  been    forced   upon    con- 


eumers;  they  must  be  more  elastic  in  meeting  local  conditions 
in  the  future,  especially  in  foreign  and  new  countries.  Sub- 
district  salesmen  must  be  engineering  experts — it  was  very 
important  that  the  user  should  have  direct  access  to  an  expert 
engineer.  -- 

Mr.  W.  L.  M.\DGEN  agreed  in  the  main  with  Mr.  Griffiths. 
The  alleged  unwillingness  of  the  British  manufactuj-er  to  vary 
his  standards  was  an  argument  that  was  ixipuiar  with  the 
half[>enny  papeis  some  years  ago,  when  they  were  slatia-g 
English  makers,  but  a  population  of  45  millions  could  not 
jnake  everything.  Their  efficiency  would  be  improved  by 
selecting  suitable  standards  and  pushing  them  vigorously.  He 
was  struck  by  the  section  marked  "  co-ordination  "  in  tlie 
author's  diagram;  he  doubted  the  efficiency  of  the  coiuiwsite 
body  outhned.  Such  a  body  would  become  a  machine  to 
provide  salaries  fot  officials.  As  a  large  buyer  of  machinery, 
he  endoi-sed  Mr.  Griffiths's  remarks  about  exj^ert  salesmen; 
the  buyer  wanted  help  in  deciding  what  to  in.stall. 

Mr.  "Ll.  B.  Atkinson  ■  congratulated  the  author  and  the 
Institution  on  raising  a  subject  so  interesting  and  important 
• — much  more  so  than  any  technical  matter.  Mr.  Andrews 
advocated  the  abandonment. of  individual  methods;  we  must 
do  this,  or  fall.  He  showed  a  slide  illustrating  the  enonnous 
ramifications  of  the  A. E.G.,  and  said  that  manufacturers 
could  not  cope  single-handed  with  this  huge  organisation.  A 
similar  organisation  existed  in  the  United  States,  with  im- 
mense ix>ssibihties;  in  the  past  its  operations  had  not  ex- 
tended abroad,  but  they  would  do  so  in  future.  They  were 
up  against  these  huge  combinations,  and  would  waste  their 
time  and  trouble  if  they  did  not  co-ordinate  their  efforts. 
Whether  the  author's  scheme  was  best  or  not  was  open  to 
discu.ssion,  but  the  mention  of  Government  control  would 
kill  it.  Yet  individual  British  engineei-s  were  reluctant  to 
co-operate.  They  must  be  convincied  that  by  doing  so  they 
would  get  more  work  than  othei'wise. 

Mr.  Newlands  described  the  course  of  events  at  the  open- 
ing of  the  war,  and  the  formation  of  Area.  Boards  of  Manage- 
ment, leading  to  large  production.  Co-ordination  was,  in  his 
opinion,   the  key  to  success,  of  which  he  was  assured. 

Mr.  Percy  Eosling  differed  from  the  author's  diagnosis  and 
from  his  proposed  remedy.  He  said  that  if  they  compared 
like  witli  like,  the  British  salesman  had  httle  to  learn  from 
his  foreign  competitor.  '  But  small  manufacturers  must  com- 
bine, and  appoint  their  own  joint  representatives,  as  the 
large  British  firms  had  done.  The  A. E.G.  had  British  sales- 
men in  Australia,  and  so  had  the  Americans;  British  staffs 
were  preferred.  If  the  British  would  refrain  from  helping 
the  Germans  in  future,  the  Germans  would  be  blown  out  of 
om-  Colonies.  In  such  countries  as  China  and  S.  America 
cheapness  was  the  criterion.  The  success  of  the  large  German 
concerns  was  due  to  the  fact  that  the  buyer  could  fill  his 
requirement's  from  branch  offices  on  the  spot  in  most  parts 
of  the  world,  and  repau-s  and  ppares  were  obtainable  cheaply 
and  quickly  from  these  branch  houses  everywhere ;  there  was 
no  difficulty  or  delay  in  dealing  dii-ectly  with  headquarters. 
The  key  to  tho  situation  was  to  hold  our  own  market  first, 
then  British  workmen  and  manufacturers  could  beat  any 
countiy. 

Mr.  Selwyn  Gb.4NT  said  that  the  Ai-ea  Boards  of  Manage- 
ment were  weated  by  the  Ministry  of  Munitions  when  their 
work  could  not  be  accomplished  by  any  other  means ;  they 
were  enormously  successful,  but  with  widened  spheres  of 
activity  difficulties  cropped  up.  The  fundamental  difficulty 
was  to  distribute  expert  knowledge;  there  were  too  many 
links  between  the  producer  and  the  purchaser. 

Mr.  J.  E.  Kingsbury  said  that  in  considering  this  matter 
they  must  bear  in  mind  what  had  happened  in  the  past. 
The  point  requiring  the  greatest  attention  was  the  middle- 
man. The  board  of  control  should  be  divided  into  two  sec- 
tions, information-getting  and  work-getting.  It  appeared  to 
be  somewhat  cumbersome,  perhaps  due  to  the  analogies  of 
the  Ministry  of  Munitions  and  the  Post  Office.  The,  Ministry 
of  Munitions  was  a  despotic  power,  formed  for  one  purpose, 
and  to  .supply  one  customer  only.^  The  Post  Office  was  also 
despotic,  and  both  were  monopolies.  If  a  middle-man  were 
introduced  he  would  create  a  mono]ioly,  but  the  overseas 
trade  of  the  future  must  not,  and  would  not,  be  a  monopoly, 
ami  it  could  therefore  not  be  managed  by  a  Government 
institution. 

Mr.  F.  Bro.\dbent  mLssed  fi-om  the  central  board  of  con- 
trol any  reference  to  shipping  and  railway  companies,  whose 
co-operation  was  essential  to  success.  In  Germany  si>ecial 
railway  i;ates  wei'e  quoted  for  export.  go<ids,  w-hilst 
special  exix>rt  rates  were  given  here  only  where  the  railways 
were  in  direct  competition  with  shipping.  Conference  rates 
existed  between  German  and  English  .shipping  companies,  yet 
a  German  concern  could  quote  lower  through  rates  to  our 
Colonies  than  any  Engli.sh  manufacturer.  He  gave  instances 
.showing  how  British  manufacturers  could  save  by  shipping  yiil 
.Antwerp.  Preference  was  given  t^  foreigners  by  our  shipping, 
companies;  even  on  the  same  slii/ts,  and  for  .shorter  distances, 
there  was  .50  per  cent,  difference. 

Mr.  fi.  T.  Wii.MAMS  said  that  it  was  ab-solutely  necessary 
for  tliis  country  to  develop  a  tremendous  output  of  export.?. 
\t  home  people  did  not  realise  the  immense  openings  for 
trade  abroad.  ."Vfter  the  war,  "business  as  u.sual  "would  not 
.serve;  steps  must  be  taken  on  organised  and  rational  lines 
for  collective  action.  A  previous  si-)eaker  had  put  the  matt-'r 
in  a  nutshell  :  "  Help  the  trader  to  expert  as.sistance.  without 
interference   with   individual  action."     He   was  in   full  sym- 
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I>athy  with  Mr.  Andrews,  though  not  ne<?e..ssarilv  in  agreement 
with  his  proposed  methods.  They  must  get  ready  in  time 
and  take  action  ere,  it  was  too  late.  ' 

Mr.  E.  W.  Cow.AN-  reminded  them  that  soun^ne  had  said  the 
cessation  of  hostihties  would  find  us  as  much  unprepared 
tor  i>eace  as  the  outbreak  of  war  had  fountl  us  unprepared 
lor  war.  We  must  prepare  beforehand,  and  try. to  rea,h83 
the  conditions  of  the  future  peace.  As  a  matter  of  principle, 
ns  a  manufacturer,  he  did  not  like  the  separation" of  produc- 
tion from  distribution;  it  was  best  to  run  the  business  as  a 
smgle  machine,  under  the  control  of  one  mind.  Accordin" 
to  his  experience,  the  adaptation  of  the  views  of  the  mak<a- 
nnd  the  user  couJd  not  be  canied  out  on  the  lines  of  the 
author's  diagi-am;  there  should  be  a  short  circuit  between 
producer  and  consumer.  He  had  be«n  engaged  in  commerce 
with  new  countries,  and  adopted  the  plan  of  sending  bulletins 
round  to  the  plantations,  receiving  inquiries,  and  communi- 
cating with  the  manufacturer;  he  could  not  conceive  of  a 
better  sj'stem. 

Mr.  A.  H.  FoYSTER  said  that  purchasers  w.ere  willing  to  buy 
Bntish  goods,  but  were  driven  again  and  again  into  the 
liands  of  Americans  and  Germans;  there  were  many  channels 
(if  mfoi-mation  in  existence,  but  they  were  not  co-ordinated.  The 
.shipping  merchant  did  not  want  a  technical  man  on  his  staff, 
as  this  would  add  to  his  responsibility;  his  busineiss  wa,s 
merely  to  buy  goods  and  .ship  them  as  ordered.  There  were 
many  difficulties  and  delays  in  the  way  of  the  purchaser  in 
getting  the  stuff  from  home;  he  must  go  through  a  firm 
actually  represented   in   the  colony. 

Capt.  R.  B.  Slacke  said  that  some  organisation  was  neces- 
sai-y  to  deal  with  faiTners,  whose  finance  depended  upon  the 
prospect  of  a  good  harvest  at  some  future  dat<v— no  manufac- 
turer could  finance  that  position.  The  huge  German  organi- 
sation did  not  feel  the  financial  burden,  and  some  means 
must  be  found  to  remove  this  handicap.  Could  not  the  Coun- 
cils of  the  Institutions  of  Electrical,  Civil,  and  Mechanical 
Engineers  combine  and  recommend  to  the  Overseas  Ti-ade 
Advisory  Committee  a  plan  to  co-ordinate  the  interests  in- 
volved? It  was  of  no  use  to  discuss  the  details  of  the  scheme 
there;  they  should  do  something  to  get  into  touch  with  the 
Committee  or  the  Government  somehow. 

Mr.  Harry  Allcock  cordially  endorsed  Mr.  Atkinson's  re- 
marks, and  said  that  the  author  had  show-n  that  the  profit- 
able expansion  of  our  engineering  trade  was  intimately  con- 
nected with  our  future  safety.  Production  was  assm-ed— 
our  works  were  already  enlarged;  the  first  question  that 
would  arise  after  the  war  was  "  oversea  distribution."  Indi- 
vidual representation  was  useless;  he  had  heard  of  18  repre- 
sentatives in  the  same  ti-ade  competing  in  one  locality.  The 
appomtment  of  a  local  firm  of  merchants  fortified  with  tech- 
nical assi.sfance  was  not  favoured  by  manufacturers,  because 
the  merchant  hou,se  got  all  the  credit.  Groups  of  allied  non- 
competing  manufacturers  formed  to  share  expense  in  parti- 
cular markets  were  liable  to  break  down  from  internal  stresses. 
The  solution  that  he  preferred  was  that  an  association  of 
manufacturers  in  a  given  ti-ade  .should  .seleet  their  own  repre- 
-sentative  and  send  him  out  to  sell  "  British  "  goods  against 
American  or  Gennan  finns.  The  orders  would  go  to  a  central 
sales  bureau,  and  thence  be  distributed  to  the  allied  firms 
He  emphatically  disapproved  of  any  State  share  in  the  organi- 
sation ;  the  State  should  do  all  that  it  could  to  facilitate  com- 
merce, by  providmg  direct  cable  communication,  adopting 
decnnal  coinage  and  the  metric  system,  and  in  other  ways. 

Mr.  H.  W.  Bos  WORTH  said  that  the  fatal  objection  to  Stat* 
control  was  that  it  was  not  comi^elled  to  make  a  profit  and 
was  certain  to  result  in  inefficiency  and  endless  forms  to  fill  up 
For  an  oversea,  representative  to  obtain  orders  to  be  allotted 
on  competitive  lines  would  suit  neither  purchaser  nor  manu- 
facturer. The  purchaser  w^ould  not  deal  with  a  nameless  firm 
and  the  manufacturer  would  not  care  to  lend  his  catalogues' 
tVc,  to  the  organisation— he  would  send  out  a  representative 
to  short-tircuit  the  sc'heme.  There  were  in  this  country  no 
lewer  than  4.3  finns  making  motors  up  to  5  h.p.,  and  25 
rnaking  larger  machines;  if  each  fiiTO  were  to  specialise  in  a 
definite  range  of  sizes,  or  a  particular  article,  the  results 
would  be  amazing.  Five  or  six  fimis,  each  making  one  thiu'^ 
could  combine  to  secure  representation  abroad  on  an  adequate 
-scale;  a  sews  of  groups  of  manufacturing  firms  would  be 
toi-med  in  England,  and  these  groups  could  co-operate  with 
one  another.    Developments  had  already  started  on  such  lines. 

Mr.  K.  J.  Kadla  did  not  favour  so  bureaucratic  a  scheme 
as  the  author  had  put  forward.  The  markets  might  be  sub- 
divided between  finns  in  similar  lines.  Our  manufacturer.s 
were  apt  to  overtook  the  necessity  of  finishing  machineiT  in 
the  smallest  details;  neglect  of  this  caused  endle.ss  trouble 
in  distant  countries,  where  materials  and  tools  were  unob- 
taanable.  Suitable  men  must  be  secured  as  foreion  repre- 
sentatives—they  must  be  more  exi^ert  than  the  average 
branch  manager  at  home;  ibis  was  a  factor  of  great  weight 
in  secunng  orders.  Many  men  fresh  from  college  sought 
liositions  in  selling  organisations  because  the  salaries  paid  on 
the  technical  side  were  so  low;  if  a  hving  could  be  made  in 
these  lines  plenty  of  men  would  be  available  from  the  tech-  ' 
nical  sule  to  draw  upon  to  send  out  w-ith  complete  confidence 
to  comi)ete  with  the  Germans. 

In  reply,  Mr.  Andrews  claimed  that  most  of  the  criticism 
was  addressed  to  the  details  of  the  scheme;  most  of  the 
speaJ^ers  endorsed  his  point  that  co-ordination  was  essential. 
He  would  deal  with  the  discussion  in  the  Journal 
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■J'liE   Balfour  Reports    on  Post-War  Trade    Policy, 
which  are  abstracted  on  another  page  of  this  issue, 
contain    a    number   of   interesting    conclusions    and 
recommendations.       It    is    admitted  that  in  certain 
branches  of  British  manufacturing  industry  German 
.control  was   becoming    a  serious   matter  when   the 
declaration  of  war  brought  penetration  plans  to  an 
end.    During  nearly  four  \  ears  that  have  elapsed  since 
then  the  nation  has  learned  many   things   concern- 
ing    the     growing     enemy     predominance     which 
would   probably    have    been  'described  as  incredible 
and   untrue   in    the  times    of    peace,    when    it    was 
less  easy    to  dra^   commercial    penetration  designs 
out  before  the   public  gaze   in   all   their  nakedness. 
Though  our  war  aims  are  not  to  crush  the  German 
people,   but  to  defeat  for  ever  the  monstrous  influ- 
ence which  has  misguided  them,  and  brought  them 
alienation  from  all  the  free  peoples  of  the  world,  it 
.will  assuredly  be   the  determination  of   Britain  and 
her  Allies  that  that  policy  of  unscrupulous  commer- 
pial  domination  shall  never  again  be  permitted.     By 
what  means  are  we  going  to  prevent  deplorable  his- 
tory from  repeating  itself  ?    The  Committee  finds  that 
the  war  conditions,  for  which  we  have  to  thank  the 
enemy,  have  assisted  us  to  a  great  extent  by  creat- 
ing the  necessity  and  the  opportunity  for  strength- 
ening places  which  had  become  weak  in  our  indus- 
trial armour.     But    measures  must    be    adopted   to 
ensure  that  the  experience  gained,  and  the  progress 
made,  by  us  in  so  many  directions  during  the  war, 
shall  not   be  thrown  away  when   new  relations   are 
established  between  us  and  our  present  enemies,  how- 
ever chastened  and  democratised  the  latter  may  be 
when  tfie  end  shall  come.     Whatever  those  measures 
may  be  we  shall  all  agree  with  the  Committee  that 
they  will  be  of  little  avail  unless  employers  and  em- 
ployed can  be  brought  to  see  the  absolute  demand 
of  the  situatiort  for  a  united  efifort  of  all  to  attain 
the    largest    possible    volume,  of    production    with 
maximum  efficiency.     We  cannot  be  fully  equal  to 
the  financial  and  economic  strain  within  reasonable 
time  unless  as  a  nation  we  fully  recognise  and  im- 
plicity  obey  that  demand.^  The  policy  recommended 
by   the  Committee,    of  prohibiting  the    importation 
of    goods    of    enemy    origin,    is    already    embodied 
in  legislation  which  was  passed  some  months  ago. 
The  Committee  made  the  recommendation  "  subject 
to  licence  in   exceptional  cases."     In   addition,    we 
and   our  Allies  should  adopt  a  policy  of  joint  con- 
trol   of  the    export    of   certain  important  materials 
which  will  be  required  for  the  restoration  of   our 
industries,  and  the  proposal  that  a  joint   organisa- 
tion   should    be    set    up    for    dealing    with    Allied 
.orders    for  reconstruction  purposes   seems   to  be  a 
thoroughly  sound  one.     In  the  conviction  that  State 
restrictions   ori  industiy  should   be   removed  at  the 
earliest  possible  moment  after  peace,  the  Commit- 
tee is  in  accord  with  the  mind  of  business  men  who 
know  too  well  the  deadening  effect  of  "  control  '.' 
upon    initiative    and    enterprise.       The    Committee 
favours   a  "  selective  "    rather   than  an  exclusively 
"  Empire  "  policy   in   respect   of   raw  material  re- 
souTces.    but    the    main    purpose    of    such    selec- 
tion   is   one    of   the   things    upon   which   Sll   are   in 
agreement,    namely,   that   we   may   ensure    that  the 
Empire  in  an  emergency  shall  be  independent,  for 
its  supply  of  any  essential  commodity,  of  any  single 
foreign   country   or  possible    combination   of  coun- 
tries.     Of   course,    we  must    safeguard    and    foster 
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(essential  industries — there  is  not  a  dissentient  voice 
to  that  proposition  to-day.  If  there  were  it  would 
be  that  of  little  less  than  a  traitor  or  some  poor  fool 
,\vh'0  had  forgotten  all  the  risks  that  we  ran  during 
the  early  stages  of  the  war  through  our  former 
dependence  upon  enemy  supplies  of  certain  manu- 
factures. If  Lord  Balfour's  Committee's  advice  is 
adopted  we  shall  rigorously  exclude  aliens  from 
certain  occupations — such  as  pilot  and  patent  agent 
— we  shall  license  foreign  comnieaxial  travellers, 
watch  the  ownership  of  companies,  and  stringently 
''  police  "  subjects  of  present  enemy  countries  after 
the  war. 

We  quoted  ii>  our  last  issue  the  Committee's  re- 
commendations ^respecting  trade  organisation,   and 
closer  combination    among   traders   as  a  means   of 
meeting  increasing  foreign  competition,  and  those 
who   have  followed   our  statements  on  this  subject 
will  know  how  heartily  we  are  in   accord  with  the 
proposition  that  individualism  must  be  supplemented 
by  co-operation.     "  Every  encouragement  should  be 
given  by  the  Govenmient  to  the  formation  of  com- 
binations   of    manufacturers    and'  others   concerned 
with  securing  supplies  and  materials,"  but  in  regard 
to  production,   "  the  constructive  action  must  come 
from  the  industries   themseives."     The  Committee 
considers  it  as  a  general   rule  undesirable  that  the 
State  should  attempt  to   provide   capital  for  indus- 
trial purposes,  and  we  believe  that  industry  will  find 
it  mo-re   satisfactory  to    rely   upon  its    own    efforts 
and  the  efforts  of  private  banking  enterprise  and  the 
Trade  Bank  Corporation,  than  to  look  to  the  State, 
which  would  inevitably,  it  seems  to  us,  have  to  im- 
pose such   a   measure   and  character  of   control   as 
would   not  be   welcomed.     Nobody  can  tell  at  this 
stage    of   the    war    what    the    economic    conditions 
dictated    by  the  terms   of  Peace   may  be.  through- 
out     the      world;     we      have     also      nothing     to 
guide    us    as     to    what     will     em,erg-e    from     the 
next  General  Election,  with  its  vastlv  increased  and 
altered  body  of  voters;  but  we  commend  the  state- 
ment   of   the    Conmiittee    on    fiscal    policy    to    our 
readers'   careful   attention.     The  hour  has  not   yet 
struck    for  the  profitable    discussion  of    this    great 
subject,  but  sooner  or  later  it  will  come. prominently 
before  the    nation,    which,    under   the    influence   of 
war  and  war-time  revelations,   has  developed  some 
of    its  thinking.     That    pivotal   industries    must  be 
maintained   "at  all  hazards  and  at  any  expense"; 
■  that  there   must  be   safeguards    for  our   producers 
against  "  dumping  "  and  "  sweated  "  imports,   and 
preferential   arrangements   between    ourselves    and 
the  Overseas  Dominions  and  Possessions;  and  that 
everything    possible    should    be    done    to    promote 
trading-  relations  between  ourselves  and  our  Allies 
and    neutral    countries — these,    we    feel, '  must    be 
regarded    by    that    part    of   the   nation    that    really 
thinks  about  such  matters,   as  perfectly  sound  pro- 
posals.    It  is  suggested  that  an  independent  State 
Assistance  Board   should  be   set  up  to   advise'  the 
Government  upon   claims   for  protective  assistance 
for    different    industries    and    to    frame    proposals. 
There  is  little  room  for  doubt  that  some  such  Board 
will  be  needed. 


In   our    "  A'otes  "    last    week    we 
The  Metric      gave    extracts   from    the  reports    of 
System.         Departmental  Committees  appointed 
to   consider   after-war   trade,    which 
show  that  the  authors  are  opposed  to  the  adoption 
of  the  metric  system,  and  that  their  views  are  based 
on  contradictoi-y  and  largely  erroneous  impressions. 
Thus  the  Engineering  Trades  Committee  states  that 
manufacturers  already  use  the  metric  systejn  "  with- 
out difficulty  for  their  own  convenience,"  while  the 
Shipping  Committee    understands  that   all    existing 
patterns,  dies,  jigs,  gauges,  &c.,  would  become  use- 
less— a  wholly  mistaken  idea.       The   fonner  Com- 
mittee says  "there  is  no  demand  from'  the  side  of 


the  manufacturer  "  for  the  adoption  of  the  metric 
system;  the  latter  states  that  a  number  of  witnesses, 
as  well  as  the  majority  of  the  firms  replying  to  in- 
quiries, expressed  themselves  in  favour  of  the  com- 
pulsory adoption  of  the  metric  system.  The  Ship- 
ping Committee,  however,  deliberately  throws  over- 
board this  consensus  of  ophiion,  and  gratuitously 
casts  doubt  on  the  mental  capacity  of  the  firms 
referred  to.  'We  are  told  that  "  in  book-keeping 
and  in  the  payment  of  wages,  calculating  machines 
now  in  use  reduce  the  inconvenience  of  our  mone- 
tary system,  if  any,  to  a  minimum  " ;  that  "  //  any  " 
is  delicious — but  what  of  the  cost  of  these  machines, 
and  the  number  required,  as  compared  with  the  cost 
and  number  of  purely  decimal  machines  to  do  the 
same  work  in  a  rational  system  of  units  ?  The 
decimal  machines  would  be  able  to  deal  with  metric 
weights  and  measures  as  well  as  money. 

Again,  the  Engineering  Conmiittee  advocates  the 

abandonment    of    binary   divisions    of    the    inch    in;, 

favour    of    the    division    into    hundredths    {sic — we'j 

thoug'ht  it  was  thousandths)  "  which  is  already  usedj 

exclusively  for  high-class  work,"  while  the  Shipping^ 

Committee  says  that  "  in  the  works,  feet,  inches,  andl 

subdivisions  of  inches,  i.e.,  halves,  quarters,  eighths,! 

sixteenths,   thirty-seconds,  are   used  without  incon-l 

venience."     Further,  the  latter  Committee  goes  ouW 

of  its  way.  showing  the  clearest  prejudice,  to  demur  ^ 

to  the  decimal  subdivision  of  time  and  of  the  right- 

angle,  which  are  not  proposed  by  anybody.  ^ 

Even    the    Textile    Trades    Committee    "  founds 

among  individual  witnesses  a  decided  predisposition^ 

in  favour  of  the  metric  system,"  biit  reports  against^ 

it.      Here    again   is    the    usual  contradiction: — The| 

Committee  dwells  on  the  confusion  and  inconveni-".< 

ence  that  would   be  caused   by  a   change  from  the^ 

yard  to  the  metre  {i.e.,  practically  lO  per  cent.),  ancW 

goes  on  to  say  that,  in  point  of  fact,  both  exporters! 

and  manufacturers  when  trading  with  metric  couu;^ 

tries  do  quote  and  deliver  goods  in  metric  weighta^ 

and  measures,    adding  that    a   universal    system  ofl 

weights  and  measures  would  be  a  source  of  grei^ 

convenience,     and     would     facilitate     internationati 

trade!      Let    us   be    thankful  that   this   sapient  and^ 

logical-minded  Committee  at  least  reconmiends  the^ 

simplification  of  our  units  and  the  decimalisation  o^ 

our  money.  S 

Turning  to  a  still  more  important  report — that  o^ 

Lord  Balfour's  Committee — we  observe,  with  great 

regret,    that  the  majority  of  the   signatories  reject' 

the    proposal    to   adopt  the    metric  system,    giving; 

reasons  very  similar  to  those  mentioned  above.    Fofi 

example,  they  advance  as  an  objection  the  fact  tha,^ 

'   before  the  war  more  than  half  our  export  trad* 

was  with  countries  which   do  not    use    the  metriffi 

system  ";  they  fail  to  realise  that  this  was  the  cas^l 

in  great  pa-rt   because  we  do  not  use  it — our  trad^ 

ought  not  to  have  been  so  restricted.     The   same 

arguments  as  to  the  heavy  cost  of  altering  machines 

are  put  forward — but  why  should  they  be  alteredS 

An  argument  of  the  anti-metrists  is  cited  in  par.  28^ 

that    "  for   practical    purposes    binary  divisions   ar€ 

better  than  decimal,"  but  in  par.  2S8  the  Committed 

throws  this  overboard,  stating'  that  "  we  would  als6> 

emphasise    the    advantages,    already    widely   reco& 

nised,    of   using  decimal   subdivisions   of   our   basSf 

units  "!     Thus  our  opponents  flounder  in  the  mi 

of  prejudice,  catching  at  straws,  to  save  themselv^ 

from  submersion,  and  were  space  available  we  coiif 

go  on  exposing  their  futilities.    Their  }wn  possurnu 

extends  also  to  decimal  coinage;  we  are  pleased 

note  that  they  agree  with  us  as  to  the  necessity 

retaining  the  pound  sterling  as  the  essential  unit 

vallie,  and  as  to  the  convenience  of  decimal  coinage 

but  they  boggle  at  the  slight  change  (4  per  cent|f 

in  the  "  value"  of  the  penny — this  at  a  time  whea 

the  penny  is  worth  about  as  much  as  a  pre-war  hall^ 

penny,  and  penny  postage  is  being-  abolished !     W^ 

hope  that  Parliament  will  adopt  a  saner  view  of  the 

situation.  ...}- 
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TUBULAR 


EARTHS  FOR 
CONDUCTORS. 


LIGHTNING 


By  KILLINGWORTH  HEDGES. 


There  are  several  objections  to  the  use  of  the  plate  form  of 
earths.  Although  they  may  have  been  buried  to  a  suitable 
depth  in  moist  ground,  their  efficiency  decreases  as  the 
soil  dries  away  ;  the  plate  is  then  only  in  partial  contact, 
and  the  resistance  increases  sometimes  to  such  an  extent  as 
to  insulate  the  ground  connection. 

A  lightning-conductor  installation  is  usually  left  to  take 
care  of  itself.  Theoretically,  it  should  remain  efficient  for 
the  life  of  the  building;  but,  at  any  rate,  it  should  be 
reliable  for  many  years,  so  that  it  is  very  necessary  to 
Furnish  it  with  a  permanent  ground  connection  having  an 
unvaried  resistance. 

.  The  entire  system  of  protection  may  be  rendered  useless 
by  a  poor  connection.  The  discharge  must  get  to  the 
ground  water,  or  at  least  to  wet  soil.  Dry  earth  is  such  a 
bad  conductor  that  a  case  is  mentioned  in  the  BiilleHii  of 
the  University  of  Missouri  of  a  lightning  stroke  that  was 
known  to  travel  000  ft.  from  the  house  that  was  struck, 
along  a  water  pipe  buried  in  dry  soil,  and  dai'nage  a  drinking 
fountain  where  the  current  was  earthed. 

The  tubular  earth,  with  its  point  driven  firmly  into  the 
ground,  does  not   lose   efficiency   by    changes   in   the  soil 


which  are  noticeable  in  the  proximity  of  new  buildings,  due 
to  drainage,  and  it  bas  a  constant  resistance.  Another 
important  factor  is  its  lower  first  cost,  which,  at  the  present 
time,  is  specially  noticeable  owing  to  the  high  price  of 
'opper  and  cost  of  labour  for  excavating  the  space  for  the 
plate  earth. 

Although  pipes  filled  with  water,  with  conductors 
attached  and  inserted,  have  from  time  to  time  been  used 
for  telegraph  ground  wires,  it  was  in  connection  with  the 
protection  of  St.  Paul's  Cathedral  against  lightning  that  the 
now  well-kno\\'n  driven-tube  plan  was  first  installed  by  the 
writer,  the  early  patterns  being  made  up  of  built-u])  steam 
pipe,  the  conductor  entering  at  the  top.  This  method  was 
discarded,  as,  after  about  five  years,  the  tube  was  found  to  ha\'c 
badly  deteriorated  near  the  surface  of  the  ground.  The 
standard  pattern,  as  shown  by  fig.  1,  was  then  designed, 
using  a  cast-iron  top  piece,  which  is  connected  to  the  tube 
by  set-screws  (not  shown  in  fig.  1).  A  leaden  washer  may 
be  inserted  between  the  tube  and  the  cast-iron  socket,  to 
perfect  the  joint,  and  the  tubes  are  driven  with  a  sledge- 
hammer by  means  of  the  di-iving  piece,  fig.  2,  which  is 


screwed  into  a  socket,  t iking  care  that  it  actually  butt;  f>n 
the  top  of  the  tube. 

A  very  large  number  of  this  ]iattern  have  been  drivenjin 
all  sorts  of  ground,  including  hard  chalk,  and  have  beer* 
specified  for  Admiralty  contracts  to  be  sunk  to  a  depth  of  over 
20  ft.  In  the  writer's  opinion,  it  is  unnecessary  to  lisive  » 
low  resistance,  if  sufficient  numbers  of  earth  connections  are 
installed.  If  moist  earth  is  not  reatihed  at  a  convenient 
depth,  the  system  of  watering  should  be  ap{)lied,  either  as 
shown  in  fig.  1 ,  or  by  collecting  surfa<'e  moisture,  as  s!iowi> 
in  fig.  3  :  a  constant  resistance  of  under  5  ohms  is  obtain- 
able by  watering,  even  in  dry  ground.  A  recent  test  of  a 
large  number  of  tubular  earths,  sunk  by  Messrs.  W.  T.  Furee, 
of  Nottingham,  a\-eraged    I    ohm    each  inmiediately   after 


driving.  This  low  resistance  is  good,  but,  as  stated,  not 
really  important.  In  another  system  of  earths,  it  bas  been 
obtained  artificially,  by  partly  fillinsr  the  tubes  with  rock  salt ; 
this  has  the  objection  of  introducing  a  substance  which  in 
time  will  have  a  deleterious  action  on  the  connection  to  the 
tape  or  cable.  Some  of  the  tubular  earths  at  Westminster 
Abbey  were  tested  six  years  after  they  were  installed,  and  their 
conductivity  had  improved  ;  this  was  probably  due  to  tJie 
granulated  carbon  which  surrounds  the  conductor  being 
packed  tightly  against  the  inside  of  the  tube  by  the  actaon 
of  the  water  which  trickles  through. 

A  new  method  of  making  the  joints  between  the  conductor 
and  the  cast-iron  top  piece  is  by  using  lead  yarn.  This 
method  enables  the  joint  to  be  made  quicker  than  with 
molten  lead,  and  does  away  with  the  plumber's  "  devil  "  and 
possible  danger  of  fire.  In  order  that  the  tape  can  be  easily 
dropped  to  the  bottom  of  the  tube  after  the  required  deptli 


Fig.  3 

for  the  earth  has  been  reached,  there  is  a  free  way  through 
the  socket.  This  space  is  afterwards  closed  by  the  loose 
washer  A.  fig.  3,  which  fits  into  the  socket,  and  lead  yam  'is 
tamped  round  the  conductor  a  skein  at  a  time,  until  the 
whole  mass  is  solid.  To  guard  against  corrosion  where  the 
tape  enters  the  socket,  a  space  is  left,  which  is  filled  witli 
insulating  material  :  and,  to  obviate  surface  leakage  when 
used  for  earthing  at  electric  light  and  power  stations, 
an  outer  casing  is' fitted,  and  also  filled  up  with  compotnid. 
Fig.  3  also  illustrates  a  new  form  of  tubular  earth 
(patented)  which  does  not  require  a-  watering  pipe.  A 
funnel-shaped  cast-iron  top,  fitted  with  a  removable  stniinci-. 
is  sunk  level  with  the  ground,  and  collects  the  rainirater. 
The  lower  tube  is  not  perforated,  but  ha.s  a  loose  point, 
which  engages  by  means  of  two  lugs  with  the  tube  when 
this  is,  being  sunk,  and  is  afterwards  driven  further  into 
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tlie  earth  by  uiwjns  of  a  rod  inserted  into  the  tube  so  as  to 
form  a  space  (iis  shown  by  the  dotted  lines)  into  which  the 
conductor  is  dropped  and  surrounded  with  carbon  in  the 
same  manner  as  in  fig.  1.  The  detachable  point  method  is 
recommended  for  use  in  ordinary  ground,  and  for  depths 
not  exceeding  10  to  12  ft.  For  hard  ground,  such  as 
gravel,  sand,  or  chalk,  or  with  numerous  stones,  fig.  1, 
which  has  a  hardened  steel  point,  should  be  used. 

The  problem  to  be  considered  in  protecting  a  building 
from  lightning,  is,  first,  to  provide  many  points  ;  this  is  very 
often  facilitated  by  the  existing  metal  work  of  the  roof,  as 
these  projections  also  take  the  upward  discharge  and  lessen 
the  violence  of  a  flash  ;  secondly,  there  should  be  as  many 
earth  connections  as  passible  :  with  tubular  earths,  small 
tubes,  two  or  more  in  parallel,  are  preferable  to  those  of 
larger  surfiice  area. 

It  is  thought  that  the  new  method  of  utilising  lead  yarn 
for  the  purpose  of  electrical  connections  would  be  found  a 
quick  substitute  in  emergency  work  for  the  usual  clamp. 
The  patentee  would  be  pleased  to  give  facilities  to  electricians 
who  wish  to  experiment  with  the  material. 


LARGE    BATTERIES    FOR   POWER  PURPOSES. 


By  E.   C.  McKINNON,  A.M.I.E.E. 


(Abstract  of  paper  read  before  tlix  Institution  of  Electrical 

Engineers.) 
The  apparently  large  batteries  of  20  years  ago  were  small 
compared  with  some  of  those  installed  in  recent  years. 
Really  large  batteries  are  still  uncommon  in  this  country, 
but  there  are  .sufficient  to  -enable  one  to  study  the  design, 
management,  working  conditions,  and  results  obtained,  and 
to.  appreciate  that  batteries  can  be  successfully  designed  and 
built  for  ahncst  unUjiiited  capacity. 

Large  batterie.s  have  been  developed  in  this  country  mainly 
as  a  result  of  healthy  competition  between  British  battery 
companies.  More  progress  would  have  been  made  but  for 
many  obstructing  factors,  such  as :  (a)  IiTeconcilable  pre- 
judice against  batt-eries,  (6)  difficulty  in  providing  the  ne«?s- 
sary  capital,  (c)  attitude  adopt-ed  by  Government  Depart- 
ments, (d)  reluctance  to  allocate  adequate  space  to  batteries. 
le)  inadequate  training  of  engineers,  (/)  misconceptions  about 
batteries,  their  functions,  &c.,  {g)  lack  of  technical  super- 
vision over  battel-)-  operators,  {h)  indifferent  working  condi- 
tions, (0  want  of  appreciation  of  the  possibilities  obtainable 
with  batteries,   (j)  absence  of  standards. 

The  absence  of  .standards  is  a  distinct  deficiency,  and  the 
author  advocat.es  an  investigation  into  the  possibihty  of  draw- 
ing up  suitable,  standards  for  battery  specifications,  design, 
method   of   testing,   and  maintenance"  agreements. 

The  conditions  under  which  the  battery  will  be  operated 
form  a  most  important  factor  in  the  results  obtained. 

The  aspect  of  the  room  is  quite  important,  and  powerful 
sun-rays  striking  direct  on  portions  of  the  battery  will  cause 
irregular  working". 

Ventilation  is  certainly  impoi-tant,  but  it  should  be  confined 
mainly  to  the  removal  of  gases.  Strong  currents  of  air 
should  be  avoided.  Wherever  there  is  a  need  for  forced  venti- 
lation it  is  preferable  to  dj-aw  out  the  air,  as  the  incommg  . 
air  can  be  readily  cleansed  and  the  exhaust  can  be  iwssed 
through  acid   filters  or  separators. 

There  is  such  a  wide  range  of  opinion  as  to  the  design  of 
battery-room  floors  that  the  author  hesitates  to  advance  anv 
rigid   recommendations  in   this  respect. 

It  is  difficult  to  make  an  acid-tight  floor  with  tiles  or  bricks 
set  in  cement,  .\sphalt  is  an  excellent  acid-proof  covering, 
but  it  is  not  suitable  to  bear  heavv  concentrated  weights, 
especially  in  a  wajin  room.  The  best  floor  which  can  be 
used  is  probably  one  of  \-itrified  brick  or  tUe  laid  on  concrete, 
with  the  joints  pointed  with  an  acid-re.sisting,  asphaltic,  or 
bituminous  compound.  The  compound  should  be  of  such  a 
quality  that  it  w-ill  not  become  brittle,  but  will  remain  pla.stic 
at  all  times.  The  tiles  should  be  laid  about  I  in.  apart,  so 
as  to  provide  proper  space  tor  pointmg.  In  cases  where  the 
batterj'  room  is  not  du-ectly  on  the  ground  the  extra  pre- 
caution should  be  taken  of  placing  a  layer  of  felt  or  paper 
treated  with  acid-resisting  compound  on  the  top  of  the  con- 
crete. Cement  will  not  resist  acid  for  long,  but  modern 
batteries  do  not  weep  acid  to  any  appreciable  extent,  and  a 
eernent  floor  will  be  found  thoroughly  durable  if  periodically 
swilled  down  'with  water. 

The  slope  of  the  floor  is  important,  and  the  author  advo- 
cates a  gradual  .slope  of  1  in.  in  W^  ft.,  from  end  to  end  of 
the  ixx)m,  or  from  each  end  to  the  centre,  terminating  in 
gutters,  and  no  fall  or  slope  acros.s  the  room.  Any  supports 
below  the  lowest  tier  of  insulators  form  part  of  the  building, 
and  not  part  of  the  battery.  These  supports  of  whatever 
description  should  teiiuinate  in  a   dead-level  surface   of  uni- 


form height.  Wooden  floor  plates  at  right  angles  to  the 
stillage  have  the  advantage  of  distributing  the  weight,  but 
are  an  obstruction  when   swilling  down   the  battery  room. 

The  construction  of  the  walls  is  not  of  minor  importance. 
Lime-washed  walls  are  not  very  suitable,  as  the  hme  flakes 
off,  and  it  has  a  neutralising  effect  on  the  acid  in  the  cells. 
Mortar  setting  does  not  withstand  the  acid  very  well.  A 
cement  facing  is  good,  especiaUy  if  given  a  heavy  coating  of 
light-coloured  paint.  Vitrified  bricks  make  a  sound  durable 
job,  but  better  appearance  is  obtained  froni  glazed  bricks 
or  tiles. 

The  type  of  ceiUng  or  roof  of  a  battery  room  is  of  import- 
ance. Whitewashed  ceilings  are  even  more  objectionable 
than  whitewashed  walls;  metal  work,  however  high  the  roof 
and  however  carefully  painted,  deteriorates  quickly.  Ferro- 
concrete has  the  objectionable  quaUty  of  "  sweating."  For 
appearance  and  durability  a  wooden  ceiling  painted  or 
varnished  has  much  in  its  favour. 

A  most  unfortunate  habit  prevails  of  in.staOing  the  battery 
and  then  setting  to  work  to  fit  lamps,  ventilating  ducts,  and 
supports  for  conductors,  all  of  which  could  and  should  be 
done  before  the  battery  is  assembled.  If  a  battery  is  on  an 
upper  story  it  is  better  to  be  able  to  raise  the  goods  through 
a  hatchway  in  the  floor.  Overhead  hfting  tackle  should 
therefore  be  provided,  and  in  addition  sufficient  working 
space  to  land  the  goods  and  to  carry  out  repairs  should  be 
allowed  for  in  fixing  the  dimensions  of  the  battery  room.  A 
sink  .should  be  fitted,  and  there  should  be  a  suitable  water 
supply  for  cleaning  out  purposes.  PaciUties  for  replating  and 
cleaning  out  a  large  battery  should  be  considered  when 
designing  the  room.  Waste  acid  and  sediment  might  be  con- 
ducted outside  the  birilding  to  a  convenient  position  for 
handling  the  acid  and  trapping  the  sediment,  which  has  a 
value  at  least  2-5  i^er  cent,  that  of  the  old  battery  plates  per 
ton.  Disposal  of  the  waste  acid  is  a  problem  w-hich  must  be 
dealt  with.  The  contention  occasionally  set  forth  that  w-aste 
acid  must  be  neutralised  before  passing  to  the  drains  is  im- 
practicable when  dealing  with  large  quantities.  A  complete 
water-supply  system  should  be  designed  for  the  provision  of 
distilled  water,  including  the  still,  stoi-age  tanks,  and  the 
disti-ibution  pijies  tei-minating  in  valves  or  taps.  It  is  also 
u.seful  to  provide  an  effective  acid  pump  with  the  necessary 
delivery  pipes  to  obviate  the  haulage  of  carboys  up  to  the 
battery  room. 

Good  illumination  in  a  battery  room  is  required,  but  for 
inspection  work  a  dark  room  with  light  concenti-ated  on  one 
cell  at  a  time  is  found  advantageous.  Lamp  fittings  should 
be  of  porcelain,  and  should  be  as.sembled  over  the  passages, 
and  not  directly  over  the  rows  of  cells.  Portable  lamps  are 
most  serviceable  if  protected  with  wood  or  ebonite  shields. 
The  connections  should  be  nibber  covered,  and  wall  plugs 
and  sockets  should  be  of  porcelain. 

Extremes  of  temperature  do  not  occur  in  this  country  to 
an  extent  whicb  renders  it  necessary  to  equip  battei-y  rooms 
with  heating  apparatus  or  cooling  fans,  but  the  effect  of 
temi>erature  on  the  capacity,  efficiency,  and  Ufe  of  a  battery 
should  not  be  overlooked.  The  objections  to  very  high  tem- 
peratures are  mainly  that  any  impurities  in  the  battery  are 
more  active  at  high  temperature,  evaixiration  is  excessive, 
the  gas  bubbles  float  in  the  air  more  readily,  any  acid  spray 
dispersed  concentrates  more  rapidly,  and  the  strong  acid 
attacks  wood  and  metal  work.  The  capacity  of  the  battery  is 
increased,  consequently  the  plates  can  be  overworked  at  the 
expense  of  their  life.  There  is  also  a  tendency  for  the  wood- 
work to  shrink  at  high  temperatures  On  the  other  hand, 
at  low  temperatures  the  capacity  is  temporarily  lowered,  the 
mean  voltage  on  discharge  is  lower,  and  the  main  voltage  on 
charge  is  higher.  This  results  in  a  decreased  efficiency.  Pur- 
thei-,  if  the  pressm-e  is  lower  on  discharge,  more  current  is 
required  for  the  same  number  of  watts.  This  increased  cur- 
rent involves  a  discharge^  from  the  battery  at  a  rate  at  which 
it  yields  a  lower  capacity,  and  to  obtain  even  this  capacity 
it  may  be  necessary  to  run  the  battei-j-  down  to  a  lower 
voltage. 

The  choice  of  material  used  as  conductors  may  be  left  to 
the  consideration  of  prevailing  prices  and  local  conditions. 
Bare  copper  rods  for  efficiency,  api^earance,  and  ease  in 
assembling  are  readily  first  favourite  with  many.  Bare  alumi- 
nium is  a  ^sti'ong  competitor  on  the  question  of  cost,  but  is 
less  satisfactory  in  appearance  and  manipulation.  Insulated 
cables  are  going  out  of  use  more  and  more  wherever  possible. 
Taped'  and  braided  cables  are  unsuitable.  Lead-covered 
cables  are  cumbersome.  India-rubber  covered  cables  are  quite 
satisfactoi-y  except  as  regards  fire  risks  and  their  unwieldiness 
in  heavy  seetions.  If  paint  is  employed  to  protect  the  copper 
or  aluminium  conductors  in  a  battery  room  several  coats 
should  be  applied,  but  owing  to  intermittent  expansion  and 
contraction  there  is  ahvays  a  tendency  for  the  paint  to  crack, 
and  concentrated  acid — the  residue  of  acid  spray — will  pene- 
trate, a  hair's  breadth  crack  and  play  havoc  with  the  con- 
ductors. The  most  satisfactory  form  of  protection  is  lead 
covering  with  the  further  protection  of  a  coat  of  grease  or 
paint,  or,  alternatively,  a  coating  of  vaseline  on  the  bare 
copper  or  aluminium,  occasionally  wiped  off  and  renewed. 

Where  possible  the  conductors  may  with  advantage  be  sup- 
ported by  u-on  suspension  rods  and  hangers,  from  which  they 
may  be  insulated  by  spht  porcelain  insulators  designed  for 
actually  clamping  the  conductors  in  place.  This  is  necessai-y 
because  of  the  enormous  forces  which  are  exerted  between 
parallel   conductors  carrying  vi^ry  heavy  cun-ents. 
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Large  batteries  usually  require  gaongway  platforms  for  pur- 
poseii  of  insulation,  or  to  bring  the  operator's  head  and  shoul- 
ders above  the  level  of  the  cells.  An  open  lattice  or  rack 
pattern  is  satisfactory,  but  the  author  prefers  a  solid  floor- 
uiii  laid  on  longitudinal  joists,  and  for  the  purpose  of  clean- 
up the  insulators  and  tioor,  the  platfonns  should  be  made  in 
•  lii.^L'ly-fitting  reniova,ble  sections. 

Insulated  earthenware  pillars  form  an  excellent  alternative 
111  «ood  stillagc.  Iron  or  steel  girders  and  cast-iron  standards 
liave  now  lightly  been  abandoned  as  unsuitable  for  support- 
uig  a  battery.  Where  wood  stUlage  is  employed  it  is  advis- 
;ilile  to  split  up  the  lengths  into  18-ft.  sections  to  improve 
insulation.  It  is  also  advisable  to  insert  transver.se  gangways 
where  the  battery  rooms  are  built  very  long.  No  rule  can 
111-  laid  down,  but  40  ft.  is  found  to  be  a  convenient  approxi- 
mate maximum.  _, 

Although  competition  has  led  to  some  attempt  at  standardi- 

iliou  by  battery  makers,  much  remains  to  be  doue,  and  the 
'ii  Mied  object  will  never  be^achieved  until  the  matter  is  takeu 
up  by  i-epresentative  bodies.  Poui-  main  sections  call  for 
agreed-upon  standards :  —  (a)  Design  of  cells,  {b]  spe<;ifitations, 
(c)  t«sts,    (a)    maintenance  agreements. 

When  deiiling  with  design  of  cells,  more  especially  thwe 
constituting  large  batteries  for  power  i)Uvposes,  the  items 
may  be  divided  into  two  categories,  those  open  to  standardstia- 
tion  and  the  variables.  The  items  to  be  .standardised  embody 
plates,  eIe«ti'olyte,  separators,  and  contaiuers. 

It  may  be  accepted  that  all  large  'batteries  will  be  assembled 
in  lead-lined  wood  boxes.  The  thickness  of  lead  lining  need 
not  be  more  than  3J  lb.  per  sq.  ft.  Provided  that  the  battery 
is  properly  insulated,  and  that  the  negative  plates  are  not 
allowed  to  come  into  contact  with  the  lining,  no  depreciation 
through  peroxidisation  will  occur.  Similarly,  if  the  lining  is 
protected  from  any  action  by  wood  acids  and  is  made  of 
■  hrinically  pure  sheet  lead,  no  pitting  will  take  place.  Drain- 
ij''  between  the  lining  and  wood  container  is  u.seful  to  carry 
;fA;iy  any  condensation  moisture,  or  to  reveal  a  leaky  lining 

Millrkly. 

The  relative  height  of  the  container  to  the  height  of  the 
I'lates  may.  easily  be  standardised;  excessive  fre.eboard  above 
the  plates  would  have  serious  drawbacks. 

The  depth  of  space  below  the  pla.tes  should  be  deep  enough 
to  avoid  frequent  removal  of  the  sediment,  but  not  so  deep 
tli:it  the  acid  in  the  electrolyte  gradually  settles  down  at  the 
iHittoLU  of  the  cell.  The  space  at  the  end  of  the  plate  section 
might  quite  definitely  be  standardised.  Some  space  is  desir- 
able to  keep  the  negative  plates  from  the  lead  linings,  and 
also  to  obtain  the  readings  of  the  specific  gravity  of  the  elec- 
trolyte. 

The  actual  shape  of  the  plates  is  a  matter  which  calls  for 
too  much  difference  of  opinion  to  standardise,  but  the  thick- 
ness of  the  plates  can  be  agreed  upon,  and  the  minimum 
weight  in  pounds  per  ampere-hour  capacity  at  a  definite 
rating  can  be  fixed  in  consultation  with  theXbattery  makers. 
It  might  also  be  possible  to  agree  upon  a  i^ange  of  standard 
widths  of  plates  in  order  to  ensure  a  common  pitch  or  dis- 
tance between  cell  centres.  The  dimensions  and  .shape  of  the 
supporting  and  cun-ent-carrymg  lugs  might  also  be  standard- 
ised, and  thereby  ensure  that  a  replated  battery  will  stdl 
present  a  sound  engineering  design  irrespective  of  the  make 
of  plates.  The  distanoe  between  the  plates  detennines  the 
bulk  of  acid,  the  length  of  the  cell,  and  the  range  in  the 
specific  gravity  of  the  acid  on  discharge.  If  the  thickness  of 
the  plates  and  the  separators  be  -standardised,  then  the  bat- 
tei-y  user  is  able  to  requisition  plates  of  any  make  for  re- 
newals. Having  established  a  standard  for  the  pitch  of  cells 
and  width  of  plates,  it  is  possible  to  standardise  the  dimen- 
sions of  the  channel  liars  and  agree  upon  a  fixed  weight  of 
these  bars  per  unit  length. 

There  is  no  reason  why  cell  insulators  should  not  be  stan- 
dardised, at  least  as  to  drmensions  and  design,  assuming  that 
British  manufacture  is  stipulated.  The  number  of  manufac- 
turers in  this  country  is  very  limited,  but  it  is  worth  noting 
that  British-made  green-glass  insulators  are  in  every  way 
superior  to  foreign  makes.  The  quality  of  the  electrolyte  is 
at  present  met  by  the  expression  "  suitable  for  use  in  storage 
batteries."  A  specification  might  be  drawn  up  by  a  Stan- 
dairds  Committee  bearing  in  mind  that  some  of  the  Govern- 
ment departments  have  already  put  their  bouse  in  order  in 
this  respect.  Not  onlv  is  the  quality  of  the  acid  open  to 
standardisation,  but  the  normal  working  specific  gravitv  of 
the  acid  in  lai'ge  istationary  batteries  can  be  fixed  without 
any  difficulty.  The  bulk  of  the  acid  for  a  given  a.mnere-hour 
capacity  at  a  definite  rating  is  almost  fixed  by  the  above 
points,  and  may  therefore  be  standardised. 

It  may  be  thought  that  so  many  items  a.re  open  to  istan- 
dardiaation  that  the  variables  are  insignificant,  and  all  bat- 
t/ories  would  con.sequently  be  alike.  This  is  not  the  case, 
for  there  would  always  be  master  patents  in  the  hands  of 
one  or  other  of  the  manufacturers,  and  workshop  recipes, 
processes,  dearly-bought  exi>erie.nce,  and  reputation  would  all 
remain  as  jealously  guarded  as  hei'etofore. 
■  One  of  the  most  important  improvements  in  modem  .sU>i- 
a^ge  battery  practice  is  without  doubt  the  practical  adapta- 
tion of  wood  diaghragm  separators.  This  involves  the  use 
of  selected  timber  only,  and  an  effective  process  to  eliminate 
the  wood  acids  and  resin.  Wood  separators  cannot  be  stan- 
rinrdised  in  detail  ownng  to  the  various  patents  covering  their 
nufacture  and  treatment, 
oastruction  of  boxes  or  containers  is  a  subject  upon  which 


opinion  is  divided.  The  present  designs  run  on  two  well- 
established  principles,  namely  : — Panel  type,  and  solid  wall 
type.  ^  -v 

Cells  constructed  on  cither  principle  are  giving  satisfac- 
tion in  service,  but  panel  boxes  appear  peculiarly  adapted  for 
really  large  batteries.  The  combination  of  cheap  timber  and 
expensive  paint  wiU  give  better  results  than  expensive  timber 
and  cheap  paints.  This  question  of  a  protective  paint  is  of 
fa.r  greater  importance  than  engineers  appear  to  reahse.  The 
paint  should  be  heavy  bodied,  acid-proof,  and  non-evapora- 
tive. 

There  are  two  distinct  methods  of  building  up  the  con- 
tainer linings — the  mitred  type,  and  the  block  bottom  type, 
each  of  which  has  its  advocates,  but  the  question  of  cost  is 
h'able  to  be  placed  before  that  of  efficiency.  For  very  large 
cells  the  author  advocates  the  mitred  method  in  preference 
to  the  block  bottom  type,  but  not  to  such  an  extent  as  to 
recommend  that  it  be  standardised  in  specifications. 
■  A  table  has  been  compiled  fi-om  specifications  issued  during 
the  past  five  years  to  show  the  wide  variation  in  specified 
I II lints,  ahnost  all  of  which  might  very  weU  be  standardised. 
'I'hi'io  is  some  information  to  which  everyone  will  agree;  for 
iuslauce,  the  number  of  cells  for  a  given  bus-bar  voltage;  the 
final  voltage  per  cell  at  any  given  rate  of  dischai'ge;  the 
prrcentage  capacity  at  various  ratings,  taking  the  five-hour 
late  as  100  per  cent. ;  the  ampere-hour  efficiency  of  the  bat- 
tei-y ;  the  watt-hour  efficiency  of  the  battery ;  the  nonnal  and 
maximum  charging  rates  expressed  as  a  percentage  of  the 
five-hoiu-  capacity;  the  maximum  difference  of  potential 
attained  by  the  battery  on  charge.  Add  to  these  the  points 
open  to  standardisation  in  battery  design  and  an  equitable 
method  of  testmg,  and  the  battery  specification  emerges  as  a 
tangible  technical  proposal  instead  of  a  collection  of  irrelevant 
and  inconsistent  stipulations. 

Should  the  author's  propo-sals  re  standardisation  be  taken 
up  and  put  into  concrete  form  he  advocates  that  the  specifi- 
cation be  revised  at  least  every  three  years.  This  is  important 
because  advances  in  storage-battery  design  have  not  reached 
finality,  and  the  makers  now  labour  under  the  handicap  of 
having  to  confoiin  with  specifiitations  in  several  instances 
drawn  up  many  years  ago,  and  obviously  out  of  date  in 
important  details. 

The  absence  of  official  standard  tests  is  felt  acutely. 
Methods  employed  for  testing  the  efficiency  of  a  battery  vary 
between  exactly  opposite  extremes. 

It  is  unnecessai-y  to  stipulate  a  standard  method  of  testing 
for  all  batteries,  but  alternative  methods  might  be  stan- 
dardised, and  the  particular  one  .selected  by  the  engineer 
should  be  specified.  One  satisfactoi-y  method  of  testing  is  to 
discharge  the  cells  at  a  specified  rate  to  a  fixed  final  difference 
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Fig.  1.— Cdrves  showing  Voltagb  ok  Cell  during  Dis- 
charges AT  Various  Rates,  with  Gadmium  Eeadings  of 
Positive  and  Negative  Elements. 

of  potential,  then  to  recharge  the  cells  to  an  extent  equal 
to  10  per  cent,  more  than  the  number  of  ampere-hours  dis- 
charged, and  then  to  repeat  the  discharge.  This  wLU  give 
the  effective  capacity  and  efficiency  of  the  cells  on  the  parti- 
cular cycle,  and  will  demon-strate  the  percentage  margin  of 
capacity  possessed  by  the  cells  over  their  guaa-anteed  output. 

Another  method  i.s  to  discliarge  the  battery  at  a  specific 
rate  of  discharge  to  the  guiutinteed  output,  and  if  the  voltage 
ticross  the  battery  tenninals  does  not  fall  below  the  prescribed 
limits  thi.=!  will  prove  that  the  battei-y  has  its  guaranteed 
-lutput.  The  battery  should  then  be  recharged,  putting  back 
10  per  cent,  more  ampere-hours  than  the  guaranteed  output, 
and  the  discharge  should  be  repe:ited.  The  battery  will  have 
prissed  its  test  if  on  this  second  di.schnrge  the  guaranteed 
output  is  again  obtained  without  the  voltage  across  the  ter- 
minals of  the  battery  falling  below  the  prescribed  limit. 

The  author  favours  this  latter  method  for  large  battenes. 
because  if  the  battery  is  to  be  maintained  up  to  100  per  cent, 
of  its  guaranteed  output,  and  this  output  is  not  to  be  ex- 
ceeded at  any  time,  the  determination  of  the  rnargm  m 
capacity  does  not  necessarily  form  part  of  the  official  test. 
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The  diagnosis  of  a.  test  is  not  geucially  appreciated.  If  a 
liattery  is  low  in  capacity  it  is  couipara'tively  easy  to  locate 
the  cause  of  the  weakness.  The  hydrometer  and  cell-testing 
or  switchboard  voltraeter  wDl  indic;itr  that  weakness  is  pre- 
sent, but  will  throw  no  light  on  the  aitual  cause.  The  metal 
cadmium  affords  a  ready  means  of  determining  the  relative 
condition  of  thf-  positive  and  negative  elernents.  Fig.  1  illus- 
trates tiie  method  by  which  this  diagnosis  can  be  apphed. 
The  central  diagram  shows  the  curve  of  voltage  of  a  cell  during 
discharge  at  various  rates.  The  upi^er  diagram  shows  the 
curve  of  potential  diffei^ence  between  the  positive  element  and 
radmium  during  discharge.  The  lower  diagi-am  represents 
similarly  the  potential  difference  betueen  the  negative  element 
and  cadmium.  It  may  be  noted  that  the  voltage  of  the  cell 
at  any  point  represents  the  difference  between  the  two  values 
^potential  difference  between  p(>sitive  and  cadmium  and 
potential  difference  between  negative  and  cadmium. 
{To   be   concluded.) 


Discussion  in  London. 

Mr.  0.  11.  \VoKDlNUHAM,  I'lesideut,  said  that  with  regard 
to  standardis;itiou  there  should  be  no  difficulty  in  the  matter 
with  the  Engineering  Standards  Committee.  He  agreed  that 
battery  tests  required  standardisation,  but  as  to  the  design 
of  cells  he  was  not  quite  so  sui-e.  The  Committee  generally 
kept  away  from  maintenance  agreements,  these  being  outside 
Its  scope,  but  the  I.E.E.  could  form  a  committee  to  deal  with 
this  subject,  and  as  to  the  question  of  paint,  this  could  be 
leferred  to  a  panel  of  the  Insulation   Committee. 

Capt.  A.  M.  Taylor  was  particularly  intei-ested  in  the 
author'.s  remarks  relative  to  stand-by  batteries.  Opinions 
might  be  divided,  as  to  whether  it  would  be  better-  to  have  a 
uatteiT  which  would  give,  say,  80,000  amperes  for  10 
minutes,  or  25,000  ampexes  for  one  hour :  but  if  one  and  the 
same  battery  would  give  cither,  then  that  was  an  asset  of 
great  value.  It  would  be  interestmg  to  know  what  was 
the  relative  capital  cost  of  such  a  tied,  which  he  believed  was 
made  of  thin  plates,  as  compared  with  a.  cell  intended  for 
discharges  up  to  three  hours,  or  more,  regularly.  Did  a  bat- 
tei-y  really  pay  its  way,  not,  of  coui-se,  at  the  present  price 
of  lead,  but  at  pre-war  prices?  It  was  essential  that  station 
engineers  should  agree  as  to  the  actiial  cost  of  the  current 
put  into  the  cells  if  put  in  at  non-peak  hours.  Captain 
Taylor  had  maintained  all  along  that  this  i>articular  chaig- 
ing  current  only  cast  about  O.lSd.  ina-  unit.  If  this 
were  gi-anted,  and  if  he  took  the  fixed  chaa-ges— including 
up  to  the  siub-st.ation  l.t.  bus-bars— for  one  of  the  largest 
municipal  generating  station.s*  at  £r,  8s.  jwr  kw.  of  maximum 
demand  per  annum,  and  stand-by  coal  at  lOs.  pey  KW.  of 
maximum  demand,  and  pure  running  charge  at  O.lod.,  then 
(a)  With  a  load  factor  of  '20  per  cent,  the  cost  of  1,752  uni^ts 
was  at  the  rate  of  0.959d.  per  unit;  (b)  with  a  load  factor  of 
80  per  cent,  the  cost  of  2,G60  units  was  at  the  rate  of  0.684d. 
per  unit,  in  each  case  with  steam  alone.  >. 

Considering  the  extra  expen.se  to  the  steam  side  of  the 
station  caused  by  the  charging  of  the  cells,  neglecting  the 
reduction  in  steam  plant  effected  for  a  given  maximum  de- 
mand. 25  per  cent,  of  the  load  curve  area  being  put  into  the 
cells  in  the  case  of  (a),  and  33  i^er  cent,  in  the  case  of  (/>). 
;md  50  per  cent,  total  loss,  including  boosters,  being  allowed 
in  each  case,  thev  then   got  the  following  :  — 

(a)  20  per  cent." load  factor  :— 1,752  units  at  0.759d.  and  210 
(waste)  at  O.lSd.  =  0.98d.  average  per  imit  effective.  Lost 
units  represent  only  1.6  per  cent,  of  the  total  cost  of  the  whole 
station. 

(6)  30  per  cent,  load  factor  :— 7,6(50  units  at  0.684d.  and  443 
(waste)  at  0.15d.  =  0.707d.  average  per  effective  unit.  Lost 
units  represent  only  3.64  per  cent,  of  the  total  cost  of  the 
whole  station. 

The  cost  (including  all  charges  of  every  sort)  of  the  useful 
units  actually  obtained  out  of  the  cells  (taking  fixed  charges 
for  cells  as  in  fig.  1)*  delivered,  as  in  the  case  of  steam,  at 
sub-station  bus-bars  where  battery  would  be  placed  was  :  — 

(a)  20  per  cent,  load  factor :— 1.2-hour  rate,  fixed  charge 
£1  12s.  per  kw.  per  annum.  438  units  at  0.88d.  +  0.15d., 
and  219  (waste)  at  O.lSd.  =  1.03d.  Cost  per  effective  unit  = 
l.lOod.  per  unit,  as  against  steam  at  0.959d. 

(6)  30  per  cent,  load  factor  :—2.43-honr  rate,  fixed  charge 
£-i  IJer  KW.  per  annum.  886  units  at  0.52d.  -|-  0.15d..  and 
443  (waste)  at  0.15d.  =  0.92d.  Cost  of  effective  unit  = 
0.765d.  i)er  unit,  as  against  steam  at  0.6S4d. 

The  difference  between  the  two  costs  would  disappear  if 
a  rather  smaller  steam  station  were  considered. 
-  Mr.  R.  Crawford  said  he  was  glad  to  hear  that  tiles  were 
going  out  of  use  as  battery-room  flooruig:  the  acid  was  apt  to 
get  between  and  l^eneath  the  tiles,  and  the  floor  was  thereby 
quickly  ruined.  Regarding  fig.  3  in  the  paper,  he  said  the 
weight  of  a,  ba.tterj'  should  be  taken  up  by  the  building  itself, 
and  not  by  the  floor  alone-  In  countries  abroad  the  gravitv 
of  the  acid  was  affected  by  heat  much  more  than  m  this 
country,  and  this  point  should  never  be  lost  sight  of  bv 
such  users.  Personally,  he  was  bia.sed  m  favour  of  boostef 
regulation,  and  also  he  was  m  favour  of  the  lO-mmute  rating  ■ 
He  thought  the  chief  use  batteries  would  be  put  to  in  the 
future  wac  for  stand-by  pm-poses. 

Mr.  C.  G  M.  New  agreed  with  the  author's  remarks  as 
to  battery  standardisation,    and   he   thought  battery  makers 

*See  table  in  the   Elrctrician.   December   4th.   1907. 


would  also  welcome  the  idea.  Government  sixiciticatioua 
wore  impossible,  and  there  had  been  difficulties  in  connection 
with  the  tests  imposed  by  the  Post  Office.  Station  engineers 
and  staffs  too  often  looked  upon  the  maintenance  agree- 
ment as  relieving  them  of  all  responsibility,  so  that  it  did 
not  matter  what  became  of  the  battery,  or  how  it  was 
handled.  A  point  that  was  important,  and  should  never  be 
foi'gotteii,  was  that  the  hfe  of  a  battery  was  measured,  not 
by  time,  but  by  the  number  of  discharges  it  was  subjected  to. 

Mr.  Ll.  B.  Atkinson  said  he  had  occasion  recently  to  build 
a  door  which  would  have  to  withstand  very  similar  condi- 
tions to  a.  battei^-room  lioor, ,  and  he  had  found  the  best 
material  for  use  in  making  such  floors  was  Staffordshire  blue 
brick,  which  was  quite  acid-proof.  Asphalt  was  a  combina- 
tion of  natm'al  bitumen  and  hmey  substances,  and  was  not 
suitable  for  use  in  making  ba.ttery-ixxim  floors.  On  making 
inquiries  he  had  found  a  gas  comi)any  who  were  pre- 
pared to  supply  a  gas-tar  pitch  for  use  in  place  of  ordinary 
asphalt  which  \\as  i)erfectly  acid-proof.  This  gas-tar  pitch, 
together  with  Staffordshire  blue  brick,  made  the  most  suit- 
able llooriug,  he  thought. 

Mr.  R.  Rankin  said  an  adequate  w'ater  supply  was  essential 
to  every  lai'ge  buttery ;  too  often  one  found  dirty  water  being 
used,  with  consequent  damage  to  the  battery.  Provision  for 
getting  rid  of  tho  waste  acid  was  most  essential.  The  effici- 
ency of  a  battery  was  greatly  aff'eckHl  by"  the  auxiliary  plant 
u.sed  in  connection  with  it,  and  the  latter  .should,  therefore, 
always  be  kept  in  good  working  order.  There  was  a  ques- 
tion as  to  which  type  of  cell  wa-s  preferable — the  deep  oi' 
shallow  cell.  In  a  deep  cell  the  acid  was  not  uniform,  it 
became  much  stronger  at  the  bottom.  The  evaporation  was 
practically  the  same  in  both  types  of  cell,  but  in  the  case 
of  the  shallow  cell  the  level  of  the  acid  remained  much  more 
unifonn. 

Mr.  E.  T.  Williams  .^aid  tkc  paper  was  a  very  valuable 
one,  and  the  greatest  difficulty  which  had  to  be  overcome 
was  the  "irreconcilable  prejudice  against  batteries "  whicW 
the  author  had  mentioned.  More  attention  should  be  given 
to  the  maintenance  and  repair  of  batteries.  It  should  be  re- 
membered that  "  a  stitch  in  time  saves  nine."  and  users  of 
batteries  were  too  often  apt  to  let  things  slide  until  it  was 
too  late  to  make  proper  repairs.  Batteries  were  very  often 
most  unsuitably  hou.sed,  and  anothtM-  common  fault  was  that 
in  many  case-s  the  ba.ttery  was  designed  without  due  con- 
sideration of  the  future  expaution  of  the  supply,  and  in 
coiLsequence,  after  a  short  time,  the  battei-y  had  to  be  over- 
worked. It  was  most  important  that  a  battery  should  be 
j)roperly  used,  and  details  mu.st  never  be  neglected.  He 
understood  that  quite  recently  a  satisf'actoi-y  acid-pixxif 
cement  had  been  made.  Touching  s"tandardisation,  he  said 
this  was  very  iinix>rtant,  and  mo.st  desualde.  It  should  be 
noted  that  in  batteries  destined  for  the  Tropics  more  allow- 
ance must  be  made  for  expansion ;  plates  were  frequently 
buckled  through  not  having  sufficient  room  to  expand.  He 
thought  that  the  future  use  of  batteries  would  be  mainly  in 
the  nature  of  a  stand-by,  or  to  meet  short,  heavy  ]>eaks.  He 
had  recently  had  to  consider  the  supply  of  three  towns,  and 
after  going  into  the  various  methods  available  he  had  been 
struck  by  the  many  points  in  favour  of  a  battery  in  each 
town,  all  supplied  from  one  central  station.  He  thought  the 
question  of  installing  batteries  on  consumers'  premises  should 
be  gone  into  more  fully,  because  they  could  in  this  way  in- 
crease the  load  factor,  and  enable  lower  charges  to  be  made. 

Mr.  E.  C.  McKiNNON,  in  reply,  said  that  nearly  all  specifi- 
cations to-day  vpere  quite  useless,  because  in  many  cases 
very  old  ones  were  used  over  again  with  simply  a  few  figures 
altered  to  meet  present  conditions.  It  was  not  now  usual 
to  cover  paint  with  vamish ;  when  paint  was  used  it  must 
be  good,  and  a  thick  coating  should  be  put  on.  He  thought 
that 'in  this  country  we  were  following  five  years  behind  the 
U.S.A.  in  central-station  practice.  It  was  thought  quite 
ample  in  the  U.S.A.  if  the  battery  was  callable  of  taking  up 
the  load  for  10  minutes.  Here,  in  this  country,  only  a  very 
mild  protest  was  raised  when  the  supply  happened  to  fail 
it  was  very  different  in  the  U.S.A.  It  was  vei-y  difficult  to 
say  whether  liooster  regulation  was  better  than  other  sys- 
tems. _and  as  to  capital  cost  of  a  stand-by  battery,  it  could 
not  be  given  owing  to  present  prevailing  conditions.  In  an 
up-to-date  battery  room  the  floors  were  by  no  means  wet, 
in  fact  they  were  often  dusty,  and  both  cement  and  tile 
floors  were  quite  satisfactory  provided  the  latter  were  pro-_ 
perly  jointed.  Bare  ahmiiniuni  conductors  deteriorated  very 
quickly,  and  welded  joints  were  not  easy  to  make.  Bolted 
joints  "were  simpler,  but  copper  conductors  were  easier  to 
handle  and  work  in  every  way.  WMth  regard  to  wood  separa- 
tors, an  old  battery  could  be  improved  25  per  cent,  by  their; 
u.se.  There  was  no  difficulty  in  disposing  of  waste  add,  as- 
there  was  a.lways  a  ready  s;de  for  it.  The  battery  tests  in 
use  today  were'  mosi  crude;  if  the  numlier  of  discharges  of 
a,  batter-y  was  taken  as  its  life  the  agreement  would  run  out 
in  about  three  years,  and  the  human  element  must  not  be 
forgotten  when  a  mamtenanoe.  agreement  was  bemg  drawn 
"P-  .        .  "     . 

Discussion  at  Birmingham 

Mr.  E,  C.   l\lcKrN>iON's  paper  on  large  batteries  for  power 

purposes   was  read    and    discussed,   before   the    Bfrmingham 

Local  Section  of  the  In.stitution  of  Electrical  Engineers 

on  April  17th.  '  ^ 
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Mr.  G.  BoGERS  said  the  paper  wouJd  prove  a  useful  guide 
to  engineers  who  had  to  consider  the  question  of  installing 
batteries  for  power  purposes.  The  author  was  rather  severe 
upon  the  engineers  who  had  been  i-esponsible  for  the  drafting 
of  battery  specifications,  but  it  must  be  rerueujbered  that 
the  educational  facilities  for  largo  battery  work  had  been.non- 
e.xistent.  With  regaril  to  the  author's  remarks  upon  the 
obstructing  factors  which  had  caused  delay  in  the  progress  of 
battery  installations,  he  would  like  to  draw  attention  to 
another  factor,  the  failure  of  battery  makers  to  meet  their 
lesixjnsibilities  under  maintenance  contracts.  Battery  makers 
neglected  to  watch  the  daily  records,  and  delay  ensued  in 
oan-ying  out  the  necessary  repairs.  The  teni:is  of  the  main- 
tenance contracts,  and  the  representations  of  the  manufac- 
turers to  their  customers  as  to  the  treatment  of  their  battery 
plant  had  largely  been  responsible  for  the  idea  that  batteries 
had  to  be  treated  as  invalids.  The  maintenance  department 
.•should  be  in  constant  touch  with  all  records,  and  be  regular 
in  the  periodical  inspections;  the  insti^uctions  for  the  working 
of  the  battery  should  also  be  stated  as  simply  as  possible. 
It  was  very  interesting  to 'note  than  an  English  engineering 
firm  was  now  prepared  to  turn  out  large  switches  for  use 
with  regulating  cells.  Krom  the  diagram  these  switches  bear 
a  great  resemblance  to  the  sw-itches  supplied  by  Siemens,  of 
Bei'lin.  One  feature,  lacking  in  the  Siemens  switch,  was 
very  important,  viz.,  the  switch  was  capable  of  being  operated 
and  cells  cut  in  when  the  load  was  considerably  more  than 
the  full  rated  load  of  the  switch.  He  w'as  inclined  to  think 
that  in  this  country  the  developments  of  electrical  supply 
were  hkely  to  cause  a  decrea-sing  demand  for  batteries.  It 
would  seem  that  the  distribution  of  power  for  lighting  and 
power  purposes  in  the  future  w'ould  largely  be  by  means  of 
three-phase,  four-wire  networks.  It  must  be  remembered 
that  cheapness  of  supply  would  be  the  dominating  factor  in 
this  development,  and  reliabihty  and  continuity  of  service 
would  have  to  be  provided  by  means  of  duplicate  supply. 
I'he  los.ses  incurred  in  the  use  of  converting  plant  and  battery 
auxiliaries  would  therefore  be  avoided.  Even  the  country- 
bouse  battery  plant  was  likely  to  l>e.  superseded  .stxuier  or 
later  l)y  the  transformer.  There  was,  however,  likely  to  be 
a  demand  for  buffer  batteries  for  u.se  with  traction  systems 
if  direct  current  was  eventually  adoptetl  for  the  electiifica- 
tion  of  railway  systems. 

Mr.  F  FoRRlosT  said  large  batteries,  whether  for  stand-by 
purposes  of  for  more  general  use,  were  likely  to  be  installed 
in  stations  situated  in  crowded  areas.  Owing  to  the  great 
volume  of  acid-laden  air  which  would  be  discharged  from 
battery  rooms  containing  large  batteries,  it  was  necessai'v  to 
prevent  this  being  a  nuisance  to  surrounding  property 
owners.  "  Add  neutralisers  "  had  been  in  use  for  years  in  the 
U.S.A.,  but  very  few  had  been  installed  in  this  country.  Two 
were  erected  in  one  of  the  sub-stations  in  Birmingham,  and 
had  proved  very  satisfactory,  these  having  l>een  built  to 
designs  of  the  chief  engineer  of  the  New  York  Edison  Co. 
An  efficient  distiller  should  foiTn  part  of  every  large  battery 
equipment.  A  very  satisfactoi-y  arrangement  was  to  keep 
the  distiller  working  con.stantly,  and  to  store  the  distilled 
water  in  wood  lead-lined  tanks  mounted  some  distance  above 
the  top  of  the  cells,  so  that  the  water  could  be  drawn  off 
by  gravity.  Before  any  of  the  di.stilled  water  was  used, 
.samples  of  it  should  be  drawn  off  and  tested,  either  with  the 
Dionic  water-tester  or  by  the  nitrate  of  silver  test.  A  port- 
able milking  boos-ter  was  also  a  neces.sary  accessory,  and  a 
very  good  form  to  adopt  was  one  w-hich  combined  on  a  single 
carriage  the  small  motor  generator,  together  with  all  neces- 
sary switchgear  and  instruments.  A-  number  of  concentric 
plugs  should  be  arranged  round  the  battery  room  so  that  the 
polarity  could  not  be  altered,  and  as  far  as  pos.sible  the 
machine  should  be  rendered  fool-proof.  The  whole  equip- 
ment should  be  mounted  on  rubber-tired  wheels,  and 
arranged  to  turn  into  any  of  the  gangways  with  ease.  The 
watt-hour  efficiency  of  a  battery  was  so  difficult  to  accurately 
determine  that  he  suggested  it  should  be  no  longer  included 
in  battery  specifications.  Ampere-hour  efficiency  was  reallv 
all  that  one  wanted  to  know-,  and  that  should  be  the  standard 
unon  which  to  frame  guarantees.  To  obtain  the  watt^hour 
itficiency  it  was  necessary  to  re-charge  a  battery  to  exactly 
the  same  condition  in  which  it  was  before  the  discharge  te.^t 
commenced,  and  it  was  almost  an  impossibility  for  even  an 
expert  to  state  when  a  battery  was  in  preci.selv  the  same 
condition,  both  as  regards  its  voJtaae  and  specific  gravity. 
A  short  i>eriod  of  under-charging  would  improve  the  apparent 
eftieiency  and  upset  the  accuracy  of  the  test.  The  usual  tyne 
of  hydrometer  in  use  was  a  rather  unsatisfactory  means  for 
testing  the  condition  of  large  batteries,  and  he  a.sked  the 
nuthor  whether  he  was  acquainted  with  anv  other  form  of 
livdrometer  ha\4ng  a  larger  and  better  defined  scale  than 
the  small  things  one  was  compelled  to  use  at  present.  'Work- 
ing to  ST>ecific  gravity  alone  was  one  of  th<'  most  siitisfactorv 
nays  of  nnerating  a  battery,  and  it  was.  therefore,  verv 
'ssential  that  the  hydrometers  used  .should  be  of  the  best 
possible  type  With  retrard  to  the  control  of  larcje  batteries 
there  were  in  use  m  Birminirham  a  number  of  regulating 
cells  generally  of  the  type  illustrated  in  the  paner.  hut 
unfortunately,  these  were  obtained  from  abroad.  Each  hnlf 
batt«ry  in  connection  with  a  three-wire  system  was  controlled 
bv  one  of  these  switches,  which  was  connected  betwoen  the 
nentral  point  and  the  batterv.  so  that  there  was  a  minimum 
voltage  to  earth  on  the  switch.  This  was  a  verv  important 
noint    to    watch   in    connection    with   either    b(X)sters    or   cell- 


regulating  switches.  The  working  iesult<s  with  large  and 
small  batteries  had  douKinstrated  that  the  trouble  e)i|>cri- 
enced  was  inversely  proportionaly  to  the  size,  and  thow;  people 
who  had  connected  solidly  to  their  bus-bars  a  large  battt'iy 
api)reciated  its  value,  especially  in   times  of  emergency. 


REPORT     OF     THE     BALFOUR     COMMITTEE 
ON     POST-WAR     TRADE     POLICY. 


The  Committee  on  Commercial  and  Industrial  Policy  After 
the  War,  which  has  been  presided  over  by  J^ord  Balfour  of 
Burleigh,  was  apix>intcd  in  July,  1916.  Its  report.s — four  in 
number — have  ju.st  been  issued  by  the  Ministry  of  fiecon- 
stiiiction.  Three  interim  reports  deal  in  iletail  with  certain 
branches  of  the  problem,  and  a  final  report  embodies  brietly 
the  conclusions  of  these  three  and   adds  final  conciu.sions. 

In  regard  to  the  position  of  British  trade  and  industi-y  at 
the  outbreak  of  war,  the  Committee  find  that  the  older  in- 
dustries, with  one  imix)rtant  exception,  showed  at  that  time 
great  vitality  and  power  of  expansion.  This  exception  waa 
the  iron  and  steel  industry.  In  this  manufacture,  and  also 
in  the  newer  brunches  of  indu.stry  (chemicals,  metals,  elec- 
trical appliances,  &c.)  Great  Britain's  position  was  not  nearly 
.so  good.  In  the  general  world  expansion  of  these  manufac- 
tures Great  Britain  had  taken  tt  very  limited  share.  In 
numerous  branches  of  trade,  outside  the  great  st^iple  trades, 
foreign  coiui«?tition  had  become  increasingly  acute,  Ofid 
foreign  manufactures  had  .secured  a  strong,  or  even  prcdoiui- 
nant,  position;  sevexal  branches  of  production,  of  greatest 
ijiiport<ince  as  bases  f(>r  British  inaiuifactures,  ha<l  come  to  be 
entirely  or  largely  under  German  control. 

Great  progress  towaids  reniedyiug  this  condition  of  tliiu^M 
h.is  been  made  during  the  war,  and  the  Coiiirnittee  thinK 
that  the  experience  gained  should  be  a  mo-st  valuable  asset  : 
Imt  they  cmphasi.se  the  im|K)rt«nce  of  every  effort  on  the 
part  of  employers  anil  employed  to  attain  the  largest  [xissiblf 
voluiMc  of  production  in  order  to  secure  the  .speedy  recovery 
of  oiii-  iiulu.strial  and  financial   [xwition. 

They  lecoiiimend  that  the  present  prohibition  of  the  im- 
portation of  goods  of  enemy  origin  should  be  continued,  sub- 
ji'ct  to  licence  in  exceptional  cii.ses.  for  a  period  of  a{  least 
1'2  months  after  peace,  and  for  such  further  jieriod  as  may 
.MM^iii  expedient;  also  that  the  British  Empire  and  the  Allies 
shoidd  adopt  a  policy  of  joint  control  of  the  export  of  certain 
impoi-tant  materials  which  will  be  required  for  the  restora- 
tion of  their  industries.  As  part  of  these  arrangements  the 
Committee  recommend  the  Government  to  consider  the  estab- 
lishment of  a  joint  organisation  for  dealing  with  Alhed  orders 
for  reconstruction  purposes.  It  will  be  necessary,  they  con- 
sider, to  continue  for  some  period  after  the  war  some  part 
of  the  control  of  home  and  foreign  trade  imposed  during  the 
war  in  order  to  .secure  adequate  supplies  of  foodstuffs  and 
raw  materials,  and  their  fair  distribution.  But  -such  restric- 
tive mea.s^ires  should  be  kept  within  the  narrowest  pos.sible 
hmits,  and.  wherever  practicable,  the  trades  and  industries 
themselves  shoidd  be  entru.sted  vvith  this  control,  under  Gov- 
ernment authority.  State  restrictions  on  industry  should  be 
removed  as  soon  as  tx5S.sible  after  peace. 

.\s  to  the  supply  of  raw  materials,  the  Conmiittee  consider 
that  any  attempt  to  make  the  Empire  self-supporting  would 
lie  neither  practicahle  nor  economically  sound.  They  favour 
a  "  selective  policy  "  which  s^hall  have  regard  to  the  relative 
importance  of  each  comniodrty.  whether  industrial  or  mili- 
tary, the  sources  of  supply,  and  the  likelihood  of  their  dis- 
turbance in  case  of  war.  This  method  would  yield  more  rapid 
progress,  they  consider,  than  the4)roposal  made  by  the  Domi- 
nions Royal  Commission  to  establish  a  single  Development 
Board.  Special  inquiries  should  be  instituted,  they  con.sider. 
on  the  lines  of  the  Committee  now  investicating  supplies  of 
cotton  within  the  Empire,  to  deal  ■nHth  each  commodity  that 
may  be  .selected  for  treatment  on  the  principles  suggested, 
the  general  aim  being  to  assure  that  the  Empire  in  an  emer- 
gency should  be  indej>endent.  for  its  .siipply  of  anv  es.sential 
commodity,  of  any  .<;ingle  foreign  country  or  possible  combi 
nation  of  countries. 

The  subject  of  e.ssential  indu.s-tries  is  dealt  with  in  lonsider- 
able  detail  in  one  of  the  four  report^s.  which  .shows  how  cer 
tain  of  the  largest  Briti.sh  industri«^  had  come  to  be  depen- 
dent upon  enemv  sources  for  relatively  small,  but  es,sential. 
commodities.  The  Committee  recommend  as  a  national  siife- 
"uard  acainst  any  recurrence  of  this  condition  that  a  Special 
Industries  Board  should  l)e  e.^tablished.  having  the  duty  of 
watching  th<>  course  and  trend  of  industrial  development, 
and  of  frainiiiLT  from  time  to  time  detailed  schemes  for  tho 
piomotion  and  a.s,sistance  of  industries  concenie<l  with  the 
production   of  the.'^  es-sepfial   couinio<lities. 

With  re:ar(l  to  the  position  of  ^diens.  the  Committee,  whiln 
thinking  that  m  the  mam  it  would  not  be  desirable  to  impose 
restrictions  on  the  narticipation  of  aliens  generally  m  com- 
mercial and  industrial  occupations,  recommerd  the  resemi- 
tion  of  cArtain  occupati^^ns.  ?uch  as  pil-vt  and  patent  agent 
to  Bnti.sh  subjects.  Thev  .sucrest  a^^  the  hcen^in:?  of 
foreign  immmercial  travellers;  the  reffistration  of  all  titles 
to  propertv.  with  a  declaration  ?=  t^  the  pationalitv  of  the 
owner  or  transferee ;  riowers  for  the  Board  of  Trade  to  invcs- 
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tigate  the  ownership  and  cwntrol  of  any  particular  company; 
licences  for  foreign  'banks  and  insurance  compiinies,  and,  in 
the  case  of  the  latter,  the  lodging  of  a  money  deposit ;  stria- 
gent  pohce  regulations  for  a  pei'iod  after  the  war  concerning 
subjects  of  present  enemy  countries.  It  would  be  impractic- 
able, ...the  Committee  think,  and  inexpedient  to  impose  any 
restrictions  as  to  the  use  of  London  credit  or  insuiunoe 
facilities.  [We  referred  to  the  Committee's  conclusions  re- 
garding tiade  orgaui-sation  last  week,  p.  387.] 

On  the  subject  of  financial  facilities  for  industiy  the  Com- 
mittee ai^e  not  able  to  i-ecommend  the  scheme  for  the  estab- 
lishment of  an  Imperial  Bank  of  Industiy.  The  financial 
needs  of  British  industry,  they  consider,  are  Ukely  to  receive 
better  exajnination,  and  to  be  met  in  a  more  effectual  manner, 
imder  private  banking  enterprise  than  under  a  State-con- 
troUed  institution.  As  a.  general  rule,  they  think  it  undesb- 
able  that  the  State  should  attempt  to  provide  capital  for 
industrial  purposes  The  Committee,  also  recommend  investi- 
gation as  regards  taxation  (especially  in  connection  with  the 
income-tax  allowances  for  depreciation  of  industiial  plant), 
currency,  and  for  the  maintenance  of  foreign  exchanges,  such 
as  is  now  being  carried  out  by  Committees  of  the  Ministry  of 
Reconstruction  and  H.M.  Ti-easury.  The  remedy  foi-  short- 
age of  capital  after  the  war,  howevei',  must  be  sought  mainly, 
the  Committee  consider,  in  the  increase  of  production  and 
saving.  Appreciable  aids  to  these  ends  can  be  found  in  the 
avoidance  of  unnecessary  expenditure  by  the  State,  and  in 
the  extension  of  the  taxation  of  luxuries. 

The  Committee  make  recommendations  as  to  fiscal  pohcy 
in  the  light  of  war  experience.  First,  they  lay  down  various 
propositions  as  the  bases  of  future  economic  policy.  Among 
them  are  : — 

1.  Government  action  to  promote  and  safeguard  "  pivotal  " 
industries  (industries  on  which  defend  other  and  larger 
branches  of  important  national  production). 

2.  Government  assistance  to  industries  which  are  important 
for  maintaining  the  Kingdom's  industrial  position,  but  which 
ai'e  unable  to  develop  themselves  by  reason  of  undue  foreign 
competition  or  other  caus<^s. 

3.  Efforts  to  meet,  the  declared  wishes  of  the  Dominions  and 
Colonies  and  India  for  the  development  of  their  economical 
relations  with  the  United  Kingdom. 

4.  Effoiis  to  develop  trade  w'ith  our  Allies. 

5.  Subject  to  agreement  with  our  Allies,  the  refu.sal  for  a 
time,  at  least,  of  trading  facilities  to  present  enemy  countiies 
on  the  .same  unrestricted  terms  as  before  the  wai',  or  on  terms 
equal  to  tiiose  accorded  to  Allies  or  neutrals. 

A  niajority  of  the  Committee  do  not  think  it  expedient  to 
establish  a  comprehen.sive  tariff  scheme  covering  the  whole 
I'ange  of  imports  into  the  United  Kingdom,  and  they  advance 
the  following  reasons  for  their  opinion  : — 

1.  A  claim  for  protection  cannot  be  regarded  as  valid  unless  the  industry 
which  makes  it  can  show  that,  in  spite  of  the  adoption  of  the  most  efficient 
technical  methods  and  business  organisation,  it  cannot  maintain  itself  against 
foreign  competition,  and  that  by  such  competition,  it  is  hindered  from  adopt- 
ing  these  methods. 

2.  There  are  larg.;  branches  of  production  (as  in  the  cotton  trade)  in  which 
there  is   no  demand  for  any    measure  of  protection. 

3.  Any  State  action  towards  the  indiscriminate  maintenance  of  industries 
which  do  not  contribute  appreciably,  or  at  all,  towards  the  national  wealth 
would    be   economically   unsound. 

4.  Any  State  action  likely  to  raise  prices,  even  temporarily,  for  commodi- 
ties  of  national   importance  should    be   confined    to   the    closest   possible    limits. 

5.  It  is  of  paramount  importance  that  our  export  trade  should  not  be 
hampered  by  any  policy  which  might  unduly  increase  the  cost  of  production 
in  this  country,  as  compared  with  the  cost  .in  other  countries:  and  a  more 
limited  tariff  could  be  used  equally  well,  though  not  so  extensively,  for 
granting  Imperial  preference,  and   for  the  purpose  of  negotiation   with   foreign 

The  Committee,  after  examination  of  the  main  considera- 
tions involved,  come  to  the  following  conclusions  : — 

1.  Producers  in  this  country  are  entitled  to  protection 
against  "dumping"  and  the  introduction  of  "sweated" 
goods,  and  Government  action  on  the  lines  adopted  by  Canada 
is  recommended. 

2.  "  Pivotal  "or  "  key  "  industries  should  be  maintained  at 
all  hazards  and  at  any  expense. 

3.  In  other  industries  protection,  by  means  of  Customs 
duties,  or  Government  help  in  other  forms,  should  be  pro- 
vided only  for  reasons  of  national  safetv'.  or  on  the  general 
ground  that  no  industi-y  of  real  imix>rtance  to  our  economic 
strength  and  well-being  should  be  allowed  to  be  weakened 
by  foreign  competition,  or  brought  to  any  extent  under  alien 
control. 

4.  Preferential  treatment  should  be  accorded  to  the  Over- 
.sea  Dominions  and  Possessions  in  any  Customs  duties  now  or 
hereafter  to  be  imposed  in  the  United  Kingdom,  and  con- 
sideration should  be  given  to  other  forms  of  Imperial  prefer- 
ence. 

•5.  The  present  opportunity  should  be  taken  to  promote  our 
trade  with  our  Allies,  and  consideration  should  be  given  to 
the  possibihty  of  using  for  pm-poses  of  negotiation  with  them 
and  with  present  neutrals  any  duties  which  may  be  impc-^d 
ill  accordance  with  the  foregoing  principles. 

I'be  C'oramitf«e  .-vdd  that,  in  view  of  the  danger  that  the 
adraif-wion  of  the  principle  of  protection,  even  to  a  limited 
<'Xtent.  may  give  rise  to  a.  widespread  demand  for  similar 
•  ;is.si.stance     for    other    industrie.s.     and     consequently     to    an 

'  :im(kmt  of  political  pressure  which  may  be  difficult  to  resist, 
they  recommend  the  e.stablishment'of  a  strong  and  competent 

■  board,  wuth  an  independent  status.  to''examine  all  applica- 
tions for  State  assi.stence.  to  advise  t'he  Government  upon 
them.  and.  where  a  case  is  made  out,  to  frame  proposals  as 
to  the  nature  and  extent  of  the  assistance  to  be  given.    Before 


recommending  tariff  protection  this  board  should  consider 
forms  of  Stiite  assistance  other  than,  or  ooncuiTent  with,  pro- 
tective duties.  It  should  have  constantly  in  mind  the  safe- 
guiirding  of  the  interests  of  consumers  and  of  labour. 

The  report  comprises  chapters  on  the  metric  system  and 
decimal  coinage,  neither  of  which  the  Committee  felt  able 
to  recommend  for  adoption  in  this  country. 


CORRESPONDENCE. 


Letters  receiretl  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspoiidents  should  forward  their  oommiuii- 
vatiom  at  the  earliest  possible  moment.  So  letter  can  be  pvblixhed 
vnless  we  have  the  writer's  name  and  address  in  our  possession. 


Joints  on  Triple-Concentric  to  Three-Core  Lead-Covered 
Cables. 

I  have  read  Mr.  Wardle's  article  in  the  Electrical  Review. 
and  may  state  that  I  have  made  joints  on  the  same  principle,  but 
without  fittings,  on  the  triple-concentric  cable.  I  used  to  put  a 
tinned  copper  binder.  1  -V  in.  long,  on  the  concentric,  intermediate 
!ind  outer,  lay  the  wires  together,  making  a  core,  and  then 
telescope  on  to  three-core  cable,  sweating  all  solid  from  the  tinned 
copper  binders  to  the  telescopic  joint.     The  different  engineers  I 


have  worked  under  have  found,  by  telescoping  the  joints,  that  a 
smiiller  lead  sleeve  can  be  used  than  with  fittings.  I  enclose  a 
rough  sketch,  showing  how  I  have,  also,  in  several  instances, 
jointed  two  single  lead-covered  cables  to  a  concentric  cable,  making 
the  lead  sleeve  into  a  trousers  joint.  I  have  been  a  cable  jointer 
for  24  years,  and  a  foreman  plumber  jointer  for  the  last  1.5,  so  write 
from  experience. 

P.  H.  Williams. 
Charlton.  S.E..  April  ilth.  1918. 


Referring  to  the  article  by  Mr.  P.  Wardle  in  this  week's  issue 
the  enclosed  sketch  shows  a  method  which  has  been  adopted  in 
this  district,  whenever  necessary,  for  the  past  14  years.  The  posi- 
tive or  centre  core  of  the  triple-concentric  cable  is  either  telescoped 
or  jointed  with  a  metal  sleeve  to  one  core  (clover  leaf)  of  the  three- 
core  cable. 

The  negative  and  mid- wire  cores  are  stripped  back  about  2  in., 
with  1  in.  of  insulation  between  each,  the  copper  slijrhtly  raised, 
and  a  piece  of  tinned  copper  strip  put  underneath  with  mica 
between  this  and  the  paper  insulation.  The  wires  forming-  the 
cores  of  the  three-core  cable  are  then  spread  out  and  laid  roimd 


the  concentric  cores  and  bound  down  with  binding  wire,  the  whole 
joint  then  beings  sweated  solid  in  the  same  way  as  if  it  were  a  con- 
centric to  concentric  joint.  Each  core  and  joint  is  insulated  with 
tapes  boiled  in  resin  oil. 

A  '2  '1  '2  triple  concentric  to  '2  1  '2  three-core  joint  of  this  char- 
acter can  easily  be  got  into  a  3i-in.  lead  sleeve,  and  a  3  15  '3  three- 
core  to  "6  "3  '6  triple-concentric  joint  has  been  got  into  a  4-in. 
sleeve. 

Several  of  these  joints  have  been  in  use  for  years,  and  we  have 
never  had  the  slightest  trouble  with  them. 

F.  D.  Balshaw, 
M'ille.ideti  Eltrtricity  DcpaHment. 

Kilburn,  X.W.  6. 

Coil  V.  Magneto. 

With  reference  to  the  letters  on  the  at)ove  liy  iMr.  E.  15.  Ford 
and  "Unsettled"  in  the  "Correspondence"  columns  of  yonr 
March  22nd  and  April  .5th  issues,  many  points  of  interest  ti) 
readers  are  raised,  and  as  I  have  devoted  considerable  attention  to 
car  lightina:.  starting,  and  iprnition  by  electrical  means  for  some 
years,  I  will  endeavoiu-  to  make  a  few  observations  and  suggestions 
as  the  result  of  experiment  and  experience. 

Dealing  with  Mr.  Ford's  query  as  to  a  grood  coil  system  being: 
superior  to  magneto,  there  is  so  much  in  this  connection  that  is  still 
debatable  that  I  preifer  to  assume  this  to  be  still  an  open  question 
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To  begin  with,  wliat  is  a  jrood  uoil  system  .'  There  is  the  "  auto- 
sparker  '  single-wound  coil  used  in  conjunction  with  a  email  D.c. 
g^enerator.  the  double-wound  (primary  and  secondarvj  coils  with 
•snd  without  tremblers,  operated  either  by  dry  cells,  accumulator. 
D.O.  dynamo,  or.  in  the  case  of  the  Ford  car,  by  an  alternating- 
current  generator,  and  many  other  system.?.  All  have  their  virtues 
and  their  vices,  and  whilst  some  years  ^o  British  manufacturers 
were  casting  about  for  some  finality  and  standardisation  in  car-coil 
ignition  systems,  the  Bosch  Co.  fairly  captured  the  field  by  their 
energetic  and  systematic  production  of  really  high-class  magnetos. 

I.  think  the  present  position  could  be  summed  up  by  saying  that 
the  magneto  holds  the  field,  owing  as  much  to  energetic  manu- 
facture and  "  fashion  '"  as  to  its  reliability  as  compared  with  a 
developed  coil  system  such  as  is  seen  on  the  Ford  car.  The  success 
of  the  latter  seems  to  have  proved  an  incentive  for  reversion  to  coil 
ignition  in  America,  as  mentioned  in  the  Electrical  Review  a 
little  time  back. 

One  of  the  most  distressing  troubles  met  with  in  connection  with 
coil  ignition  systems  has  ^een  due  to  the  platinum  points  in  the 
trembler.  Attempts  to  eliminate. the  trembler  wholly  or  partially, 
relying  upon  the  single  spark  produced  by  the  sudden  "  break  "  of 
the  contact  device  attached  to  the  engine  timing  gear  for  ignition, 
have  now  been  practically  discarded  owing  to  the  single  chance  of 
the  single  spark  to  do  its  work  of  producing  proper  ignition  at  all 
times  without  "  missing."  It  is  true  that  the  magneto  gives  prac- 
tically a  siugle  spark  for  each  "  firing,"  but  unlike  the  spark  from  a 
coil  (without  trembler)  its  spark  is  not  momentary,  but.  to  a  certain 
extent,  "sustained."  I  think  it  is,  therefore,  manifest  that,  owing 
to  the  natiu-e  of  the  discharsre  from  a  coil,  the  trembler  device 
must  be  considered  an  essential  to  faithful  operation. 

Having  got  thus  far,  let  us  examine  the  causes  of  platinum 
contact  troubles.  In  the  early  coils  these  were  due  to  (_l)  bad 
design  of  coil  windings  and  dimensions  relative  to  the  operating 
current ;  (2)  area  of  contacts  much  too  small  for  long  "  life  "  before 
requiring  adjustment  or  renewal  ;  (3)  the  exclusive  use  of  con- 
tinuous current  for  operating  the  coils.  The  latter  statement  may 
cause  surprise  in  some  directions,  but  I  find  that  alternating  cur- 
rent to  operate  trembler  coils  does  not  burn  up  the  platinums  any- 
thing like  so  soon  as  current  (continuous)  from  a  dynamo  or 
battery.  I  wQl  not  explain  here  why  this  is  so  ;  I  simply  give  it 
as  a  fact  of  experience.  The  first  two  drawbacks  have  now  been 
overcome  by  proper  design  and  good  robust  platinum  contacts. 
Number  three  seems  to  be  minimised  in  its  effects  by  the  alternating- 
current  system,  for  which  the  Ford  car  can  claim  to  have  given  us 
an  improvement ;  but.  in  spite  of  the  advantage  of  alternating 
current.  I  have  obtained  very  satisfactory  results  with  battery 
operation — enough,  in  fact,  to  justify  the  assertion  that  the  coil 
can  quite  hold  its  own  with  the  magneto.  If  "  Unsettled  "  knows 
of  a  really  good  contact  breaker,  apart  from  the  ordinary  design,  or 
modifications  well  made,  I  suggest  that  the  world  would  welcome 
it.  so  please  tell  us  more  about  it.  as  the  times  are  too  momentous 
for  anyone  of  inventive  genius  to  hide  his  light  under  a  bushel. 

There  is  just  one  other  point  which  I  will  briefly  refer  to,  and 
that  is  that  the  magneto  has  gained  a  lot  of  its  popularity  owing 
to  the  respect  with  which  it  has  been  treated  by  the  average  run 
of  motor  mechanics.  If  a  magneto  has  got  "out  of  sorts"  it  has 
generally  been  returned  to  its  maker,  whereas  coil  systems  have 
been  "  tinkered  to  death  "  by  a  Kost  of  "  motor  traders,"  whose  only 
reputation  for  ability  ox  claim  for  competence  seems  to  be  to  belong 
to  one  of  the  "  Motor  Trade  Protection  Associations  "  formed  for 
that  purpose. 

It  is  a  fact,  I  believe,  that  these  Associations  have  the  temerity  and 
audacity  to  protect  their  members  to  the  point  of  excluding  qualified 
electrical  men  from  doing  electrical  car  work,  by  forbidding  their 
members  (manufacturing)  to  supply  electrical  firms  at  trade  terms. 
The  result  of  this  organised  prejudice  has  been  to  hinder  progress;, 
but,  mark  this — only  for  a  time. 

When  this  ghastly  war  is  over.  Electrical  "  Protective"  Associa- 
tions wU!  see  to  it  that  the  present  motor  industry  "  poachers  "  are 
cleared  out,  and  that  "coil  or  magneto,"  or  any  other  useful 
electrical  device,  will  have  fair  play  in  cars  or  anything  else,  and 
not  be  at  the  mercy  of  the  ignorant  or  the  whimsical. 

J.  R.  Parkington. 
Newcastle  Emlyn.  S.  Wales, 
April  2ftrt,  lOl.S. 


The  Electrical  Power  Engineers'  Association  and  the 
Association  of  British  Electrical  Engineers. 

"  Doubtfjjl,"  in  his  letter  published  in  your  issue  of  April  26th, 
puts  his  finger  on  one  of  the  weak  points  of  the  proposed  Assooia- 
tion  of  British  Electrical  Engineers.  Independently  of  the 
Whitley  Reports,  the  legal  position  is  this  :  That  a  body  of  this 
kind  must  either  be  incorporated,  or  registered  as  a  Trade  Union. 
(The  possibility  of  operation  under  a  Royal  Charter  cannot  profit- 
ably be  considered  at  present.)  If  the  Association  be  incorporated 
it  is  at  once  debarred  from  obtaining  any  financial  benefits  for  its 
members  :  consequently  its  principal  object,  the  increase  of  insuffi- 
cient salaries,  becomes  impossible  of  attainment.  If  it  were  neither 
incorporated  nor  registered  as  a  Trade  Union  it  would  have  no 
legal  status,  and  in  the  event  of  any  drastic  action  being  forced 
upon  it — not  by  any  means  an  impossibility — its  members  would 
presumably  become  liable  to  a  prosecution  for  conspiracy.  The 
high  and  mighty  ''  in  no  sense  a  Trade  Union  "  thus  reveals  itself 
under  analysis  as  a  very  futile  piece  of  snobbishness. 

This  matter  was  several  months  ago  very  carefully  gone  into  by 
the  Electrical  Power  Engineers'  Association,  and,  legal  advice 
having  been  taken,  this  body  had  the  good  sense  to  see  that  regis- 
tration as  a  Trade  Union  was  the  only  .sensible  course  to  adopt  at 


present,  and  by  this  policy  it  not  onl,v  becomes  a  legal-entity,  but 
is  also  entitled  to  look  after  the  financial  interests  of  its  members, 
to  enter  into  negotiations  as"  an  organised  body,  to  representation 
on  Industrial  Councils,  and  to  all  other  privileges  which  Trade 
Unions  enjoy.  At  the  same  time,  mere  Trade  Unionism  by  no 
means  contents  it ;  its  ambition  is  to  become  a  professional  associa- 
tion of  engineers,  membership  of  which  should  be  a  hall-mark  of 
electrical  engineering  ability. 

Although  the  E.P.E.A.  has  only  been  in  existence  a  few  months. 
it  already  numbers  over  a  thousand  members,  who  are  drawn  from 
all  grades,  from  chief  engineers  and  chief  assistants  downwards. 
It  is  obvious,  therefore,  that  no  considerations  of  "  dignity  "  ought 
to  prevent  any  qualified  electricity  supply  engineer  from  doing  his 
plain  duty  to  himself  and  his  fellow  engineers  by  joining  the 
Association,  which  is  already  a  living  force.  To  ait  on  the  fence 
or  to  support  any  other  body  setting  up  to  be  a  protective  organi- 
sation is  to  weaken  our  forces  and  to  waste  our  opportunities.  The 
only  doubt  on  this  matter  which  ought  to  exist  in  anyone's  mind  is 
whether  his  qualifications  are  sufficiently  high  to  entitle  him  to 
membership. 

E.  B.  Pausey. 

Bury,  Lanes.,  A/irll  2Wli.  litlS. 


With  reference  to  the  letter  from  "Doubtful  "  in  your  last  issue, 
it  may  be  interesting  to  know  that  the  Electrical  Power  Engineers' 
Association  has  on  many  occasions  of  late  been  occupied  in  dis- 
cussing the  advisability  or  otherwise  of  Trade  Union  registration 
or  incoi-poration. 

We  have  in  our  ranks  some  who  still  blush  at  the  thought  of 
their  membership  of  an  Association  with  such  registration  as  pro- 
jects before  their  delicate  imaginations  a  film  in  which  "  grousing," 
slackers  and  agitated  tub-thumpers  appear  in  scenes  of  '' ca'  canny" 
and  down  tools. 

To  correct  their  focus  and  disprove  these  erroneous  notions,  our 
president  has  arranged  to  read  a  paper  on  "  Registered  or  Incorpo- 
rated Societies,"  at  a  meeting  to  be  held  at  an  early  date.  We  have 
made  strenuous  efforts  to  do  the  right  thing  in  the  interests  of  our 
members,  and  after  careful  consideration  of  all  points  of  view,  of  . 
Government  action,  of  Whitley  Reports,  and  having  obtained  the 
best  legal  advice,  we  decided  on  registration. 

Our  membership  now  comprises  over  1,000  engineers,  repre- 
sentative of  all  branches  of  the  electrical  industry  throughout  the 
country,  many  of  whom  are  already  members  of  the  Institution  of 
Electrical  Engineers.  Naturally,  we  would  have  esteemed  it  an 
honour  had  we  the  blessing  of  the  premier  Association,  but  always 
there  has  been  this  obstacle  of  the  fixed  idea,  the  illogical 
antipathy  to  Trade  Unionism  and  its  reputation  aggressive. 
Curious  that  this  should  rest  even  on  the  E.P.E.A.,  whose  loyalty 
has  been  tested  and  not  found  wanting,  and  whose  mild  activities 
would  compare  not  unfavourably  with  those  of  any  society  of 
curates. 

We  have  high  ideals  and  bright  hopes  for  the  future  of  our 
"  Trade  Union,"  and  are  determined  that  we  will  bring  no  discredit 
on  our  profession. 

We  trust  that  by  our  conduct  of  affairs  we  may  show  the 
reactance  utility  of  our  Association  to  the  whole  industry,  and  that 
we  may  yet  command  the  approval  and  respect  of  the  I.E.E. 

George  C.  Law. 

London,  S.W.,  Ajiril  30fh,  1918. 

[The  point  raised  by  "'  Doubtful  "  certainly  appears  to  be  of  the 
first  importance.  We  see  no  good  reason  why  the  B.E.E.  should 
not  register  as  a  Trade  Union  ;  no  discredit  attaches  to  Trade 
Unionism  in  the  abstract— it  is  only  the  tiliiise  of  the  principles  of 
Trade  Unionism  that  has  brought  it  into  biid  odour.  The  Whitley 
Report  advocates  the  development  of  those  principles  and  their 
extension  to  employers  also. — Eds.  Elec.  Rev.] 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 

AND  PLANT. 

Readers  are    invited  to   submit   particulars  of  new  or  impjcpted, 
dericex  and  apparatus,  which  will  he  published  if  considered  of 

sufficient  interest. 

The  Lauraine  High-Tension  Magneto. 

A  new  high-tension  magneto,  known  as  the  Lauraine,  has  re- 
cently been  put  on  the  market  by  the  Menominee  Electric  Products. 
Inc.,  of  New  York.  The  machine,  which  is  of  conventional  design, 
is  made  in  all  standard  sizes  for  motor  vehicle,  marine  and  tractor 
work,  and  is  entirely  waterproof :  in  addition,  a  special  aircraft 
model  is  being  manufactured,  in  which,  by  the  use  of  aluminium 
and  other  light  material,  a  saving  in  weight  of  about  4  lb.  has 
been  effected. 

From  the  accompanying  sectional  view.  p.  418,  most  of  the  im- 
portant constructionafdetails  may  be  seen.  The  armature  is  of  the 
Siemens  shuttle  type,  and  carries  both  the  primary  and  secondary 
windings.  One  end  of  the  primary  winding  is  earthed  on  the  arma- 
ture core,  while  the  other  end  is  carried  out  to  the  contact  breaker  on 
the  end  of  the  armature  shaft.  The  contact-breaker  arm  is  built  up 
of  cross-sectional  fibre  working  on  a  pin  which  is  integral  with  the 
main  contaot-bre.aker  block,  thus  preventing  undue  compression 
and  expansion  due  to  moisture  or  high  temperature.  The  contact- 
breaker  cam  is  cut  from  steel  tubing,  shaped,  hardened,  and  ground 
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to  size,  and  it  is  claimed  that,  as  a  result  of    this  .oi.struotioii, 

absolute  synchronism  is  assured.  

The  liigh-tension  current  is  collected  trom  the  armature  throusrh 
a  collecting  rin^  and  brush  at  the  drivinfr  end.  The  usual  satety 
«park  irap  is  provided,  and  the  distributor  gear  is  atljustable  lor 
wear  The  wateqiroofinff  cover  is  inside  the  horse-shoe  ma'Tnets  : 
h.-ni-e  the  m;ikni.'ls  and  also  the  eml  jilate  can  he  removed  without 
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disturbing  the  waterproofing,  and  the  latter  can  also  be  easily 
removed,  should  it  be  desired.  All  castings,  bases,  and  end  plates 
of  the  machine  are  of  bronze,  while  the  armature  is  supported  on 
annular  ball  bearings,  and  Jhe  distributor  on  a  plain  bearing  of 
liberal  size  provided  with  wick  oiling. 

Electric  Army  Kitchen  for  Field-Service  Use. 

One  of  the  developments  made  in  the  utilisation  of  electricity 

for  war  purposes  is  a  portalile  electric  army  kitchen  designed  to 

meet  the  requirements  of  Red  Cross  and  army  field  service..    The 

kitchen    heat    is   obtained    by   the    combined    use   of    an    electric 


Fig.  2. — PdRXABLE  Electric  Kitchen  for  Army  Use. 

generator  driven  by  the  automobile  motor  and  the  heat  from  the 
exhaust  of  the  motor,  which  amplifies  the  heat  obtained  through 
the  U(<e  of  electricity. 

The  jwrtable  army  kitchen  is  efjuipped  with  two  .SO-gallon  fireless 
cookers,  with  a  2G-hour  cooking  head  efficiency  :  a  30-gallon  coffee 
urn,  a  30-gallon  vegetable  and  soup  urn,  baking  and  warming 
ovens,  and  two  large  hot-water  sterilising  t.anks.  which  are  de- 
signed to  sterilise  120  gallons  of  water  in  two  hours.  The  generator 
develops  a  current  which  is  said  to  throw  a  searchlight  ray  for 
?,  miles,  and  will  carry  a  load  of  600  1 10- volt  lamps. 

Because  of  the  tie-up  of  the  generator  with  the  automobile 
motor,  this  kitchen  can  be  operated  either  while  travelling  or 
while  at  rest. — Eln-trical  l(Vi/'W. 


spark-gap  having  parallel  electro<les,  in  which  these  electrodes  arc 
made  of  a  material  which  conducts  heat  as  well  as,  or  better  than, 
gold."  The  feature  was  the  use  of  such  a  spark-gap,  preferably  in 
annular  form— in  the  constructional  forms  it  was  essential  that  all 
sharp  edges  should  be  avoided  ;  there  was  a  central  gap,  and  the 
edges  were  enclosed  by  a  ring  of  mica,  or  something  of  that  sort. 
The  patentee,  to  secure  his  high  conductivity,  went  on  to  make  up 
his  plates  in  sets  or  series,  with  a  series  of  water-cooling  chambera 
between  the  spark-gaps.  They  were  connected  by  cooling  ribs  with 
the  electrodes.  By  the  cooling  means  and  several  spark-gaps  the 
patentee  got  longer  range  in  wireless  telegraphy.  A  simple  spark- 
gap  soon  reached  its  limit.  The  energy  converted  into  oscillations 
was  increased  beyond  that  limit  by  a  plurality  of  spark-gaps 

Mr.  Greville  explained  that  the  apparatus  could  be  used  for  the 
high-frequency  treatment  of  shell  shock  and  nervous  cases. 

The  Comptroller  :  Has  this  patent  been  used  before  forelectro- 
pathic  treatment .'  .1.1 

Mr.  Gre\ille  replied  that,  so  far  as  he  knew,  the  invention  hml 
never  been  so  applied.  He  perceived  its  uses,  however,  in  this  field, 
and  he  proposed  both  to  make  and  to  sell  machines  working  upon 
this  principle.  He  would  supply  spark  gaps  as  separate  units  for 
incorporation  in  existing  machines,  always  to  be  used  for  medical 
purposes. 

Mr.  Gill  said  that  the  whole  purpose  of  the  apparatus  was  to 
get  a  longer  range  in  wireless  signalling.  He  was  satisfie<l  that 
the  invention  never  contemplated  such  a  use  as  that  to  which  Mr. 
(ireville  projxised  to  put  it. 

Answering  the  Co.mptroli.er,  Mr.  Grevili.e  said  certain  modi- 
fications would  be  required  when  the  spark  gap  was  fitted  toexisting 
machines.  He  thought  the  price  would  be  about  ^3,  and  he  was 
ready  to  pay  a  royalty  of  h  per  cent. 

Mr.  Gill  remarked  that  there  were  three  previous  patents  which 
were  germane  to  the  present  invention,  but  he  did  not  think  that 
any  of  them  would  affect  the  applicant's  use.  All  seemed  to  be 
directed  to  wireless  telegraphy.  They  were  in  the  names  of  well- 
known  wireless  men— 17,349  of  190H,  in  the  name  of  Lepel  ;.  4,!<0it 
of  1!»07,  in  the  name  of  Poulsen  ;  and  3,7S3  of  1907,  in  the  name 
of  Dr.  Max  Le\'y.  ,.         .  x 

An  engineer  who  was  in  Court  watching  the  proceedings,  inter- 
posed to  say  he  understood  tliat  Mr.  Greville  was  not  applying  for 
an  exclusive  licence,  and  that  other  people  would  be  at  liberty  to 

The  Comptroller  replied  that  that  was  so.  It  was  not  the 
custom  of  the  Court  to  grant  exclusive  licences.  The  whole  theory 
of  its  work  ^^'as  that  it  was  solely  for  the  public  benefit  that  these 
licences  were  granted.  There  was  no  other  point  of  view.  The 
Comptroller,  in  intimating  the  decision  of  the  Court,  said  that  Mr. 
Greville  had  satisfied  the  Court  that  there  was  good  reason  for 
supposing  this  invention  might  be  of  use  in  his  profession.  The 
Court  saw  no  reason  why  the  licence  should  not  be  granted,  and 
Mr.  Greville  would  accordingly  be  notified  at  an  early  date  as  to 
the  issue  of  his  licence. 


LEGAL. 


Wireless  Spark-Oap  for  Curino  Shell  Shock. 
In  the  Patents  Court,  on  Thursday,  last  week,  Mr.  E.  E.  Greville,  of 
167.  Gray's  Inn  Road,  London,  maker  of  electromedical  instruments, 
applied  for  licence  to  use  a  German  patent— 6,424  of  1909 — for  a 
wireless  spark-gan,  in  the  manufacture  of  an  apparatus  for  curing- 
shell  shook.  The  application  was  heard  by  the  Comptroller-General 
of  Patents,  Mr.  Temple  Franks,  and  Sir  Cornelius  Dalton. 

Mk.  H.  A.  Gill,  patent  agent,  of  B.i,  Chancery  Lane,  London, 
represented  Messrs.  W.  P.  Thompson  i:  Co.,  of  Liverpool,  com- 
municatees of  the  Gesellschaft  fiir  Drahtlose  Telegraphic  m.b.H., 
of  Berlin,  and  explained  that  the  main  feature  of  the  invention 
was  a  spark-gap  having  the  electrodes  placed  very  close  together, 
and  the  surfaces  of  high  thermal  conductivity.  The  claim  was  "  for 
an  apparatus  for  producing  but  slightly  damped  electrical  oscilla- 
tions by  the  shock  excitation  method,  and  employing  a  very  short 


White  and  Others  r.  The  Mayor  and  Corporation  op 
Dover. 
Mr.  Justice  Bray  and  a  special  jury,  on  April  23rd.  concluded,  in 
the  King's  Bench  Division,  the  hearing  of  an  action  in  which 
damages  were  claimed  by  Mr.  Albert  White,  the  lessee  of  two 
houses  in  Folkestone  Street,  Dover,  and  Messrs.  C.  Ward  and  A.  R. 
Adams,  the  freeholders,  against  the  Mayor  and  Corporation  of 
Dover,  the  electric  lighting  authority  of  the  town,  alleged  to  have 
been  occasioned  by  the  negligence  of  their  workmen  in  laying  an 
electric  cable  into  one  of  the  houses.  The  defendants  admitted 
having  laid  the  supply  into  the  house  in  accordance  with  the 
plaintiffs'  request,  but  denied  that  there  had  been  any  negligence 
in  carrying  out  the  work.  They  said  that  the  only  interference 
with  the  brickwork,  which  was  very  old,  had  been  the  removal  of  a 
single  brick,  which  had  been  pushed  out  by  a  man's  hand  to  allow 
the'^pipe  carrying  the  electric  wires  to  pass  through  from  the  roadway 
into  the  house.  The  hole  thus  made,  it  was  said,  was  cemented  up 
and  made  good  directly  the  work  was  finished. 

The  case  for  the  plaintiffs  was  that  Mr.  White,  whose  lease  would 
expire  in  1920,  let  one  of  the  houses  to  a  boot  repairer,  and  that 
tenant  at  the  end  of  1916,  being  desirous  of  using  electric  cui-rent 
for  the  purposes  of  his  business,  for  lighting,  and  driving  a  boot- 
repairing  machine,  applied  to  the  Corporation  to  lay  wires  into  hi.i 
jiremises.  They,  as  owners  of  the  electricity  supply  of  the  town, 
accordingly  undertook  the  work,  and  sent  men  to  carry  it  out. 
They  laid  the  cable  in  the  ordinary  way,  but  plaintiffs  allegetl  that 
thfe  work  was  done  negligently,  and  that  the  brickwork  of  the 
foundation  had  been  so  disturbed  as  to  cause  a  subsequent  subsidence 
and  a  bulging  of  the  walls. 

Mr.  Enoch  Clarke,  the  tenant,  said  that  when  the  cable  was 
put  in  he  heard  the  workmen  using  force  upon  the  brickwork, 
through  which  they  appeared  to  be  driving  a  hesuling  into  the  shop, 
and  early  in  1917  he  found  that  the  windows  had  begun  to  bulge 
lioth  inwards  and  outwards.  When  he  complained  to  the  Corpora- 
tion, they  sent  a  man  to  put  in  cement  or  concrete. 

Mr.  .Joseph  Jennings,  an  architect  of  Canterbury,  stated  that 
upon  examination  of  the  premises  he  found  that  the  brickwork 
had  lieen  disturbed,  and  that  was  the  cause  of  the  trouble.  In  his 
opinion,  if  proper  care  had  been  taken  in  putting  in  the  cable  the 
trouble  would  not  have  arisen.  He  estimated  the  cost  of  putting 
the  matter  right  at  about  £100. 

Mr.  Barrington  Ward  (for  the  defence)  asked  the  witness 
whether  he  had  seen  the  premises  since  "  the  little  encounter  with 
the  Germans, "  and  witness  replied  that  he  had  not,  as  it  waa  not 
easy  to  get  to  Dover  now, 
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Mr.  White  (jilaiutiff)  recalled,  said  they  were  now  vepairinfr  the 
shop  front,  which  hml  been  damarred  by  air  raids,  but  they  were 
not  tonchintr  the  "  storey  part,"  where  the  damajre  complained  of 
had  occurred. 

For  the  defence,  Francis  "Shos.  Ashfield,  a  ganfrer  on  the 
electric  staff  of  the  Corporation,  said  that  the  work -was  properly 
done,  and  the  brickwork  was  not  disturbed.  He  had  laid  over  100 
electric  services  in  the  town,  and  he  never  tefnre  had  any  com- 
plaint. The  brickwork  of  the  house  was  very  old,  and  he  had  only 
to  remove  a  brick  with  his  hand  in  order  to  make  the  hole  through 
which  the  pipe  passed. 

Mr.  W.m.  Beaston  (.architect),  of  Dover,  and  Mr,  S.  E.  Beadfov, 
r>eputy-Mayor  and  builder,  of  the  town,  also  gave  evidence  for  the 
Ciirporation,  and.  in  the  result. 

The  jury  found  for  the  defendants,  after  an  hour's  consideration. 

Workmen's  Compensation. 
His  Honour  Jitdge  Hrun  Sturges,  K.C.  reserved  judyment,  in 
the  Preston  County  Court,  last  week,  in  a  case  in  which  Mrs.  Bessie 
Gillcade  sought  to  recover  compensation  from  her  former  employers, 
Mesirs.  Dick,  Kerr  &  Co.,  Ltd.,  for  the  loss  of  the  second  finger  of 
her  right  hand.  The  injury  was  caused  by  the  limb  being  caught 
in  the  machinery  of  a  gear-box  on  an  adjoining  lathe  on  which  she 
had  [(laced  her  tea-can.  The  point  wa.s  as  to  whether  or  not  tlie- 
use  of  the  gear-box  for  such  a  pur|X),se  was  permitted  by  the  firm. 


WAR  ITEMS. 


Ministry  of  Munitions  Tin  Order. — The  Ministry  of 
Muiiitioiib  hu."-  is>iiid  an  Order  pivhibiting  ttie  purchase  and 
.Mill'  of.  ur  otlirr  tniii-.actiou  in,  tin  .sitiiiiteil  oiit.side  the  United 
KuiyiU)Ui,  excc|it  under  lic*»nce.  Jixcept  under  such  licence  no* 
tin  jna,\'  be  u.sed  for  the  purjw.se  of  an.v  manufacture  or  work 
except  foi-  Cla.ss  "A  '  c-onti'acts.  Monthly  returns  of  tin 
have  to  be  furnished  to  the  Du'ector  ol  lin  Supphes,  1,  Met-al 
Exchange  Buildings,   E.C.  3. 

Demobilisation  Plans  for  Munition  Workers.  —  The 
Mat-ional  Alliajice  ol  Employers  and  Employed  aiv-  pressing 
that  plans  should  he  formed  for  dealing  with  demobilised 
munition  workers  in  the  Same  way  as  deinobiJised  soldiers 
and  sailors,  including  a  month's  furlough  on  lull  pay,  tinan- 
cial  help  in  the  ca.se  of  need,  and  pieventive  measures  against 
unemployment. — Times. 

Reconstruction  in  Belgium. — In  view  of  the  critical 
■situatum  which  wih  K'Milt  mi  rjelgiiun  through  the  disastexs 
cau.M'd  by  the  depredation  ul  the  enemy,  his  leuioving  of  tools, 
ra.w  materials,  manufactured  producis,  &c.,  there  has  been 
created,  \\ith,  we  aie  inioiined.  cJie  c-o-opcratiou  of,  and  under 
the  c-ontrol  of  the  Belgian  Stivte,  an  organi.sation  having  for  its 
object  the  economical  recon.'^trcKtion  ol  liclgium.  Itisentitled 
"  Oomptoir  National  p!)ur  la  liepnse  de  r.\ctivite  Economique 
en  Belgique  "  (Socicte  Co-opjiative),  and  its  oi'ganisation  is 
intended  to  help  industry  and  trade  by  enabling  thein  to  pur- 
cha.se  the  tools  and  all  nece.s.siiy  raw  materials,  and  thus  not 
only  to  reconstruci  the  economical  situation  of  Belgium,  but 
to  put  an  end  to  the  .sufferings  ol  the  working  classes  by 
euabhng  them  to  .stai-t  workmg  the  reconstructed  shops.  The 
Cornptoir  National  is  inviting  English  manufacturers  and 
mercliants  to  send  catalogues  and  tariff  in  triplicate  to  its 
offices  at  110,  Gannon  Street,  E.C.  4,  as  it  holies  to  be  in  a 
position  later  to  place  contracts  for  metallurgy,  ma.terials  for 
construction  of  buildings,  leathers,  textiles,  farming  imple- 
ments, chemical  piuducts,  wood  machines,  electrical  mate- 
riaj,  optical  instruments,  motoi"  cai-s,  vans,  wagons,  oils  and 
greases  of  all  kinds,  refractory  materials,  &c. 

Exemption  Applications. — The  manager  and  secretary  of 
the  Dundee  Tramway  Caci'iiage  Co.,  Ltd.,  was  granted  tem- 
porary exemption  till  August  1st. 

At  Dover,  a  review  was  made  of  the  case  of  E.  W.  Wright 
(40,  CI),  electrician.  Appellant  stated  that  he  was  engaged 
in  keeping  in  repair  electrical  machinery  connected  with  muni- 
tion work,  and  was  also  installing  potato-pulping  machinery. 
He  thought  he  was  entitled  to  a  protection  certificate.  Six 
months  were  granted  from  May  30th. 

At  Bomford,  the  National  Service  Representative  had  a 
review  of  the  case  of  T.  Holbrook  ('21),  cable  vulcaniser,  with 
the  Union  Cable  Co.,  Ltd.,  Dagenham  Dock.  The  finn  has 
received  a  protection  certificate  from  the  Munitions  Are.a 
Dilution  Officer,  pending  the  provision  of  a  substitute.  The 
existing  conditional  exemption  wa^s   withdrawn. 

At  Leek,  the  electi'ical  engineer  to  the  U.D.C.  (Mr.  Swar- 
brick)  appealed  for  a  fitter's  assistant  (18),  but  the  Military 
Representative  .stated  that  he  could  not  pass  a  youth  of  that 
age.  A  month  was  granted. — The  same  Tribunal  heard  a  claim 
by  an  electrician  for  his  only  helper.  Applicant  said  that  he 
and  his  man  both  worked  day  and  night,  and  also  on  Sundays. 
He  was  engaged  on  important  work  under  the  Ministry  of 
Munitions,  and  had  plans  for  erecting  a  factory  where  addi- 
tional electrical  work  for  the  Government  could  be  carried  on. 
It  was  impossible  to  carry  on  the  work  by  himself.  Time 
wa.s  granted  for  inquiries  to  be  made. 

At  Maidstone,  exemption  held  by  J.  H.  Baxter  (31,  Grade 
A),  electrician  to  Messrs.  A.  E.  Reed  &  Co.,  of  Tovil,  has 
been  withdrawn,  together  with  that  held  by  J.  P.  Macrow 


(31,  Gnule  A),  engaged  on  the  Corporation  tramways,  as  he 
holds  a  mun'ition  ajea.  cortihcatc.  The  Tribunal  has  ad- 
journed the  ca«e  of  A.  T.  Lajiil)crt  (41,  Bl),  manager  of  the 
Corix>nition  tramways,  for  him  to  be  rcgraded,  and  has  given 
three,  months  to  E.  NYeller  -^S'J,  Bl),  metal  turner  at  the 
tramway   depot,  he  to  join   the  Motor  'Volunteers. 

At  Eastbourne,  Mr.  J.  K.  Brydges,  borough  electrical  engi 
neer,  appealing  for  J.  Godden  (iiO,  tjrade  1),  cable  jointer 
and  la>er,  said  that  his  department  had  been  weeded  out 
rathei'  drastically.  The  appeal  wa.s  refused,  the  cailing-up 
being  suspended  until  the  middle  of  May, 

At  Oxford,  the  National  Service  Representative  asked  for 
the.  withdrawal  of  exemption  certificates  held  by  W.  J. 
llawtin  (38.  Grade  2),  C.  W.  Millard  (37,  Grade  -2),  and  A.  A. 
Withey  (37,  Grade  '2),  drivers,  and  T.  SraaUey  (33,  Grade  'J), 
foreman  driver,  all  employed  by  the  Electric  TYamway  Co. 
Smalley  was  granted  three  mouths,  \\'ithey  was  ordered  to 
report  lor  service  by  May  1st,  and  Hawtin  and  Millard  by 
June  1st.  D.  Campbell  (38,  Bl),  foreman  driver,  was  ajj- 
I>ealed  for,  and   was  granted  thre^  months'   exemption. 

Api>e.als  were  made  at  Hastings  by  W.  Standen  (37,  Grade 
A),  overhea-d  linesman  with  the  Tramway  Co.,  and  E.  Black- 
ford (40,  Grade  1),  titter  at  the  ti'amway  pow-er  station.  The 
former  was  direx-ted  to  report  for  service  by  June  7th,  and 
the  latter  w'ithin  three  weeks. 

Herts.  Api>eul  Court  heard  a  one-man  business  claim  put 
forward  by  M.  J.  Connare  (38,  B  '2),  electrician,  of  \\atford. 
He  a»id  tha.t  he  was  engaged  continuously  in  the  mainten- 
ance of  motors  for  electrical  plant  in  factories,  workshops,  &c. 
It  was  urged  that  he  was  in  a  certified  occupation.  Lady 
Ebury  :  He  won't  be  in  it  long.  The  Clerk  :  It  really  depends 
uixin  the  grading.  Mr.  Gape,  for  the  military,  said  thai 
Grade  3  men  who  were  electricians  were  wanted  in  the  Army, 
and  they  were  the  only  men  in  that  class  that  he  was  en- 
titled to  ask  for.    The  appeal  was  respited  for  re-grading. 

At  Barnstaple,  the  Corporation  appealed  for  M.  H.  Mills 
(21),  the  only  asaistant  electrical  engineer  at  the  works.  Mr. 
R.  E.  C.  Balsdon  said  that  having  regard  to  the  recent  comb- 
out  oi'der,  affecting  all  men  between  the  ages  of  19  and  '23, 
they  had  now  to  rely  solely  on  the  protection  certificate  of 
the  Munition  Area  Recruiting  Officer.  Mr.  H.  P.  Woodcock, 
National  Sen-ice  Representative,  said  that  this  certificate  was 
withdiawn,  and  the  man  caUed  up,  but  the  Corporation 
applied  for  the  ca.se  to  be  re-considered,  and  the  calhng-up 
notice  was  susi>ended.  Mr.  Balsdon  .said  that  if  the  man  was 
taken  the  result  would  be  disastrous  for  the  town  and  its 
industries.  Mr.  Hadfield.  the  chief  electrical  engineer,  could 
not  work  '24  hours  a  day  continuously.  Two  men  at  the 
works  were  eligible  for  military  service,  and  one  had  just 
gone.  It  was  intimated  that  the  Munition  Area.  Recruiting 
Department  was  making  further  inquu-ies  concerning  the 
indi.spen.sahility  of  Mills,  and  the  appeal  was  therefore  with- 
draw ri^^ 

.Vt  ^^W'S.  three  months"  exemption,  subject  to  sub.stitu- 
tiiin,^H^4ranted  to  R.  Woodward  (27,  Class  A),  shift  engi- 
neer !^Wie  electi-ic  light  works. 

At  Chatham,  on  April  22nd,  there  w-as  a  revie-w  of  the  cases 
of  S.  W.  A.  Mercer  (28,  Al),  raotomian,  and  F.  Ralph  (Al). 
assdstant  overhead  linesman,  engaged  with  the  Tramway  Co. 
It  was  stated  that  efforts  to  find  substitutes  had  Ijeen  un- 
.'iuece.'i.sful,  and  the  .staff  of  the  company  was  now  very  low. 
A  committee  fif  the  Board  of  Trade  had  been  appointed  to 
deal  with  tramway  staffs,  and  it  was  suggested  that  the  Tri- 
bunal slumld  leave  the  matter  with  that  committee.  The 
Tribunal  agi-eed  that  conditional  exemption  should  stand,  and 
notice  of  appeal  was  given. 

At  Oswestry,  a  j\Iilitary  appeal  against  exemption  held  by 
J.  i'.  Jones  (27),  manager  of  the  electric  light  works,  was 
dismi.'-\sed.  and  the  exemption  cnnfinned, 

Colchester  Tribunal  has  granted  conditional  exemption  to 
H,  Porter  (37),  fitter,  and  A.  Pollard  (38).  shed  foreman, 
engaged  at  the  nninicipal  tramway  depot,  and  decided  that 
W.  L.  Barren    (37),    pa.irter,  should   join   up   by   May   9th. 

Peterborough  Ti-ibunal  has  granted  conditional  exemption, 
on  the  appeal  of  the  Tramway  Co..  to  E.  A.  Sewter  (32.  B  2). 
and  F.  Woodman  (42,  B  2).  traffic  in.sjjectors.  and  A.  ^  . 
Yeoman.s  (24,  C3),  car  cleaner. 

At  Gravs,  exemption  was  asked  for  an  engine  driver  at  the 
U,D,C.  electricity  works  (Grade  1),  but  the  appeal  was  re- 
jected . 


BUSINESS J10TES. 

Controlled  Supply  of  Accumulators.— In  our  reference 

on  March  8th  (page  227)  to  the  restrictions  of  the  Ministry  of 
Munitions  (Priority  Branch)  our  statement  of  Clause  (.S)  has  given 
rise  to  some  misunderstanding.  What  it  should  have  conveyed  was 
the  following  :— In  most  cases  batteries  can  be  renewed  up  to  T.")  per 
cent,  of  their  original  capacity  under  a  "  Special  Battery  Permit  " 
which  is  held  by  all  the  leading  battery  manufacturei-s,  and  vrithout 
further  reference  to  the  Priority  Department. 

Capital  Reduction.— On  .Tune  11th  the  High  Courts  will 
be  asked  to  confirm  a  resolution  reducing  the  capital  of  Pollock  and 
Macnab,  Ltd.,  from  £fiO,000  to  £50,000. 

C.A.V.  Moon  Chart.  —  ^'c  are  indebtefl  to  Messrs. 
C.  A.  Vandervell  &  Co,,  Ltd.,  for  copies  of  their  "May  Moon  Chart." 
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Nickel     Alloys.— TuK     Ei,EOTiurAr,     ArtoY    Co..    of 

Moiiiatowii,  New  Jersey,  liave  inaterially  inerca9(id  tlie  capacity  <)f 
their  milU,  and  are  now  in  a  position  to  iliapiti'h  shipments  to 
Great  Britain  with  reasonable  promiitness.  Hiretolore,  the  output 
of  their  mills  has  been  mostly  absorbed  in  tlie  States.  It  ia  stated 
that  on  account  of  tlie  many  inquiries  the  company  have  received 
from  Great  Britain  and  the  iJontinent,  they  contemplate  estalilishin-;- 
a  branch  here  when  "  the  common  enemy  is  throttled  and  mankind 
can  breathe  peacefully."  They  have  issued  a  completQ  catalogue 
describing  the  essential  nickel  alloys  and  resistance  materials, 
which  will  lie  forwarded  to  interested  engineers  and  manu- 
facturers. 

The  Australian  "  Union  "  Electric— Under  instrnctions 

from,  and  on  behalf  of,  the  Controller  appointed  by  the  British 
Board  of  Trade,  the  following  tenders  have  been  accepted  for  the 
electrical  plant  of  the  Union  Electric  Co.  of  Australia,  Ltd.  : — 
Motors,  starters,  switchgear,  M.  H.  Lauchlan  &  Co.,  Sydney : 
instruments,  fans,  sundries.  Engineering  Supply  Co.  of  Australia, 
Brisbane ;  carbons,  A.  Isaacs,  Sydney ;  furniture.  Amalgamated 
Wireless,  Ltd.  ;  arcs,  Sutherland  i^c  Ashman,  Melbourne. — Trmlerx. 

Trade  Announcement.— Messrs.  W.  L.  Davies  &  A. 

So.i.MES  have  granted  an  exclusive  licence  to  the  Equipment  and 
Engineering  Co.,  of  2  and  :'.,  Norfolk  Street,  Strand,  for  the  use  of 
the  "  Dayaohnis  "  magnetic  clutch  for  electric  arc  welding  machines, 
which  was  described  in  the  Electrical  Review.  Inquiries  for 
welders  fitted  with  this  clutch  should  in  future  be  addressed  to  the 
company  named.  Those  for  applications  of  the  ''Daysohms" 
clutches,  other  than  arc  welding,  should  be  addressed  to  Messrs. 
Davies  &  Soames  at  Faraday  House,  6G,  Southampton  Row,  W.C.  1. 

Battery  Manufacture  in  Spain.— La  Transformadorsi  de 

Electricidad  is  the  name  of  a  new  concern  which  has  lately  been 
formed  in  Madrid  to  establish  works  for  the  manufacture  of 
accumulators. 

Catalogues  and  Lists. — JlR-  George  Ellisok,  Wellhead 

Lane  Works.  Perry  Bar,  Birmingham. — Abridged  catalogue  C86 
pages),  containing  brief  illustrated  descriptions,  prices,  and  dimen- 
sions. &c.,  of  their  circuit-breakers,  A.c.  starting  gear,  crane  control 
gear,  and  other  manufactures.  Pamphlet  No.  10  (eight  pages")  par- 
ticularises and  gives  prices  and  dimensions,  &c..  of  trailing  cable 
sockets  and  plugs  attached  to  totally  enclosed  air-break  circuit- 
breakers. 

Messrs.  Simple-x  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. 
— 16-page  pamphlet,  giving  illustrations  and  prices  of  a  selection 
of  different  designs  of  electric  light  fittings.  This  has  been  issued 
to  temporarily  take  the  place  of  the  full  catalogue,  which  is  out  of 
print  and  cannot  be  re-issued  in  revised  form  under  prevailing  con- 
ditions. As  our  readers  may  be  aware,  orders  for  fittings  not 
actually  in  stock  must  be  accompanied  with  a  Ministry  of  Muni- 
tions permit.  There  is,  however,  quite  a  demand  fOUthe  less 
expensive  fittings  for  Government  works  and  offices.  Th^^P^pany 
holds  a  fair  stock  of  pre-war  fixtures. 

Spain. — One  result  of  the  war  is  likely  to  be  the  forcing 
of  Spain  into  the  ranks  of  producers  of  ferro-manganese.  By  a 
recent  Anglo-Spanish  agreement  it  was  stipulated  that  this  country 
should  supply  to  Spain  ferro-manganese  to  the  extent  of  120  tons 
per  month,  which  was  shared  among  the  various  producers  of 
steel.  Deliveries  have  been  interrupted  by  the  war,  and  in  conse- 
quence some  six  electro-metallurgical  companies  have  taken  steps 
to  produce  the  article  themselves.  The  companies  indicated  are 
the  Altos  Homos  de  Viscaya.  the  San  Francisco  del  Desierto.  the 
Fabrica  de  Mieres,  the  Altos  Homo  de  Malaga,  the  Fabrica  de  la 
Senora  Urigoitia  in  Araya,  and  the  Metalurgica  Duro-Felgueta. 
The  1.^3t-named,  it  is  stated,  has  acquired  a  lai'ge  quantity  of  ore  to 
treat  in  its  furnaces. 

Plant    for  Sale. — Oldham  Corporation  Electricity 

Department  has  for  disposal  two  Willans-Siemens  710-KW.  sets, 
shunt-wound,  t.")0-I80  volts.  Particulars  are  given  in  our  advertising 
pages  to-day. 

Liquidations.— Calmox  Asbestos  and  Rubber  Works, 

Ltd. — A  petition,  presented  by  the  Board  of  Trade,  for  the  winding 
up  of  the  company,  is  to  be  heard  on  May  7th. 

Prentice  Wireless  Train  Control.  Ltd. — A  meeting  is  to 
be  held  on  ,Iune  3rd,  at  .5,  Broad  Street  Place,  E.C.  2,  to  hear  an 
account  of  the  winding  up  from  the  liquidator.  Mr.  F.  V.  Royce. 

Watson's  Water  Softeners,  Ltd. — This  company  is  winding 
up  voluntarily,  with  Mr.  G.  H.  L.  Volans,  2.  Albion  Place,  Leeds, 
as  liquidator.     Meeting  of  creditors  held  May  1st. 

Book  Notices. — The  EHi/iiieer's  Year-Bnok  fm-  191S. — 
Edited  by  H.  R.  Kempe,  M.Inst.C.E.  London  :  Crosby  Lockwood 
and  Son.  Price  2."is.  net. — It  is  given  to  very  few  men  to  estab- 
lish a  standard  work  of  reference,  to  preside  over  its  development, 
to  witness  its  steaily  growth  in  popularity  (and  bulk  I),  and  to  see 
it  attain  its  twenty-fifth  birthday.  Our  hearty  congratulations  are. 
therefore,  due  to  Mr.  Kempe  on  the  completion  of  a  quarter  of  a 
century  of  existence  by  his  well-known  Year-Book.  and  on  the 
undoubted  success  whicli  could  alone  justify  so  remarkable  a 
i-ecord.  The  original  volume  contained  some  .")70  pages  ;  the  present 
issue  has  been  expanded  to  no  fewer  than  2.i.il18  pages,  an  increase 
of  nearly  ."00  per  cent.,  and  contains  about  2.000  illustrations. 
Further,  the  volume  has  been  produced  to  all  appearances  in 
identically  the  same  style  as  its  predecessors,  in  spite  of  the 
immense  difficulties  that  must  have  been  experienced  in  achieving 
this  result  under  war  conditions,  the  severity  of  which  can  only  be 


realised  by  those  who  come  into  contact  with  the  printing  world, 
and  our  congratulations  are  therefore  extended  also  to  the  pub- 
lishers. The  contents  have,  iis  usual,  been  fully  revised,  and  new 
sections  have  been  added,  including  Ihoae  on  "  Fuels  :  Solid,  Liquid. 
and  Gaseous,"  by  Mr.  U.  Moore:  "Mine  Valuation,"  by  Prof.  H. 
l.ouis^:  "Metallurgy,"  by  Mr.  0.  W.  Ellis:  and  "  Explosives, '  by 
Prof.'  W.  R.  Hodgkinson.  Turning  over  the  pages  of  this  store  of 
engineering  information,  one  realises  the  impossibility  of  com- 
menting on  the  contents  of  the  lO-odd  sections  :  fortunately,  it  ia 
not  necessary,  for  a  work  which  has  triumphantly  withstood  the 
fires  of  criticism  for  2.")  years  may  confidently  be  relied  upon  as  a 
trustworthy  guide,  and  classed  "Al." 

'  The  Beama  Journal.'  Volume  l^V^,  No.  2.  April,  1918.  London  ; 
King's  House,  Kingsway.     Price  la.  net. 

The  "  M.  &  C.  Apprentices' Magazine "  tor  April,  like  its  fore- 
runners, contains'  a  number  of  interesting  articles — a  voyage  on  a 
Zeppelin  (in  1910),  several'  accounts  of  the  M.  and  C.  camp  from 
dift'erent  points  of  view,  technical  items,  and  an  abundance 
of  house  news  and  notes — and  maintains  the  high  standard  of 
excellence  to  which  we  have  previously  drawn  attention. 

"Post  OJEce  Electrical  Engineers'  Journal."  Vol.  XI,  Part  1. 
April,  1918.  London  :  H.  Alabaster,  Gatehouse  &  Kempe.  Price 
la.  net. 

"Scientific  Industrial  Efficiency."  By  D.  T.  Farnham.  Brick 
and  Clay  Record,  Chicago. 

"  Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  LVI, 
No.  273.  April,  1918.  This  issue  contains  the  following  papers  : — 
'"'Switchgear  Standardisation,"  by  Dr.  C.  C.  Garrard  :  "Galileo  and 
Magnetism:  a  Study,  in  Loadstones,"  J)y  Mr.  J.  J.  Fahie  ;  "The 
Evolution  of  the  Thermionic  Valve,"  by  Mr.  R.  L.  Smith-Rose  ;  also 
the  15th  list  containing  the  names  of  38  members  on  naval  and 
military  service. 

"  Annales  des  Postes,  Telegraphes.  et  Telephones."  Paris :  A. 
Dumas.     Price  12  fr. 


LIGHTING  AND  POWER  NOTES. 


Armagh. — The  Urban  Council  lias  refused  the  GasVo.  < 
permission  to  erect  poles  with  a  view  to  carrying  out  an  electric 

lighting  scheme,  the  view  of  the  majority  being  that  such  a  scheme  \ 

should  be  a  municipal  one.  i 

Australia. — Power  Bill.— The  Bill  that  is  to  be  \ 
reintroduced  before  the  Victorian  Legi.slative  Assembly  this  ses-  \ 
aion.  giving  the  Railway  Commissioners  power  to  install  electric  1 
mains  and  distribute  electric  power,  without  restriction  as  to  area,  J 
is  exciting  considerable  opposition  from  the  Melbourne  City  y^ 
Council  and  the  Melbourne  Electric  Supply  Co.  On  behalf  of  the  , 
prei5ent  distributors  it  is  pointed  out  that  it  would  be  wasteful  to  ' 
have  duplicated  reticulations  in  the  .same,  areas,  and  that,  in  any  . 
case,  since  the  electrified  railways  are  estimated  to  absorb  ; 
•tS.OOO  KW.  of  the  .50,000  KW.  which  the  Newport  plant  is  designed  ^ 
to  produce,  the  competition  of  the  Commissioners  can  only  be  in  / 
the  nature  of  temporarily  "  picking  out  the  eyes "  of,  say.  the  i 
municipality's  largest  consumers,  particularly  future  consumers.  -; 
The  right  of  the  Commissioners  to  obtain  some  financi.al  return  .^ 
from  the  Newport  plant  pending  its  complete  utilisation  by  the  J 
railways  is  not  disputed  by  other  local  authorities ;  but  it  is  con-  . 
tended  that  this  purpose  can  be  most  usefully  and  equitably  served  ^ 
by  Newport  supplying  its  surplus  power  in  bulk  to  the  present  local  ; 
distributing  agencies.  The  views  of  the  various  interested  parties  -^ 
are  at  pre.sent  being  represented  to  the  Government.  It  is  some-  % 
what  significantly  pointed  out  that  if  the  Railway  Commissioners  had  > 
any  earlier  intention  of  catering  for  the  public  demand  for  elec-  f. 
trioity  outside  of  the  railways,  they  have  hardly  provided  for  it  in  S 
the  present  plant,  which,  with  its  25-cycle  frequency,  is  not  as  ^ 
suitable  for  power  and  lighting  purposes  as  the  50-cycle  freciuency.  r 
— Melhiurnc  Age.  | 

Stawell  B.C.  (Vic.)  has  decided  to  confer  with  the  Ararat  (Vic.)  | 
B.C.  on  the  question  of  a  joint  scheme  to  supply  both  munici-  % 
palities  with  electricity  generated  by  water  power  from  the  Jj 
Grampians.  *, 

Hamilton  T.C.  (Queensland)  has  been  notified  by  the  City  Electric  'J 
Co.  that  the  laying  of  the  electric  mains  within  the  town  would 
be  commenced  within  three  months  from  the  date  of  the  Order  in 
Council  and  the  formal  consent  to  overhead  construction.  Electrical 
energy  would  be  available  in  the  town  within  a  month  from  the 
commencement  of  the  work. 

Sydney  City  Council  has  decided  (subject  to  a  satisfactory  agree- 
ment being  signed  for  a  period  of  five  years)  to  give  a  supply  of 
electrical  energy  up  to  the  rate  of  l,50(.i  KW.  to  the  Commonwealth  S 
Steel  Products  Co..  the  supply  to  be  taken  during  May.  June.  July,  J 
and  August  in  each  year,  at  cert.iin  fixed  hours,  at  the  rate  of  'GSd.-B 
per  unit  ;  also,  when  the  supply  is  available,  to  give  energy,  without  ? 
restriction  as  to  hours,  at  '8(1.  per  unit,  the  prices  to  be  subject  to  a^ 
coal  clause.  The  voltage  of  the  supply  is  to  be  approximately  h 
33,000,  three-phase,  ."lO  cycles,  the  demand  not  to  exceed  1,500  KW.,  )- 
with  a  power  factor  of  not  less  than  '85.  the  consumption  per  ^ 
annum  to  be  not  less  than  4,000.000  units.  It  ia  stated  that  theft 
company  is  purchasing  a  site  for  the  works  on  the  banks  of  the 4 
Paramatta  river. — TenAem.  ■  -|j 

Adeimide.— Price  REDtCTioN.^-The  Electric  Supply  Co.  has  re-  ^ 
duced  the  charge  for  electricity  for  power  between  10  p.m.  and  8  p.m.,  ij 
for  a  consumption  up  to  5,000  KW.  per  month,  to  lid.  per  rmit;*i 
above  this  amount  per  month.  Sd.  per  unit  ;  the  tariff  is  subject  to . ' 
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;  li-htieduetiim  with  the  price  of  coal.  These  rates  are  precisely 
L  It  those  ruling-  for  similar  consumption  dnringthe  usual daylig-ht 

iccording  to  a  recent  copy  of  Tenders,  the  Commonwealth  Steel 
1  roducts,  Ltd.,  has  purchased  the  Newcastle  Brick  and  Tile  Co.'s 
works  at  Waratah,  N.S.W.,  for  !ei3,.i00.  In  connection  with  an 
electric  supply  for  the  company,  nejrotiations  have  been  in  proiiress 
Iwtween  the  company,  the  Railway  Department,  and  the  Newcastle 
L-ity  electrical  engioeer.  The  Railway  Department  has  now  notified 
rhe  Newcastle  Corporation  that  the  Commissioners  are  prepared  to 
take  the  necej^sary  steps  to  provide  for  an  additional  load  of 
1,500  KW.  within  12  months  and  of  2,000  KW.  in  18  months,  the  con- 
ditions to  be  subject  to  the  existing-  arrangement  between  the 
Council  and  the  Railway  Department. 

Bexhill. — Price  Increase. — The  Corporation  Iws  decided 
to  increase  the  price  of  electricity  by  10  per  cent.,  makin;;-  an 
advance  of  25  per  cent,  on  pre-war  rates.  Prepayment  meter  rates 
will  be  raised  from  Is.  to  2s.  6d.  per  quarter. 

Braintree. — Prov.  Order. — The  U.D.C.  has  received  a 

communication  from  the  B.  of  T.  stating  that  until  the  reports  of 
the  two  Parliamentary  Committees  were  received  the  Board  could 
not  proceed  with  the  application  for  a  prov.  order  for  electric  light- 
ing, and  as  those  reports  could  not  be  received  in  time  for  the 
present  session  of  Parliament,  the  matter  would  have  to  stand  over 
for  another  year. — Esxe.r  Wrekh/  SCews. 

Continental. — -France. — The  Societe  des  Forces  Motrices 

de  Vicors  is  establishing  an  electric  general  ing  station  to  utilise  the 
water  power  of  the  River  Doux  at  Saint  BarthelemyCArdoche).  Four 
groups  of  1.200-H,p.  turbines,  coupled  to  three-phase  alternators 
working  at  3.S00  volts,  50  periods,  are  being  provided  for.  some  of 
these  being  already  completed  and  at  work.  The  current  generated 
is  stepped  up  to  a  pressure  of  .32.000-35,000  volts,  and  is  transmitted 
to  Tournon,  about  4J  miles  away. 

Sweden.  —  Among  the  new  electricity  supply  undertakings 
recently  organised  in  Sweden  are  the  Sodra  Vattenkraft  Aktie- 
bolag,  Jonhoping.  to  establish  a  hydro-electric  station,  and  the 
Aktiebolag  Malmtacks  Electricitetsverk  to  establish  a  central 
station  in  the  town  of  Malmtack. 

Dublin. — Tuesday,  April  23rd,  was  observed  as  a  day  of 
"Rest"  by  Irish  labour  generally,  by  way  of  demonstrating  the 
authority  of  the  Unions  in  a  protest  against  the  application  of  con- 
scrijjtion  to  the  country.  As  a  result,  most  of  the  electrical  works 
were  closed  down.  In  Dublin  the  Corporation,  at  the  request  of 
the  Labour  leaders,  closed  down  the  works  from  6  a.m.  to  6  p.m. 
The  "  Rest  "  did  not  affect  Belfast  or  the  north-east  towns,  where 
work  proceeded  as  usual.  In  some  towns  in  the  east  and  south 
strong  complaint  was  made  as  to  the  cutting-off  of  supplies. 

East  Ham. — Price  Increase. — The  charges  for  electrical 

energy  subsequent  to  the  meter  readings  of  the  June  quarter,  1918. 
and  of  the  tramway  undertaking  as  from  April  1st,  1918.  are  to  be 
as  follows  : — Private  supply  :  Fixed  rate,  4d.  per  imit.  plus  33:'  per 
cent.  ;  maximum  demand,  5jd.  per  unit  for  the  maximum  demand 
lor  one  hour  per  day  for  92  days  per  quarter,  and  2id.  per  imit 
for  all  current  in  excess  of  this  amount,  plus  33jd.  per  cent.  Con- 
tractors' rate  :  2d.  per  unit,  plus  33:'|d.  per  cent.  Power  and 
heating  :  I'id.  per  unit,  plus  33i  per  cent.,  for  first  1,000  units  per 
quarter  ;  lid.  per  unit,  plus  33.'  per  cent.,  subsequent  consumption 
up  to  fi.OOO  units  per  quarter;  }\d.  per  unit,  plus  33i  per  cent.. 
6,000  units  and  upwards  per  quarter.  Outdoor  signs  :  2id.  per 
unit,  plus  33';  per  cent.  Arc  lamps  :  Special  rates  ;  charge  to  be 
increased  by  id.  per  lamp  per  hour,  plus  33  J  percent.  Any  other  special 
rateijn  force  to  be  increased  id.  j)er  unit,  plus  33/,  per  cent. 
MinSium  charge  to  be  3s.  per  meter  per  quarter,  plus  33A  per  cent.. 
for  private  lighting  and  power  supply  and  12s.  per  annum,  plus  33', 
per  cent.,  for  heating  supply.  Traction  supply:  l-0li25d.  per  unit, 
plus  33:5  per  cent. 

Edinburgh. — Price  IxrKEASE. — -The  E.Tj.  Committee  has 
recommended  that  the  charges  for  electricity  to  private  consumers 
should  be  3}d.  per  unit,  an  increase  of  Id.,  and  for  jiower  1,'d.,  plus 
20  per  cent.,  instead  of  1  'd..  plus  10  per  cent.,  as  at  present. 

Glasgow. — Street  Liohting.— Arran.iiemente  are  beintr 

made  for  drastic  reductions  in  street  lighting,  which  will  amount 
to  about  50  per  cent.,  taking  the  city  as  a  whole.  Lighting  will  be 
graduated  in  accordance  with  the  requirements  of  traffic  :  in  busy 
thoroughfares  lighting  will  be  less  restricted  than  in  suburban 
districts. 

Hornsey.  —  Price  Lvcrease.  —  The  T.C.   has  decided 

from  the  reading  of  the  meters  in  June  next  to  make  a  minimum 
charge  of  Gs.  8d.  for  each  of  the  two  summer  quarters,  and  of 
13s.  4d.  for  each  of  the  two  winter  quarters  for  electricity  supplied. 

Ilford. — Price  Increase.— The  Electricity  Committee 
has  recommended  the  following  revised  tariffs,  to  come  into  opera- 
tion from  the  next  reading  of  the  meters : — For  residential 
premises,  Rate  "  A.'' — 12j  per  cent,  per  annum  on  rateable  value, 
plus  Id.  per  unit.  Both  the  above  charges  will  be  subject  to  an 
increase  of  50  per  cent.  Rate  ''B." — For  lighting,  (Id.  per  unit  : 
arc  lamps,  .5d.  per  unit.  Rate  "C." — Maximum  demand  system, 
8d.  and  3d.  per  unit.  Rate  "  D." — Slot  meters,  6'.d.  per  unit.  For 
power. — Rate  "  E  "  maximum  demand  system,  4d.  and  2d.  per  unit. 
Rate  "  F." — First  500  units  per  quarter,  4d.  per  unit  :  next  1,000 
unita,  3d.  per  unit ;  next  1,000  units,  2.id.  per  unit ;  all  over  2,500 
units  per  quarter,  24d.  per  unit  ;  10,000  units  and  over  per  ([uarter, 


2ld.  per  unit.  For  heating.  &c.  :~Kate  "(i."— 2Jd.  per  unit 
Rates  for  special  purposes  : — Kinemas.vehiclecharging.  photographic 
lamps,  bulk  suppl.y,  &c.,  25  per  cent,  additional,  making-  total 
increase  75  jjer  cent.     MinimunKT^s.  per  quarter  net, 

Kilmarnock. — Annual    Report. — The    report    of    the 

years  working  of  the  Corporation  electricity  department  to  May 
'l5th,  I9I7, shows  total  revenue  £33.809.  working  expenses  £17,863. 
gross  profit  (including  income-tax  retained)  £16,004,  capital 
charges  £9.379,  net  profit  £6.625,  as  against  a  profit  of  £3,342  for 
191.5-16,  From  the  net  profit  of  £6.625  a  sum  of  £1,000  has  been 
repaid  to  the  gas  department  on  account  of  various  sums  advanced 
during  the  first  few  years  of  the  undertaking,  leaving  a  net  balance 
of  £5,625.  Mr.  Bexon,  chief  electrical  engineer,  states  that  during 
the  year  8.373,517  units  werp  sold  as  compared  with  5,026,800 
the  previous  year  :  the  great  increase  is  entirely  due  to  the 
rapid  development  of  the  power  load,  of  the  full  output  S7'8  per 
cent,  ift  for  energy  used  by  consumers  under  agreements  varying  in 
periods  from  five  to  13  years.  An  increase  of  1.693,696  units  has 
Jaeen  obtained  from  the  Burgh  of  KUmarnock,  and  from  the  outer 
burghs  an  increase  of  1,653.021  units  over  the  previous  year.  In  the 
eastern  area  a  large  number  of  mills  have  been  connected  during  the 
year,  but.  owing  to  Government  resti'ictions,  many  of  the  remaining 
mills  not  employed  on  Government  work  which  would  have  taken 
the  supply  have  been  unable  to  obtain  the  necessary  motors  and 
material.  In  the  Irvine  districts  it  can  be  safely  stated  that  all 
the  large  works  now  take  the  supply  from  the  department,  and  in 
the  City  Council  area  three  coal  pits  have  been  electrified  chiefly 
for  pumping  purposes  during  the  year,  and  a  number  of  farms  have 
taken  the  supply  for  agricultural  purposes.  Total  works  costs  per 
unit  '51 2d.,  as  against  -585d.,  which  is  the  same  figure  as  was 
obtained  for  1914-15.  Average  price  of  coal  per  ton  in  1915  4s.  2d., 
1916-17  10s.  lOd.  Load  factor  2960,  as  compared  with  24'28 : 
maximum  load  3.250  KW.,  as  against  2,400  kw.  ;  707  motors  con- 
nected, with  a  total  of  8.887  H.P. 

Manchester. — Rate  Aid. — The  Electricity  Committee 
has  been  able  to  allocate  £16.570  for  rate  aid,  and  also  £1,996  for 
special  expenditure  for  which  borrowing  powers  were  not  obtain- 
able, and  to  carry  £6,469  to  reserve  fund.  The  departmental  year 
closed  with  a  surplus  of  £8,465,  instead  of  a  deficit  of  £10,570. 
During  the  coming  year  the  rate  aid,  fixed  by  the  Council  at  1  per 
cent,  on  capital  outlays,  will  absorb  £33.400,  or  more  than  double 
last  year's  contribution. 

Nelson. — Year's  Workinr. — There  was  a  loss  on  the 
working  of  the  electricity  undertaking  for  the  past  year  of  £1,987. 

Newcastle-on-Tyne. — A  conference  of  representatives  of 
municipalities  in  the  North-East  of  England  was  held  in  Newcastle 
on  .\pril  2i;th,  to  consider  the  report  of  the  Coal  Conservation  Sub- 
Committee,  and  it  was  discussed  at  length  in  private.  The  con- 
ference agreed  that  the  manufacture  of  electrical  energy  for  public 
utility  purposes  should  be  under  publjc  control.  The  following 
resolution  was  also  adopted  ; — "That  this  conference,  whilst  recog- 
ui?ing  that  the  unification,  production ,  and  distribution  of  electrical 
energy  over  areas  sufEcientl.y  large  and  carefully  defined  is  desir- 
able, does  not  endorse  the  recommendations  in  the  report  of  the 
Coal  ('onservation  Sub-Committee,  and  agrees  to  appoint  a  Com- 
mittee to  consider  that  report,  and  prepare  a  reasoned  statement  in 
relation  thereto.'' 

Shropshire  Power  Co.'s  Bill. — The  Shropshire,  AVone.ster- 

shire,  and  Staffordshire  Bill  was  further  considered  by  Lord 
Muir  Mackenzie's  Committee  of  the  House  of  Lords  last  week. 
Mr.  V,  Knox,  who  apjjeared  for  the  Corporation  of  Wolverhampton 
and  Smethwick.  asked  for  the  insertion  of  a  clause  which  provided 
that  the  Shropshire  Co.  should  not,  during  the  continuance  of  the 
present  war,  or  for  two  years  afterwards,  exercise  in  the  northern 
area,  or  any  part  thereof,  any  powers  they  possessed  under  the  Act 
of  1913.  or  this  Act.  and  that  nothing  contained  in  this  Act  should 
prejudice  any  application  which  might  be  made  by  a  public  body 
authorised  by  Parliament  to  supply  electricity  for  the  cesser  or 
revocation  of  the  company's  power.  Mr.  Lloyd,  for  the  company, 
said  the  clause  would  make  the  position  of  the  Shi'opshire  Co. 
impossible  ;  it  would  exclude  them  from  the  whole  county  of 
Stafford  and  the  greater  part  of  the  county  of  Worcester,  One  of 
the  maiu  objects  of  the  Bill  was  to  enable  the  promoters  to  link-up 
with  Birmingham.  Lord  Muir  JIackenzie  said  the  Committee  was 
of  opinion  that  the  Shropshire  Co..  pending  the  introduction  of  a 
great  scheme  for  the  supply  of  electric  power  in  the  district,  should 
not  be  allowed  to  penetrate  into  the  northern  areji.  The  decision 
would  not  affect  any  district  where  the  Shropshire  Co.  were  now 
supplying  electricity. 

At  the  resumed  silting,  Mr.  Charteris,  on  behalf  of  the  promoters, 
said  the  parties  had  practically  agreed  upon  a  clause  to  carry  out, 
their  Lordships'  decision.  The  clause  was  substantially  the  same 
as  was  submitted  by  Mr.  Knox,  the  only  difference  being  in  regard 
to  a  subsection  which  provided  that  the  comp.any  should  not.  except 
by  direction  of  the  Ministry  of  Munitions,  with  the  consent  of  the 
Midland  Electric  Corporation  for  Power  Distribution,  or  in  the 
Borouglis  of  Walsall,  Wolverhampton,  and  W.  Bromwich,  with  the 
consent  of  the  local  authorities  thereof  respectively,  during  the 
continuation  of  the  present  war,  and  for  two  years  thereafter, 
supply  electricity  in  the  area  in  the  section  defined,  or  in  any 
part  thereof,  to  any  authority,  company,  or  person  not  supplied 
by  the  company  on  April  25th.  1918. 

The  Committee  agreed  with  the  clause  as  handed  in.  and  the  Bill, 
having  passed  the  Committee  stage,  was  ordered  to  be  reported  to 
the  House  of  Lords  for  third  reading. 


422 


THE    ELECTRICAL    REVIEW. 


[Vol.  82.    No,  2.110,  May  3,  1918. 


Rawtenstall. — Pi-ant  Hxtknsions. — At  Uic  Cnrpoi-iitinn 

oleotricity  works,  a  few  days  a<jo,  the  Mayor  started  a  new  turho- 
alternator,  which  will  increase  the  output  from  five  million  to 
seven  million  units,  the  total  cost  of  the  work  being  £9,7G0, 
which  is  being:  paid  out  of  the  revenue.  The  new  installation 
raises  the  capacity  of  the  Hareholme  works  from  +,400  H.P.  to 
7,500  H.P. 

Rochdale, — Year's  Workiivg. — The  result  of  the  past 
year's  working  of  the  electricity  department  of  the  Corporation  is  a 
deficiency  of  £3.674,  which,  added  to  a  debit  balance  of  £6,03t; 
broug-ht  forward,  leaves  a  total  deficit  of  £9,710.  This  amount  is 
to  be  taken  from  the  depreciation  fund,  which  will  now  l>e  reduced 
to  less  than  £200.  This  proposal  is  being-  made  to  avoid  an  in- 
cx-ease  of  (id.  in  the  rates,  which,  apart  from  this,  are  to  go  up  from 
9s.  6d.  to  10s.  9d.  The  income  of  the  electricity  undertaking  was 
£74,34],  an  increase  of  £12,30(>,  whilst  the  working  expenses 
(£54,302)  were  lower  by  £269.  The  gross  profits  were  £20,038,  an 
increase  of  £12.238.  Interest  ahd  sinking-fund  charges  were 
£19,562,  depreciation  £2,495,  and  half  wages  and  bonuses  make  up 
the  difference. 


TRAMWAY  AND  RAILWAY  NOTES. 


Birmingham. — Fare  Revision. — The  revised  tramway 

fares  on  the  Corporation  electric  tramways  came  into  operation  on 
Monday,  last  week.  The  first  Id.  stages  are,  on  the  average,  a  mile 
and  a  quarter  in  length,  and  the  other  stages  on  the  routes  are 
shortened  accordingly.  The  general  effect  is  an  increase  of  id.  on 
the  longer  journeys.  The  Tramways  Committee  claims  that,  with 
the  increased  fares,  Birmingham  compares  favourably  with  other 
cities  and  towns,  some  of  which  have  adopted  a  minimum  fare  of 
1  Jd.,  and  have  no  overlapping  stages.  The  Committee  is  not  com- 
pelled under  its  statutory  obligations  to  carry  ordinary  passengers 
more  than  a  mile  for  Id.  ;  but  there  is  a  direction  to  carry  workmen, 
at  specified  times,  two  miles  for  the  Id.  tare.  In  view  of  the 
increased  cost  of  running  the  tramway  system,  the  City  Council 
has  asked  the  Board  of  Trade  to  consent  to  a  removal  of  this 
obligation.  Children's  fares  have  also  been  revised — the  minimum 
is  Id. 

Bolton. — Rate  Aid. — The  Tramways  Committee  has 
decided  to  transfer  £15,500  in  aid  of  rates,  the  amount  estimated 
at  the  beginning  of  the  year,  and  has  also  agreed  to  estimate  for  a 
similar  sum  as  profit  in  aid  of  rates  for  the  year  ending  next 
March. 

Bristol. — Strike. — The  Timeit  states  that  the  tramway 
services  were  partly  suspended,  on  Tuesday  last  week,  by  a  strike 
involving  the  question  of  the  employment  of  non- Unionists. 

On  April  26th  the  men  resolved  to  resume  woi'k,  pending 
negotiations  between  the  Transport  Workers'  Federation  and  the 
company. 

Burnley. — Fare  Revision. — The  Tramways  Committee 

has  decided  to  recommend  the  Town  Council  to  adopt  increases 
of  tramway  fares  from  June  1st.  School  children  at  present  using' 
discount  tickets  will  be  affected  by  the  alterations,  and  a  number 
of  transfer  tickets  are  to  be  abolished. 

Cardiff. — Economy. — The  Corporation  Tramway  Depart- 
ment appreciates  the  scarcity  of  paper.  All  scrap  is  returned  to 
the  firm  supplying  the  tickets,  while  the  sweepings  of  the  cars  are 
riddled,  put  in  bags,  and  returned  to  the  paper  mills. 

Continental. — Germany. — Three  electric  locomotives  of 
a  new  type  have  recently  been  put  in  service  for  goods  traffic  on 
the  Magdeburg-Leipzig-Halle  section  of  the  German  State  Railways. 
The  machines  are  of  1,200  h.p.,  and  are  designed  to  work  with 
alternating  current  at  13,500  volts,  16?  periods  per  second,  each 
locomotive  being  equipped  with  a  couple  of  motors.  The  loco- 
motives were  buUt  by  the  Allgemeine  Electricitats  Gesellschaft, 
Berlin,  which  has  also  27  more  of  the  same  type  in  course  of 
construction  for  goods  train  haulage. 

The  Krmiticj  Xewx  states  that  all  the  tramways  and  omnibuses  in 
Budapest  have  ceased  to  run. 

Cork. — Wages. — The  Tramway  Co.'s  employes'  wages 
demand  has  been  settled  by  negotiation,  thus  averting  a  threatened 
strike. 

Dublin. — Fare  Increase. — A  revised   list  of  fares  on 

the  United  Tramway  Co.'s  lines  came  into  operation  recently.  Its 
effect  generally  is  an  increase  of  Jd.  on  the  overlapping  stages, 
which  means  that  most  of  the  Id.  stages  are  now  l|d.,  but  some  of 
the  Id.  far-es  remain  the  same.  Special  through  cars  to  outlying 
places  have  been  withdrawn,  as  also  have  season  tickets. 

Wages. — Mr.  J.  H.  Baillie,  arbitrator  in  regard  to  the  United 
Tramway  Co.'s  employes'  application  for  a  20s.  advance  on  pre-war 
rates,  has  decided  on  5s.  increase  for  men  whose  aggregate  advances 
since  the  war  do  not  exceed  15s.  over  pre-war  rates,  and  an  increase 
to  produce  20s.  over  pre-war  rates  for  men  in  the  power-station, 
overhead  department,  and  Ballsbridge  works  whose  increases  since 
the  war  are  in  excess  of  15s.  but  less  than  208.,  the  advances  not  to 


apjily  to  traffic,  motor,  oi'  ticket  inspectors,  timekeepers,  tradesmen 
at  Balhbridge,  the  cable  department,  or  workmen  at  the  Inchicorc 
works. 

Halifax. — Wages. — The  Tramways  and  Electricity  Com- 
mittee has  appointed  a  Special  Sub-Committee  to  consider  the  scale   J 
of  pay,  &c.,  now  in  force  for  inspectors,  motormen.  and  conductors 
in  the  Tramways  Department,  and  to  report. 

Heywood. — Year's  Working. — The  year's  working  of 
the  Corporation  tramways  has  resulted  in  a  profit  of  £502,  as  com- 
pared with  a  loss  of  £783  for  the  previous  year. 

Kilmarnock. — Year's    Workincj. — The   report   of    the 

burgh  tramway  undertaking  for  the  year  ended  May  15th,  191 7, shows 
total  revenue,  £9,200  :  operating  expenses,  £8,048  ;  gross  profit, 
£1,152  ;  after  deducting  sinking-fund  and  interest  charges  and 
allowing  £1,160  for  depreciation,  there  is  a  net  deficit  of  £3,163. 
as  against  a  deficit  of  £3,064  in  1915-16.  Average  total  revenue 
per  car-mile,  9'23d.  ;  average  operating  expenses  per  car-mile, 
including  power  cost,  8'073d.  Number  of  passengers  carried, 
2,483,15.5;  car-mileage,  239,296— an  increase  of  71,068  passengers 
and  a  decrease  of  36,053  miles. 

Leeds. — Fare  Revision. — It  is  announced  that  sonu' 
misunderstanding  has  arisen  in  regard  to  the  proposed  revised 
tramway  fares.  The  idea  got  abroad  that  id.  fares  were  to  be 
entirely  abolished,  but  it  is  st.atetl  by  the  department  that  the  end 
of  the  -Jd.  fare  applies  only  on  the  existing  first  two  id.  stages  from 
the  centre  of  the  city. 

Leyton. — Electric  Vans. — The  U.D.C.  is  pressing 
upon  the  Government  department  concerned,  as  a  matter  of  urgency, 
a  request  for  authority  to  purchase  two  electric  dust  vans. 

Liverpool. — Year's  Working. — Compared  with  pre-wai- 
times,  the  traffic  on  the  tramways  during  1917,  according  to  the 
manager's  statement  published  on  Monday,  shows  an  increase  of 
40  million  passengers.  Causes  are  to  be  found  in  the  diversions 
from  railway  traffic,  munition  workers,  and  the  port's  shipping 
activity.  The  year's  revenue  was  £,■545,645,  yielding  a  gross  profit 
of  £270,000,  of  which  £125,000  goes  to  the  relief  of  the  rates. 

London. — L.U.T. — According  to  the  Evemtuj  Xeir><,  the 
proposal  to  abandon  portions  of  the  London  United  Tramway 
system  has  been  dropped. 

Manchester. — Fare  Increase. — The  Tramways  Com- 
mittee has  decided  to  ask  the  City  Council  for  leave  to  revise  the 
passenger  fares  as  follows  :— Halfpenny  stages  on  circular  and  other 
routes  to  be  abolished,  and  the  minimum  fares  on  such  routes  to  be 
Id.  ;  workmen's  fares  to  be  abolished  on  all  routes,  and  every  class 
of  passenger  called  upon  to  pay  ordinary  fares  ;  a  new  scale  to  be 
adopted  of  approximately  two  miles  for  Id.  from  the  centre  of  the 
city  ;  corresponding  increase  as  regards  1  id.,  2d.,  and  higher  fares 
and  stages  ;  fares  of  children  up  to  14  years  of  age  to  remain  as  at 
present,  namely,  half  tares.  The  statutory  requirement  is  to  carry 
workpeople  two  miles  for  Id.,  whereas  at  present  in  Manchester  the 
workpeople's  stages  average  about  3J  miles  for  Id.  The  Com- 
mittee state  that  it  is  compelled  to  make  these  changes  because  of 
the  City  Council's  demand  for  a  contribution  of  £111,890  in  aid  of 
the  rates,  and  the  several  heavy  charges  in  respect  of  war  bonuses, 
service  allowances,  &c..  amounting  in  the  aggregate  to  £319,745. 

Nelson. — Year's  Working. — The  light  railway  nnder- 
taking  shows  a  net  profit  on  the  year  of  £615. 

Northampton. — Sunday  Service. — The  Tramways  Com- 
mittee has  decidetl  to  cease  running  tramway-cars  on  Sundays,  anJ 
to  stop  them  half-an-hour  earlier  on  week-days. 

Preston. — Purchase  of  Cars. — The  Town  Conncil  has 
adopted  the  recommendation  of  the  Tramways  Committee  to  pur- 
chase six  additional  single-decked  cars  from  the  Sheffield  Corpora- 
tion, at  a  cost  of  £850  each.  Alderman  Ormrod  stated  that  there 
was' a  big  increase  in  traffic,  over  44,000  more  passengers  being 
carried  the  other  week,  as  compared  with  the  corresponding  period 
of  last  year,  and  the  new  cars  would  be  of'very  great  service. 

Southend. — Fare  Increase. — The  Evening  News  says 
that,  commencing  May  1st,  all  fares  on  the  Corporation  tramways 
will  be  increased  by  75  per  *ent. 

Tramway  Charges. — Last  week  the  House  of  Commons 
appointed  a  Select  Committee  to  consider  and  report  whether 
it  is  expedient  that  some  provision  should  be  made  for  the 
temporary  modification  of  statutory  requirements  with  regard  to 
the  charges  for  the  conveyance  of  traffic  on  tramways  and  light 
railways  constructed  wholly,  or  mainly,  on  public  roads,  in  the 
case  of  undertakings  whose  financial  circumstances  have  been 
injuriously  affected  by  causes  arising  out  of  the  war.  The  following 
are  the  names  of  the  members  of  the  Committee  : — Capt.  Barnett. 
Sir  J.  Boyton,  Mr.  Broughton,  Mr.  Cochrane,  Sir  A.  Fell,  Mr. 
Nugent,  Sir  W.  Pearce,  Mr.  Kendall,  Mr.  Tootill,  and  Mr.  Watt. 

Whitley  and  Monkseaton.— At  a  meeting  of  the  District 
Council  it  was  stated  that  the  Tynemouth  Corporation  was  con- 
sidering the  question  of  the  local  tramways  in  view  of  the  fact  that 
the  lease  with  the  present  company  was  approaching  its  termi- 
nation, and  a  joint  conference  was  suggested.  It  was  decided  that 
the  Tynemouth  Corporation  be  asked  to  meet  the  District  Council 
in  Committee. 
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TELEGRAPH  AND  TELEPHONE  NOTES. 

Delivery  of  Telegrams. — Notice  is  given  in  the  Lundon 

Gazette  of  the  issue  of  regulations  relating  to  special  instructions 
as  to  the  delivery  of  telegrams,  which  come  into  force  on  June  1st, 
1918. 

South  America.^The  Brazilian  Government  has  author- 
ised the  Western  Union  Telegraph  Co.  to  lay  two  cables  from  Rio 
de  .Taneiro  to  other  Brazilian  ports.  One  is  to  extend  northward 
to  Belem  or  Para,  which  ia  located  on  the  Para  River,  80  miles 
from  the  Atlantic  Ocean.  This  cable  will  be  approximately  :i,.500 
miles  in  length.  The  other  line  will  extend  from  Rio  to  Paran- 
aqua,  a  maritime  town  about  650  miles  down  the  coast.  It 
is  expected  that  the  Rio-Belem  cable  wOl  be  extended  to  the 
Antilles. 

The  extension  of  cable  landing  rights  to  the  Western  Union  Tele- 
graph Co.  has  been  a  subject  of  negotiation  for  several  months 
between  the  company  and  the  Brazilian  Government.  These  rights 
heretofore  have  been  held  exclusively  by  British  companies.  As  it 
is  impossible  to  obtain  cable  either  in  the  United  States  or  abroad, 
actual  construction  of  the  two  new  lines  probably  will  not  be 
liegun  until  after  the  war. — T.  anil  T.  Age. 

llnited  States. — The  main  purpose  of  the  Pan-American 
Wireless  Telegraph  and  Telephone  Co.,  which  was  organise<l  in 
New  York  recently,  is  to  connect  the  United  States  with  all  the 
countries  of  South  and  Central  America,  and  the  West  Indian 
Islands,  by  wireless  telegraphy.  It  will  begin  with  Argentina, 
where  the  arrangements  with  the  Government  have  been  con- 
cluded, and  its  technical  experts  are  an'anging  for  suitable  sites,  so 
that  the  high-power  stations  and  their  necessary  equipment  can  be 
completed  and  ready  for  service  within  the  next  12  months.  The 
work  will  afterwards  be  taken  up  in  Brazil,  and  then  in  the  other 
States  successively,  and  as  rapidly  as  the  necessary  arrangements 
can  be  made.  Mexico  will  be  included  in  the  system.  Wireless 
stations,  more  powerful  and  complete  than  any  heretofore  con- 
structed, will  be  erected  in  each  of  the  principal  trade  centres  of 
the  various  countries,  and  will  be  able  to  carry  on  a  24-hour  com- 
mercial telegraph  service  with  New  York.  Messages  intended  for 
Europe  will  be  sent  either  directly  or  through  the  trans-Atlantic 
wireless  service  of  the  Marconi  Wireless  Telegraph  Co.  of  America, 
making  connections  with  Great  Britain,  France,  Spain,  Italy,  Russia 
and  Scandinavia  :  and.  from  the  Pacific  Coast — San  Francisco, 
Cal. — wireless  connections  will  be  made,  through  Hawaii,  with 
Japan  and  the  Orient.  In  the  United  States  the  system  will 
connect  with  the  land  lines  of  the  Western  Union  Telegraph  Co. 
This  greatly  improved  service  will  be  accomjianied  by  a  substantial 
reduction  of  rates. 

The  fulfilment  of  this  comprehensive  programme  will  be  greatly 
facilitated  by  the  adoption  of  the  latest  inventions  in  wireless  tele- 
graphy, including  the  patents  and  improvements  of  the  American 
and  English  Marconi  Companies  and  the  Danish  Poiilsen-Pedersen 
system.  The  new  company  is  in  a  very  strong  financial  position, 
with  abundant  resources  Ifor  the  carrying-out  of  its  great  under- 
taking. No  stock  is  offered  for  sale.  The  president,  Mr.  Edward  J. 
NaUy,  is  also  vice-president  and  general  manager  of  the  Marconi 
Wireless  Telegraph  Co.  of  America. 

The  Western  Union  Telegraph  Co.,  at  the  end  of  1917,  had 
199,473  miles  of  pole  line.  1,599,^77  miles  of  wire,  2,87.")  milea  of 
land  line  cables,  and  22,915  n.  miles  of  ocean  cables,  with  25,166 
olBces  in  operation.  The  traffic  was  unprecedented,  showing  an 
increase  of  66  per  cent,  over  1914. — T.  and  T.  Age. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Aastralia. — Melbourne. — Jmie  7th.     Department  of 

the  Navy.      Supply  and  erection  of  power  plant  at  Garden  Island, 
Sydney.     Director  of  Navy  Contracts,  Melbourne. 

Brisbane.— July.  Treasury.  Steam-driven  turbo-alter- 
nators, boilers,  and  boiler-house  equipment  for  the  Inkerman 
irrigation  area  near  Townsville,  N.  Queensland.  Under-Secretary, 
the  Treasury,  Brisbane. 

Glasgow. — May  7th.  Cleansins  Department.  Six  months' 
supply  of  electrical  material.  Mr.  W.  Greig,  Superintendent,  20, 
Trongate. 

Hoylake  and  West  Kirby.— May  nth.    Supply,  etc.  for 

one  year  to  March  Slst,  1919,  of  metallic  filament  lamps.     Particulars 
from  R.  Williams,  Clerk  to  Council,  Town  Hall,  Hoylake. 

Lelth. — May  Gth.  Electricity  Committee.  Si.\  or  12 
months' supply  (9,000  and  18,000  tons)  of  washed  singles.  Burgh 
Electrical  Engineer. 

London. — ISLrNRTON.— May  24th.  Lighting  Committee. 
.5,000-KW.  turbine,  alternator,  exciter,  condensing  plant,  switchgear, 
piping,  &c.,  water-tube  boiler,  coal  conveyer,  telpher,  "burners, 
steam  piping,  &c.     See  "  Official  Notices"  April  1 9th. 

H.M.  Office  of  Works.  May  10th.  Supply  of  main  switches. 
See  "  Official  Notices  "  to-day. 


Redditch. — May  l:!th.  U.D.C.  Turlio-alternator,  cooling 
tower,  switchgear,  water-tube  boiler,  inc.  See  "  Official  Notices," 
April  26th. 

Spain. — Miraicipal  authorities  of  Yillarramiel  (Province 
of  Palencial  Tenders  for  the  concession  for  the  electric  lighting 
of  the  town  during  15  years. 

Warrington.  —  May  22nd.  Electricity  and  Tramways 
Committee.  Motors  and  transformers.  See  "Official  Notices" 
to-day. 


CLOSED. 

Uford.— U.D.C.    Fuller  AVire  .t  Cable  Co.,  Ltd.     1  r.O  yd. 

61/12.  600-volt  cable,  £125. 

Spain. — La  Sociedad  Energia  Electrica  de  Cataluna  has 
recently  placed  a  contract  with  Messrs.  Escher,  Wyss  &  Co.,  of 
Zurich,  for  three  Pelton  turbines  for  its  new  hydro-electric  station 
near  Capdella,  in  the  Pyrenees.  Each  of  the  turbines  will  be  of 
6,700  H.P.,  when  running  at  a  speed  of  375  revs,  per  minute. 


FORTHCOMING     EVENTS. 


p.m. 


Institution  or    Mechanical   Engineers.— Friday,  -May  :)nl.    At  i 

ll,r  111  titiition  of  Ci\il  Kngineeis,  1 1  icat  <ieorge  Street,  S.W.      LiiaLUssion 

on  til.-  (iiipi^i    ■■  t:mi)loyiiifiit  liI  WfHiieii  in  Munition  l-^actories." 
Junior    Institution  of    Engineers.-  Friday,  May  SrJ.    At  7.30  p.m.    At  3a. 

Victoria  Street,  S.W.     Paper  on  "  Power  Plants  ;   National,  Communal,  or 

Industrial,"  by  Mr.  W.  A.  Tookey. 

Saturday,  May  Uth.    At  3  p.m.    At  the  Holbom  Restaurant  (Venetian 

Chamber).    Annual  Bohemian  Concert. 

(Nortli-Eastern  Section.)- Tuesday,  May  7th.     At  7.15  p.m.    At  the 

Mining  Institute,  Neville  Street,  Newcastle-on-Tyne.      Paper  on  "  Critical 

Speeds  of  Shafts,"  by  Mr.  G.  Bonner. 
Association    of    Mining    Electrical    Engineers    (West    of    Scotland 

Branchi.  — Monday,   May  6th.     At  4.30  p.m.     At  the  Ptoyal  Technical 

College,  George   Street,  Glasgow.     Paper  on  " Organisation  of  Electrical 

Repairs,'   by  Mr.  J.  McCanu.    Annual  meeting. 
Roentgen  Society.— Tuesday,  May  7thjq5  At  7.45  p.m.     At  the  Royal  Society 

of  .\rts.    General  meeting. 
Faraday    Society.- Tuesday,  May  7th.    At  6.30  p.m.    At  Burlington  House, 

Piccadilly,    W.    1.      Discussion    on    "  The    Co-ordination    of    Scientific 

Publication,"   to  be  opened  by  Sir  Robert  Hadfield,  F.R.S. 
Salford   Technical  and  Engineering  Association.— Wednesday,  May  8th. 

At  7  p.m.     Visit  to  Messrs.  Mitchell,  Shiickleton  i  Co.,  Ltd.,  Vulcan  Works, 

Patricroft. 
Institution  of  Electrical  Engineers.- Thursday,  May  9th.    At  6  p.m.    At 

the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.      Discussion 

on   "  A  British  Electrical  Proving  House,"  with  an  introductory  paper  by 

Mr.C.  Tumbull. 

(Newcastle   Local  Section).- Monday,  May  6th.     At  6.45  p.m.    At 

the  Mining  Institute.    Informal  discussion  on  "  The  Proposed  Regulations 

for  the  Electrical  Equipment  of  Ships,"  to  be  opened  by  Mr.  A.  P.  P.yne. 
(Scottish   Local  Section).— Tuesday,   May  7th.     At  7.30  p.m.     At 

207,    Bath    Street,    Glasgow.      Informal    discussion    on    •'  The    Proposed 

Regulations   for  Electrical  Equipment  of  Ships."    to  be  opened  by  Mr. 

J.  F.  Nielson. 
Electrical    Power   Engineers'   Association  (Midland   Section).— Friday, 

May  10th.    At  the  Imperial   Hotel,  Temple  Street,  Birmingham.    At  7.30 

p.m.    Smoking  Concert. 
London  Association  of  Foremen  Engineers.— Saturday,  May  nth.     At 

6  p.m.    At  Cannon  Street  Hotel,  E.C.      Sixtv-flfth  Anniversarj-  Festival. 


NOTES. 

The    Lochaber  Water   Power   Bill.— In  the   House  of 

Lords,  on  Tuesday,  Lord  Balfour  moved  the  rejection  of  the  British 
Aluminium  Co.  (Lochaber  Water  Power)  Bill.  After  discussion,  tke 
motion  for  the  second  reading  of  the  Bill  was  by  leave  withdrawn. 
Wages  Award. — The  Committee  on  Production,  to  which 
the  Ministry  of  Labour  referred  a  claim  by  the  staff  employes  of 
the  General  Electric  Co.,  Ltd.,  Witton,  for  payment  of  the  125  per 
cent,  bonus  on  earnings,  has  issued  an  award  in  favour  of  the 
employes.  The  Committee's  decision  is  that  having  regard  to  the 
cases  in  which  the  sanction  of  the  Ministry  of  Munitions  has  been 
given  to  the  grant  of  the  bonus  of  12i  per  cent,  on  earnings  to 
members  of  clerical  staffs,  a  bonus  of  that  amount  shall  be  given  to 
men  concerned  in  this  claim,  to  date  as  from  the  beginning  of  the 
first  full  pay-day  following  the  date  of  the  award,  such  bonus  to 
be  limited  to  £31  5s.  per  annum — viz.,  12{  per  cent,  on  the 
first  £2.50. 

London  (E.T.U.)  Station  Engineers'  Concert.— The  first 

annual  concert  of  the  London  Station  Engineers'  Branches  of  the 
Electrical  Trades  Union  was  held  on  April  24th  at  the  Horns, 
when  a  first-class  programme  was  produced.  We  are  informed  that 
the  hall  was  packed  with  representatives  of  all  branches  of  the 
trade.  During  the  evening  a  presentation  of  a  bureau,  bookca.se. 
and  an  illuminated  address  was  made  to  Mr.  H.  H.  Morton,  secre- 
tary of  No.  1  Branch,  for  his  strenuous  and  successful  efforts  to 
ameliorate  the  position  and  improve  the  status  of  the  station 
engineer.  The  president  observed  that,  whereas  in  November, 
1916,  only  one  branch  had  been  formed  in  London,  to-day  eight 
other  branches  were  necessary  to  cope  with  the  increasing  member- 
ship. Mr.  Morton,  in  replying,  thanked  the  members  for  the 
handsome  appreciation  of  his  efforts,  and  hoped  the  day  was  not 
far  off  when  the  present  division  amongst  station  men  would  dis- 
appear, as  the  outcome  of  mutual  toleration,  when  he  anticipated 
that  a  common  basis  for  united  effort  would  he  found.  The  concert 
arrangements  were  in  the  hands  of  Mr.  Belcher, 
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British   Scientific   Products    Exliibition.--The   British 

Science  G-uiid  is  org^nisinp  a  comprehensire  exhibition  of  products 
and  appliances  of  scientific  and  industrial  interest  which,  prior  to 
the  -war,  were  obtained  chiefly  from  enemy  countries  but  are  now 
produced  in  the  United  Kingdom.  The  Exhibition  will  be  held  at 
Kings  College.  London,  for  four  weeks  during  the  coming 
summer. 

It  will  probably  come  as  a  considerable  surprise  to  the  public  to 
know  how  much  has  been  accomplished  here  since  the  war  in  in- 
dustries in  which  previously  we  had  been  fglling  behind  ;  and  it  is 
believed  that  the  Exhibition  will  have  a  most  stimulating  influence 
upon  scientific  and  industrial  research  by  bringing  home  to  manu- 
facturers, as  well  as  to  the  public,  the  supreme  importance  of 
science  in  industry. 

Particulars  of  the  Exhibition  will  be  issued  shortly.  The 
organising  secretary  is  Mr.  F.  S.  Spiers,  82,  Victoria  Street,  S.W. 

Brigliton  Electricity  Worlds  Award.— The  following  is  a 

copy  of  the  award  of  the  Committee  on  Production  in  respect  of 
the  employes  of  the  Brighton  Corporation  electricity  depart- 
ment : — 

1.  The  parties  to  this  reference  are  (ll  the  Brighton  Corporation  and  (2)  the 
Klectncal  Power  Engineers'  Association. 

2rThe  claim  is  submitted  on  behalf  of  the  technical  staff  of  the  electricity 
undertakmg  controlled  by  the  Corporation  for  (1)  the  award  of  the  Committee 
on  Production  of  15s.  per  week  dating  from  August  1st,  1917;  (21  the  further 
award  of  the  Committee  on  Production  of  5s.  per  week  dating  from  the  first 
full  pay  day  after  December  1st,  1917. 

3.  The  matter  was  referred  by  the  Ministry  of  Labour  to  the  Committee  on 
Production  for  settlement.  Representatives  of  the  parties  were  heard  on 
April  12th,  1918. 

4.  The  award  of  the  Committee  is  that  the  men  concerned  aged  18  years  and 
over  shall  receive  as  from  the  beginning  of  the  first  full  pay  following  April 
12th.  1918,  20s.  per  week  over  their  pre-war  wages,  all  previous  war  wages  or 
war  bonuses  (exclusive  of  service  increments,  advances  for  individual  merit, 
and  the  bonus  of  12*  per  cent.)  which  have  been  granted  since  the  outbreak 
of  war  bemg  merged  in  the  said  20s.  per  week. 

5.  The  amounts  hereby  awarded  are  to  be  taken  into  account  in  the  calcula- 
tion of  payment  for  overtime,  or  for  work  on  Sundays  or  holidays,  and  are  to 
be  regarded  as  war  wage  advances  and  recognised  as  due  to  and  dependent  on 

•the  existence  of  the  abnormal  conditions  now  prevailing  in  consequence  of 


thei 


H.  J.  Wilson,  Secretary, 

5,  Old  Palace  Yard,  S.W.  1,  April  22nW,  1918. 


George  S.  Gibb. 
Geo.  J.  RowE. 
J.  Di-NCAX  Ellio- 


Institution  and  Lecture  Notes.— Institution  of  Elec- 
trical Engineers — The  annual  general  meeting  will  be  held  at  the 
hall  of  the  Institution  of  Civil  Engineers,  on  May  30th,  at  fi  p.m., 
to  receive  and  consider  the  accounts  for  1917,  and  the  annual  report 
of  the  Council,  and  to  elect  auditors.  The  accounts  and  report  will 
be  printed  in  the  number  of  the  Jviir/ml  to  be  published  about 
May  21st  (^S'o.  274). 

Further  nominations  have  been  received  for  the  election  of 
Council,  namely  :— Vice-President.  Mr.  S.  L.  Pearce.  Ordinary 
member,  Mr.  E.  B.  Wedmore.  The  ballot  papers  have  been  issued, 
and  are  to  be  returned  by  May  8th. 

Institution   of   Engineers  and   Siiipbuilders  in  Scotland In 

the  com-se  of  a  paper  on  '•  Electrical  Ship  Propulsion,  "  Mr.  W.  B. 
Hird  pointed  out  that  all  who  hjid  worked  at  the  question  of  elec- 
trical propulsion  for  any  but  quite  small  boats  had  turned  to 
alternating-current  apparatus,  and  usually  to  three-phase  current, 
for  effecting  their  purpose.  The  late  Mr.  Henry  Mavor  first  pro- 
posed the  changing  of  the  periodicity  of  supply,  which  for  marine 
propulsion  had  many  advantages,  and  he  hoped  that  the  system 
associated  with  the  name  of  Mr.  Ma%-or  and  the  Clyde  would  yet  be 
given  an  opportunity  of  demonstrating  its  capabilities  on  a  large 
scale. 

Cliief  Teclinical  Assistants'  Association.— At  a  meeting  held  at 
Anderton's  Hotel,  E.C.,  yesterday  evening,  time  permitting,  the 
discussion  on  "Motor  Converter  r.  Motor  Generator"  was  to  be 
resumed. 

Liverpool  Engineering  Society — On  April  21th,  Mr.  R.  Croeton 
read  a  short  paper  on  'The  Micro-Photography  of  Metals"— 
evidently  a  slip  for  "  Photomicrography."  as  the  author  uses  the 
correct  expression  in  the  body  of  the  paper— in  which  he  gave  brief 
particulars  of  the  methods  employed.  In  these  days,  when  an 
engineer  has  to  be  conversant  with  so  many  chemicarand  physical 
tests  and  processes,  such  papera  are  of  great  utility. 

Societe    Internationale   des  Eiectriciens The  annual  general 

meeting  wa.s  held  on  April  4th.  M.  Lucien  Poincare  had  been 
nominated  in  1!I14  for  the  presidency,  but  having  in  the  meantime 
accepted  a  position  which  would  have  clashed  with  this,  he  pre- 
ferred to  stand  aside,  and  was  unanimously  elected  honorary 
president.  M.  A.  Larnaude  was  elected  president  for  1918-19,  and 
M.  X.  Devaux-Charbonnel,  Engineer-in-Chief  of  Telegraphs  presi- 
dent for  1919-20.  ^     f     •  f 

Tlie  Training  of  Disabled  Figliting  Men.— At  a  special 

meeting,  last  week,  the  Bradford  Branch  of  the  Electrical  Trades 
Uniou  received  representatives  of  the  local  War  Pensions  Com- 
mittee, the  Technical  College,  the  Discharged  Soldiers'  and  Sailors' 
Federation,  and  the  local  electrical  contractors,  to  confer  on  pro- 
Pflsals  for  the  training  of  disabled  men  for  certain  branches  of  the 
electrical  trades.  The  meeting  was  under  the  chairmanship  of  the 
Deputy  Lord  Mayor  (Alderman  Squire  Deighton ).  Rules  for  the 
guidance  of  a  Joint  Comraittee  to  carry  out  a  scheme  were  con- 
.sidered,  and,  when  finally  ap})roved  by  all  parties  concerned  will  be 
submitted  to  the  Ministry  of  Pensions.  The  scheme  provides  for 
the  training  and  employment  of  .alxiut  fortv  disabled  ex-soldiers 
and  ex-sailors.  During  12  months'  training,  it  is  proposed  that  they 
shall  siiend  half  time  each  week  at  the  Technical  College  and  half 
time  at  a  workshop. 

Under  the  new   Royal   Warrant  which  came   into  operation  on 


Wednesday  last,  men  who  undergo  training,  and  who  already  lai 
receive  a  bonus  of  5s.  a  week  covering  the  period  of  training,  ma 
in  addition,  receive  a  further  grant,  not  exceeding  £10.  for  tl 
purchase  of  tools,  if  those  are  required  to  be  provided'  by  the  man  i 
the  trade  in  which  he  has  been  trained. 

The  Minister  of  Pensions  has  been  informed  that  in  certain  ii 
stances  sailors  and  soldiers  who  have  been  discharged  for  medio 
unfitness  are  unwilling  to  undertake  regular  work  or  to  earn  tl 
highest  wages  they  are  capable  of  earning,  because  they  fear  th< 
if  they  do  so  their  pensions  will  be  reduced. 

It  cannot  be  too  widely  known,  he  states,  that  disablement  i 
minimum  pensions  are  based  solely  on  the  degree  of  physical  di 
ability,  and  are  not  in  any  circumstances  affected  by  the  actu 
earnings  of  the  men.     So  precise  have  been  the  intentions  of  tl 
Ministry  of  Pensions  in  this  matter,  that  instructions  have  be< 
issued  to  the  Medical  Boards  definitely  forbidding  the  questionir 
of  men  regarding  their  earnings.     The  pension  class  of  each  msi 
is  established  upon  the  degree  of  physical  incapacity  ascertained  l 
niedical   examination.     When   it   has  been  decided  that  no  furth( 
improvement  in  the  man's  health  may  be  expected   his  temporat 
pension  Incomes  permanent  and  inviolat«.     It  cannot  be  reduce< 
but  if  the  condition  of  ill-health  becomes  worse    it    may   be  im 
creased.     Many  perm.anent  pensions  have  already  been  increased  ol 
that  ground.     Unwillingness  to  use  one's  working  capacity  to  the 
full  brings  no  advantage  to  the  individual.     On  the  contrary,  an 
ample  use  of  that  capacity  is  not  only  a  source  of  benefit  to'tha 
man  himself  but  must  be  regarded  as  a  contribution  to  nationjj 
eflSciency.  j 

By  a  slip,  the  name  of  the  author  of  the  article  on  page  429 — mJ 
C.  W.  Marshall,  of  Glasgow  Corporation  electricity  department— wa| 
omitted.  ^ 

Appointments  Vacant. — Temporary  clerk  for  the  Rhonddsi 

U.D.C.  electricity  department  :  shift  engineer  for  the  Welling-' 
borough  Electric  Supply  Co.,  Ltd. ;  engineer-in-charge  (f  175)  fai 
the  Worcester  Corporation  electricity  works  :  fitter  for  thii 
Borough  of  Burton-on-Trent  electricity  department ;  shift  engineaS 
(608.  -f  8s.  -f  12i  per  cent.)  for  the  Borough  of  Swindon  eleo3 
tricity  department;  two  switchboard  attendants  (32s.  -f  20s.  -ii 
12J  per  cent.)  for  the  Burnley  Corporation  electricity  works  :  shife 
engineer  (60s.  +  12i  per  cent.)  for  the  Riidcliffe  U.D.C.  eleotricitl 
department  ;  engineer-in-charge  (60s.)  for  oil-driven  power  statiolfl 
in  the  Northern  Command  ;  instructor  in  electrical  work  for  thk 
Sheffield  Xaval  and  Military  War  Pensions  Committee :  boUm 
house  foreman  (£200)  for  the  Sunderland  Corporation  electriciw 
works  ;  shift  engineer  (60s.  +  12i  per  cent.)  for  the  Eccles  CoiS 
poration  electricity  department :  improver  as  shift  engineer  for  tM 
Tonbridge  U.D.C.  electricity  works  ;  charge  engineer  for  thi 
Dover  Corporation  electricity  department  ;  meter  inspector,  instaUl 
■  atiou  inspector  and  tester,  draughtsman  (junior),  fireman,  switch-' 
board  attendants,  and  sub-st.ation  attendants,  for  the  Greenock 
Corporation  electricity  department.   See  ■'  Official  Xotices"  to-day. 

The    Peace-time   Activities    of    Vickers,  Ltd.— A  very 

interesting  speech  was  delivered  by  Mr.  Douglas  Vickers  at  the 
annual  meeting  of  the  company,  held  at  Sheffield  last  week,  in 
which  he  told  of  certain  important  measures  which  the  company  is 
preparing  for  turning  over  from  war-time  to  peace-time  industries. 
We  shall  refer  to  the  matter  more  fully  in  a  later  issue,  but. 
according  to  a  report  in  a  Sheffield  paper,  we  underetand  that  the 
company  had  long  intended  to  increase  its  electrical  department  ii 
Sheffield,  and  had  proposed  to  build  new  works  on  a  large  scalf 
probably  outside  Sheffield.  Instead  thereof,  the  directors  hav. 
recently  accepted  an  offer  to  be  associated  with  the  Metropolitai 
Carriage,  Wagon  and  Finance  Co.  in  the  control  of  the  Britisl 
Westinghouse  Co.  This  is  thought  to  present  much  better  prospect- 
than  building  new  works  which  would  take  a  long  time  to  get  inU- 
working  order.  Electrical  manufacturing  will  continue  on  muc) 
the  same  lines  as  before  at  Sheffield,  but  with  a  greater  amount  ol 
specialisation. 

Ttie  Appreliensive  Rathenau. — During  the  war  we  have 

printed  extracts  from  several  interesting  speeches  delivered  bv  Dr 
Walter  Rathenau.  Whether  he  is  still  talking  about  preparation- 
for  the  next  war  we  do  not  positively  know,  but  we  think  not. 
What  he  is  now  concerned  about,  according  to  the  \Ve.ttmiiider 
Gazette,  is  what  is  going  to  happen  inside  Germany  after  thU  war 
comes  to  an  end.  He  is  telling  his  countrymen  very  plainly  that 
they  must  not  expect  the  present  period  of  brisk  trade  to  continue 
"  Never  was  labour  so  fully  employed  as  at  present,  he  points  out, 
never  were  wages  so  high  or  profits  so  big.  But  public  opinion 
does  not  realise  that  all  this  prosperity  emanates  from  one  source— 
the  State — which  has  to  find  the  money  for  high  wages  and  high 
profits  by  imposing  heavy  taxation.  Dr.  Rathenau  foresees  great 
difficulties  in  dealing  with  the  mass  of  labour  that  will  be  throwr. 
on  the  market  after  the  war.  Even  if  demobilisation  is  delayed 
there  will  still  be  a  vast  surplus  of  labour,  while  production  will 
be  checked.  Hence  Germany  will  be  faced  with  unemployment  on 
a  large  scale,  while  at  the  same  time  the  cost  of  living  will  not 
decrease.  'Gigantic  tasks  and  enormous  difficulties '—such  is  the 
gloomy  language  which  Dr.  Rathenau  is  driven  to  use  in  looking 
forward  to  the  transition  period  after  the  war." 

Fisli     Feeding    by   Electric    Light.— The    use    of  ai 

electric  light  to  catch  fish  is  no  new  idea,  but  to  feed  them . 

A  Kansas  State  hatchery  has  installed  electric  lights  above  the  fish 
ponds,  with  the  result  that  large  numbers  of  insects  are  attracted 
to  the  vicinity  at  night.  Eventually  many  of  these  fall  into  the 
water  and  are  fed  upon  by  the  fish.  The  cost  of  food  for  the  finny 
creatures  has  been  about  $1,000  a  year,  but  under  the  present 
arrangement  this  expense  will  be  reduced. — Journal  of  Electricity. 
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Volunteer  Notes. — London  Akjiy  Teoops  Companies, 

Volunteer  Engixeebs. — Headquarters:  Balderton  Street,  Gros- 
venor  Square.  W.  1. 

Orders  for  the  week  ending  May  12th,  1918,  by  Lieut.-Colonel  C.  B.  Clay, 
V.D.,  Commanding. 

Captain  of  the  IF««J,-.— Capt.  E.  G.  Fleming. 

Sext  for  I>Hfi/.— Captain  W.  Hvnam. 

Mondav,  Mav  6th.— No.  3  Company,  6.30—8.30.  Eecruits'  Drill,  0.30—8.30. 
Signalling  Section.  6.30—8.30. 

Tuesday,  Jlay  7th.— Lecture  on  "Demolitions,"  at  6.30.  Physical  Drill 
and  Bayonet  Fighting.  7.30. 

'  Wediiesday,  May  8th. — No.  1  Company,  Drill,  Knotting  and  Lashing,  6.30 — 8.30. 
Becmits'  Drill,  6.„0. 

Thursday,  May  9th. — No.  2  Company,  Drill,  Knotting  and  Lashing  6—8. 
Recruits'  Drill,  6.30—8.30.  Signalling  Section,  6.30—8.30.  Ambulance  Section, 
6,90—6.30. 

Friday,  May  10th.— Musketry,  5.30— S. 

Saturday,  May  11th. — Entrenchments,  Ac,  for  the  whole  Corps,  2.45 — 4.45. 
Recruits'  Drill,  2.45 — J.4o. 

Sunday,  May  12th. — Commandant's  Parade  at  Waterloo  Station,  8.45a.m.,  for 
work  at  Esher.  Marching  Order,  with  rifles.  Mid-day  and  tea  rations  to  be 
carried. 

Spt'cial  Notice. — All  drills  will  take  place  at  headquarters  unless  otherwise 
stated.  * 

(By  order)  Maoi.xod  Ybabbi,et,  Capt,  arid  Adjutant. 

The  Whitley  Report. — It  is  stated  that  the  Admiralty 
have  practically  accepted  the  Whitley  Report,  and  that  it  will  be 
put  into  force  in  the  Royal  Dockyards,  griving'  the  workmen  voice 
in  the  conditions  under  which  they  work,  and  in  fixing-  the 
remimeratiou  for  their  lalx)ur. 

The     Provincial     Electric    Supply    Committee.  —  The 

annual  meeting'  of  this  Committee  wa.s  held  on  Tuesday.  April  30th, 
at  the  Holborn  Restaurant.  The  chairman,  Mr.  H.  B.  Renwick, 
presided,  and  the  following  representatives  were  present  : — 

Sir  Henry  Mance  (Oxford  Co.).  Sir  J.  S.  Harmood-Banner,  M.P. 
(Midland  Co.),  W.  L.  Madden  (British  Electrical  Federation),  F.  E. 
Gripper  (Edmtmdson's).  Emile  Garcke.  A.  A.  C.  Swinton  (Cambridge 
Co.),  J.  E.  Spagnoletti  (Banbury  Co.).  J.  G.  B.  Stone  (Electric  S. 
lC!oqx)ration).  G.  H.  Jackson  (Xorthampton  Co.),  i.  Herbert 
Edwards  (Stroud,  *cc.).  Talfoud  Ely  and  J.  J.  Jeffery  (Ross  Co.). 
,C.  Shirreff  Hilton  (Birkdale  Co.),  H.  B.  Harvey  (Kent  Co.),  K.  A. 
Scott -Moncrieff  (Hendon  Co.).  W.  B.  Esson  (West  London  and 
jProvincial  Co.),  G.  W.  Spencer  Hawes  (Reading:  Co.).  H.  B.  Leather 
(Miuehead  Co.),  .Tohn  Christv  and  Leonard  Christy  (Clevedon  Co.), 
\apier  Prentice  (Suffolk  C(3.).  F.  W.  Reynolds  (Coatbridge  Co.), 
|H.  A.  Alfjer  (Richmond  Co.).  F.  C.  McQuown  ( Bournemouth  Co.). 
:H.  W.  Bowden  (Woking  Co.).  .J.  L.  Shand  ( Newcastle  Co.), 
iT.  Petersen  (Uxbridge  Co.).  Mr.  Renwick.  in  opening  the  meeting, 
said  that  letters  of  regret  at  absence  had  been  received  from  various 
members  unable  to  be  present.  He  went  on  to  explain  that  the 
Committee  was  started  at  the  beginning  of  1917.  and  from  an  original 
number  of  (Jl  the  total  at  the  present  day  numbered  106  companies 
IS  members  of  the  Association  ;  in  fact,  practically  the  whole  of 
the  imjiortant  provincial  supply  companies  throughout  the  kingdom. 
The  Association  grew  out  of  the  co-operation  of  the  provincial 
Mmpanies  under  the  appeal  made  by  ilr.  Renwick  to  the  Excess 
E*rofits  Commissioners,  which  resulted  in  the  provincial  companies 
being  placed  on  a  very  favourable  footing.  The  chairman,  in 
■eviewing  the  work  of  the  year,  ran  over  the  various  matters  which 
lad  chiefly  occupied  the  Committee's  attention,  including  the 
\mendraents  to  the  Courts  (Emergency  Powers)  Bill,  by  which 
lauses  protecting  water,  heat,  light,  traction,  and  power  were 
aserted  :  the  evidence  given  by  the  chairman  on  behalf  of  the  pro- 
rincial  companies  before  the  Board  of  Trade  Electric  Power  Supply 
Committee  ;  negotiation  with  the  Inland  Revenue  Authorities  with 
•egard  to  increased  depreciation,  local  rating,  leaving  certificates, 
wages  and  bonus  orders,  and  other  matters  ;  also  the  conference 
pith  the  Board  of  Trade  to  obtain  increases  in  the  maximum  prices 
icheduled  in  Provincial  Orders  and  with  the  same  Department  and 
he  Ministry  of  Munitions,  whereby  support  had  been  given  to  the 
X)mpanies  in  their  revision  of  unremunerative  long-term  contracts. 
The  position  of  companies  using  fuel  oil  had  also  been  protected 
hrough  the  Petrol  Controller  of  the  Ministry  of  Munitions. 
Electric  vehicles  had  received  consideration,  and  the  Committee 
vere  co-operating  with  the  Institution  of  Electrical  Engineers  in 
■egBrd  to  electric  cooking.  The  Committee  had  also  taken  an  im- 
xjrtant  part  in  connection  with  the  revision  of  the  Reserved 
Occupations  List  and  in  connection  with  the  Ministry  of  Xational 
tervice.  At  the  present  moment  the  ijuestion  of  coal  sup- 
■jlies  and  economies  was  the  chief  matter  being  dealt  with. 
<ir  J.  S.  Harmood-Banner.  M.P.,  .said  that  the  result  of  the  years 
■  vorii  were  quite  sufficient  to  show  that  they  had  acted  \visely  in 
;reating  this  Association  and  supporting  Mr  Renwick  in  his 
nanguration  of  the  Committee,  and  although  there  were  anxious 
imes  ahead,  the  companies'  interests,  in  Mr.  Renwick's  hands,  would 
)e  well  looked  after,  and  everyone  felt  they  were  under  very  good 
ruidance.  Sir  Henry  C.  Mance  expressed  his  appreciation  of  Ifhe  assist- 
mce  rendered  to  him  by  the  Committee  during  the  past  year,  and  he 
irged  the  need  for  close  co-operation  and  cn-ordination  of  interests. 
*Ir.  Emile  Garcke  referred  to  the  great  success  Mr.  Renwick  had 
ichieved  in  bringing  together  such  a  representative  Ix)dy  aud  the 
scellent  work  done  during  the  first  year.  Mr.  Madg^en  said  he 
nnst  emphasise  the  extremely  useful  and  quite  exceptional  work 
'ut  in  and  the  practical  management  of  the  Committee,  and  he 
ilso  emphasised  the  need  for  constructive  co-operation,  in  view  of 
he.  possibility  of  after-tht-war  demands.  Mr.  Campbell  Swinton 
tad  Mr.  F.  E.  Gripper  also  spoke  on  the  work  done  diiring  the  past 
"ear.  Mr.  "Renwick.  in  reply,  explained  that  the  very  successful 
eaults  which  they  had  obtained  must  be  taken  as  due  largelyto  the 
ssiduous  work  put  in  by  the  Executive  Committee;' without 
yhose  assistance  he  would  not  have  been  able  to  place  such  an 
xoellent  report  before  the  members. 

i  .' 


E.P.E.A.  Concert. — The  Electrical  Power  Eugineers' 
Association  (Midland  Section)  is  holding  a  smoking  concert  at  the 
Imperial  Hotel,  Temple  Street,  Birmingham,  on  Friday,  Slay  10th. 
The  chair  will  be  taken  at  7. SO  p.m.  by  Mr.  R.  A.  Chattock, 
M.I.E.E.,  the  city  electrical  engineer  of  Birmingham.  A  large 
attendance  is  expected,  and  all  engineers  interested  in  the  move- 
ment will  be  cordially  welcomed.  We  learn  that  the  Association  is 
making  excellent  progress,  and  there  is  a  steady  influx  of  new 
members. 


OUR    PERSONAL   COLUMN. 

The  Editors  incite  electrical  engineers,  whether  connected  with  tht 
technical  or  the  commercial  gide  of  the  profession  and  industry^ 
also  electric  tramtcay  and  railway  officials,  to  heep  readers  of  the 
Electbical  Review  posted  as  to  their  moveme/tts. 


Central  Station  and  Tramway  Officials. — The  Tramways 
Committee  is  asking  the  Manchester  Corpora.tion  to  enter 
into  an  agreement  with  Mr.  J.  M.  M'Elroy,  the  general 
manager  of  the  ti"amways,  under  -nhich  he  will  undei"take  to 
remain  in  that  position  for  live  yeai"s,  from  May  this  year, 
at  a  salai-y  of  ^1,500  per  annum. 

General. — Mr.  J.  Snow  Hdddleston  has  resigned  his  posi- 
tion with  Messi"s.  Siemens  Bros. -&  Co.,  Ltd.,  and  has  been 
appointe<l  general  managei"  of  the  Union  Cable  Co.,  Ltd.,  of 
Dagenham   Dock. 

Aid.  J.  M.  Grey  has  resigned  the  chairmanship  of  the  Elec- 
tricity Committee  of  Bmnley  Corporation,  \\hich  he  has  held 
for  many  years.    The  new"  chairman  is  Coun.  Holdex. 

The  many  friends  of  the  late  Mr.  .1.  M.  Rali-h  will  be  inter- 
ested to  hear  that  a  memorial  is  being  organised  to  perpetuate 
his  work  in  connection  with  the  British  Thomson-Houston  Co. 
Fimds  have  come  readily  to  hand,  but,  due  to  the  exigencies 
of  the  times,  a  number  of  letters  have  failed  to  reach  their 
objectives.  Will  any  old  fi"iends  w"ho  are  interested  and  have 
not  received  a  notification  kindlv  communicate  with  Mr. 
R.  G.  Hosking,  3,  Bilton  Eoad.  Rugby? 

Mr.  W.  H.  Wilson  has  been  appointed  secretary  of  the 
London  Electric  Supply  Corixiration,  Ltd.,  in  succession  to 
Mr.  H.  C.  Carter,  who  has  retirexi  owing  to  ill-health.  Mr. 
Wilson  has  been  connected  with  the  compauv  since  the  eaily 
part  of  1906. 

Roll  of  Honour. — Captain  H.  E.  Turner,  who  has  been 
killed  in  action,  was  mains  supei"intendent  to  the  Hull  Cor- 
poration electricity  department.  Only  recently  he  had  been 
decorated  by  the  King  of  the  Belgians  for  valour  on  the  field. 
Private  -A..  iLATTHEWs,  Lincolnshu-e  Regiment,  reported  to  be 
a  prisoner  of  war,  was  an  apprentice  with  Mr.  J.  E.  Dyson, 
electrical  engineer,   Huddersfield. 

Private  A.  E.  Nixon,  Dorset  Regiment,  killed  in  action, 
w"as  the  manager  of  the  Electrical  General  Supply  Stores, 
Leeds. 

Private  A.  Mele,  Worcestershire  Regiment,  reported  miss- 
ing, was  an  apprentice  with  Messi"s.  Flather  &  Co.,  electrical 
engineers,  Leeds. 

Signaller  W.  Briggs,  W.R.  Regiment,  killed  in  action,  wa.-- 
an  electrical  engineer  at  Eshton  Hall,  near  Skipton. 

Private  S.  M.ilRS,  Cheshire  Regiment,  wbo  is  a  prisonei"  (if 
wai"  in  Gei"many,  was  employed  by  Messrs.  Baxendale  &  Co., 
Ltd.,  Manchester. 

Private  H.  Stringer,  S.  Lancashiie  Regiment,  wounded, 
was  employed  by  the  St.  Helens  Cable  &  Rubber  Co.,  Ltd. 

Sergeant  E.  Wright,  Machine  Gun  Corps,  who  was  acci- 
dentally killed  on  April  19th.  was  formerly  employed  by  the 
Peel-Conner  Telephone  Works.   Ltd.,  Salford. 

ilr.  J.  H.  Atkinson,  heaxi  of  the  carbon  lamp  department, 
B.T.H.  Co.,  Rugby,  has  received  news  that  his  son.  Corporal 
.T.  N.  Atkinson,  Machine  Gun  Corps,  is  wounded,  and  miss- 
ing since  April  12th.  He  was  an  apprentice  at  the  Rugby 
works. 

Sergeant  W.  P.\rtixgton,  West  'Lanes.  R.F.A.,  who  has 
been  killed  in  action,  was  employed  by  Messrs.  Dick,  Ken" 
and  Co.,  Preston.  Gunner  H.  Crozier,  R.F.A.,  employed  by 
the  same  firm,  has  also  been  killed  in  action. 

We  desue  to  tender  our  sincere  .sympathy  to  Mr.  and  Mrs. 
E.  Raymond-Barker,  of  Bisley,  Gloucestershire,  on  the  death 
of  their  son.  Major  R.  R.aymond-B.arker.  M.C,  E.A.F.,  who 
w"as  killed  »m  .\pril  flOth  in  air  action,  aged  '2:^. 

Captain  Michael  Chapman,  M.C,  Gi^nadier  Guards,  who 
was  kille<I  on  April  l"2th,  was  educated  at  Eton  and  Oxf()rd. 
and.  according  to  the  Timci,  having  qualified  as  an  electrical 
eugineej,  he  went  out  to  Canada,  and  in  llXKi  he  was  for  a 
short  time  on  the  staff  of  the  la.t<^  l^ord  Grey,  befoi"e  he 
eventually  established  an  engineering  bu.^iue.ss  in  Toronto. 
He  was  a  son' of  Sir  Arthur  Chapman. 

Second-Lieutenant  C.  N.  Madeley,  R..^.F..  who  died  dur- 
ing an  air  fight  on  January  19th,  was  with  the  Westiiiglioii.v 
Co.  at  Manchester. 

Sapper  .1.  H.  Wainwright.  who  was  a  ma.ster  at  the  Nortii 
Eastern  Sch(X)l  of  Wireless  Telegraphy.  Ijceds.  is^  a  prisoner 
of  war  in  Germany.  , 

.\t  the  presentation  of  medals  and  honours  for '•bravery  to 
iliunition  workers  and  others  at  Lee<ls.  la.st  week,  by  the 
Baa-1  of  Harewood,  Lord-I,ieutenant  of  the  West  Riding.  Mrs. 
Lily,  of  Leeds,  received  the  me<lal  of  the  Order  of  the  British 
Empire.  Employed  as  a  driver  of  an  electrical  overhead 
crane  at  an  ordnance  factory,  die  saved  a  workman  who  be- 
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oame  pinned  between  a  piUar  and  a.  wheel  of  the  moving 
crane  by  her  gaJlaotry  in  h ol dm g  control  to  the  stopping 
lever  whilst  the  man  was  rtrfeused,  despite  the  taet  that  the 
sudden  stoppage  had  caused  a  wheel  to  jumi;  the  line,  and 
the  whole  cmne,  with  her  in  it,  was  m  momentai-y  dangei 
of  collapsing.  At  the  same- mvestitm'e  two  Bradtoid  tele- 
phone girls  and  a  man  telephone  operator  from  the  same 
city  reixived  medals  under  the  Order,  for  gaUantry  m  stick- 
iuL'  to  theii-  posts,  and  thereby  brmgmg.up  hre  brigades 
ambulances,  doctors,  nurses,  &c.,  to  a  munition  works  which 
adjomed  their  exchange,  and  at  which  explosions  were  occur- 
ring at  short  intervals.  „     ,,.  ,        , 

lieutenant  H.^rold  Fisher,  London  Scottish  who  was  on 
the  electrical  staff  at  Hafod  CoUiep-.  has  died  of  wounds^ 

Sappei-  Bird,  E.E..  who  was  pnor  to  the  wai  on  the  staff 
of  Mr  HaU,  borough  electrical  engmeer  at  Burton-on-Trent, 
reported  missing  on  March  ilst,  is  a.  pri.^ner  of  ^ar 

Private  W.  Johkson,  K.O.  York.shire  Regunent.  killed  m 
action,  was  an  electrical  engineer,  employed  at  various  tunes 
by  M;ssrs.  Johnson  &  PhiUips.  Ltd.  and  Messrs.  Bruce 
Pebbles  &  Co.,  and  at  Portsmouth  Dockyard. 

Ae  death  in  action  is  reported  of  Seeond-Lieutenant 
Thomas  Silver,  a  member  of  the  Tramways  Committee  of 
the  Binnmgham  City  Coimcil.  -r^-Hto 

Rifleman  W.  J.  Bridge,  eldest  son  of  Mr.  Albert  Bridge. 
oommS  editor  of  the  Electric.41.  Review,  is  officially  re- 
^rt^d  -missing"  since  MarchjiM.  Correspondence  diows 
that  he  was  wounded  and,  with  many  others,  had  to  be  left 

^Mfleman  E.  Scarlett,  8th  K.R.R.  who  J^s  condenser 
attendant  at  the  Grove  Road  power  station  of  the  Central 
Rleetric  Supplv  Co.,  is  a  prisoner  of  war  in  Germany. 

Second'^.i'eute.nant  G.  Gibbens,  Middlesex  Begnnent  W 
■storekeeper  at  Grove  Road  power  station  of  the  Cential  Jilec 
trie  Su3v  Co.,  was  killed  in  action  m  France  on  April  2nd. 

Corporal  W.  H.  Barker.  London  Regiment  formerly  m 
the  genlral  office  of  the  India.Rubber  Co.,  S.lvertown,  has 
bpen   wounded   in  France.  .     ,1.  tx    ^ 

7^nce°Corix>rn!  W.  Bain.  M.G.C.  who  was  in  the  proofing 
dBp^rtment  of  the  India-Rubber  Co..  is  now  a  prisoner  m 
Gpmanv  He  joined  up  in  1914  and  went  to  FVance  but  on 
d^s^ove^ng  that  he  wa.  only  16  years  of  «ee  *be  authontaes 
sent  him  home.  On  attaining  the  age.  of  18  he  rejomed, 
and  went  out  again.  -o    r     +  u 

Obituary  .-The  Times  of  yesterday  says  that  a,  Berlin  tele- 
gram to  the  mnhche  Volkszedung  reports  the  dea^h  of 
I-IeS  Arnold  von  Siemens,  member  of  the  Prussian  Upper 
House  aod  chairman  of  the  boa.rd  of  directors  of  Siemens  and 

Mr  J  W  RooK.-We  regret  to  learn,  as  we  go  to  press 
of  the  sudden  death  of  Mr.  Rook,  the  managing  director  of 
the  Sloan  Electrical  Co.,  Ltd. 
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CITY  NOTES. 

The  annual  meeting  was  held  on  Tues- 
day at  Salisbui-y  House,  E.C.  Mr.  A.  i- 
Berry,  who  presided,  said  that  the  gross 
profit  on  the  trading  showed  an  increase 
of  about  £4,600,  while  the  net  profit  was 
nearlv  £1.400  more  than  last  yeai;.  The  directors  recom- 
mended that  a  further  £7.5(XI  be  placed  to  rese.rve,  brmging 
that  fund  up  to  about  ^■r2,0(«i.  which  had  been  budt  up 
almost  entirely  out  of  profit...  The  deprec.atron  rese.rv-e,  with 
the  £1,500  to  be  added,  would  stand  at  £1.3  300,  which  repie- 
sent^d' about  -15  per  cent,  of  the  value  of  .^^e  two  assets  in 
the  balance  sheet  against  w-hich  it  was  built  ^V-^^oidi- 
nary  shareholders  were  to  be  congratulated  on  the  resump- 
tion of  pavment  of  the  10  per  cent,  dividend  which  they  en- 
joyed forthree  years  prior  to  the  outbreak  of  war.  During 
the  past  three  years  they  had  retained  in  the  business  some 
£7  000  by  reducing  the  rate  of  dividend  to  li  per  cent.  Tha^t 
retained  money  had  been  most  useful  m  the  business,  and 
had  helped  to  carry  out  the  volume  of  orders,  onj  result 
being  thVt  thev  were  now  able  to  pay  10  per  cent,  dividend 
again.  He  did  not  say  that  they  considered  10  per  cent,  a 
fuU  and  sufficient  "peace-time"  distribution  on  ordmary 
shares,  and,  although  no  one  could  say  what  the  immediate, 
future  held  for  them,  he  personally  hoped  the  time  would 
come  when  thev  would  do  much  better  He  might  mention 
that  thev  started  the  current  year  with  about  90  per  cent, 
more  work  in  hand  in  money  value  than  they  did  the  year 
1917  although  some  of  it  was  work  thev  would  not  deal 
with  for  a  long  time.  The  question  of  finding  new  money  to 
carry  out  the  increased  amount  of  work  thev  had  received 
liocame  very  pre-^sing  during  the  latter  part  oi  the  year.  In 
view  of  all  the  circumstances,  they  felt  it  desirable  to  issue 
the  remainder  of  their  sha.res.  and  he  was  pleased  to  be  able 
to  inform  them  that,  havinc  obtamed  the  Treasurv  sanction 
to  the  issue,  they  had  now  been  able  to  place  all  the  reniam- 
ing  unissued  shares  of  the  company.  Certain  friends  of  theirs 
in  the  City  thoroughlv  examined  the  works,  and  discussed 
the  prospects  of  the  company  with  himself  and  his  coUeamies 
some  time  ago.  and  before  the  excellent  firures  now  before 
them  were  available.  They  were  so  impressed  with  the  sound- 
ness of  the  company  and  the  possibilities  of  expansion  after 
the  war  that  they  made  them  a  bid  for  the  shares,  and  the 


dii-ectors  felt  it  advisable,  in  view  of  present  conditions,  to 
accept  the   bid  without   waiting  to   otter  the   shares   to   the 
shareholders.    At  the  same  tmie  they  wished   to  retain  for 
then-  old  shareholders  an  opportunity  of  participating  in  the 
further  issue  of  capital.     They  had  therefore  an-anged  with 
their  friends  that  they  should  give  existmg  shareholders  an 
opix>rtunity  of  taking  up  a  portion  of  the  shares  in  question, 
and  he  was  pleased  to  be  able  to  say  that  the  buyers  readily 
consented    to   do    this.      Each    shareholder    could,    therefore, 
obtain   further  shares  within   the  hmits  of  the  issue  in  the 
following  i-atio,   three  preference  shares  at  17s.  each   to  one 
ordinary    share  at   18s.  6d.    per   share,   and  this  offer    would 
remain  open  until  May  6th.    Having  spoken  in  terms  of  warm 
appreciation  of  the  splendid  effort   that  had   been  made  by 
the  employes  of  the  company  in  helping  to  "  ca.rry  on  "  ever 
since  the  "outbreak  of  war,  and  referred  with  pride  to  those 
serving   their  counti?  at   the  Front,  he  said  that   the  work 
that  had  been  acconiplLshed  in  the  past  in  their  two  special 
lines  had  for  a  long  time  past  been  increasingly  great,  but 
for  1917  it  was  easily  a  record.    While  transformers  had  been 
delivered  bv  the  hundreds  of  thou.sands  of  horse-power,  they 
had  also  found  their  "  Tricitv  "   department  of  the  greatest 
possible    value.       Thei-e    was    for    the    electrical    engineer- 
ing   industry    a    lai-ge    place   in   the    world's    future    work. 
Although    no    industiy    was    more    hampered,    perhaps,    in 
its  early  davs  bv  legislation,  by  the   "  dumpmg  "   of  foreign 
goods  and  of  tho.se  made  by  sweated  labour,  than  theirs,  those 
matters  were  most  certainly  going  to  be  corrected,  and  soon. 
Many  of  them  in  the  engineering  world  were  making  time  to 
attend  reconstruction  and  other  committee  meetings  with  a 
view  to  encouraging  greater  co-ordination  of  designing,  manu- 
factui-ing,  and  other  effoils.  so  as  the  better  to  bear  their  part 
in  the  future.    Shareholders  in  such  a. company  as  theirs  might 
well  look  forward   with  interest   and  satisfaction,    tor   never 
before  had   they   been    so  united   in  industry,   nor,  speaking 
broadly,  so  efficient.    A  point  of  greater  importance,  and  one! 
upon  which  their  manager  had  always  insisted,  vyas  that  byj 
continuing  and  extending  in  their  own  lines  of  business  dunnj; 
the  war  thev  were  contributing  their  greatest  weight  to  thfr. 
efforts  towards  \'ictorv.    Thev  had  made  neither  actual  munl-1 
tions  nor  excess  profits,  but  they  had,  by  contributing  many| 
hundreds  of  thousands  of  invaluable  plant  and  apparatus  to; 
war  industry,   done  far  better.     They  anticipated  that  afterj 
the  war  thev  should  be  ready  immediately  and  fully  to  bear: 
a  hand  for  efficient  reconstruction  and  development.    In  con-; 
elusion,  he  remarked  that  he  had  dwelt  on  these  matters  oft 
co-operation  becaui?e   there  was,    in  his   opinion.   impe.rativ« 
need   of  them,  and   he  believed   that  their  mdividuabty  an*, 
enterpiise  could  best  be  maintained,  even  stimulated,  by  giV*^ 
ing  rein  to  the  spirit  of  unity  in  preparing  for  peace. 

The  gross  profits  for  1917  were  £67,7; 
Urban  as   agamst  £64,9*3   for  1916.       £64..521     _ 

Electric  Supply    earned  to  net  profit  and  loss  account.    In^ 
Co.,  Ltd.  terest,    debenture   stock    redemption,    an« 

income-tax  absorb  £45.547,  leaving,  wit^ 
£1  774  brought  fom-ard.  £20.748.  Out  of  this  there  is  prt 
to  reserve  for  depreciation  £10.000,  2i  per  cent  is  to  be  pa^ 
on  the  preference  shares,  requirmg  £6.2.50.  and  ±4,498  is  » 
be  carried  forward.  In  order  to  give  additional  power  supply 
necessary  to  various  estabhshments  in  the  Twickenham  Go.  a 
ar-ea  the  Government  is  arranging  to  advance  to  the  Urban 
Co  for  plant  and  mains  additions  £75,000  at  6  per  cent  in- 
terest on  the  .'^curitv  of  a  floating  charge  ranking  behind  the 
exLstmg  debenture  .stock,  the  repajTuent  being  spread  over  a 
term  of  15  years.  At  the  meeting  shareholders  w-iU  He  asked 
to  sanction  an  increase  in  the  bonowing  powers.  The  com- 
pany is  to  be  safeguarded  against  the  risk  of  having  to  bear 
the 'cost  of  suppi-fluous  plant  left  on  its  hands  owing  to  t.he 
load  dropping  off  after  the  war,  and  with  the  provision  of  thi? 
safeguard  the  directors  believe  that  the  expenditure  of  this 
monev  advanced  bv  the  Government  wOl  prove  benefacial  to 
the  company.  The  directors  haye  arranged  to  renew  the 
atrreeraent  with  Edmundsons,  which  expired  on  March  ijlft 
1,1st  for  a  fm-ther  period  of  five  years  on  praeticaUy  the  same 
conditions  as  before,  except  that  the  amiual  sum  nay^ble_for 
manasement  and  administration  is  increased  to  i.iXHHi.  inie 
sum  Ls  verv  considerably  below  any  fiffure  at  which  the  com- 
pany could  be  administered  independently  of  EdmundwnB. 
and' the  directors  are  .'^■..tisfied  that  the  increase  is  justified  by 
the  large  expansion  of  the  company's  bu.smePS  and  by  tne 
heavy  additional  expenses  of  administi-ation.  «L  comparative 
statement  of  profits  derived  from  the  undertakmas  and  parti- 
culars of  the  load  connected  in  kw.  appears  below—       ^^ 

;S  Kilowatts.  Fronts.  '" 

TSIfi.        I9I7.  191fi.  1917.    ■), 

Twickenham  and  Distiict         ..        8,4W       9.191  Ifi.W        IJ-l^s  | 

Dartmouth ^»       l.<««  J,'^"..'         ..']-?  | 

Camborne    and    Redruth  C-A.')!.     7=15        8,(»2  -  1:^.         ?.P    '' 

and  Cornwall  ("BM  |  (  7  69fi  7.M*    ^ 

?ewt- Abbot         J,|«J        J'?S-':?:^«         S' 

r^'-  ■•  •■  ••  S.'^is.    'n^   ?:-, 

"^™'^k       1.^      1-^        -i.a^Tj'  i,i««   ' 

N^^n^^::    ::    ::    ::    imz^'^\^..'-^l.  Jf^ 

Tot»lr 33,S86r36,90i2  <   ±-64,966     i67,717 


Tol.  82.     No.  2,110,  May  3,   liUS.] 


THE    ELECTRICAL    REVIEW. 


427 


London 

United  Trani' 

ways,  Ltd. 


Metropolitan 

Electric  Trani= 

ways,  Ltd. 


The  gross  receipts  for  1917  were  £354,473, 
an  increase  of  ilS,138,  but  the  expenses 
increased  by  £23,595.  After  deducting  the 
adverse  balajice  of  i"3,583  brought  forward, 
and  all  expenses,  the  balance  is  £60,028, 
A\  hich  is  requii-ed  for  the  caTiying  out  of  repairs  and  renewals 
n.s  and  when  it  becomes  practicable  to  carry  out  such  work. 
The  charges  for  interest  on  the  first  mortgage  debenture  stock 
and  loans  amount  to  £71,627.  Since  the  appointment  of  a 
leceiver  last  June,  negotiations  have  been  carried  on  by  the 
directors  and  a  committee  appointed  by  the  4  per  cent,  first 
mortgage  debenture  stockholders  with  a  view  to  the  recon- 
struction of  the  capital  and  the  rehabilitation  of  the  tramways 
undertaking.  These  negotiations  have  resulted  in  a  provi- 
-ioiuil  arrangement  under  the  tenns  of  which,  subject  to  the 
i;ill  referred  to  below  passing  into  law,  both  the  loan  and 
-hare  capital  will  be  substantially  reduced,  and  funds  will  be 
li.oWded  for  the  reconstru&tiou  and  renewal  of  the  tramways. 
The  Bill  which  is  being  promoted  with  the  concurrence  of 
tlie  Debenture  Stockholders'  Committee,  has  among  its  ob- 
jects an  extension  of  the  company's  tenme  of  the  tramways, 
in  id  power  to  increase  fares  beyond  the  limits  fixed  by  the 
company's  previous  Acts. 

The  revenue  for  1917  was  £594,085. 
After  including  the  balance  brought  for- 
ward, deducting  expenses,  and  providing 
£22,087  for  future  reconstniction  and  re- 
newals, the  available  balance  is  £22,910. 
There  is  put  to  i-eserve  £9,874,  2  per  cent,  is  to  be  paid  on 
the  preference  shares  requiring  £10,000,  and  £3,036  is  to  be 
ciij-ried  forward.  The  traffic  receipts  w-ere  £38,193  better 
than  in  1916.  The  revised  scale  of  fares  over  the  whole  sys- 
tem to  meet  increased  cost  of  working  only  became  fully 
(>l>erative  in  October.  The  increase  of  fares  has  undoubtedly 
liad  the  effect  of  bringing  in  additional  gross  revenue,  but 
"  the  fares  wiU  have  to  be  raised  to  a  higher  scale  if  the 
ci)m|>any  is  to  be  in  a  iX)sition  to  meet  the  continued  increase 
ill  the  working  expenses  due  to  the  higher  cost  both  of 
materials  and  labour."  The  units  sold  by  the  North  Metro- 
jKilitan  Electric  Power  Supply  Co.,  Ltd.,  increased  by  18  per 
cent,  over  1916.  the  increase  being  mainly  due  to  the  larger 
.supply  given  to  power-users  engaged  in  the  manufacture  of 
munitions  f>r  other  war  contracts.  The  gi-oss  profits  of  the 
Power  Co.  for  1917  increased  by  £4,759. 

The  available  profit  for  1917,  including 
£89,735  brought  forward,  is  £177,859.  Out 
of  this  £48,000  has  been  put  to  special 
depreciation  of  plant,  machinery,  tVc, 
£10,000  to  additional  reserve  for  employers' 
liability,  the  preference  dividend  of  7h  per 
cent.,  less  income-tax,  requires  £68,625, 
and  £51,234  is  to  be  earned  forward.  Mr.  P.  A.  Lang  has 
it'.signed  his  seat  on  the  board,  but  his  great  expeiience  wUl 
remain  entirely  at  the  disposal  of  the  boa.rd  in  the  capacity 
of  technical  adviseV.  Mr.  Lincoln  Chandler  (one  of  the 
managing  dii-ectors  of  the  Metropohtan  Carriage,  Wagon  and 
Finance  Co.,  Ltd.)  has  been  appointed  managing  director  to 
till  the  vacancy.-  Mr.  W.  W.  Blunt,  who  has  also  resigned 
liis  .seat  on  the  board,  wiU  for  the  futm-e  give  the  whole  of 
his  time  and  attention  to  the  supeirvision  of  the  commercial 
department  of  the  company  Sir  E.  V.  Hiley,  K.B.E.  (a 
director  of  the  Metropohtan  Carriage.  lI-c,  Co.),  and  Sir  F.  H. 
Barker  (a  director  of  Vickers,  Ltd.)  have  be^n  elected  to  the 
lioard.  The  directors  are  now  ; — J.  Annan  Bryce,  M.P.  (chair- 
man), Sir  E.  V.  Hiley  (vice-chaiiman).  Sir  F.  H.  Barker, 
Lieut. -Col.  Montague  Cradock,  Nonnan  B.  Dickson,  M.I.C.E., 
Sir  E.  A.  Goulding,  Bart.,  M.P.,  Alex.  Spencer,  and  Lincoln 
Chandler  (managing  director).    Annual  meeting  :   May  6th. 

At  the  annual  meeting  held  last  week, 
Johnson  and  Mr.  W.  Claude  Johnson,  who  presided, 
Phillips,  Ltd.  referred  with  regret  to  the  death  of  the 
late  chairman,  Mr.  E.  W.  Biackwell,  who 
had  controlled  the  destinies  of  the  enterprise  since  its  incep- 
tion as  a  public  company  with  a  success  that  was  patent  to 
iill.  The  figm'es  in  the  annual  report  showed  a  considerable 
improvement  over  those  of  1916.  The  trading  profit  for  the 
year  showed  an  increase  of  about  £14,(XX).  The  reserve 
."ic'couiit  now  stood  at  £40,000,  and  the  special  re.serve  account 
iiil.lH.Hj,  while  the  reserve  re  debenture  sinking  fund  and  the 
debenture  redemption  suspense  account  amounted  together 
to  £78,251,  making  a  total  reserve  of  £128,251.  The  total 
a.ssets  now  exceeded  current  Liabilities,  including  all  deben- 
tures, by  well  over  £320,000.  These  figures  demonstrated 
that  the  business  was  in  a  thoroughly  .sound  position.  A 
further  sum  of  £11,0(X)  odd  had  been  expended  during  the 
year  on  additional  buildings  and  plant.  The  output  for  the 
\ear  under  review  was  a  record  by  a.  very  large  amount,  and 
tliey  would  be  interested  to  hear  that  the  turnover  for  the 
'  uiTent  year  far  exceeded  that  of  the  coiTesponding  period 
"t  last,  vear,  and  the  works  were  as  full  up  as  they  could 
'■ell  be  with  orders,  which  fully  justified  the  large  outlav 
on  new,  plant  made  by  the  company  during  the  last  few 
years.  They  had,  of  course,  had  a  great  many  difficulties  to 
meet  in  candying  out  the  vast  amount  of  work  entrusted  to 
them,  but  they  had  met  the  position  as  ,=;uccessfully  as  pos- 
sible under  existing  circumstances.  Material  h.ad  become 
more  and  more  difiicult  to  obtain,  and  the  question  of  labour 
had    c.T.u'tp.d    «>nstant  anxietv.    The    men   had  worked    both 
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loyally  and  patriotically.  As  to  the  future,  it  was  impossible 
to  foretell  what  might  happen  during  the  next  12  months, 
but  as  far  as  the  board  could  see  there  seemed  little  doubt 
that  the  output  would  be  maintained,  and  there  was  no 
reason  to  think  they  would  not  get  their  fair  share  of  any 
business  that  might  be  going. 

Mr.  Thomas  Deuce  said  that  the  present  position  of  the 
company  as  compai-ed  with  -nhat  it  was  five  years  ago  was  a 
very  pleasing  contrast,  and  the  improvement  had  been 
brought  about  largely  by  the  work  and  devotion  of  Mr.  Black- 
well,  assisted  by  the  other  directors. 

Replying  to  a  shareholder,  the  Chairman  said  there  was 
no  part  of  the  works  idle.  Their  factory  at  Charlton  was 
fortunately  fitted  up  with  machinery  that  complied  so  well 
with  present  requirements  that  ,there  was  hardly  such  a  thing 
as  an  obsolete  machine  in  the  place.  He  believed  their  work 
in  connection  with  submarine  matters  would  revive  with 
great  energy  after  the  war.  The  works  were  designed  not 
only  for  making  and  designing  machinery  for  laying  and 
picking  up  submarine  cables,  but  for  making  them,  and  prior 
to  the  war  they  made  machines  not  only  for  English  fim:s, 
but  also  for  those  abroad. 


Coalite,  Ltd. — The  repoi-t  for  1917  states  that  by  the 
appropriation  of  the  surplus  of  reserve  account  the  item  of 
genei'al  expenditure  in  the  balance  sheet  was  reduced  by 
.£12,495.  The  directors  have  arranged  with  various  creditors 
for  a  substantial  reduction  of  their  claims.  This,  with  the 
assistance  of  various  other  credits,  makes  the  balance  added 
to  this  item  only  £191  for  the  year.  An  agreement  has  been 
entered  into  with  Low  Temperatui-e  Carbonisation,  Ltd.,  to 
manage  that  business  for  10  years.  Effective  progress  in  deal- 
ing with  the  company's  interests  in  foreign  countries  and 
the  Colonies  can,  however,  hardly  be  looked  for  until  after 
the  termination  of  the  war.  The  company's  patents  in  for- 
eign countries  and  the  British  Dominions  have  been  main- 
tained and  added  to  during  the  past  year. — Financial  Times. 

Bath    Electric     Tramways,    Ltd. — Mr.   J.    B.  Hamilto.s', 

presichng  at  the  annual  meeting,  said  that  the  tra.ffic  revenue 
had  increased  by  £4,784.  The  character  of  the  traffic  had 
changed,  due  to  the  war.  The  working  costs  had  risen  con- 
siderably. The  outlook  for  the  cui-rent  year  was  less  cheer- 
ful. They  were"  to  reduce  their  coal  consumption,  which 
meant  a  reduction  in  'power  which  might  vitally  aft'ect  elfirn- 
ing  capacity,  but  they  would  try  to  meet  the  situation  by 
altering  their  stoking  plant,  and,  perhaps,  the  class  of  fuel 
used,  and  thus  attain  the  desired  result  without  causing  more 
than  a  small  reduction  in  mileage.  The  tramway  under- 
takings desired  to  increase  fares  to  (xsmpensate  them  for  in- 
creased cost,  and  a  Bill  was  to  be  introduced  by  the  Board 
of  Trade  after*  a  committee  iad  inquired  into  the  merits  of 
their  apphoations. 

South  Metropolitan  Electric  Tramways  &  Lighting  Co., 
Ltd. — The  revenue  from  all  sources  in  1917  was  £86,139, 
compared  with  £68,793  for  1916.  After  adding  the  balance 
brought  forward,  deducting  expenses,  and  setting  aside  £6,(X)0 
to  the  renewals  fimd,  the  surplus  is  £20,152.  There  is  put 
to  reserve  £4,000,  dividend  of  6  per  cent,  on  the  preference 
shai'es  for  1916  absorbs  £10,174,  and  payment  on  account  of 
preference  dividend  for  1917  at  the  ra.te  of  3  per-  cent.  £5,087, 
leaving  to  be  carried  foi^ward  £891. 

Browett,  Lindley  &  Co..  Ltd. — After  paying  a  full  year's 
dividend  at  6  per  cent,  per  annum  on  the  preference  shares, 
and  a  further  4J  per  cent,  thereon  on  accoimt  of  arrears,  less 
tax,  th'3  ordinary  shai-eholders  receive  6  per  cent,  per  annum, 
less  tax,  for  191'7. 

Altrincham  Electric  Supply,  Ltd.— Mr.  C.  J.  Ford,  pre- 
siding at  the  annual  meeting,  said  that  the  operations  of  the 
year-,  though  difficult,  had  been  more  favourable.  Sale  of 
current  for  jxjwer  would  provide  the  main  portion  of  the 
profits  in  futm-e.  The  district  would  show  further  industrial 
expansion  during  the  next  few  years. 

Argentine  Tramways  &  Power  Co.— During  the  year 
ended  September,  191'7,  the  tramway  receipts  showed  a  de- 
crease, partly  due  to  a  strike,  but  economies  were  effected. 
There  was  an  increase  in  light  and  power  receipts,  and  in  net 
revenue.  Owing  to  the  war  progress  has  not  been  sufficient 
to  permit  of  ixiyment  of  the  preference  dividend.  No  large 
improvement  is  expected  while  the  war  lasts. 

North  Metropolitan  Electric  Power  Supply  Co.— Dividend 

at  the  rate  of  6  per  cent,  per  annum,  and  a  bonus  of  8s.  per 
share,  on  the  ordinary  shares  for  1917. 

West  India  &  Panama  Telegraph  Co.,  Ltd.— Final  divi- 
ilcud  for  1917  6d.  per  share,  and  .i.  bonus  of  3d.  per  share 
|>D  the  oidmary  shares,  free  of  tax. 

Monte  Video  Telephone  Co.,  Ltd.— Intenni  dividend  fo- 
the  half-year  ended  January  31st  at  the  rate  of  6  per  cent 
per  annum,  free  of  tax,  on  the  ordinary  shares. 

City  of  Buenos  Aires  Tramwa.ys  Co.  (1904),  Ltd.— 
Quarterly  dividend  of  Is.  3d.  per  share  (5  per  cent,  per 
annum),   less  tax. 

River  Plate  Electricity  Co..  Ltd.— Dividend  on  the  ordi- 
narv  shares  7  per  cent,  for  1917. 
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F.  Reddaway  &  Co.,  Ltd.— Profit  for  1917  d£646,644, 
against  £42,534.  Divideoid  on  ordm;u-y  shares  8  per  cent., 
c-JUTving  forward  i''24,5'29.  •  Unk\s.s  the  restrictions  imposed  by 
the  War  Trade  Department  on  the  expoi-t  of  canvas  hose 
and  beltings  are  modified  the  boajd  will  have  to  consider  the 
closing  down  of  the  textile  section  of  the  woi'ks. 

Clarke,  Chapman  &  Co.,  Ltd. — The  ^610  ordinary  shares 
are  to  be  divided  into  10  shaj-es  of  £1  each,  and  the  prefer- 
ence dividend  is  to  be  inca-eaaed  from  6  per  cent,  to  7  per 
cent. 

Auckland  Electric  Tramways  Co.,  Ltd. — An  interim  divi- 
dend at  the  rate  of  5  i>er  cent,  per  annimi,  less  fevx,  is  to  be 
paid  on  the  ordinary  shares.  ^ 

Stewarts  &  Lloyds,  Ltd. — Resolutions  have  been  passed 
increasmg  the  capital  to  £3,1(X),0(X)  by  the  creation  of  850,000 
deferred  shares  of  £i  each,  of  which  one-half  are  to  be  issued. 

Isle  of  Thanet  Electric  Tramways  &  Lighting  Co.,  Ltd.— 
The  Treasury  has  sanctioued  the  issue  of  ±'17.5(X)  6  per  cent. 
prior  lien  debcntiu'es  (£100  each),  which  are  being  olfcred  to 
(he  share  and  debenture  holders. 

Direct  United  States  Cable  Co.,  Ltd.— The  reserve  fund 
at  Mad-ch  31st  showed  a  balance  of  i;y'i8,0'26,  an  increase^  of 
±■'2(3,115  foi-  the  year.  A  final  dividend  of  -Is.  per  share,  less 
tax,  makes  a  total  of  4  per  copt.  for  the  yeai. 

Adelaide  Electric  Supply  Co.,  Ltd. — Infeirim  dividend  on 
the  ordinary  shares  at  the  rate,  of  10  per  cent,  per  annum, 
free  of  British  income-tax. 

Melbourne  Electric  Supply  Co.,  Ltd. — Interim  dividend 
on  the  consolidated  ordinary  stock  at  the  rate  of  10  per  cent. 
l>er  annum,  free  of  British  income-tax 

Evered  &  Co.,  Ltd. — ^Though  the  accounts  for  1917  can- 
not be  issued,  the  figures  ad'e  sufficiently  satisfactory  to  allow 
of  the  payment  of  a  dividend  of  8  per  cent,  per  annmn,  le.ss 
tax. 


STOCKS     AND     SHARES. 


*  TuKSDAV  Evening. 

Stock  Exch.^ngb  markets  continue  to  hang  upon  'the  news 
from  the  Western  Front.  There  is  not  much  change  in 
prices,  because  there  is  not  much  business  doing.  The  effect 
of  the  Budget  can  be  said  to  have  worn  off.  One  rather  sur- 
prising result  is  a  stiffening  of  prices  amongst  the  best  class 
of  secm-ities,  holders  of  which  wei-e  relieved  to  find  that  the 
income-tax  was  not  put  up  more  than  Is.  in  the  £,  while 
people  with  money  to  spare  have  begun  once  more  to  look 
at  gilt-edged  investments.  Strength  in  the  war  stocks  makes 
a  contribution  to  this  movement.  Once  again  it  deserves 
mention  that  there  are  comparatively  few  good  debenture 
stocks  or  prefea'ence  shai'es  obtainable,  vfhereas  a  month  ago 
the  supply  became  augmented  on  behalf  of  those  who  antici- 
l>ated  a  much  more  severe  income-tax  than  the  Chancellor 
has  imposed. 

.  Underground  Electric  Railway  income  bonds  have  given 
way  to  74,  because  of  the  apprehension  felt  in  some  quarters 
that  the  rise  in  the  income-tax  may  result  in  a  diminution  of 
the  4  per  cent,  interest  which  the  company  is  now  paying  on 
these  bonds.  Except  for  this,  the  railway  market  on  the 
whole  is  rather  better,  and  Metropolitans  have  recovered  -J. 
Steam  stocks  are  also  on  the  firm  sid6. 

The  demand  for  cable  and  cable  manufacturing  shares,  the 
dividends  on  which  are  paid  tax-free,  remains  insistent.  No 
larticulai-  changes  have  occurred  in  prices.  Great  NortheJiis 
are  better  at  361 .  The  Eastern  group  continues  very  strong, 
and  all  the  improvements  secured  last  week  have  been  main- 
tained. Oriental  Telephones  have  risen  to  4  3/16,  and  United 
River  Plate  are  better  at  7.  Anglo-American  preferred  at  93 
is  ex  dividend,  and  the  ordinairy  stock  is  also  quoted  ex  at 
•">6.  In  the  manufacturing  group,  Henleys.  CaUenders,  and 
British  Insulated  are  decidedly  good,  and  the  electrical  manu- 
facturing list  is  fairly  steady.  British  Aluminium  have  fur- 
ther receded,  in  consequence  of  .opposition  tliat  has  developed 
to  the  company's  water  scheme  in  the  Highlands.  lively 
controversy  goes  on  in  regard  to  what  the  objeetors  to  the 
.'scheme  lament  as  a  blow  to  the  natm-al  chann  of  the  locality, 
while,  on  the  other  hand,  the  economic  advantages  of  the 
proposals  are  held  to  outweigh  any  disturbance  to  the 
beauties  of  nature  that  may  be  cau.sed. 

British  Wesitinghouse  preference  have  fallen  to  2J,  on  the 
i.ssue  of  a  report  which  can  onlv  be  regarded  as  disapiwint- 
ing.  Tlie  net  profit  has  fallen  from  £199,000  to  .£88,000;  the 
preference  shares  again  get  7i  per  cent.,  but  this  time  it  is 
not  fi-ee  of  tfl.x.  La.st  year  the  company  wrote  off  £25.000 
IVom  i)atents  and  goodwill,  but  nothing  is  set  down  in  the 
)iie.sent  accounts  against  this  item.  The  caiTy-over  of  £51,0(XI 
i.-  £38,(X)0  less  than  that  brought  in  from  las-t.  year.  Tliis  is 
:i  ver.v  unplea.sant  ja.r  to  those  who  were  tidking  about  the 
I'rwsibility  of  the  company  being  able  to  raise  its  dividend 
almost  at  once.  It  was  le.ss  on  dividend  hones  than  on  the 
(expectation  of  a  combination  of  intere.sts  that  the  price  of 
the  shares  was  recently  i-un  tip  to  3  3/16,  though  the  combi- 
na.tion  idea  seems  to  have  evaporated  into  thin  air,  at  all  , 
events  for  the  present.  But  well-uiformed  folk  think  that 
this  is  certainly  not  the  time  to  sell  Westinghouse  preference. 


Ijondt>u  shares  continue  dull  in  the  list  of  home  electricity  '-j 
issues.  Citys  are  i  down  at  12,  and  Countys  eased  off  to  „ 
10^.  There  seem  to  be  shai-es  about  which  take  some  time  .j 
to  absorb.  Charing  Cro.ss  keep  heavy  at  83.  The  North  V 
Metropolitan  Supply  Co.  repeats  its  former  dividend  of  10  f. 
par  cent.,  a.T)d  the  £81,000  available  for  distribution  is  about,-] 
£600  Ijcttt'r  than  a  year  ago.  <: 

Amongst  foreign  descriptions,  Brazil  Tractions  have  been  ;| 
batter  at  42i,  reverting,  however,  to  42,  and  thus  showing  no  •■■ 
change  on  the  week.  Anglo-Argentine  5  !>er  cent,  debenture  •; 
stock  last  a  point,  and  British  Columbia  Electric  4i  per  cent,  f 
debenture  stock  at  57  is_  similarly  down.  There  is  no  im- il 
[iroveiuent  in  Mexican  varieties.  The  nuirket  remains  frankly^ 
dull,  and  the  tendency  is  stiU  to  sell  wheie  opi)ortuuity  occurs  ti 
for  doing  so.  Some  of  the  Brazilian,  bonds  are  rather  better.  * 
and  Sao  Paulo  fir.st  mortgage  debentures  have  hardened  to', 
87,  which  is  nhmit  the  same  price  as  the  5  per  cent,  first  "j 
mortgage  gnid  Innids  of  the  Rio  Tramways.  Victoria  Falls  5 
preference  li;i\''  :i(lviinced  to  22s.,  with  a  fair  amount  of  ' 
business  doing  in  Ihein.  and  the  ordinary  shares  are  a  little  j 
iietter  at  17s.  6d.  Industrials  keep  pi'etty  steady  on  the  ■■ 
whole.  Armament,  iron,  coal,  and  steel  shares  are  hard  on  J 
the  fact  of  the  excess  prdfits  duty  not  having  been  raised.  <_ 
A  further  sensational  rise  in  the  price  of  tin  has  caused  but  '. 
little  fresh  activity  in  tin  mining  .shares.  Rubbers  are  qui-  j: 
escent.  a  rise  to  2s.  6d.  in  the  mice  of  the  material  being  • 
followed  by  reaction  of  a  few  halfpence.  ; 


SHARE    LIST    OF    ELECTRICAL   COMPANIES. 

Home  Electricity  Companies. 

Dividend  Prioe 

/ " »  April  30,    Rise  or  laU 

191B.    1917.  1918.        thie  week. 

Brampton  Ordinary       ....        9       10  61  —           i 

Oaaring  Cross  Ordinary          ..       B         4  SJ  — 

do.       do,         do.     4iPre(..       H       H  3J  — 

Difilsea        SB  S  — 

City  of  London     . .        .....       8         8  12  —  J 

do.       do.    6  per  cent.  PreJ.       6         6  9J  — 

County  of  London          ....       7         7  leg  —  | 

do.         6  per  oenl.  Pref.       6         6  9J  — 

Kensington  Ordinary     ....(17  S|  — 

London  Electric  ..        ..        ..        Nil    Nil  I|  — 

do.         do.  6  per  cent.  Pret,       4         6  31  — 

Metropolitan         8         4  !i|  — 

do.             4i  per  oenl.  Pref,        H        4i  8i  — 

St.  James'  and  Pall  Mall          ..89  T  — 

South  London       6         5  3fJ  — 

South  Metropolitan  Pref.        ..        7         7  91/-  — 

Westminster  Ordinary  ....       7         9  6J  — 

Tblxsbapbs  and  Tbufhoiixs, 

Dividend 

1915.  1916. 

Anglo- Am.  Tel.  Pref 6         6  9axd  — 

do.            Det Bi/6      li  82|-  — 

Chile  Telephone 8         8  78  — 

Cuba  Sub.  Ord 5         7  93  —             < 

Eastern  Extension          ....        8         8  16g  —             ' 

Eastern  Tel.  Ord 8          8  164  —             " 

Slobe  Tel.  and  T.  Ord 17  143  —            < 

do.               Pret.           ..6         6  9|  — 

Great  Northern  Tel 23        94  86*  — 

Indo-European 18       18  61^  — 

Marconi       10        16  Sj  — 

Oriental  Telephone  Ord.         ..10        10  ifi,  +  ^,. 

United  R.  Plate  Tel B         8  7  +  i'        ' 

West  India  and  Pan 6d,    6d,  l.J  —            < 

Western  Telegraph        ....       7         6  16i  —            ' 

Houa  BuLa, 

Oentral  London,  Ord,  Assented        4         4  63i  +1 

Metropolitan         1         I  30|  +3 

do.        District      ..        ..     Nil      Nil  14  — 

Cndergroond  Electric  Ordinary     Nil      Nil  li  — 

do.              do.     "A"     ..     NU     Nil  4/6  — 

dOi              do.     Income         6         4  74  — 1           ' 

FoBxiaii  TsAiiai  fto, 
Dividend 

1916,  1916. 

Adelaide  Snp.  6  per  cent.  Pret,        6         6  42  — 

Anglo-Arg.  Trams,  First  Pref.          6i       6i  2|  — 

do.               2nd  Pref.  . .       6i      —  3j  — 

do.               6  Deb,      ..6         6  63  —I 

Brazil  Tractions 4         4  42  +1 

Bombay  Electric  Pret 6         6  9i  — 

British  Columbia  Elec.  Bly.  Pfce.    6         6  6li  —1 

do.             do.            Preferred  NU    Nil  324  — 

do.              do.           Deferred  Nil    Nil  26J  — 

do.              do,           Deb.           4i        4*  67  -1 

Mexico  Trams  6  per  cent.  Bonds     Nil    Nil  36  — 

do.        .    6  per  cent.  Bonds     Nil    Nil  30  — 

Mexican  Light  Common         . .       Nil    Nil  17)  — 

do.             Pref NU    Nil  29  — 

do,            Ist  Bonds       . .        Nil    Nil  36^  — 

MAHCFACTUBlHa  OOKPAJTIBB. 

Baboook  &  Wilcox         ....       16        16  SJ  — 

British  Aluminium  Ord.          . .         7        10  l\l  —   ,'j 

British  Insulated  Ord.  . .        ..       17i      20  81  — 

British  Westinghouse  Pref,    ..        74       74  'ik  — 

CaUenders 20       90  17'  — 

do.       6  Pref.          ....6         6  4 

Castner-Kellner 92        20  34  — 

Edison  Swan,  fully  paid          . .        —       —  24  — 

do.       do.  4  percent.  Deb.        4         4  764  — 

Elleotrio  Construction  ....        74        74  li  — 

Uen.  Elec.  Pref 6         6  log  — 

do,        Ord 10       10  20i  — 

Henley 26       96  19xd  — 

do,     44  Pref 44       44  3^  — 

Indla-Rnbber      10       10  Ug  —  i        ' 

nielegrapb  Oon,  .,       ,<       ..      20       10  42  — 

*  Dividends  paid  free  of  income-tax, 
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DISABLED     SOLDIERS     AS     METER 
REPAIRERS     IN     GLASGOW     CORPORATION 
ELECTRICITY     DEPARTMENT. 


Di'RiNG  the  early  part  of  1917  the  chief  engineer  of  the 
G.C.E.D.  decided  to  give  employment  to  a  number  of 
disabled  soldiers.  The  decision  was  arrived  at  purely  on 
liumanitarian  grounds,  as  every  day  brought  in  a  consider- 
able number  of  men  seeking  employment,  who  almost 
invariably  reported  that  they  had  failed  to  get  anything 
more  than  expressions  of  sympathy  in  their  search  for  work. 
A  number  of  the  men  were  allocated  to  the  meter-repair 
workshop,  and  it  is  the  purpose  of  this  article  to  describe  in 
some  detail  the  results  of  the  exiieriment. 

The  men  were  taken  practically  at  random  from  a  batch 
of  applicants,  and  in  no  cas^  had  they  previous  experience 
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Fig.  1. — Febeanti  5  a.  d.c.  Metek.        Fig.  2.— C.  &H.  5  a.  Meter. 
Tests  on  Effect  of  Reducing  Strength  of  Magnets. 

of  any  value.  The  diversity  of  trades  may  1)8  gathered 
from  the  fact  that  the  list  included  a  miner,  a  railway 
shunter,  a  tramcar  conductor,  and  a  calico  printer.  The 
nature  of  their  disablement  was  in  all  cases  loss  of  dne  leg. 
The  only  hopeful  point  seemed  to  be  the  very  respectable 
class  of  men  and  their  undoubted  anxiety  to  acquire  sufficient 
knowledge  and  skill  to  render  themselves  self-supporting. 

The   work  to   which   attention  was  ^.,  ^ 

first  given  was  the  repairing  and 
cleaning  of  Chamberlain  k  Hookham 
and  Ferranti  mercury-bath  ampere- 
hour  meters.  A  meter  -was  taken 
apart,  and  the  various  pieces  were 
mounted  neatly  on  a  wooden  board  to 
serve  for  demonstration  purposes.  The 
names  of  the  parts  were  then  gone 
over,  and  the  general  construction  was 
explained  by  an.  experienced  workman. 
A  demonstration  of  dismantling  and 
reassembling  was  then  given,  ar,d  the 
order  in  which  the  various  operations 
should  be  carried  out  was  carefully 
emphasised.  It  was  decided  that  each 
man  should  carry  out  all  the  work  on 
the,  meter  himself,  so  as  to  make 
matters  as  interesting  as  possible.  This  method  of  woj'k- 
ing  calls  for  greater  all-round  skill  on  the  part  of  the 
meter  repairer,  but  has  the  great  advantage  that  the  absence 
of  any  man  does  not  affect  the  output  of  the  others.     For 


the  meter  repairers  gave  their  assistance  to  the  soldiers. 
Whenever  any  difficulties  appeared  these  men  gave  the 
learners  the  benefit  of  their  experience,  and  it  is  largely  due 
to  this  fact  that  the  experiment  proved  succes-sful. 

Later  on,  when  new  types  of  meters  were  brought  in  for 
repair,  everyone  was  anxious  to  master  the  work  in  the 
minimum  of  time,  and  after  a  few  days'  practice,  each 
soldier  could  readily  overhaul  any  type  of  meter  put  before 
him. 

The  mechanical  part,  of  the  training  had  nothing  at 
all  special  in  it,  the  only  points  emphasised  being  the 
necessity  for  absolute  cleanliness  and  tidiness,  and  in  this 
respect  the  new-comers  soon  surpassed  the  older  workmen. 

The  working  hours  were  at  first  G.30 — 0,  9.4.5 — 1, 
1.30 — .5.45,  but  later  on  these  were  reduced  to  >^ — 12.30, 
1.30 — 5.45,  with  very  satisfactory  results.  Smoking  was 
allowed  during  two  20-minute  periods  each  day,  and  this 
seemed  to  be  appreciated. 

In  order  to  create  and  maintain  interest  in  the  work, 
weekly  lectures  on  electricity  were  instituted.  These  were 
held  diu'ing  working  hours,  and  simple  demonstrations  of 
magnetic  and  electric  phenomena  helped  to  clear  up  many  of 
the  difficulties  met  with  in  the  course  of  the  work. 

Whenever  a  meter  failed  to  pass  the  laboratory  tests  it 
was  returned  to  the  repairer  along  with  the  test  results,  and 
when  anything  of  special  interest  occurred,  it  was  explained 
to  all  the  men  as  well  as  to  the  person  directly  concerned. 
As  an  example  of  this,  it  was  found  that  several  men 
remarked  on  the  fact  that  a  large  proportion  of  the  meters 
which  did  not  pass  were  correct  on  full  load,  but  fast  on 
light  loads,  while  the  starting  currents  showed  the  meter's  to 
be  in  good  mechanical  order.  It  was  explained  generally 
that  this  trouVile  was  due  to  weak  magnets,  and,  in  order  to 
emphasise  the  point,  the  magnets  of  two  good  meters  were 
demagnetised  by  definite  steps,  and  tested  at  each  step.  The 
results  of  these  tests  are  shown  in  figs.  1  and  2.  The  effects 
of  remaguetising  were  also  explained  and  demonstrated. 

The  great  interest  shown  in  these  tests  and  lectures, 
which  from  lack  of  time  could  not  be  properly  prepared, 
encouraged  the  superintendent  to  ask  for  assistance  from 
the  meter  manufacturers.  This  was  promptly  given,  and 
each  of  the  companies  from  which  meters  are  bought 
sent  a  representative  to  give  a  lecture  and  demonstration  of 
his  particular  speciality.  This  movement  made  a  very  great 
difl'erence  in  the  methods  employed  in  handling  meters,  and 
many  of  the  time-honoured  practices  of  the  G.C.E.D.  meter 
workshops  were  relegated  to  the  scrap  -heap. 

As  time  went  on  the  men  became  more  confident,  and  in- 
stituted improvements  on  their  own  initiative — for  example. 


Fig.  8.— Apparatus  for 
Starting-Ccrrest  Tests. 


A,  precision  ammeter;  s,  stnints: 
M,  meter  under  test. 

Fig.  4.— Apparatus  for  Te.?ting 
Meters  BEt-OBE  Cashing. 


they  connected  up  their  lamps  for  starting-current  tests  in 
series,  so  as  to  get  lower  currents  for  test  purposes.  They 
also  made  rough  tests  on  metere  l)y  calibrating  several  lamixs 
to  give  different  loads.     To  encourage  this  spirit  ea^h  bench 


some  time  afterwards,  all  the  men  were  kept  on  one  type  will  now  be  provided  with  a  variable-range  mnmeter  and 
of  meter,  and  an  experienced  worker  helped  whenever  simple  arrangements  to  give  currents  up  to  0-.)  ampere.  A 
difficulties  appeared.     During   the   early  stages  it  seemed        sketch  of  the  fittings  provided  is  shown   in  fig.  3.     The 


ippeared 

likely  that  some  of  the  men  would  fail  to  obtain  the  start 
ing-current  results  desired  ;  but  in  the  course  of  a  few 
weeks,  this  difficulty  disappeared,  and  the  results  are  now 
entirely  satisfactory. 

One  feature  of  the  experiment  must  be  recorded  at  this 
point — namely,  the  very  willing  and  generous  way  in  whicli 


reason  for  using  this  niethod  was  that  it  gave  the  results 
with  minimum  delay  and  cost,  the  lamp  board  Ix'ing  already 
in  existence  and  tlie  ammeters  having  been  taken  from  a 
discarded  switchbosird.  All  data  regarding  the  instruments 
are  marked  clearly  on  the  scales. 

The  standtird  practice  of  the  department  is  to  use  mercury 
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anipere-houi-  meters  for  housu  service,  and  so  these  form  the 
bulk  of  the  work  ;  but  the  men  are  shown  the  construction 
of  other  types  of  meters  whenever  opportunity  occurs.  They 
now  know  the  scenei'al  features  of  commutator  and  electro- 
lytic meters,  and  have  also  been  shown  one  or  two  types  of 
alternating-current  meters. 

The  laboratory  tests  and  the  calculations  involved  are 
also  well  understood  by  the  meter  repairers,  and  they  are 
occasionally  called  on  to  assist  in  testing  and  adjusting 
meters. 

A  further  operation  is  to  be  performed  on  meters  in  the 
course  of  repair,  in  order  to  diminish  the  proliability  of 
failure  during  the  acceptance  tests  in  the  laboratory.  This 
is  to  test  each  meter  at  two  loads  before  it  is  put  into  its 
case.  The  points  chosen  are  full  "load  and  "20  per  cent,  of 
full  load  ;  the  testing  arrangements  are  s-hown  in  fig.  4.  In 
this  case,  too,  existing  'apparatus  was  utilised,  as  fai'  as 
possible,  so  as  to  minimise  capital  expenditure.  The  shunts 
were  made  in  the  workshop  of  the  department,  and  were 
arranged  to  suit  standard  meter  capacities.  Meters  of  over 
100-ampere  capacity  are  tested  at  this  stage  without  their 
shunts. 

This  test  will  be  performed  by  the  repairers  themsehes, 
the  men  each  taking  a  week  of  testing  in  succession. 

In  order  to  provide  an  occasional  break  in  the  routine, 
men  who  have  attained  sufficient  arithmetical  proficiency, 
and  who  volunteer  for  the  work,  will  be  trained  as  observers 
for  machine  tests.  It  is  hoped  thereby  to  enable  the  depart- 
ment to  make  regular  steam  consumption  tests  on  turbines 
at  a  reasonable  cost,  and  the  work  will  at  the  same  time 
provide  interesting  recreation  for  a  very  deserving  class 
of    men. 

The  general  conclusion  drawn  from  experience  is  that  the 
experiment  is  completely  successful,  from  the  standpoint 
of  both  sound  workmanship  and  finance.  Electricity  supply 
undertakings  can  confidently  be  recommended  to  try  disabled 
soldiers  as  meter  repairers,  and  they  can  rest  assured 
that  a  very  few  weeks  of  practice  will  enable  any  intelligent 
man  to  master  the  essentials  of  the  work.  It  stands  to 
reason,  however,  that  payment  must  be  on  a  fairly  lilieral 
scale  even  during  the  non-productive  period,  as  otherwise 
the  men  will  be  discontented  and  Trade-Union  troubles  are 
sure  to  occur. 


THE     SAVING     OF     FUEL. 


By  C.  M.  BEXXETT,  Wood  Lane  Works. 


EvKRVBODv  connected  with  the  management  of  works  where 
coal  is  used  for  the  purpose  of  power  production  understands 
the  importance  of  making  use.  of  the  coal  in  the  most 
econoniical  manner  possible  ;  nevertheless,  the  importance 
of  strict  boiler-house  supervision  and  organisation  has  not 
been,  and  is  not  always,  fully  recognised.  It  is  in  the 
boiler  house  that  the  greatest  saving  can  be  made,  and  in 
times  like  the  present,  when  economy  in  fuel  is  of  national 
importance,  the  attention  of  engineers  should  be  directed 
towards  the  organisation  of  the  boiler  house— the  Cinderella 
of  generating  stations  and  industrial  works  generally. 

If  we  look  into  the  past,  we  shall  find'that  tlie  boiler 
house,  or  stokehold,  as  it  was  called,  did  not  receive  the 
same  attention  at  the  hands  of  the  engineers  and  managers 
of  undertakings  as  did  the  engine  house.  Perhaps  this  was 
natui-al  when  looked  at  from  the  point  of  view  of  personal 
comfort  and  cleanliness.  The  engineer  is  a  person  of  some  con- 
sequence, and  although  he  ma^y  be  temporarily  disfigured  by 
a  spot  of  oil  without  loss  of  dignity,  a  smudge  from  coal  on 
any  portion  of  his  person  was  not  to  be  thought  of. 

For  some  reason  or  other,  the  most  important  place 
seemed  to  be  that  in  which  the  generating  machinery  was 
housed.  The  mental  efforts  of  the  engineers  were  directed 
towards  schemes  and  refinements  to  improve  the  economy 
of  this  section  of  the  plant,  to  embellish  it  with  the  most 
wonderful  flights  of  architectural  genius,  and  to  add  to  the 
comforts  of  the  staff  in  the  engine  house.  As  long  as  the 
coal  was  burning  in  the  furnaces,  how  well  or  badly  i*  was 


liurning  so  long  as  pressure  was  maintained  did  not  matter   . 
much.  )j 

From  the  time  of  the  first  conception  of  a  new  power  ' 
house,  e\en  in  the  preliminary  sketches  in  the  consulting  ' 
engineers'  office,  the  position  and  design  of  the  boiler  house  ', 
seemed  only  a  secondary  consideration.  The  engine  house  j 
must  have  a  colour  scheme  in  glazed  bricks,  but  anything  ^ 
would  do  for  the  boiler  house  as  long  as  the  old  colour  5 
scheme  of  black  was  thoroughly  carried  out,  the  want  of  't 
ventilation  was  very  marked,  and  natural  light  was  more  or  ; 
less  eliminated.  The  accommodation  of  the  steam-raising  » 
plant  in  dark  and  underground  places  was  the  rule.  ! 

It  is  perfectly  certain  that  if  the  same  care  and  attention  • 
were  given  to  the  design  of  the  building  and  to  the  comfort  < 
of  the  steam-raising  staffs  as  to  the  tlesign  of  the  "engine-  ^ 
house  and  the  comfort  of  the  staff  operating  therein,  the  ■ 
effect  on  the  economical  production  of  power  would  be  at  i 
once  very  marked.  ^ 

The  attention  of  young  engi\neers  and  chemists  would  b&  ■■ 
directed  towards  this  most  important  branch  of  power  pro-  * 
duction,  and  men  would  be  encouraged  ta  specialise  in  ^ 
boiler-house  operation  and  fuel  economy.  The  conditions  3 
and  surroundings  should  be  such  as  would  attract  them  :  a  ^ 
boiler  house,  in  fact,  should  be  just  as  much  a  show  place  -j 
for  visitors  as  the  engine  room  is.  The  utmost  space  should  be  ^ 
reserved  for  natural  light,  and  the  best  possible  scheme  for  t 
ventilation,  and  the  removal  of  coal  dust  and  fumes,  should  I 
be  adopted.  The  walls  should  be  faced  with  white  glazed  ■< 
bricks,  and  every  effort  should  be  made  to  obtain  and  pre-  1 
serve  a  bright,  spick-and-span  appearance.  : 

There  is  a  natural  tendency  to  consider  that  the  boiler-  J 
house  staff  comes  second  to  that  of  the  engine  house  ;  this  J 
is  a  great  mistake.  It  is  the  opinion  of  the  writer  that  the  ■; 
boiler-house  staff  comes  first,  for  the  boiler  house  is  the  : 
heart  of  the  whole  undertaking,  and  more  money  can  be  \ 
saved  in  this  section  of  a  works  than  in  any  other.  Perhaps  '■ 
the  day  will  come  when  the  charge  engineer  in  the  boiler  , 
house  will  be  in  a  position  to  abuse  the  charge  engineer  in  "> 
the  engine  house  for  wasting  bis  coal  by  allowing  the  steam  j 
traps  to  dribble,  and  the  lagging  on  the  steam  pipes  to  | 
remain  defective.  Perhaps  the  charge  engineer  in  the  boiler  f 
house  will  have  something  to  say  about  the  engineers  taking  { 
more  steam  in  consequence  of  dirty  condeusere.  Concen-  ; 
tration  and  keen  interest  will  only  come  about  when  the  * 
conditions  obtaining  in  most  boiler  houses  are  altered,  and  ' 
this  most  important  section  of  the  works  is  put  upon  the  * 
plane  of  importance  it  should  justly  occupy.  Then,  and 
only  then,  will  scientific  boiler-house  operation  attract  the  ' 
attention  of  the  right  sort  of  men,  and  only  then  will  the  ^ 
interest  of  young  engineers  be  directed  towards  the  boiler  ' 
house  in  preference  to  the  engine  house.  Boiler-house  i 
operation  and  management  will  become  a  department  of  J 
itself  in  a  works  organisation.  The  purchase  of  suitable .' 
fuel,  the  classification  of  fuels,  their  heatiug  value,  the  ^ 
question  of  feed  temperatures,  draught,  boiler  conditions,  t 
coal  handling,  ash  handling,  ash  weighing,  gas  analysis — iu  t 
fact,  everything  pertaining  to  the  boiler  house — will  bej 
cared  for  by  a  department  distinct  and  separate  from  the  t 
engine-house  operating  department.  Such  organisation  will 
lead  to  the  best  results. 

The  more  general  use  of  mechanical'stokers  has  done  a 
great '  deal  towards  improving  the  boiler-house  conditions, 
inasmuch  as  the  atmosphere  has  been  freed  from  coal  dust, 
and  the  underfoot  grinding  of  coal  has  been  largely  reduced, 
by  the  adoption  cf  bunker  feed  to  the  coal-hoppers. 
Further,  suction  plant  for  the  handling  of  ashes  has  made' 
the  ash  tunnels  more  healthy  to  work  in,  and  the  general 
improvement  of  coal-handling  apparatus,  wagon  tippers, 
&c.,  has  minimised  the  necessity  for  man-handling  the 
coal. 

All  this  is  tending  in  the  right  direction,  but  there  is  a' 
great  deal  to  be  done  yet  before  the  boiler  house  is  given  its 
proper  place  in  the  works  organisation.  The  manufacturers 
of  boiler-house  plant  and  apparatus  should  look  to  it  that 
the  finish  of  their  products  is  ecjual  to.  or  better  than,  that 
of  plant  and  apparatus  manufactured  for  use  in  the  engine 
house.  If  engineers  express  the  opinion  that  any  rough 
finish  is  good  enough  for  the  boiler  house,  how  can  they 
expect  to  induce  iu  their  employes  that  interest  in  the 
cleanliness  and  operation   of  the   plant   which  is  so  very 
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essential  ?  The  chimney,  because  of  its  architectural 
beauty  (?),  receives  close  attention,  and  the  pointing  of  the 
brickwork  must  be  regularly  done,  but  obvious  cracks  in  the 
walls  of  the  toiler  setting  for  the  admission  of  air  remain 
unattended  to.  In  some  places  one  has  to  travel  about  with 
a  duck-lamp  to  inspect  the  blow-off  cocks  'of  the  boilers  ; 
even  an  electric  plug  position  is  denied,  or  was  overlooked 
in  scheming  out  the  boiler  house,  while  the  engine  house  is 
bristling  with  them. 

Even  the  Board  of  Trade  Inspectors  do  not  seem  to  notice 
the  unguarded  traps  which  iu  the  engine  house  and  machine 
shop  would  immediately  attract  their  attention.  Perhaps  it 
is  because  the  boiler  house  seems  to  them  dark  and 
uninteresting. 

The  cry  for  economy  in  fuel  is  welcome,  although  the 
cause  of  its  coming  is  to  be  regretted,  for,  perhaps,  it  will  ~ 
be  the  means  of  preparing  the  way  for  better  things,  and  of 
dealing,  away  for  ever  the  dark  and  dusty  boiler  houses 
which  exist  all  over  the  country  :  perhaps  it  will  be  the 
means  of  creating  a  real  and  lively  interest  in  I)oiler-house 
operation,  and  making  the  boiler  house  what  it  should  be — a 
bright,  airy,  and  clean  department  of  tlie  works,  comparing 
favourably  in  cleaidiness  and  tidiness  with  the  engine  house 
to  which  it  supplies  its  product.  Then,  indeed,  will  the 
coal  per  unit  generated  be  reduced,  and  brains  will  be 
attracted  towards  the  boiler  house  just  as  much  as  they  are 
now  attracted  towards  the  engine  house.  There  is  a  deal  to  . 
study,  a  deal  to  learn,  and  the  reward  will  be  as  great  as,  if 
not  greater  than,  any  which  can  be  earned  in  any  other 
department  of  a  works  organisation. 

The  high  price  of  coal,  and  the  limited  quantity  available, 
make  the  problem  of  its  economical  use  more  imperative 
than  ever.  A  thorough  reorganisation  of  boiler-house 
methods  is  necessary  and  essential ;  for,  under  present  con- 
ditions of  operation,  faults  and  waste  are  certainly  not  as 
easily  detected  as  equivalent  faults  and  waste  would  be  in 
the  engine  house.  A  leaky  blow-off  cock  hidden  away 
somewhere  will  not  be  noticed  as  quickly  as  a  leaky  gland 
in  the  engine  room  ;  yet  it  is  a  condition  of  wasting  fuel. 
Ill-fitting  dampers  and  a  host  of  other  things  all  spelling 
fuel  wastage  are  apt  to  be  neglected,  simply  because  of  the 
difficulty  of  inspection,  largely  due  to  faulty  lay-out  of  the 
plant,  or  the  necessity  of  climbing  over  a  heap  of  coal  to 
get  at  the  job.  The  day  will  come  when  the"  boiler  house 
will  be  an  airy,  light,  palatial  building  like  the  engine 
house,  and  scientifically  trained  men  will  move  about  in 
their  work  of  organisation  and  inspection,  their  white 
jackets  testifying  to  the  non-existence  of  dark  and  dusty 
rorners,  the  installation  of  dust  extractors,  &c.  No  longer 
will  gas  masks  be  necessary  for  ash-tunnel  inspections.  All 
will  be  well  in  the  boiler  house,  and  the  ignorant  waste  of 
fuel  a  condition  of  the  past. 


COAL     CONSERVATION     AND     ELECTRICAL 
POWER. 


The  report  of  the  Coal  Conservation  Sub-Committee  on  Elec- 
tric Power  Supply  in  Great  Britain  was  discussed  at  a  meet- 
ing, in  Newcastle-on-Tyne  on  April  16th,  held  under  the  aus- 
isices  of  the  Newcastle  Local  Section  o£  the  Institution  of 
Electrical  Engineers.  Invitations  had  been  extended  to 
members  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders,  North  of  England  Mining  and  Mechanical 
Engineers,  North  of  England  Branch  of  the  Association  of 
Mining  Electrical   Engineers,    and  kindred    bodies. 

Mr.  A.  H.  Marshall,  chaiiTuan,  said  that  perhaps  the  main 
object  in  holding  that  meeting  was  to  obtain  pubhcity  for 
the  report  of  the  Coal  Conservation  Sulj-Committee  on  Elec- 
trical Power,  which  was  of  such  importance  generally.  The 
most  unportant  matter  after  the  due  prosecution  of  the  war 
was  provision  for  the  difficulties  which  would  lie  before  them 
when  they  entered  upon  the  time  of  recou.sti-uction.  They 
should  do  whatever  they  were  able  to  do  to  develop  their  re- 
sources, and  nothing  was  more  hkely  to  prove  helpful  in  this 
Ji-'Slject  than  the  projwsals  contained  in  that  report.  The 
.suggested  economies  that  might  be  effected  made  a  striking 
appeal,  and  if  lei^islation  were  to  follow,  it  was  necessary 
they  should  bring  the  matter  before  the  public.  The  finan- 
cial aspect  of  the  question  was  an  important  one,  and  he 
thought  there  were  special  reasons  for  the  Goveinment  giv- 
ing support  to  the  scheme  during  construction,  for  it  would 
increase   the   productive    capacity    of    the   country,    and    the 


money  so  advanced  would  come  back  to  them  in  the  course 
of  time. 

Mr.  0.  Vernier  said  one  of  the  greatest  problems  raised  by 
the  war  was  that  of  meeting  the  colossal  war  debt  that 
would  remain  at  the  end.  Ttero  was  only  one  safe  course  to 
foUow,  and  that  was  to  increase  the  productivity  of  our  in- 
dustries, trade,  and  commerce,  thus  increasing  the  national 
income  so  that  we  might  face  the  future  with  equanimity. 
There  must  be,  too,  better  relations  between  employers  and  em- 
ployed, and  an  avoidance  of  all  restriction  of  output,  be  the 
cause  what  it  might.  He  pointed  out  that  we  were  nearer  the 
IX)int  of  exhaustion  of  our  coal  suppUes  than  any  other  irn- 
[xn-tant  industrial  country,  and  there  was  something  more  in 
the  question  than  the  exact  amount  of  coal  remaining;  there 
was  the  further  question  as  to  how  long  we  could  continue  to 
get  it  at  a  reasonable  price.  Coal  prices  had  advanced  by  38 
per  cent,  in  13  years.  In  view  of  these  facts  it  was  necessary 
that  we  should  give  something  more  than  passing  attention  to 
these  important  matters.  With  regard  to  supex-pow-er  sta- 
tions, he  thought  the  report  was  right  in  recommending 
private  enterpriise  as  more  likely  to  be  best  in  the  national 
interests. 

Mr.  W.  0.  Mountain  said  he  did  not  think  anyone  would 
dispute  the  fact  that  a  general  supply  of  electrical  energy  at 
prices  which  would  render  its  use  a  commercial  advantage 
to  manufacturers  and  others  was  highly  desii-able.  It 
was  very  important  that  consumers  should  not  be  led 
to  believe  that  such  supply  could  be  obtained  within 
a  reasonably  short  period,  thus  preventing  then-  making  im- 
provements or  additions.  In  connection  with  various  im- 
portant schemes  he  had  in  hand  there  had  been  an  attempt 
by  officials  of  the  Government  to  prevent  the  instaUation  of 
plant  designed  to  take  advantage  of  existing  waste  heat, 
such  as  exhaust  steam  and  gases  from  coke  ovens  and  blast 
furnaces,  and  it  was  suggested  by  these  officials  that  power 
should  be  taken  from  power  stations,  instead  of  consumers 
installing  their  own  plant,  notwith.standing  the  fact  that  in 
most  cases  no  ix>wer  stations  existed  in  the  neighbourhood. 
Such  procedure,  if  insisted  upon,  would  naturally  prejudice 
future  progress,  and,  whilst  he  would  be  the  last  to  advocate 
any  scheme  being  carried  -out  which  would  involve  any 
expenditure  of  unnecessai-y  capital,  he  was  convinced  from 
his  own  experience,  that  there  was  a  large  number  of  under- 
takings in  this  country  which  could  produce  electricity  at 
a  vei"y  much  lower  cost  than  it  could  be  either  produced  or 
supplied  at  by  any  power  stations  installed  for  a  general  supply. 
There  was  no  suggestion  in  the  report  as  to  the  financial 
aspect  of  the  scheme,  and  he  thought  the  public  should  be 
infmined  not  only  of  the  probable  cost,  but  where  it  was 
proposed  to  obtain  the  capital,  and  upon  what  terhis.  Also, 
he  thought  an  indication  should  be  given  as  to  the  terms 
upon  which  energy  was  to  be  supplied.  He  saw  no  reason 
why  a  flat-rate  should  not  be  quoted,  with  discounts  vary- 
ing in  proportion  to  the  con.sumption.  In  the  report  it  was 
stated  that  the  price  of  current  supplied  by  the  Newcastle 
Electric  Supply  Co.  was  under  ^d.  per  imit  on  the  average. 
That  was  not  l)oi-ne  out  by  the  chaa-ges  made  to  consumers 
in  the  district  with  which  he  was  as.sociated.  It  was  true 
that  collieries  obtained  supplies  at  low  rates  somewhat  ap- 
proaching the  figure  named,  but  the  charges  for  current  for 
engineering  works,  shipyards.  &c.,  were  considerably  higher. 
In  the  case  of  the  Park  Gate  Iron  &  Steel  Co.,  Ltd.,  the  units 
generated  in  six  months  ended  Dec.  Slst,  1917,  were  3.701,675, 
cost  per  unit,  .1429d. ;  and  at  the  Devonshire  Works,  unitfl 
generated  in  the  yea.r  were_17,o00,0(X1,  cost  per  unit  .1094d. 
Surely  finus  hke  these  would  not  be  forced  to  take  current  even 
at  .5d.,  from  a  supply  company.  The  i-eiK>rt  should  make  it 
perfectly  clear  to  those  in  a.  position  to  produce  their  own 
electrical  energy"  from  waste  heat,  or  from  other  sources, 
such  as  inferior  coal,  that  they  would  not  be  handicapped  or 
prevented  fitjm  so  pro<lucing  then-  own  ix)wer  if  they  desired 
to  do  .so.  He  expected  considerable  difficulties  in  dealing 
with  existing  power  stations,  and  he  thought  some  indica- 
tion should  be  given  as  to  the  method  of  dealing  with 
matters  of  that  kind. 

Mr.  H.  W.  Clothier  said  the  "average  charge  of  Jd.  per 
unit  "  of  the  Newcastle  Supply  Co.  looked  very  small,  but 
in  their  biUs  they  found  3Sd.  per  unit  charged,  and  now  the 
company  was  proposing  to  raise  the  charges  to  private  con- 
sumers by  20  per  cent.  If  it  were  possible  to  obtain  power  at 
a  chea)ier  rate  than  a  manufacturei"  could  himself  make  it  at. 
it  would  pay  to  scrap  less  efficient  plant,  but  he  thought  no 
business  committee  would  suggest  doing  that  with  such 
plant  as  Mr.  Mountain  had  instanced.  He  pointed  out  that 
the  reiTort  'did  not  deal  with  the  cost  of  transmission,  and  he 
also  thought  .something  might  be  done  to  further  research. 

Capt.  A.  H.  IjAW  said  he  thought  caution  must  be  exer- 
cised at  the  close  of  the  war.  if  it  c^ime  suddenly  as  was 
thought  by  some,  to  .<«^  that  they  were  not  rushed  into  some 
scheme  which  was  bad  from  an  engineejing  stiind)X)int. 
If  they  kept  that  thought  in  mind,  and  .so  got  the  best  oiit 
of  it,  he  thought  the  report  would  do  a  great  deal  of  good. 

Mr.  M.\RK  Haltday  said  that  at  the  Tursdale  CoUiery.  in 
Durham,  a  s<heme  had  been  adopted  wheieby  the  whole  of 
the  steam  was  raised  by  wa.ote  heat  from  the  boe-hive  coke 
ovens.  .iVfter  recon.stniction  of  the  plant  the  fuel  casts  had 
come  downi  from  .f  1.300  per  month  to  between  f-lOO  and 
^£500  per  month,  and  they  were  u.sing  ballast  which  before 
was  wMsted.  Tliat  showed  what  could  be  done  by  private 
finns  in  the  way  of  economy. 
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Mr.  W.  T.  M.ACC.^LL,  speaking  of  the  feeling  between  muni- 
cipalities and  private  companies,  suggested  that  j^erhaps  the 
best  way  would  be  to  appoint  a  board  for  each  district.  He 
thought  it  was  a  pity  there  was  no  proposal  to  ear-mark  a 
portion  of  the  savings  for  researcii  work. 

Mr.  J.  E.  Andrews,  speaking  as  a  private  consumer,  said 
he  thought  one  good  that  might  result  from  those  big  sta- 
tions was  a  uniformity  in  price  for  energ>-. 


FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


MEXICO. — A  Decree,  dated  September  22nd,  fixed  the  ex- 
port duties  on  guayule  rubber  as  follows  :  — 

Guayule  plants  and  other  india-rubber  yield- 
ing plants  (on  rubber  contents) &p.c.  ad  vol. 

Guayule    rubber       ip.c.adval. 

For  the  purpose  of  the  Decree,  the  guayule  plant  is  to  be 
regarded  as  containing  10  per  cent,  of  rubber.  The  Minister 
of  Finance  is  empowered  to  fix  the  specific  rates  which  shall 
rule  for  qaarterly  periods  for  the  payment  of  the  duties. 

AUSTRALI.A. — In  reference  to  the  approved  form  of  decla- 
ration which  is  required  by  the  Department  of  Trade  and 
Customs  to  be  printed  or  stamped  on  invoices  for  goods  ex- 
ported to  Australia  (see  the  Electric.ai.  Review  for  December 
21st),  H.M.  Trade  Commissioner  in  the  Commonwealth  has 
reported  that  a  composite  form  has  been  issued  covering  both 
the  Invoice  Declaration  and  the  Certificate  of  Origin  (which, 
of  course,  is  still  necessary  for  goods  claiming  preferential 
treatment).  The  date  for  the  enforcement  of  the  new  Invoice 
Declaration  does  not  appear  to  have  been  fixed  yet. 

UNION  OP  SOUTH  AFRICA.— Among  recent  decisions 
issued  by  the  Commissioner  of  Customs  as  to  the  classifica- 
tion of  various  articles  under  the  Union  Customs  Tariff  are 
the  following  :  — 

Rebate  on  goods  manu- 
factured in  the  U.K. 
Rate  of  and  reciprocating 

import  duty.  British  Colonies. 

Coming  conahones  (parts  of 

electric  or  gas  lamps,  not 

hand)  'dp.c.  ad  val.         Whole  duty. 

Electric  motor  tire  pump  ...  3  p.c.  ad  «oJ.  Whole  duty. 
Electromagnets      (parts     of 

crane)  3p.c.  ad  val.         Whole  duty. 

CUBA. — The  President  of  Cuba  has  issued  a  Decree,  dated 
October  4th,  providing  that  certain  articles  may  not  be  ex- 
ported or  re-exported  from  the  Island  except  under  licence 
issued  by  the  Treasury  Department  (Secretaria  de  Hacienda). 
The  list  of  goods  covered  by  the  prohibition  is  practically 
identical  with  the  United  States'  list. 

ARGENTINA. — Two  Bills  have  been  laid  before  the  Argen 
tine  Congress  recently,  the  first  to  make  provision  for  cer- 
tain modifications  of  the  Tai-iff  Law  and  Customs  Regula- 
tions, and  the  second  for  the  constitution  of  a  Committee 
charged  with  the  duty  of  revising  the  Valuation  Tariff.  (This 
Tariff  determines  the  values  of  imported  merchandise,  for  the 
purpose  of  the  assessment  of  the  established  ad  valorem 
duties.)  The  proposals  contained  in  the  fijst  Bill  are  mainly 
directed  towards  the  continuation  in  force  of  the  temporary 
additional  taxation  introduced  last  year  to  increase  the 
revenue.  Ai-ticle  13  embodies  the  proposal  (already  noted  in  the 
Electrical  Ee\iew  for  October  26th,  1917)  resixscting  the  in- 
cfease  of  the  Tariff  valuations  in  regard  to  goods  imported 
without  immediate  wrappings  and  packings.  Under  Article 
14  it  is  proposed  that  all  goods,  or  produce  of  any  kind,  im- 
ported or  exported,  whether  subject  to  duty  or  free,  and 
those  which  are  cleared  in  transit  for  abroad,  shall  pay  the 
statistical  tax  at  the  rate  of  3  per  mil  on  the  valuations  con- 
tained in  the  Customs  documents. 

As  regards  the  second  Bill,  it  may  be  mentioned  that  a 
project  for  the  revision  of  the  Valuation  Tariff,  on  somewhat 
similar  hnes,  has  been  before  Congress  for  some  years  past, 
but  has  not  been  enacted.  Article  3  of  the  present  Bill  re- 
quires the  production  of  Consular  invoices  in  support  of  the 
declared  value  of  such  goods  as  may  not  be  included  in  the 
Valuation  Tariff.  .Articles  11  and  12  relate  to  the  periods 
within  which  the  valuations  decided  upon  become  operative, 
and  Article  13  provides  that  valuations  once  incorporated  in 
the  Tariff  shall  not  be  modified  for  a  period  of  three  years, 
and  that  six  months'  notice  must  be  given  of  any  modifica- 
tions. 

NORWAY. — The  exportation  of  dry  cells  of  all  kinds,  and 
of  lead  and  alloys  thereof  in  any  form,  materials,  and  goods 
which  contain  lead  or  lead  alloys  in  any  substantial  propor- 
tion, has  been  prohibited.  (These  are  extensions  of  existing 
prohibitions.) 

PORTUGAL  (ANGOLA).— A  Decree  was  promulgated  on 
November  21st  providing  that,  during  the  continuance  of  the 
wai-,  an  additional  import  duty  of  10  per  cent,  ad  valorem 
shall  be  levied  at  the  Custom  Houses  of  the  Province  of 
Angola  on  all  merchandise  except  certain  specified  foodstuffs. 


NEW   PATENTS   APPLIED  FOR,    1918. 

(NOT   YET   PUBLISHED.) 

Compiled  expressly  (or  this  Journal  by  Messrs.  W.  P.  Thompson  S:  Co., 
Electrical  Patent  .Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool    and    Bradford. 

6,327.    **  Signal     devices    for    motor    vehicles."       Benjamin     Electric,    Ltd. 
.^pril    15th.      (U.S.A.,  June    18th,    1917.) 

6,370.     "  Ignition     magneto    for     internal-combustion     engines."       A.    Santi- 

.•JELLO,  A.  L.   Wilcken  &  R.   WiLCKEN.     April  15th.     (France,   April  14tlf,  1917.) 

6,384.     "  Valves    of   wireless    transmission    systems."     \V.  J.   Davies,    Eoison 

Swan  Electric  Co.   &  C.    E.    Hiatt.    April   15th. 

6,386.    "  .■Vutomatic  telephone  exchange  system."     \V.  C.   Davuv  &  Sterling 

"    "  ~         April  15th. 

Teasdale    Buckell.     .-\pril    15th. 

clutches."     W.    Langdo.n-D.U'ies    &   A.    Soames. 


ExLEY  &   H.   Leitner.     April  16th. 
le  for  stamping   metal  articles."     J. 


&  Electhic  Co, 

6.388.     "  Telephones." 

6,418.    "  Magnetic   frict; 
April  16th. 

6,432.     "  Electric  coils."     \ 

6,453.     "  Electrically-heated 
April    16th. 

6,459.     "  Electrodes     for    spark    discharges." 
16th.     (Germany,    April    16th,   1917.) 

6,466.  "  Electricity  meters."  Landis  S:  ( 
(Switzerland,  April    19lh,   1917.) 

6,517.  "  Means  for  rendering  absorption  by 
red  radiations  audible  in  a-  telephone  for  sig 
.A.ND    Bellincham   &    Stanley.      April   17lh. 

6,524.    "  Ignition  plugs  for  internal-combustion  motors." 
April    17th. 


Ges.      -April 
April    16th. 


thermophile,    &c.,  of   infr; 
lling,   &c."     L.    Belllngha 


S.  Z.  DE  Ferrant 


6,562. 


6,599, 
Hofsn 

6,611 
Wicket 

6,629. 


electr; 


April  19th. 
containing 


cookers    and    solid    fuel    stoves    and    incinerators 
orking  in  combination  or  singly."     E.  J.  Jenkins  &  A.  S.  Smith.    April  18th. 
6,563.     "  Electric  furnaces."    H.  Etchells,  H.  ."V.  Greaves  &  T.  H.  W.iTSON 
<D    Co.     April    18th. 
6,571.     "  Contact-breakere    for    magnetos."     P.    G.    Stickley.      April    18th. 

'  Synchronous      dvnamo-electric      machines."        British      Thomson- 
Co.   &  R.    D.  (Jiven.     ."Vpril  18th. 
"Self-acting    electric    switch."      Tkolt     Ccrtis    &    Co.     and    J.     H. 

April  18ih. 
*  Device    for   locking  electric   lamps   in   lampholders."     A.  H.    Marsh. 
April  19th. 
6,641.    "  Electric  switches."    G.  O.   Donovan  &  W.   Don 
0,657.     "  Method     of    mounting    electric    storage    batter 
liquids  on    aircraft,  boats,   &c 
.\l.    Genese.     April    19th. 

6,659.     "  Electromagnetic    s 
H.  C.   H.ASTlNGS.     April    19th. 
6,660;l.    "  Electric  furnaces."     T.  A.    D.    Lawton.     April    19th. 
6.672.    "  Sparking    plugs    for     internal-combustion     engines."      V.    Perkett 
.\pril  19th. 

6.678.  "  Working  of    electric   furnaces,  and  electrode    used    therein."     F.    E 
Berkv.      .\pril    19lh. 

6.679.  "  Electric  relays."     W.  P.   Granville  &  W 
6,682.    "  Electrically-operated    drilling    apparatus." 

.     .April    19th. 

Electrically-driven    hoists."     A.    Lanz  &  Veritis.    Ltd.     April   20th 
Protective   devices  for  alternating-current  electric   systems."    A.   E 
.McColl.     April    2(hh. 

Machine  switching  telephone   exchange  systems."    L.   Pounkow 


that  none  of   the  liquid  shall   escape." 
British    Thomson-Hol-s 


Smith.     April  19th. 
i.    ScHOLEY-&    F.    I 


6,698. 
6,706. 


April    201  h. 
A.    \'ANDEKVELL   &    Co,     April   2Qth. 
machines."      A.    H.    MiDOLEV    (C.    H. 


ndervell 


:d  \\-estern    Electric  Co 

6.717.  "  .Magnetos."     C 

6.718.  '*  Magneto    electr 
id    Co.).     April    20th. 

6.724.  "  Signalling  apparatus,  &c."     J.   N.  Caught  St   L.   Mavne.  .April  20th. 

6.725.  "  Machines  for  making  dry-battery  parts."       D.   Bjvkcl.av  &   British 
ver-Readv    Co.      April   20lh. 

6.727.     "  Glands  for  electric  cables,   shafting.  &c."     W.    G.    Wiieller.     .April 


PUBLISHED   SPECIFICATIONS. 


The    numbers    underlined    are    those    under    which    the    specification    will    be  ! 

printed   and   abridged,   and  all   subsequent   proceedings  will    be   taken. 

X916. 

6,406.     Ignition   Systems   for   Internal -combustion    Engines.     C.  F.   Ketter-  J 

ing.    August   30th,  1915.-  (101,334.)  : 

1917. 

155.    Electkcmagnetig   Regulating    .and    Switching    Devices.     Electric   and  ' 

Ordnance  Accessories  Co.  &   J.  Etchells.     January    3rd,  1917.     (U4,320.)  j 

3,419.     Electric  Signalung  Systems.  H.  Green.     March  8th,  1917.   (114,325.)  i 

4,238.  Electric  Generating  and  Battery-charging  Installations  for  Rail- 
u.w  AND  OTHER  \'ehicles.  J.  Stone  &  Co.  and  .A.  H.  Darker.  March  23rd, 
1917.      (114,332.)  , 

4.356.  Electric  Incandescent  Lamps  and  Reflectors  used  therewith. 
A.  F.   Berry.     .March   26th,   1917.     (114,336.)  . 

7,683.  Electric  Plug  Couplings.  \V.  T.  Henley's  Telegraph  Works  Co. 
and    \V.    R.  Clements.     May  29th,    1917.      (114,363.)  ; 

8,109.     Electric   Switches.     M.   J.   Quinn.     June   6th,   1917.     (114,365.)  ; 

8,446.     Electric  Sp.arking  Plugs.    A.  A.   Scott.    June  13th,  1917.     (114,368.) 

8,992.  RuBBER-iNsULAiED  Electric  Cables  OR  CONDUCTORS.  E.  A.  BayUs 
and    British  Insulated   &  Helsby  Cables,    Ltd.     June  22nd,  1917.     (114,373.)  '. 

14,206.  Met.il-flate  Structures.  Quasi-.Arc  Co.  &  W.  L.  Cole.  Otitober 
2nd,    I9I7.     (114,394.)  ; 


15,722.  Holders  or  Fittincs  for  the  Electrodes  of  Electric  Furnaces. 
J.   R.    Hoylc    &   P.    Fawcett.      October  29th,    1917.     (114,395.) 

J6,914.  Means  for  Lubricating  the  Fibre  Sleeve  of  the  Interrupting 
Lever  in  Magnetos  having  a  Stationary  .Armature.  E.  C.  R.  Marks  (Soc. 
Anon,    des    Etablissements     L.     Bliriot).       December    18th,    1916.  (Divided 

application    on    18,144/16.)      (113,586.) 

17,044.     Electric  Motor  Meters.     Landis  &  Gvr  .Akt.  Ges.     December  2nd, 

1916.  (111,848.) 

17,04.>.  Method  of  Working  ^Refractory  Metals.  Westinghouse  Metal 
Filament     Lamp    Co.     (Westinghouse     Lamp    Co.,    U.S..A.)      November    19th, 

1917.  (114,282.) 

17,874.  Process  and  Means  jor  Connecting  Cables  or  Wires.  R.  A. 
Bousson.     September    14lh.    1917.      (114,405.) 
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As  our  readers  are  fully  aware  from  oiu'  various 
articles  on  the  subject,  we  have  followed  as  closely 
as  human  and  war-timie  limitations  will  allow  the 
multitudinous,  miultifarious,  and  ever-extending  in- 
vestigations and  conclusions  of  the  Ministry  of  Re- 
constniction.  We  recognise  that  whatevier  may  be 
the  state  of  affairs  at  this  moment,  there  will  com« 
a  time  when  immense  changes  must  necessarily  be 
made  within  a  comparativiely  brief  period,  changes 
the  like  of  wliich  we  have  never  witnessed  before, 
and  probably  never  shall  do  again  in  our  lifetime. 
The  war  changes  that  have  taken  place  affecting  the 
industrial  and  common  life  of  the  people  have  been 
spread  over  a  period  of  nearly  four  years.  We  have 
tried  to  accommodate  ourselves  to  them  stage  by 
stage  as  each  new  war  development  has  rendered 
them  necessary.  It  will  be  more  difficult,  and  pos- 
sibly dangerous,  when  we  try  to  get  back  as  quickly 
as  possible  to  approximately  normal  conditions. 
We  cannot  leave  things  to  take  their  chance,  there- 
fore we  do  not  join  in  the  occasional  popular  jibe 
at  a  Ministry  of  Reconstruction  and  its  host  of 
committees,  for  we  recognise  that  there  is  room  for 
men  of  vision  and  foresight  in  directing  our  investi- 
gations in  order  that'  we  may  be  as  fully  prepared 
as  we  reasonably  can  be  for  an  entirely  altered  state 
of  things. 

We  believe  that  Dr.  Addison  has  so  far  per- 
fomied  liiisi  task  very  satisfactorily.  We  say 
"  so  far."  because  we  do  not  believe  that  it  is 
his  intention  to  remain  in  charge  of  these  opera- 
tions as  a  practical  administrator  of  the  projects  that 
his  many  committees  have  advanced,  or  will  yet 
produce.  But  at  present  he  is  in  charge  of  a  vast 
variety  of  deliberations  which,  taken  as  a  whole, 
are  destined  to  have  a  great  influence  upon  the  life 
of  the  nation,  in  all  its  pai-ts,  in  the  approaching 
years,  and  the  manner  in  which  he  is  performing  his 
task  is  one  for  congratulation  rather  than  for  un- 
friendly hypercriticism.  It  were  a  thousand  pities  to 
concentrate  upon  winning  the  victory  over  Prussian 
militarism  unless  we  are  going  to  fit  ourselves  for 
•assuring  to  the  nation  the  minimum  of  hardship  in 
the  days  when  the  world  is  free.  Long  suffering  is 
bound  to  follow  the  war,  but  we  may  reduce  it  by 
taking  appropriate  action  during  the  war— keeping 
industrial  and  national  disorganisation  at  the  mini- 
mum, and  being  ready  for  the  new  conditions  im- 
mediately they  arise. 

Yet,  whilie  we  have  said  all  this,  we  do  not  for 
one  moment  pin  our  faith  for  the  future  entirely  to 
the  works  of  a  Ministr}'  of  Reconstruction,  nor  do 
we  put  our  whole  trust  in  legislation  which  may 
ensue  as  the  outcome  of  the  investig^ations  of  in- 
numerable committees.  Paul,  in  the  person  of  Dr. 
Addison,  may  plant,  Apollos.  in  the  shape  of  Par- 
liament, may  water,  but  it  is  Industry  which  will 
give  the  increase  which  shall  assist  us  all  in  the 
critical  days  of  Peace.  We  hope  that  we  shall  not 
be  misunderstood  when  we  say  that  we  are  disposed 
to  attach  greater  value  at  the  moment  to  the  prac- 
tical measures  that  our  industries  themselves  are 
taking  tlian  we  do  to  committee  deliberations.  Tlve 
latter  are  essential,  but  the  former  are  absolutely 
indispensable  unless  the  reconstruction  iseed  is  to 
fall  into  quite  impoverished  soil :  indeed,  perhaps  it 
would  not  be  far  wrong  to  say  tliat  the  two  efforts 
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are  really  very  closely  related,  for  what  the  manu- 
facturers are  doing  in  the  way  of  reorganisation 
in  readiness  for  progressive  and  extended  industrial 
activity  is  the  carrj'ing'into  effect  on  their  own  initia- 
tive of  some  of  the  principles  which,  separately  con- 
sidered, have  foiuid  favour  in  Government  com- 
mittees. 

In  referring  last  week  to  the  findings  of  the  Lord 
Balfour  Committee  we  showed,  as  we  have  done 
again  and  again  during  the  last  few^  years,  that  Ger- 
many, by  declaring  war  and  making  us  self-depen- 
dent, afforded  us  such  opportunities  for  revising  our 
industrial  aixangements  and  recovering  manufactur- 
ing ground  that  we  had  previously  thoughtlessly 
allowed  to  be  taken  from  us  by  penetrative  and  other 
measures,  as  there  was  no  prospect  of  our  having 
otherwise.  Many  British  manufacturers  ha.\^ 
availed  tlijemselves  of  the  opportunity  to  the  full, 
and  British  industrs^  and  trade,  British  workers,  and 
British  stability  should  feel  the  effects  of  it  for  many 
a  year,  if  the  advantage  is  not  frittered  away  at  the 
Peace  Table.  Thiere  is  material  available  for  a  lonq- 
practical  series  of  articles  or  a  valuable  book,  devoid 
altogether  of  padding,  shownng  the  altered  aspect 
of  industry  to-day  compared  to  four  3-ears  ago.  The 
plans  prepared  in  manufacturing  offices,  the'changed 
and  changing  character  of  the  output  of  the  works, 
and  many  other  things,  could  be  requisitioned  to 
pay  then-  own  testimony,  if  one  only  had  the  time, 
the  facility,  and  the  permission  to' tell  the  whole 
stor>-.  Part  of  it  was  told  in  the  presidential  address 
to  the  I.M.E.A.  last  year,  where  we  found  achieve- 
ments of  electricity  in  new  industrj^  sufficient  to 
make  the  heart  rejoice.  Another  part  of  it  is  told 
m  the  statements  of  individual  manufacturing  com- 
panies connected  with  the  electrical  and  allied  en^^i- 
neering  trades,  and  part  in  the  reports  on  openi- 
tions  of  co-operative  associations.  But  we  do  not 
think  that  we  have  come  across  any  chapter  of  such 
immediate  practical  value,  and  of  such  substantial 
character  as  that  which  was  put  before  the  share- 
holders of  Messrs  Vickers,  Ltd.,  at  their  annual 
meeting,  held  at  Slieffield  on  April  25th. 

We  ha\"e  witnessed  manv  a  piece  of  practical  in- 
dustrial reconstruction  work  in  the  electrical  worid 
during  the  last  four  years  in  the  doings  of  well- 
known  manufacturers.  The  joint  action  of  battery 
makers  in  one  connection;  the  co-operative  trade- 
getting  policy  adopted  bv  a  number  of  motor  and 
switchgear  makers  in  the  Russian  market;  the  con- 
solidation arrangements  of  Dick-Kerr,  Willans  and 
Robinson  Umted  Electric  Car,  and  the  Phoenix 
iJynamo  Co  with  one  commercial  organisation  for 
the  whole ;  the  purchase  of  a  controlling  interest  in 
Fraser  &  Chalmers,  and  sole  interest  in  Chamber- 
Jam  ij  Hookham,  by  tlie  General  Electric  Co..  Ltd  ■ 
which  has  for  years  had  its  own  extensive  network 
selling  companies  m  most  of  the  markets  of  the 
world— these  are  a  few  of  the  things  that  occur  to 
Lis  as  we  write,  as  events  likely  to  have  a  consider- 
able bearing  m  the  altered  conditions  of  home  and 
world  trade  m  the  future.  But  most  recentlv  of  all 
are  we  impressed  by  the  far-reaching  operations 
which  are  to  take  place  in  connection  with  the  mani- 
tola  and  world-wide  operations  of  Messrs  Vickers 
and  the  projects  of  the  British  Westinghouse  Co  ' 
in  which  they,  too,  are  now  directlv  interested  Mr' 
V  ickers  states  that  his  company  had  long  intended 
to  build  a_  large  electrical  manufactor3r  outside  Shef- 
held,  but  instead  of  doing  so  thev  have  entered  into 

"^uVu^'^V^^''^  ""'^'^''  "■^■'^'1  thev  are  associated 
with  the  Metropolitan  Carnage,  Wagon  &  Finance 
Co  m  the  control  of  the  British^Westinghouse 
Under  present-day  and  prospective  conditions  it 
would  take  a  long  time  to  get  a  new  factory  into 
w-orkmg  order,  so  the  intention,  apparently,  is  to  take 
advantage  of  the  war-time  factorv  extension  at  Traf- 
i°\A  i  'l^^^^^  °^  starting  new  operations  at  Shef- 
field, the  changes  at  the  latter  place  being  limited 
to  an  increase  in  the  policy  of  specialisation       The 


\  ickers  peace  industry  programme  is,  however,  a 
far  larger  thing  than  this.  At  a  certain  factory 
where  7,000  machines  now  serve  mainly  to  manu- 
facture automatic  guns,  1,700  macliines  will  be 
turned  over  to  the  production  of  sewing  machines, 
giving,  it  is  expected,  a  very-  considerable  output 
within  a  few  months  of  the  end  of  the  war;  some  are 
already  being  made  at  their  other  works,  and  the 
demand  is  in  excess  of  the  supply.  From  automatic 
gims  to  sewing  machines  sounds  something  like  from 
swords  to  ploughshares,  but  the  process  is  typical  of 
many  a  coming  change  in  our  works.  Mr.  Vickers, 
like  some  other  people,  obviously  cannot  see  the  end 
of  all  war  until  human  nature  is  changed,  for  be  is 
not  proposing  to  swing  right  over  to  peace  manu- 
factunng  without  giving  a  thought  to  other  possi- 
bilities. It  may  interest  Dr.  Walter  Rathenau,  who 
once  spoke  so  buoyantly  about  preparations  for  the 
next  war,  to  note  that  Mr.  Vickers  advocates  that 
a  large  part  of  the  present  war  plant  in  their  fac- 
tories, wliich  will  be  unusable  for  ordinary  pur- 
poses, should  be  taken  up  and  stored  in  one  of  their 
big  buildings  "  ready  for  use  in  case  Germany 
attacked  us  again."  At  another  works,  in  the 
South,  Messrs.  pickers  propose  to  manufacture  on 
a  large  scale  certain  semi-electrical  devices  for 
motor  cars  which  are  thought  to  have  a  wide  appli- 
cation; also  speed-controlling  apparatus  developed 
for  war,  but  adaptable  for  marine  work;  and  at  the 
same  place  there  will  be  made  certain  types  of 
machine  tools  of  a  class  hitherto  mainly  imported. 
Further,  at  a  factory  on  the  Thames  a  wood-work- 
ing organisation  is  being  established  which  appar- 
ently originated  in  a  method  of  utilising  waste  pro- 
ducts from  war  work,  but  which  presents  possibili- 
ties of  profitable  expansion.  Magnetos  will  be  manu- 
factured on  a  large  scale,  and  "the  new  light  alloy 
"  Duralumin,"  at  Birmingham.  The  older  Vickers 
trades  at  Sheffield  are  also  the  subject  of  an  ambi- 
tious programme,  and  at  Barrow  we  shall  witness 
greatly  increased  activity  in  mercantile  shipbuilding, 
while  the  manufacture  of  land  boilers  and  large  gas 
engines  also  will  be  proceeded  with  there,  the  com- 
pany having  its  eyes  open  to  work  that  is  likely  to 
be  required  for  the  large  electric  power  supplv 
schemes  that  are  practically  certain  to  come  along'. 

We  believe  that  this  summary  of  one  great  con- 
cern's intentions  and  operations  in  preparation  for 
peace-time  industn.-  will  impress  our  readers  as  it 
does  us.  We  have  no  doubt  that  other  big  manu- 
facturers connected  with  the  electrical  and  engineer- 
ing, and  iron  and  steel  trades,  have  ambitious  pro- 
grammes 'awaiting  execution.  Perhaps  they,  too, 
will  divulge  them  in  course  of  time.  Little  help 
can  go  to  the  enemy  from  thus  disclosing  intentions  ,- 
nobody  knows  better  than  he  what  he  has  to  come 
up  against;  on  the  other  hand,  it  would  make  for 
our  encouragement  at  home,  and  for  safety  by  pre- 
venting unnecessaiy  overlapping,  if  British  manu- 
facturers were  able  to  know  a  little  of  what  other 
firms  had  in  mind.  That  is  not  possible  if  we  are 
going  to  continue  unrestricted  competition  between 
ourselves  at  home;  it  is  possible  if  we  act  in  co- 
operation, and  tn.'  to  co-ordinate  our  efforts. 

We  quote  Mr.  Douglas  Vickers's  speech  with 
this  prominence  because  the  plans  outlined  afford  an 
excellent  example  of  practical  work  which  can  be, 
and  is  being,  done  by  inditstry  itself  in  preparation 
for  the  period  of  reconstruction. 


Whitley 
Reconstruction. 


Once  more  we  desire  to  bring 
before  industrial  readers  the  desir- 
ability of  taking  steps  to  set  up  for 
the  industries  which  we  represent 
industrial  councils  along  the  lines  laid  down  in  the 
several  Whitley  reports.  We  luiderstand  that  many 
such  councils  are  now  in  process  of  formation,  but 
in  certain  industries,  for  a  variety  of  reasons,  pro- 
gress has  beien  slow.     In  such  cases,  pending  the 
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formation  of  Industrial  Councils,  it  is  important 
that  there  should  be  established  Interim  Industrial 
Reconstruction  Committees  consisting"  of  equal 
numbers  of  representatives  of  organisations  of  em- 
ployers and  trade  unions.  Perhaps  we  know  less 
now  than  at  any  preyious  stagfe  of  the  war  when  it 
is  going  to  end,  but  we  may  be  able  to  avoid  much 
-erious  trouble  if  we  try-  in  time  to  take  such  steps 
as  these  in  order  to  smooth  the  way  for  the  transi- 
tion from  war  to  peace  conditions.  Such  interim 
committees  can  consider  such  matters  as  the  promo- 
tion of  industrial  org-anisation,  demobilisation  and 
employment,  raw  materials  for  manufacturing  in- 
dustries, priority  in  respect  of  such  materials,  finan- 
cial facilities  for  converting  works  from  war  work 
to  normal  production,  and  the  development  of  new 
industries,  which,  as  we  have  recently  indicated,  is 
being  investigated  by  tjTie  Engineering  (New  Trades) 
Committee.  The  matter  is  set  forth  in  useful 
detail  in  a  new  nuemorandum  issued  by  the  Ministry 
of  RecoiLstruction,  to  which  we  would  direct  our 
readers'  attention.  The  following  is  a  specimen 
draft  of  an  Interim  Committee;  — 

1.  The  Inteiim  ladustrial  Reconstruction  Committee  for  the 

Industry  promoted  by  the  Minister  of  Reconstruction, 

the  President  ot  the  Board  of  Trade,  and  the  Minister  of 
Labour  will  consi.st  of  equal  numbers  of  z'epresentatives  of 
Associations  of  Employers  and  Trade  Unions. 

■2.  The  Committee  shall  elect  a  chaiiToan  either  from  amongst 
its  own  members  or  from  outside.  In  cases  where  no  agree- 
ment can  be  come  to  with  regard  to  a  chairman,  the  Minister 
of  Reconstruction  will,  at  the  request  of  the  Committee, 
appoint  a  chairman. 

3.  The  Committee  shaU  take  steps  to  provide  itself  with  a 
secretary,  and  a  place  of  meeting,  but  during  the  preliminary 
stages  may,  if  desired,  meet  at  the  Ministry  of  Beconstruc- 
tipn,  who  wiO  provide  temporajry  secretarial  assistance  if 
desired. 

4.  The  functions  of  the  Committee  shall  be  those  set  out  in 
the  Manorandum  circulated  with  the  letter  of  invitation. 

•5.  At  least  one  week's  notice  shall  be  given  of  meetings 
which  shall  be  called  by  the  chairman  or  by  the  secretary 
at  his  request. 

6.  The  Committee  will  cease  to  exist  on  the  formation  of  a 
■Joint  Standing  Industrial  Council  on  the  lines  i-ecommended 
by  the  "  Whitley  "  Committee. 

As  we  have  already  explained  these  Interim  Com- 
mittees will  serve  as  an  intemiediate  stage  in  indus- 
trial organisation  in  the  case  of  industries  wherein 
the  degree  of  organisation  is  insufficient  to  admit 
of  the  immediate  fomiation  of  a  full  Whitley  Coun- 
cil. They  will  be  a  kind  of  stepping-stone  where- 
on industries  or  trades  may  rest  for  a  moment  to 
consider  the  more  urgent  of  the  problems  of  recon- 
struction. It  will  be  a  great  mistake  to  leave  such 
matters  to  take  care  of  themselves,  or  to  wait  for 
the  Ministry  itself  to  take  definite  action,  though 
it  has  already  approached  a  number  of  trades  with 
successful  results.  The  movement  would  proceed 
with  greater  expedition  if  our  industrial  readers 
would  think  the  matter  over  for  themselves  and 
work  out  the  necessary  preliminaries. 


British 
Manufacturers 
in  Australia. 


We  wish  to  direct  attention  to 
the  report  of  the  annual  meeting 
of  the  Australian  Association  of 
British  Manufacturers  and  their  Re- 
presentatives which  appears  on  an- 
other page  of  this  issue.  We  believe  that  the  very 
comprehensive  speech  of  the  chairman,  Mr.  M.  C. 
Coates,  will  be  read  with  interest  by  all  at  home 
who  are  watching  the  efforts  of  those  who,  under 
exceptional  difficulties,  are  doing'  tlieir  utmost  to 
keep  the  British  trade-flag  flying.  The  import 
figures  for  the  year  1917  show  what  is  happening, 
and  we  do  well  to  assist  our  kith  and  kin  out  there 
who  desire  to  regain  the  lost  ground  immediately 
the  war  pressure  on  the  home  factories  is  reduced. 
The  Association  showed  a  remarkable  growth  dur- 
ing the  year,  and  we  pass  on  to  British  firms  not 
already  on  the  roll  the  appeal  that  they  should  throw 
in  their  lot  with  those  who  reasonably  expect  to  find 
in  unity  a  great  strength  for  the  days  to  come. 


Elsewhere  in  this  issue  we  give 
Electricity  in     an  abstract  of  a  paper  on  the  elec- 
Ship  tricaJ    equipment    of   the   new   U.S. 

Propulsion.  battleship  Neiu  Mexico ;  this,  the 
largest  unit  in  the  U.S.  Navy,  will 
be  propelled  entirely  by  electric  motors,  fed  from 
turbo-gienerators  of  37,000  h.p.,  and  all  the  auxili- 
aries will  also  be  electrically  driven.  Not  only  will 
the  macliinery  be  lighter  and  cheaper  than  either 
mechanically  geared  turbines  or  reciprocating 
lenginies — it  will  also  be  more  efficient,  as  shown  in 
lOur  abstract,  the  steam  consumption  being  guaran- 
teed under  heavy  penalties.  This  startling  step  in 
advance  is  largely  based  upon  the  success  of  the 
U.S.S.  Jupiter,  which  was  equipped  with  electrical 
propulsion  expressly  as  an  experiment;  it  bears  wit- 
;iess  to  the  complete  confidence  of  the  U.S.  naval 
authorities  in  the  reliability  and  economy  of  the 
electric  drive,  for  no  one  would  venture  to  make 
doubtful  experiments  with  a  32,000-ton  battleship, 
least  of  all  in  time  of  war.  We  hardly  need  add 
that  we  share  that  confidence.  In  point  of  fact, 
there  is  nothing  experimental  in  the  whole  equip- 
ment. Turbo-generators,  motors,  and  controlling 
gear  liave  all  been  fully  tried  out  in  stationary  ser- 
vice, and  there  is  no  reason  whatever  to  suppose 
that  they  will  prove  wanting  at  sea,  provided  that 
due  regard  is  had  to  the  working  conditions  that 
obtain  on  board  ship. 

Our  only  regret  is  that  the  British  Admiralty  (so 
far  as  we  know)  has  not  yet  seriously  contemplated 
a  similar  forward  step.  Before  the  outbreak  of  war 
one  or  two  cruisers  had  been  fitted  with  electrically- 
driven  aitxiliaries,  including  the  operation  of  the 
big  guns,  but  the  innovation  .was  too  daring  for 
the  conser\-ative  minds  of  the  older  men,  who  didn't 
hold  with  such  new-fangled  notions,  and  took 
the  first  opportunity  to  revert  to  hydratdic  gear. 
We  are  reminded  of  the  days  when  the  electric  tele- 
graph was  offered  to  the  Admiralty,  but  rejected 
on  the  ground  that  the  semaphore  system  fully  met 
all  requirements;  as  in  that  case,  so  in  the  present, 
the  decision  bore  no  relation  to  the  merits  of  the 
apparatus,  which  was  simply  sacrificed  to  service 
traditions.  As  to  what  has  been  done  since  the  out- 
break of  war,  we  have  no  information;  all  that  we 
can  positively  affirm  is  that,  also  in  accordance  with 
tradition,  our  glorious  NaNn,'  has  preserved  our 
shores  inviolate,  and  done  its  duty  under  all  circum- 
istances  with  an  heroic  disregard  of  danger  for  which 
language  provides  no  adequate  euiogv'. 

It  was,  however,  in  this  country  that  the  elec- 
trical propulsion  of  ships  first  received  serious  atten- 
tion; the  late  Mr.  Henry  flavor's  name  cannot  be 
here  omitted,  and  the  inventions  of  Mr.  (now  Lieu- 
tenant) Durtnall,  who  claims  that  his  system  was 
adopted  on  the  Jupiter,  must  also  be  recognised. 
iWhile.  unfortunately,  these  pioneers  were  not  fated 
to  achieve  the  goal  of  their  ambition,  we  are  glad 
to  know  that  their  work  has  borne  fruit,  for  we 
were  privileged  last  week  to  inspect  the  machinery 
of  a  steamship  of  6,000  tons,  whose  pro{>eller  is 
driven  by  electric  power  derived  from  two  turbo- 
•  generators.  This,  we  believe,  is  the  first  British 
sea-going  steamer  to  be  so  propelled;  and  we  con- 
gratulate the  British  Ljungstrom  Marine  Turbine 
Co.,  the  contractors,  as  well  as  the  Brush  Electrical 
Engineering  Co.,  the  manufacturers  of  most  of  the 
plant,  on  their  achievement,  which  we  hope  is  only 
the  first  of  many,  and  will  have  a  long  and  pros- 
perous career.  The  turbine,  which  is  without  doubt 
the  most  interesting  type  of  turbine  that  has  been 
developed,  has  given  a  good  account  of  itself  in 
many  British  power  stations,  and  there  is  no  reason 
to  doubt  that  the  new  departure  will  prove  wholly 
successful  in  respect  of  economy,  reliability,  and 
cost. 
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INCOME-TAX  :     WEAR     AND     TEAR     AND 
OBSOLESCENCE     ALLOWANCES. 


By  JOS.  J.  H.  STANSFIELD. 


a;; MEMORANDUM  has  just  been  issued  by  the  Board  of 
Inland  Revenue  on  the  subject  of  allowances  for  wear  and 
tear  and  obsolescence  of  plant  and  machinery,  a  subject 
which  is  of  importance  having  regard  to  conditions  brought 
about  by  the  war  and  the  increase  in  the  rates  chargeable 
for  income-tax. 

Sec.  12  of  the  Customs  and  Inland  Revenue  Act,  1878, 
authorises  a  deduction  in  assessing  the  profits  of  any  trade, 
manufacture  or  concern  in  the  nature  of  trade  chargeable 
under  Sec.  "  D,"  or  by  reference  to  the  Rules  of  that 
Sohedule,  of  such  an  amount  as  the  Income-Tax  Commis- 
sioners "  may  think  jusit  and  reasonable  as  representing  the 
diminished  value  by  reason  of  wear  and  tear  during  the 
year  of  any  machinery  or  i)lant  used  for  the  purposes  of  the 
concern."  In  addition  to  this  deduction  an  allowance  is 
made  in  respect  of  the  cost  of  repairs,  but  any  claims  under 
this  Section  must  be  made  within  12  calendar  months  after 
the  expiration  of  the  year  of  assessment. 

>Sec.  2G  of  the  Finance  Act,  1 1)07,  provides  that  claims 
made  for  deductions  for  wear  and  tear  to  be  allowed  by  the 
additional  Commissioners  shall  be  included  in  the  annual 
statement  of  the  profits  or  gains  required  to  be  delivered 
iinder  the  Income-Tax  Acts. 

There  is  no  statutory  limit  to  the  amount  which  may  be 
allowed,  but  the  aggregate  amount  of  the  deductions  must 
not  exceed  the  actual  cost,  including  in  that  actual  cost  any 
expenditure  in  the  nature  of  capital  expenditure  by  way  of 
renewal,  improvement,  or  reinstatement. 

Where  full  effect  cannot  be  given  to  the  deduction  for 
wear  and  tear  in  any  year  owing  to  there  being  no  protits  or 
to  the  profits  being  le^  than  the  deduction  ;  the  deduction 
to  which  effect  has  not  been  given  shall  be  added  to  the 
deduction  for  or  allowed  from  the  profits  of  the  following 
year,  and  so  on  for  succeeding  years  until  the  deduction  has 
been  fully  made. 

Definite  rates  of  depreciation  on  different  classes  of 
machinery  have  been  agreed  upon  in  a  number  of  important 
industries,  and  it  is  stated  that  these  allowances  are  now 
accepted  by  taxpayers  and  generally  adopted.  A  list  of  these 
rates  is  given  in  the  Memorandum,  the  following  being  of 
Interest  to  those  engaged  in  the  electrical  industry  : — 

Elcctrir  Li(jlit  Undertakings. — o  per  cent,  on  written 
down  value  of  cables  and  5  per  cent,  on  plant  and 
machinery. 

Gas  Under fokim/s. — Other  than  those  owned  by  municipal 
or  other  public  authorities  3  per  cent,  on  gasholders  and 
10  per  cent,  on  meters,  cookers,  and  gas  fires. 

ilofor-Omnibuses. — 20  per  cent,  on  written  down  value, 
■but  the  rate  is  to  be  reconsidered  at  the  expiration  of  four 
vears,  commencing  with  1916-17.  This  rate  does  not  apply 
to  commercial  motor  vehicles. 

Railicxii/  Wagons. — 5  per  cent.  ;  this  applies  to  all 
wagons  owned  by  traders  ;  but,  in  the  case  of  railway  com- 
panies, the  method  adopted  is  to  allow  the  actual  cost  of 
renewals  year  by  year. 

Tramways. — Permanent  way,  an  allowance  per  mile  of 
track  based  upon  the  estimated  life  ;  3  per  cent,  on  cables, 
7  per  cent,  on  cars  and  other  rolling  stock,  and  5  per  cent. 
on  renewal  of  plant  and  machinery,'  including  standard 
brackets  and  workshop  tools. 

Witn  the  exception  of  the  rates  relating  to  onmibuses, 
all  the  above  rates  were  fixed  under  pre-war  conditions  ; 
"but  cases  have  arisen  during  the  war  in  which  machinery 
is  suffering  exceptional  wear  and  tear  owing,  for  example, 
to  extra  hours  of  running,  the  difficulty  of  obtaining  material 
for  efftcting  repairs,'  rougher  usage  through  the  employ- 
ment of  unskilled  labour,  or  fewer  opportunities  of  o^•er- 
liauliag. 

In  such  cases  applications  for  special  rates  are  enter- 
tained, but  the  circumstances  of  the  individual  vary  so 
■widely  that  a  uniform  scale  cannot  be  fixed,  each  one  being 
dealt  with  on  its  merits. 

In  addition  to  the  allowances  above  mentioned,  there  has 
l)een  in  operation  since  1897  an  allowance  for  obsolescence 


(see  letter  of  the  Chancellor  of  the  Plxchequer  of  May  28th, 
1 897,  to  tlie  Asr=ociation  of  Chambers  of  Commerce).  When 
new  or  improved  machinery  is  introduced  in  place  of 
machinery  not  wholly  worn  out,  the  Board  of  Inland 
Revenue  agrees  to  allow  so  much  of  the  cost  of  replacement 
as  is  equivalent  to  the  written-down  value  of  the  machinery 
replaced,  less  any  sum  realised  by  the  sale  of  it,  the 
balance  of  the  cost  of  the  new  machinery  being  treated  as 
an  addition  to  capital.  This  allowance  is  not,  in  practice, 
made  unless  there  is  replacement,  it  being  considered  that 
otherwise  the  loss  is  a  loss  of  capital,  and,  therefore,  not 
allowable. 

As  an  alternative  to  the  allowance  for  wear  and  tear  and 
obsolescence,  the  cost  of  renewal  may  be  claimed,  and  when 
this  is  preferred  the  amount  to  be  allowed  is  the  actual  cost 
of  the  new  plant  and  machinery  (excluding  any  part  of  such 
cost  which  is  attributable  to  additions  or  improvements 
i.e.,  to  increase  in  capital)  after  deducting  the  scrap  value 
or  realised  price  of  the  plant  and  machinery  replaced. 

Buildings  and  wasting  assets  are  not  allowed  for,  but  the 
full  cost  of  maintaining  trade  premises  in  proper  working 
order  is  allowed  in  computing  profits  for  assessment. 

In  controlled  concerns  under  the  Munitions  of  War  Act, 
1915,  the  income-tax  allowance  has  been  temporarily 
extended  by  the  Finance  Acts,  1916-17,  to  include 
exceptional  depreciation  or  obsolescence  of  buildings,  plant, 
or  machinery,  which  are  allowed  for  Excess  Profits  Duty  and 
Munitions  Levy  purposes.  This  allowance  is  to  prevent  the 
hardship  that  would  otherwise  arise  owing  to  the  circum- 
stance that  controlled  establishments  being  held  at  the 
disposal  of  the  -Government  may  be  required  to  alter  com- 
pletely the  course  of  their  business,  and  to  undertake 
exceptional  expenditure  which  may  be  of  little  or  no  post-war 
utility  to  them. 

Sec.  39  of  the  Finance  Act,  1916,  and  Sec.  16  of  the 
Finance  Act,  1917,  authorise  the  Commissioners  to  revise  the 
income-tax  allowance,  so  as  to  enable  a  deduction  to  be 
made  from  profits  of  the  difference  between  cost  and  post- 
war value  of  installations  and  extensions  (including  build- 
ings) which  would  not  have  been  undertaken  but  for  the 
war  and  the  express  requirements  of  the  Government. 

The  Board  of  Inland  Revenue  is  open  to  consider  allow- 
ances ill  respect  to  excess  profits  duty  for  deferred  repairs 
though  a  definite  scale  has  not  been  laid  down.  The 
method  adopted  is  to  take  current  expenditure  on  repairs, 
and  allow  the  difference  between  previous  expenditure,  with 
•an  additional  sum  for  increased  cost. 


LARGE    BATTERIES    FOR  POWER  PURPOSES. 


By  E.  C.  McKINNON,  A.M.I.E.E. 

(Abstract  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 

{Concluded  froin  page  414.) 

Maintenance  agreements  in  the  past  have  been  to  a  cer- 
tain extent  a  cause  of  ii-ritation  and  dissatisfaction  mainly 
because  there  has  been  no  generally  accepted  standard,  and 
many  engineers  have  regarded  the  agreement  as  an  insurance 
to  coyer  all  iU-treatment,  in  addition  to  the  essential  object 
which  is  the  maintenance  of  the  battery  in  good  working 
order.  If  a  recognised  standard  maintenance  agreement  ap- 
proved by  this  Institution  were  available,  negotiations  would 
be  gi'eatly  simplified. 

There  has  so  far  been  very  little  experience  with  batteries 
working  at  a  fine  pressure  higher  than  600  volts  in  this  coun- 
try. When  the  Lancashire  and  Yorkshire  Railway  decided 
to"  employ  direct  current  at  1,200  volts  far  the  electrification 
of  the  Manchester-Bury  section  of  their  system — a  length  of 
9i  miles — it  was  necessary  to  go  abroad  to  study  similar 
schemes.  The  most  instructive— from  the  battery  section- 
was  the  electric  railway  between  Stockholm  and  Saltsjobaden, 
a  distance  of  9J  miles.  There  the  system  is  a  direct-current 
one  at  1,200  volts  with  overhead  conductors,  and  includes  a 
buffer  battery  of  650  cells  with  a  rated  output  of  666  ampere- 
hours  in  one  hour,  which  represents  800  kw.  at  the  one-hour 
rate.  The  battery  is  employed  for  the  double  purpose  of 
levelling  up  the  Imc  load  variations  in  conjunction  with  a 
reversible  booster,  and  also  as  a  capacity  battery  for  fighting 
and  power  purposes.  The  dry  Swedish  climate  tends  to  sirn- 
plify  the  question  of  insulation.  The  cells  are  of  the  ordi- 
nary   central-station    type,    the    only    diffei-ence    being    the 
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doubling  of  the  iiLSulatois.  The  gaxifnays  are  mounted 
on  high-tension  insulators;  the  walls  and  columns  of  the 
Ijattery  room  are  screened  with  a  lattice-wood  structure 
mount-ed  on  insrdated  brackets;  the  lamps  are  hung  out  of 
reach ;  and  the  battery  insi^ection  lamps  are  fitted  in  special 
ebonite  caiTiers  and  connected  by  flexible  conductors  in  a 
"  oah-tjre  "  sheathing.  The  battery  is  sub-divided  into  several 
section's  by  means  of  hnk  connectors.  The  battery  is  on  two 
floors,  the  lower  one  being  treated  as  an  ordinary  600-volt 
traction  battery  room,  and  the  upper  one  being  regarded  as  a 
high-tension  chamber  .securely  locked.  Special  instructions 
are  is.sued  regarding  operations  in  the  high-tension  room. 

There  are  two  battery  sub-stations  on  the  L.  &  Y.  Railway. 
Each  battery  con.sists  of  .5s(t  T.P.W.  5/8  Plantide  cells  sup- 
plied by  the  Chloride  Electrical  Storage  Co..  Ltd.  Each  bat- 
tery is  divide<l  into  a  low-tension  and  a  high-tension  section, 
i.e.,  equivalent  to  two  batteries  placed  in  series.  The  low- 
tension  section  is  constructed  as  an  ordinary  600-volt  traction 
battery,  whilst  the  high-tension  section  is  dealt  with  on  very 
similar  lines  to  those  described  in  the  Swedish  .sy.^tem.  The 
working  of  the  batteries  k  normally  controlled  by  Entz  auto- 
matic reversible  boosters. 

A  description  of  most  of  the  notably  large  batteries  in  this 
counti-y  has  been  given  in  the  electrical  Press,  or  in  papers 
read  before  the  Institution.  In  all  the  batteries  the  positive 
plates  are  built  on   the  Plaute  piinciple. 

The  battery  at  the  Eagle  Street  sub-station  of  the  Metro- 
politan Electric  Supply  Co.  may  be  regarded  as  the  acme  to 
date  of  the  special  Plante  tyi^e,  while  the  batteiies  at  Man- 
chester, Bradford,  Birmingham,  and  Wolverhampton  repre- 
sent the  latest  practice  in  true  Plante  batteries.  The  Eagle 
Street*  battery  comprises  110  "  Chloride "  cells,  C.V.W.  26 
type,  but  the  sub-station  is  designed  with  the  intentioii  of 
dupUcating  the  battery  at  some  future  date.  The  total  weight 
of  the  battery  is  about  300  tons,  and  it  is  capable  of  dis- 
chaxgiug  at  8,000  amperes  for  35  minutes,  or  15,000  amperes 
momentarily. 

A  Plant;;  j>late  must  be  given  fairly  constant  work  or  its 
condition  wiU  deteriorate.  The  Faure  or  pasted  plate,  on 
the  other  hand,  will  endure  long  periods  of  idleness  without 
suffering  any  permanent  after-effects.  By  a  fortunate  coinci- 
dence it  is  possible  to  obtain  far  more  capacity  for  unit 
weight  and  cubic  contents  from  a  Faure  cell  than  from  a 
Plante  cell.  A  cell  of  the  Faure  type  is  therefore  emitiently 
suitable  for  stand-by  purixises.  Its  durability  is  inferior  to  ' 
that  of  Plante  cells,  but  as  it  is  possible  to  obtain  300  to  500 
discharges  from  one  set  of  plates  this  should  amply  cover 
emergency  requirements  for  a.  period  of  10  years. 

The  Eside  negative  plate  is  not  unknown  in  central-station 
work  in  this  country,  as  one  set  operated  in  daily  use  for  Si- 
years  (1905  to  1913)  in  the  large  battery  at  the  Fisher  Street 
sub-station  of  the  Metropolitan  Electric  Supply  Co.  For  ex- 
tensive practical  results  we  must,  however,  stiU  refer  to  the 
United   States, 

The  largest  stand-by  battery  installed  in  the  United  States 
up  to  the  time  the  data  were  collected  for  this  paper  was  at 
Detroit  (Mich.).  The  maximum  peak  load  during  the  winter 
of  1915-1916  occurred  at  5  p.m.  on  December  17th,  1915,  and 
amounted  to  55,700  amperes  at  about  1-34  volts  on  each  side 
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Fig.   2.— St.ind-bv  Battery  Applied  to  Alternating-curbent 
Ststem. 

of  the  three-wire  system.  The  combined  capacity  of  the  four 
batteries  installed  will  carry  this  load  for  14  minutes.  One 
battery-  alone  consists  of  150  "  Exide  "  cells,  type  H.  169,  in- 
stalled rn  1915,  with  a  capacity  of  25,200  amperes  at  110 
volts  for  one  hour,  or  80,000  amperes  for  10  minutes. 

Normally  a  stand-by  battery  floats  on  the  supply  system, 
regulating  momentary  fluctuations  and  in  readiness  for  peak 
and  emergency  discharging,  the  adjustment  being  such  that 
during  the  floating  period  the  total  amount  of  charge  com- 
pen.sates  for  the  discharge.    The  battery  should  be  floated  so 

•See   Elec.  Bbv.,  April   21fit,   1916.— Eds. 


that  the  pressure  per  cell  in  circuit  will  be  between  2.10  and 
2.14  volts,  avera.ging  as  near  as  practicable  2.12  volts.  Adjust- 
ment is  made  by  cutting  in  or  out  end  cells. 

The  installation  of  a  storage  battery  for  stand-by  service 
•on  an  altemating-cmTont  circuit  presents  no  insurmountable 
engineering  difficulties,  and  an  interesting  example  of  such 
an  application  is  found  at  the  Newton  sub-station  of  the 
Edison  Electric  Illuminating  Co.,  of  Boston  (Mass.).  Power 
is  received  at  13,800  volts,  three-phase,  60  periods,  over  dupli- 
cate ti-ansmission  lines,  a  distance  of  12  mUes.  The  sub- 
station supplies  three  cla.sses  of  service,  viz.  : — The  local  com- 
mercial load  of  lighting  and  pow'er  supplied  to  the  distribution 
feeders  at  2,300/4,000  volts,  four-wire,  three-phase;  series  arc 
launps  for  street  lighting ;  direct-current  at  575  volts  for  operate 
ing  the  suburban  electric  railway  in  the  district. 

The  original  aiTangement  of  the  apparatus  in  this  sub- 
station is  shown  in  fig.  2  in  full  lines,  while  the  apparatus 
added  in  coimection  with  the  battery  installation  is  shovm  in 
dotted  lines.  The  diagraii  is  conventional,  and  shows  only 
one  phase  of  the  three-phase  circuits,  and  one  side  of  the 
direct-ciuTent  railway  circuit.  Duphcate  high-tension  bus- 
bars are  provided,  and  duplicate  oil  switches  for  each  in- 
coming and  outgoing  circuit  permit  each  circuit  to  be  con- 
nected at  win  to  either  .set  of  bus-bars.  Step-down  trans- 
formers furnish  the  2,300/4,000-volt  current  for  the  local  com- 
mercial load.  ConstJant-cuiTent  "  tub  "  transformers  with 
mexcury-arc  rectifiers  are  used  for  the  street  lighting,  and 
three  -dO-kw.  motor-generator  sets  furnish  the  575-volt  direct 
current  to  the  railway  bus-bars.  Each  of  these  units  con- 
sists of  a  13,8(XJ-volt  synchronous  motor  direct-connected  to  a 
575-volt   interpole   direct-cirrrent    generator. 

.\n  "Exide"  battery  consisting  of  344  cells,  type  H.  .31. 
having  a  capacity  of  2,250  amperes  for  one  hour,  or  4.650 
amperes  for  20  minutes,  has  been  installed.  During  normal 
operation  the  battery  floats  directly  across  the  railway  bus- 
bars, which  are  maintained  at  a  substantially  constant  volt- 
age, so  that  the  battery  is  doing  no  work.  In  case  of  any 
trouble  on   the  high-tension   distribution  system  of  sufficient 


Fig.  3.— Dugeam   of    Coxxectioxs  for    Entz  Control. 

magnitude,  the  battery  takes  up  aU  of  the  railway  load  and 
feeds  back  through  motor-generator  sets  into  the  local  alter- 
nating-current circuit,  but  not  into  the  entire  high-tension 
distribution  system. 

In  order  to  ensure  constant  voltage  during  emergency  dis- 
charges, the  battery  is  provided  with  motor-operated  end- 
cell  switches  automaticaUy  controlled  by  a  contact-making 
voltmeter   connected    across    the  battery  terminals. 

Large  batteries  in  this  counti-y  all  show  results  which  prove 
that  the  practicability  of  very  large  batteries  is  assured. 

The  principles  on  which  lai'ge  batteries  are  controlled  have 
not  changed  materially  during  recent  years,  but  the  pohcy 
adopted  in  practice  has  imdergone  an  appreciable  change. 
It  remains  a  recognised  fact  that  without  some  means  of 
variable  voltage  regulation  the  amount  of  useful  work  to  be 
obtained  from  the  battery  is  very  hmited.  To  effect  this 
regulation  the  choice  lies  between  end-cell  switches  and 
boostere.  Continental  practice  is  solidly  in  favour  of  end-cell 
regulation.  Until  five  years  ago  American  practice  favoured 
automatic  boosters  for  almost  all  purposes,  but  now  the  trend 
in  the  United  States  is  to  employ  motor-driven  end-cell 
K^vitches  where  the  battery  is  used  for  lighting  service,  (on 
peak  work  or  for  stand-by  service),  and  automatic  reversible 
boosters  only  where  the  control  is  required  for  rapid  momen- 
tary fluctuations. 

In  this  country  boosters  have  so  far  f>5rmed  the  predominant 
method  of  controlhng  large  batteries,  despite  the  strong  aver- 
sion on  the  part  of  some  British  manufacturers  to  build  these 
special  machines.  There  is  undoubtedly  much  to  be  said  in 
favour  of  booster  control  for  even  the  largest  batteries  which 
have  so  far  been  installed  in  this  country. 

The  Entz  booster  still  holds  a  strong  claim  for  superiority 
in  all  classes  of  heavy  load  regulation.  Fig.  3  shows  dia- 
grammatically  the  connections  for  the  Entz  booster  control. 

The  battery"  is  connected  across  the  feeder  bns-hars  and  in 
series  with  the  generator  armature  of  a  motor-generator  or 
booster  set.  Tfie  booster  has  its  fields  energised  by  an  exciter, 
the  field  of  this  exciter  being  varied  in  a  positive  or  negative 
direction  by  current  from  carbon  piles  connected  to  either 
end  of  the  battery.  These  piles  are  depressed  throuph  the 
action  of  a  coil  in  the  main  generator  circuit  opposed  by  a 
spring,  as  indicated  in  the  diagram.  When  the  load  is  at  the 
average,  the  coil  and  spring  neutralise  each  other's  action, 
and   the  carbon  pilea-  have  an  equal  amount  of  current  in 
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them.  When  the  load  fluctuates  above  the  average,  tending 
to  call  for  more  current  from  the  generator,  this  increase  of 
current  in  the  coil  overpowers  the  spring  and  the  carbons 
on  one  side  ai'e  compressed,  energising  the  booster  field  in. 
a  dii-ection  to  add  to  the  voltage  of  the  battery,  thus  causing 
it  to  discharge.  On  this  dischaj'ge  the  battery  voltage  drops 
due  to  its  internal  resistance  and  ix)larisation,  and  the  carbon 
regulator,  being  extremely  sensitive,  eo  adjusts  the  booster 
voltage  that  the  battej-y  discharge  plus  the  average  load 
equals  the  outside  load.  On  fluctuations  below  the  average 
the  load  on  the  generator  tends  to  drop  and  the  spring  over- 
comes the  coil,  the  battery  receiving  a  charge  equal  to  the 
dillerence  between  the  average  and  the  outside  load.  The 
Entz  system  has  been  apphed  successfully  to  alternating- 
current  regulation  as  well  as  on  direct-cun-ent  service. 

The  cell  switch  is  a  vital  part  of  the  stand-by  battery  in- 
stallation. Its  importance  can  hardly  be  ovei'estimated.  Un- 
less this  part  of  the  installation  is  absolutely  rehable  and 
capable  of  handling  the  battery  output  under  all  conditions 
the  value  of  the  battery  as  an  emergency  reserve  is  seriously 
impaired.  The  continuous  rating  of  the  end-cell  switches 
should  correspond  to  the  one-hour  rating  of  the  battery.  The 
overload  capacity  of  the  switches  is  then  sufficient  to  ha.ndle 
any  output  which  the  battery  can  furnish.  Pt  is  usual  prac- 
tice to  install  two  or  even  three  cell  switches  on  each  side 
of  a  three- wire  battei-j'. 

The  British-made  end-cell  switch  as  supplied  by  Messrs. 
Bertram  Thomas  is  a  remote-controlled  regulator  fitted  with 
a  lead-saving  device  shown  diagrammatically  in  fig.  4.  The 
switch  arms  A  a  are  moved  simultaneously  by  the  motor  b, 
which  is  started  and  stopped  by  a  combined  switch  and 
indicator;  By  moving  the  switch  handle  e  on  to  one  of  the 
two  contacts  F  and  G  the  coils  of  one  of  the  two  small  con- 
tactors are  energised,  and  this  operates  one  of  the  direction 
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Fig.  4.— End-cell  Switch  Connections   (Bertram  Thomas 
Pattern). 

switches  L  and  m,  thus  energising  the  motor  in  the  necessary 
direction  to  drive  the  battery  switch  to  cut  cells  in  or  out. 
During  the  movement  of  the  switch  arras  a  a  the  four  circuit 
breakere  c  are  operated  by  cams,  so  that  during  the  travel 
from  one  contact  to  the  next  the  auxiliai-y  or  jockey  cells 
are  brought  into  operation,  as  also  the  pilot  resistance  D 
which  is  introduced   to  prevent  short-circuiting  of   cells. 

All  making  and  breaking  of  circuit  and  changing  from  one 
cell  to  the  next  takes  place  on  the  four  ch'cuit  breakers  o. 
The  two  racking  contactors  o  and  p  on  the  combined  switch 
and  indicator  operate  on  a  ratchet  wheel  q.  The  coils  of 
these  two  contactors  are  energised  by  the  auxiliary  switch 
E,  which  is  in  turn  operated  by  the  battery  regulator,  and 
makes  contact  in  one  or  the  other  direction-  with  each  com- 
plete step  traversed  by  the  battery  regulator.  On  each  occa- 
sion the  switch  r  makes  contact  it  energises  one  of  the  con- 
tactors o  or  P,  and  this  in  turn  racks  the  centre  wheel  of  the 
indicator  round  which  carries  the  contacts  f  and  G.  The  bat- 
tery switch  continues  to  travel,  and  the  contactor  repeats 
the  racking  motion  until  the  gap  in  the  contacts  comes  oppo- 
site the  handle  e,  at  which  point  the  battery  regulator  stops. 
When  onoe  an  operation  has  been  initiated  by  the  operatmg 
switch  E,  the  directioQ  switch  t  or  ii,  m  tl}e  case  may  be,  ia 


held  closed  until  the  completion  of  a  step  by  means  of  the 
auxiliary  switch  marked  t,  which  is  mounted  on  the  regu- 
lator shaft,  and  energises  the  contactor  of  the  direction  switch 
independently  of  the  operation  switch  as  long  as  the  regu- 
lator is  between  two  steps. 

Many  of  the  batteries  originally  installed  in  American  sta- 
tions for  daily  peak  work  are  now  merely  held  in  reserve 
far  emei-gency  service.  This  has  led  in  some  cases  to  the 
battery  being  discarded  when  the  existing  set  of  plates  has 
worn  out,  but  in  most  other  cases  the  batteries  have  been 
renewed  with  plates  of  stand-by  pattern;  in  fact  this  prac- 
tice has  bec-ome  quite  general  in  large  central-station  bat- 
teries for  lighting  service. 


Discussion   at  Leeds. 

The  pai»r  was  discussed  at  a  meeting  of  the  Yokkshire 
Local  Section  at  Leeds  on  February  l'2th,  19ly. 

Mr.  E.  H.  Campion  (Dewsbm-y)  remarked  that  the  question 
whether  a  battery  should  be  installed  or  not  on  continuous- 
current  systems  often  hinged  on  considerations  other  than  the 
first  capital  cost,  and  the  load  was  taken  by  the  battery,  but 
he  did  not  think  that  it  was  ix>ssible  to  do  this  now  in  any 
fairly  large  station.  The  big  batteries  installed  in  England 
wei'e  not  capable  of  taking  the  whole  load  for  even  a  period 
of  five  minutes.  Therefore  there  came  a  time  when  either 
the  maintenance  contract  or  the  battery  requu-ed  renewal, 
and  when  the  question  arose  as  to  whether  it  paid  to  have 
a  battery.  If  one  was  to  be  guided  by  the  lU  obstructing  fac- 
tors set  forth  by  the  author  he  was  afraid  that  in  most  cases 
batteries  would  not  be  installed.  A  sphere  in  which  batteries 
were  useful  and  profitable  was  that  of  taking  the  peak  loads 
of  traction  work,  and  if  it  were  not  for  the  reversible  booster 
they  would  have  to  be  stricter  with  the  agi-eed-uix)u  maximum 
demand  that  was  taken.  They  must  leave  the  question  of 
standardisation  to  the  makers,  and  he  thought  this  should  be 
easier'  now  owing  to  the  recent  amalgamation  of  battery 
makei-s.  With  regard  to  specifications,  he  considered  that  it 
would  be  a  great  advantage  to  standardise  and  revise  them 
every  three  years. 

Mr.  T.  Eoles  said  they  had  a  vei-y  large  battery  in  use 
at  Bradford  which,  from  all  he  had  heard,  waa  operating 
successfully.  With  regard  to  the  obstiiicting  factors  to  the 
use  of  batteries  in  this  country  mentioned  by  Mr.  McKinnon, 
he  must  say  that  personally  he  had  that  "  irreconcilable  pre- 
judice." Concerning  the  difficulty  of  providing  the  necessary 
capital,  it  needed  a  wealthy  corporation  to  even  consider  the 
installation  of  a  battery.  The  Local  Government  Board  de- 
creed that  the  capital  expended  had  to  be  repaid  during  a 
period  of  seven  years.  The  battery  makers  guaranteed  a 
battery  for  15  years,  so  that,  in  addition  to  paying  the  main- 
tenance charges,  the  users  had  to  pay  one-seventh  of  the  cost 
of  the  battery  for  seven  years,  and  the  odds  were  that  the 
undertaking  would  show  a  deficit  for  seven  years.  It  was  a 
difficult  matter  to  accommodate  large  batteries  on  existing 
sites.  He  could  quite  imagine  the  inadequate  training  of 
engineers  had  had  a  very  obstructive  effect  on  the  installation 
of  large  batteries  in  medium-sized  undertakings.  As  to  the 
floor  upon  which  to  place  the  battery,  he  had  always  inclined 
to  the  use  of  asphalt. 

Mr.  W.  M.  Selvey  said  the  question  of  policy  was  the  point 
they  were  all  interested  in.  In  the  early  days  batteries  were 
used  in  all  sorts  of  ways  for  levelling  up  load,  but  to-day  it 
had  come  down  purely  to  a  question  of  stand-by.  In  order  to 
take  full  advantage  of  bulk  supply  they  had  to  put  in  a 
big  stand-by  battery  as  an  insurance.  If  that  was  so, 
it  was  one  of  the  most  serious  statements  in  the  paper.  He 
agreed  that  they  would  always  require  batteries  for  some 
purposes,  but  the  idea  that  they  would  have  to  become 
general  far  the  bulk-supply  system  was  certainly  somewhat 
new  to  him. 

Mr.  W.  H.  Brown  said  the  matter  which  chiefly  interested 
owner.?  in  connection  with  the  installing  of  batteries  as 
a  stand-by  was  the  question  of  initial  expense.  The  question 
of  obtaining  distilled  water,  too,  might  be  a  difficulty.  One 
got  from  the  makers  a  certain  guarantee  where  the  dis- 
charge capacity  was  based  on  a  five-hom-s'  rating,  and  he  was 
informed  that"  in  the  West  Eiding  of  Yorkshire  that  sort  of 
thing  was  not  of  much  use,  the  heavy  discharges  would  run 
the  batters'  out  in  much  less  than  five  hours.  A  further  ix)int 
was  the  lack  of  infoi-mation  with  regard  to  batteries.  He  had 
often  been  told  that  there  was  a  great  difficulty  in  getting  a 
book  which  dealt  with  batteries.  As  one  who  was  hoping  in 
due  course  to  do  away  with  small  installations  in  favour  of 
bulk  .supply,  he  was  much  interested  to  know  that  batteries 
were  being  used  to' secure  continuity  of  supply.  He  certainly 
thought  no  kind  of  bulk-supply  station  would  run,  no  matter 
what  the  supply  ^vas,  without  the  supply  being  more  or  les.s 
frequently  inteiTupted. 

Mr.  E.  D.  Spder  pointed  out  that  suitably  proportioned 
chimneys  would  diaw  off  the  gases,  and  provided  the  air 
inlets  were  at  the  floor  level,  and  were  well  distributed,  all 
dirt  and  grit  would  tend  to  settle  on  the  floor,  where  it  could 
be  easily  washed  away  without  causing  any  dust.  Fans  were 
unsatisfaotorv  as  thev  created  strong  draughts  and  became  cor- 
roded. The  life  of  a  batteiy  would  be  better  expressed  as  the 
total  number  of  complete  discharges  and  charges  that  con- 
etdtuted  its  life,  say  at  the  five-hour  rate,  and  users  could  then 
form  a  better  idea  of  the  useful  life  remaining  at  any  tame 
by  de4uotipg  the  number  of  disdiarges  from  the  total  rated 
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life.  With  regard  to  channel  bars,-  those  at  present  in  use 
were  too  rigid,  and  they  should  be  made  of  a  deeper  inverted 
U  section  to  allow  for  the  working  that  was  constantly  taking 
place.  Specially  designed  insulators  should  be  freely  used 
between  the  cells,  so  that  one  supixsrt-ed  the  others,  and  they 
should  be  made  cylindrical,  not  less  than  4  in.  diameter,  and 
■perfectly  smooth  except  for  i  single  collar  in  the  centre. 
With  regard  to  floating  batteries,  too  much  floating  resulted 
in  verj'  inefficient  working.  A  battery  should  be  discharged 
and  charged  at  least  three  times  every  week  to  obtain  a 
reasonable  return   for  the  capital  expended  on  it. 

Mr.  J.  C.  Sh.aw  was  of  opinion  that  the  most  important 
part  of  the  paper  was  that  dealing  with  the  future  aspect  of 
storage  batteries.  He  thought,  however,  the  author  had  been  a 
little  unhappy  in  selecting  .America-  as  a  guide.  He  believed 
that  \\ith  the  pi-ofjer  interlinking  of  power  stations  and  the 
use  of  batteries  they  could  give  an  absolutely  continuous 
supply.  One  speaker  had  said  they  must  get  a  full  output 
three  times  a  week  from  a  battery,  but  he  (Mr.  Shaw)  be- 
lieved that  to  make  it  pay  they  must  get  a  full  output  twice 
a  day. 

Mr.  Broekm.an  said  Mr.  Shaw's  contention  that  a  battery 
had  to  be  disc-harged  twice  a  day  was  rather  exaggerated.  He 
personally  was  in  favour  of  booster  control. 

The  President  pointed  out  that  Mr.  McKinnon  had  said  : 
"Lead-covered  cables  are  cumbrous."  and  that  "the  most 
satisfactory  form  of  protection  is  lead  covering  with  the  fur- 
ther protection  of  a  coat  of  grease  or  paint."  He  thought,  in 
the  first  place,  Mr.  McKinnon  meant  lead-covered  vulcanised 
cable,  and  in  the  second  case  the  lead  covering  of  copper 
conductors  which  could  be  used  without  any  insulating  cover- 
ing  whatever. 

Mr.  McKinnon.  in  reply,  said  with  regard  to  channel  bars 
)>eing  too  rigid,  they  must  remember  that  the  bar  was  simply 
(onnecting  up  two  plates.  There  was  no  continuous  .=train 
from  one  end  to  the  other  of  long  rows  of  batteries. 
Battery  makers  recommended  a  di.scharge  once  a  week  for 
a  stand-by  battery.  Mr.  Shaw  had  given  the  impression  that 
the  makers  were  suggesting  that  they  should  do  the  stan- 
dardisation. He,  the  author,  had  suggested  that  the  Institu- 
tion should  make  the  standardisation,  and  the  makers  fall 
in  hue. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

headers  are  invited  to  svhmit  particulars  of  new  or  iniproie-l 
devices  and.  apparatus,  which  will  he  puhlished  if  considered  of 
sufficient  interest. 

The  Westinghouse  Lighting  Dynamo  for  U.S.  Military  Motor 
Wagons. 

A  feature  of  the  standard  design  of  military  petrol  motor  wasons 
adopted  by  the  V.S.  War  Department,  is  the  provision  of  an  electric 
lightinfr  set.  To  meet  the  arduous  work  such  vehicles  are  likely  to 
be  subjected  to.  the  VVestingbou.'.^e  Electric  i;  MANrFACTUBiNi; 
Co..  of  Pittsbur?,  have  recently  introduced  a  specially-designed, 
cam-regulated  generator.  .Although  it  is  capable  of  developing 
a  continuous  output  of  12  amperes  at  7'.5  volts,  the  machine  is 
ordinarily  adjusted  at  the  factory  to  give  a  voltage  not  greater 
than  8  volts  at  1  amp.  output,  at  speeds  up  to  2.000  R.p.m.,  and 
■with  a  load  of  15  amps,  to  give  not  less  than  7  volts  up  to  the  same 
speed.  In  general  appearance  the  machine  is  simQar  to  other 
generators  of  Westinghouse  manufacture,  the  frame  being  made 
from  circular-section  steel  tube  whieh  lends  itself  to  cradle  mount- 
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ing-  on  the  engine.  The  end  brackets  may  be  extended  to  form 
flanges  for  end  mounting,  in  which  case  the  craille  brackets  are  not 
required.  The  construction  of  the  armature  shaft  and  regidated 
generator  parts  follows  the  customary  lines  :  the  windings  are 
strengthened  both  mechanically  and  electrically  by  a  double  im- 
pregnating treatment  which  renders  them  oil  and  water  proof. 
Four  brushes  are  provided  on  the  machine  in  place  of  the  usual 
two,  and  the  field  coils  are  securely  located  on  the  poles  and  highly 
insulated,  the  lighting  set  working  on  the  single-wire,  earth- 
return  system. 

It  ia  in  the  cut-out  switch  and  voltage  reerulator,  fig.  1,  that  the 
•pparatug  differs  from  other  types,     The  cut-out  and  regulating 


units  are  mounted  within  the  bracket  on  the  commutator  end ;  the 
cut-out  is  on  the  left  and  the  regulator  on  the  right,  removable 
covers  being  provided  to  give  access  to  both.  The  cut-out  is  ad- 
justed to  close  the  circuit  to  the  battery  when  the  speed  of  the 
generator  reaches  such  a  point  as  to  give  a  pressure  of  6'.^  volts  at 
the  generator  terminals  :  it  opens  with  a  reverse  current  of  one 
ampere  and  at  a  speed  below  the  cut-in  speed  to  avoid  any  tendency 
to  chatter  when  the  generator  ia  running  near  the  cut-in  speed  ; 
the  latter  varies  from  5  to  1 0  miles  per  hour,  according  to  the  gear 
ratio  and  wheel  diameter  of  the  particular  vehicle  to  which  the 
generator  is  fitted. 

Referring  to  the  regulator,  movement  of  one  of  the  contacts  ia 
caused  by  a  cam  on  the  generator  shaft,  so  that  the  operation  is 
positive,  the  contacts  being  either  in  intimate  contact  or  entirely 
open  :  a  slight  wiping  action  is.  however,  provided  in  order  to  keep 
the  contacts  clean.  The  effect  of  opening  and  closing  the  regulator 
contacts  is  to  cut  in  and  out  a  resistance  connected  across  the  con- 


Fig.  2. — Regulator. 

tacts  and  in  series  with  the  shunt  field  winding  of  the  generator, 
the  time  the  contacts  are  closed  varying  with  the  speed.  It  is 
claimed  that  the  generator  is  able  to  maintain  a  proper  voltage  and 
current  output,  even  if  the  battery  becomes  disconnected.  It  may 
be  added  that  an  opening  in  the  end  bracket  affords  access  to  the 
regulator  adjusting  screw. 

The  action  of  the  regulator  may  be  followed  from  fig.  2.  The 
contact  connected  with  the  armature  moves  backwards  and  for- 
wards with  the  latter  to  and  from  the  end  of  the  armature  core  as 
the  amount  of  flux  through  the  core  varies.  Thus,  if  the  voltage 
tends  to  increase,  the  top  contact  will  be  withdrawn  from  its  mean 
position,  while  if  the  voltage  tends  to  decrease,  the  upper  contact 
will  approach  the  lower  one,  and  thus  make  the  duration  of  contact 
longer  in  each  revolution.  Adjustment  is  made  by  bending  the 
brass  piece  at  the  outer  end  of  the  steel  frame  of  the  machine  and 
tberebj-  moving  the  armatvure  nearer  to  or  further  from  the  core,  as 
may  be  desired. 

The  Bijur  Electric  Engine  Starter  with  Automatic 
Engaging  Gear. 

A  good  deal  of  ingenuity  continues  to  be  shown  in  connection 
with  electric  motors  employed  on  petrol  motor  vehicles  for 
engine-starting  purposes,  especially  as  regards  the  method  of 
bringing  the  driving  pinion  of  the  motor  automatically  into 
engagement  with  the  toothed  ring  formed  on  or  connected  with  the 
engine  flywheel.  The  accompanying  drawing  shows  in  section 
what  is  known  as  the  automatic  direct  shift  adopted  on  a  new 
series  of  engine  starters,  which  has  recently  been  introduced  by 
the  Bi.iUR  Co.,  of  Hoboken,  X..I.,  U.S.A.  -As  wiU  be  seen,  the 
mechanism  consists  of  a  pinion  attached  to  a  barrel-shaped  casing 
mounted  on  the  end  of  the  motor  armature  shaft.  When  the 
starting  switch  is  closed,  causing  the  armature  shaft  to  rotate 
freely,  the  inertia  of  the  drive  mechanism  prevents  it  from  revolv- 


FiG.  3. — Section  of  the  Buur  Auto.matic  Direct  Shift. 

ing  as  a  unit  with  the  shaft,  with  the  result  that  the  whole 
mechanism  travels  longitudinally  along  the  shaft,  moving  the 
pinion  into  mesh  with  the  teeth  on  the  flywheel.  In  case  the 
pinion  teeth  do  not  mesh  smoothly  with  the  flywheel,  but  ""  butt  " 
end  to  end,  which  it  has  been  demonstrated  happens  approximately 
once  per  300  starts,  the  mechanism  does  not  jam  or  injure  the 
teeth  ;  the  pinion  merely  compresses  the  large  spring  in  the 
barrel,  as  it  tends  to  move  backwards,  until  the  clutch  mechanism 
exerts  sufficient  force  to  rotate  the  pinion  so  that  it  snaps  into 
njesh  with  the  flywheel,    flie  direct  shift  is  mounted  directly 
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on  the  armature  shaft  of  the  motor,  the  screw  threads  beinff 
cut  on  the  shaft  insteati  of  on  a  separate  sleeve,  thus  enabling' 
a  shaft  of  larffer  diameter,  and  of  considerably  greater  strength, 
to  be  used. 

Electric  Traracar   Cookiog  Equipment. 

The  electric  cooking:  plant  of  the  Halifax  Corporation  tramcar, 
which  was  recently  fitted  out  as  a  travelling-  national  kitchen,  and 
to  which  we  briefly  referred  in  our  last  issue,  under  the  headinjr 
of  "  Tramway  and  Railway  Notes,"  wiia  made  by  Messrs.  Belling 
AND  Co..  Montague  Road,  Upper  Edmonton,  London,  N.  IS. 

The  cooking  plant  consists  of  two  baking  or  roasting  ovens, 
each  32  in.  high  x  22  in.  wide  x  21  in.  deep  inside,  and  fitted 
with  six  racks  .spaced  .5  in.  apart,  the  actual  size  of  each  rack 
being  18|  X  IHJ  in.  The  ovens  are  constructed  of  sheet  metal 
on  angle  iron  framing,  and  are  adequately  lagged.  The  loading  is 
()  KW.,  divided  into  four  sections,  controlled  by  four  quick-break 
rotary  switches  fitted  on  the  oven  framing.  There  are  24  heating 
elements,  12  on  each  side,  all  interchangeable  and  easily  fitted  : 
ready  inspection  can  be  made  of  all  the  interior  work  by  removing 
the  racks  and  lifting  off  the  runner  frames.  No  asbestos  covered 
wire  is  used  in  the  wiring  up,  all  connections  being  stiff  heavy 
conductors,  open  for  inspection  and  well  guarded.  For  steaming, 
four  steam  cooking  ovens  are  provided  each  10  in.  x  lijin.  x  2i  in., 
and  fitted  with  four  shelves.  The  loading  of  each  is  3  KW., 
controlled  by  three  indicating  switches  fitted  on  a  separate  sheet 
iron  panel,  and  connected  to  the  steamers  by  flexible  metallic 
tubing.  Each  of  these  steamer  cookers  is  fitted  with  a  group  of 
standard  mica  former  elements,  all  interchangeable  and  indejjen- 
dently  connected.  For  soup  maiing,  vegetable  boiling,  or  stew 
making,  a  25-gallon  boiling  pan  is  provided  ;  this  is  fitted  with 
an  outer  casing  for  heat  insulation,  and  is  provided  with  a  large 
draw-off  tap.  The  loading  is  9  KW.,  divided  into  four  sections, 
and  controlled  by  four  quick-break  rotary  switches.  The  switches 
are  fitted  to  a  separate  panel,  connected  to  the  boiler  by  flexible 
metallic  tubing.  As  a  further  means  of  making  soup,  and 
carrying  out  small  boiling  operations  six  12-in.  hot  plates  are 
provided,  each  of  these  being  fitted  with  a  light  tinned-plate 
boiling  pan  of  about  4  gallons  capaciTy.  Each  hot  plate  is  loaded 
to  2  KW.  on  two  sections  controlled  by  two  switches  mounted  on 
a  separate  panel,  and  connected  by  means  of  flexible  metallic 
tubing  to  the  hot  plate.  The  whole  of  the  apparatus  is  arranged 
to  work  on  a  .5.50-volt  circuit  with  one  pole  earthed,  and  it  is 
interesting  to  know  that  the  whole  of  this  plant  was  put  to  work 
without  the  least  trouble,  not  a  single  fuse  being  blown  during 
the  conecting  up,  and  testing,  and  subsequent  cooking  operations. 
All  the  plant  is  thoroughly  well  earthed,  and  it  is  diflicult  to  see 
any  possibility  of  anyone  obtaining  a  shock.  The  wiring  arrange- 
ments are  as  generally  carried  out  on  a  tramoar  system,  the  live 
pole  being  taken  through  a  fuse  on  to  the  switch  panel  in  each 
case,  and  the  neutral  or  return  pole  being  connected  straight  on  to 
the  other  main  terminal  on  the  panel.  The  two  ovens  will  cook 
720  1-lb.  portions  of  pie  or  similar  per  hour  in  two  batches,  each 
batch  taking  half  an  hour  to  cook  (consumption  about  12  units)  ; 
or  (500  fish  cakes,  each  3J  in.  diameter  or  similar  per  hour  in 
two  batches  (consumption  about  )  2  units)  ;  or  360  portions  milk 
pudding  per  hour  in  one  batch  (consumption  abont  8  units)  ; 
or  lOS  lb.  bread  per  hour  in  one  batch  (consumption  about 
12  units).  The  four  steam  cooking  ovens  will  cook  1,1. "jS  dumplings 
(2i  in.  diameter)  per  hour  in  two  batches  at  a  consumption  of  about 
12  units  ;  or  160  lb.  potatoes  (320  portions)  at  a  consumption  of 
about  12  units,  and  other  vegetables  such  as  carrots,  parsnips 
in  a  similar  manner  and  consumption.  The  working  capacity  of 
the  boiling  pans  under  the  particular  conditions  obtaining  on 
this  installation  is  approximately  33  gallons  (3,iO  portions  of  J  pints 
each),  soup,  stews,  kc,  or  the  pans  can  of  course  be  used  for 
vegetable  boiling  if  desired.  A  travelling  kitchen  of  this  nature 
has  a  very  great  practical  utility  :  it  can  be  run  into  the  central 
food  preparing  depot,  the  cookers  filled  with  food,  and  the  cooking 
commenced  at  once,  and  continued  whilst  the  oar  is  on  its  journey 
to  a  suitable  distributing  centre,  such  as.  for  instance,  suburban 
"  dead  ends,"  loops,  &c. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until' 
the  following  week.  Correspondents  should  forward  their  oommuni'- 
cations  at  tlie  earliest  possible  moment.  No  letter  can  be  publisliei, 
unless  we  hare  the  writer's  name  and  address  in  our  possession.         ; 


Electric  Steel  on  the  Rand. — A  second  electric  furnace 

is  now  being  erected  at  the  Robinson  Deep,  where  the  existing  plant 
is  turning  out  70  or  Su  tons  of  shoes  and  dies  per  month,  meeting, 
say,  10  per  cent,  of  the  requirements  of  the  mines.  When  the 
second  furnace  is  installed,  it  is  hoped  that  there  will  be  a  regular 
output  of  100  tons  per  month.  An  advantage  of  this  extension 
will  be  that  there  will  be  no  necessity  to  cease  operations  when  a 
furnace  has  to  be  relined.  Since  it  is  impossible  to  import 
electrical  material  for  a  new  furnace,  odds  and  ends  have  to  be 
collected  fi-om  mining  places,  but  as  in  the  case  of  the  existing 
plant,  the  difficulties  are  being  overcome. —  Cape  Times. 

Observing  Blade  Clearance  in  Turbines. — According  to 

German  Patent  Xo.  288,626  granted  to  Fr.  Krupp  A.-G.,  a  steam- 
tight  inspection  window  is  provided  in  the  housing  of  the  turbine. 
If  desired,  a  number  of  such  windows  may  be  provided  at  different 
points  round  the  housing,  so  as  to  permit  inspection  of  the  blade 
clearance  over  the  whole  length  of  the  turbine  without  unduly 
weakening  the  housing.  The  sector  of  guide  blades  which  spans 
the  inspection  window  may  be  milled  from  the  solid  or  built  up 
from  component  parts,  soldered  or  riveted  together  so  as  to  be  of 
sufiBcient  strength.  The  window  extends  over  at  least  one  ring  of 
moving  and  one  of  stationary  blades. — Blf/ttrnfcrhni!;  iind  .Mas- 
chinenbau. 


Trade  in  Canada.  , 

Acooitling  to  the  statement  of  the  British  Commissioner  itt' 
Canada,  which  appeared  in  the  Electrical  Review  some  tim»1 
ago,  in  the  majority  of  cases  of  American  loans  to  Canada,  it  is  ts'- 
condition  of  the  contract  that  the  funds  advanced  shall  be  expended' 
on  goods  produced  in  the  United  States.  \ 

In  the  years  11*10-13,  during  which  period  I  was  in  Canada,  Ij 
observed  with  surjirise  that,  as  far  as  I  could  gather,  there  was  no' 
move  on  the  part  of  any  of  the  British  financial  interests  to  make' 
any  proviso  that  the  money  they  advanced  should  be  expended,  asi 
far  as  practicable,  on  goods  made  in  the  United  Kingdom  where, 
these  were  available  and  met  the  market  conditions  ;  and,  failing; 
this  on  Canadian-made  goods,  using  foreign-made  goods  as  a  last] 
resort.  : 

From  the  table  you  give  for  the  years  mentioned  above,  the 
percentage  investment  of  new  capital  by  the  United  Kingdom  inj 
Canada  was  SI'S,  76'56,  72'65,  and  7-l'25.  .  ■ 

During  the  war  the  U.S.A.  have  practically  taken  the  United' 
Kinsdom's  place  in  this  respect. 

In  view  of  the  enormous  amount  of  money  which  the  United 
Kingdom  advanced  to  Canada,  it  will  be  realised  .what  a  tremendous^ 
amount  of  business  was  lost  to  us  from  neglect  and  want  of  fore-1 
sight  on  the  part  of  the  British  financiers.  < 

I  would  like  to  say  right  here  that  it  would  be  folly  to  invest! 
money  in  a  country  and  then  make  that  country  purchase  some- ' 
thing  which  it  did  not  want  and  which  did  not  meet  its  require-i 
ments  ;  but  there  is  very  little  doubt  that  a  great  deal  of  the  money 
advanced  by  the  United  Kingdom  could  have  been  made  still  more ' 
profitable  to  this  country  by  seeing  that  where  we  made  suitable 
goods,  and  at  a  reasonable  price,  these  should  be  pm'chased  in  pre-  \ 
ference  to  those  from  anywhere  else.  ■ 

When  the  country  is  again  in  a  position  to  loan  money,  it  is  to; 
be  hoped  that  the  financiers  will  use  more  foresight.  " 

The  above  arguments  hold  good  equally  for  British  investments;, 
in  any  part  of  the  globe.  , 

G.  F.  Sills. 

Manchester,  A/iril  'iOth,  1918. 


Economy  of  Large  Steam  Turbines. 

In  your  article  on  ''  Large  Steam  Turbines"  in  the  issue  of  your 
paper  dated  April  26th,  you  refer  to  the  steam  consumption 
guarantees  which  were  given  in  connection  with  the  25,000-KW. 
turbo-alternator  supplied  some  years  ago  by  Messrs.  C.  A.  Parsons 
and  Co..  Ltd.,  for  the  Fisk  Street  Station  of  the  Commonwealth 
Edison  Co.,  U.S.A. 

Although,  as  you  state  in  your  article,  these  guarantees  indicati 
a  very  low  steam  consumption,  it  occurs  to  us  that  it  may  interest 
your  readers  to  be  referred  to  the  article  in  your  issue  of  December 
19th,  1916,  headed  "  Economy  in  Power  Generation  and  Distri- 
bution." This  article  deals  with  "an  address  delivered  under  the 
auspices  of  the  American  Society  of  Mechanical  Engineers  by  Mr. 
Samuel  Insull.  where  he  gives  a  curve  showing  the  actual  steam 
consumptions  obtained  under  test  on  the  plant  referred  to  above. 
To  save  your  readers  referring  back  to  this  article,  I  give  in 
tabular  form  the  points  from  which  this  curve  is  plotted  compared 
with  the  guarantees  above  mentioned.  These  figures  show  thi 
very  high  economy  actually  attained  on  this  machine  : — 

Steam  Consumption. — Parsons  Turbo-Alternator. 

Stop-valve  pressure,  200  lb.     Superheat,  200"  F.     Absolute 

pressure  in  condenser,  1  in.  mercury. 

Guarantee.  On  Test. 

Load  KW.      Lb.  per  Kw.-hour.  Load  kw.      Lb.  per  Kw.-hour. 

10,000  12-5  10,230  11-13 

15,000  11-65  14,000  110 

18,400  1068 

20,000  11-25  20,060  10'46 

It  may  be  of  interest  to  your  readers  to  know  that  recent  tests 
taken  after  the  plant  had  been  running  almost  continuously  for 
neariy  four  years  show  that  the  steam  consumption  is  still  exactly 
the  same  as  it  was  early  in  1914. 

A.  H.  Law. 
Xewcastle-on-Tyne,  Mai/  Ijth.  1918. 

The  121  Per  Cent.  Bonus. 

With  reference  to  the  recent  award  of  12J  per  cent,  bonus  granted 
to  all  workers  engaged  in  the  electrical  industry,  I  shall  be 
interested  to  have  an  official  ruling  as  to  the  position  of  technical 
and  central  .station  clerks  who  are  wholly  engaged  upon  the  pre- 
paration of  statistics,  technical  records,  stores  books  and  other  data 
including  all  work  connected  with  the  men's  wages. 

As  you  may  be  aware,  the  position  of  the  technical  clerk  is  vastly 
different  from  that  of  the  ordinary  commercial  clerk,  inasmuch  at 
in  the  former  case  his  duties  are  of  a  specialised  character,  anc 
demand  not  only  special  training  in  his  particular  class  of  work 
♦  but  also  a  good  general  knowledge  of  the  fundamental  principles  o: 
the  running  of  electricity  power  stations. 

In  view  of  this,  the  technical  and  stiition  clerk  is,  in  his  capacity 
surely  as  essential  to  the  efficient  running  of  a  power  house 
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other  members  of  the  worka  staff,  and  if.  for  instance,  the  12i  per 
cent,  bonus  be  granted  to  the  storekeeper,  who  probably  works 
under  the  direct  snperriaion  of  the  clerk,  it  is  obviously  grossly 
unfair  to  the  clerk  to  be  precluded  from  participating'  in  the 
award. 

I  thought  the  question  would  be  of  some  interest  to  your  readers, 
as.  doubtless,  there  are  many  in  a  simUar  position  who  have  very 
hazy  ideas  as  to  the  correct  interpretation  of  the  award  in  this 
connection,  and  I  shall  feel  trrateful  if  any  of  your  readers  could 
enlighten  me  on  the  subject. 

Technical  Clerk. 

[This  question  has  been  raised  on  several  occasions  already. 
There  is  no  definite  ruling  on  the  point  as  yet. — Eds.  Elec.  Rev.] 


half  an   hour,  but  they  soon  went  down  aj^aiij.     He  had  returned 
thousands  of  batteries  to  one  firm  or  another  without  objection. 

JroGE  ArHERLET-JosES.  K.C.  found  for  the  plaintiffs,  with 
costs,  but  said  he  did  not  feel  very  certain  about  his  decision. 
Defendant  dealt  with  the  matter  is  a  foolish  way. 


Tubular  Earths  for  Lightning  Conductors. 

With  reference  to  the  above  very  interesting:  article  in  this 
week's  issue.  I  would  like  to  ask  the  author  by  what  method  of 
testing'  "  the  constant  resistance  of  under  5  ohms  was  obtained," 
and  what  was  the  nature  of  the  test  applied  to  "  the  large  number 
of  tubular  earths  sunk  by  Messrs.  W.  T.  Furse,  of  Nottingham,  to 
obtain  the  value  of  1  ohm  "  ? 

Mains  Superintendent. 

The  Electrical  Power  Engineers'  Association  and  the  Association 
of  British  Electrical  Engineers. 

In  your  footnote  to  this  correspondence  published  in  your  issue 
of  May  3rd  you  state  that  the  question  whether  the  Association  of 
British  Electrical  Engineers  shall  or  shall  not  be  registered  as  a 
Trade  Union  is  of  the  first  importance.  I  respectfully  beg  to 
differ,  and  to  submit  that  the  point  of  first  importance  is  whether, 
considering  that  the  Electrical  Power  Engineers'  Association  is  an 
accomplished  fact,  that  it  has  done  the  pioneer  work  of  organisa- 
tion, that  it  is  taking  a  strong  line  in  the  direction  of  improved 
efficiency,  pay,  and  status  for  electricity  supply  engineers,  and  that 
it  is  the  staff  engineers'  own  Association,  brought  into  existence  by 
their  own  unaided  efforts,  there  is  the  least  justification  for  pro- 
posing, so  late  in  the  day,  to  form  a  new  body  with  the  same 
objects  in  view  and  recruiting  from  the  same  class  of  en.trineers. 

I  certainly  consider  that,  as  unity  is  our  most  urgent  need,  any 
proposal  to  set  up  a  new  protective  body  is  disastrous,  and  any 
support  given  to  it  by  staff'  engineers  is  unwise  and  unfair  to  both 
themselves  and  their  colleagues. 

E.  B.  Pausev. 

Bury.  Lanes.,  3/«y  3rrf,  1918. 


LEGAL. 


(>>lt.^.\ll!oi!i:RTSON'    L.\.M1'    WOKKs.    LTD.,    r.    GoO.SSENS,    PoPE 

AND  Co.,  Ltd. 
Ix  the  Chancery  Division,  on  May  3rd,  counsel  made  application  to 
Mr.  Justice  Astbury  for  judgment  in  default  of  defence  in  this 
action. 

His  LoRD.'SHrp,  after  the  usual  inquiry  as  to  the  proceedings 
being  in  order,  entered  judgment  for  the  plaintiffs  in  the  terms  of 
the  motion. 

('AL.MO.\T  King  k  Co..  Ltd.,  /■.  Brain. 
Is  the  City  of  London  Court,  on  May  2nd,  before  his  Honour 
Judge  Atherley-Jones,  K.C.  plaintiffs,  of  Milton  Street.  E.G..  sued 
Sir.  C.  Brain,  trading  as  the  Bleriot  Cycle  Co..  Bristol,  for  £.5  2s.  2d. 
for  refills  for  electric  lamp's  supplied.  The  question  in  dispute  was 
whether  or  not  the  refills  were  of  the  quality  ordered.  They  were 
sold  by  description. 

Mr.  Harry  Strouts.  for  defendant,  said  they  were  guaranteed 
for  three  months  from  the  date  they  left  plaintiffs'  premises. 

Pl.\ixtifks'  Solicitor  said  that  the  goods  were  delivered  in 
February  and  March.  In  May  defendant  returned  the  refills  sued 
for.  and  complained  that  they  were  not  of  the  quality  ordered. 
They  were  of  4  volts — the  proper  strength,  'tt'hen  they  came  back 
they  still  registered  i  volts,  the  guaranteed  standard.  Defendant 
returned  the  batteries  in  May.  when  there  was  plenty  of  daylight 
and  not  many  lamps  were  required.  It  was  the  off  season,  and  the 
defendant,  being  overstocked,  tried  to  get  rid  of  those  on  hand. 

Edward  DriiPHV.  plaintiffs'  representative,  said  that  he  tested 
all  the  batteries  before  they  were  sent  out.  Defendant  kept  them 
over  three  months.  During  that  time  refills  might  easily  dete- 
riorate, depending  on  the  conditions  under  which  they  were  kept. 
Eefills  left  over  from  one  season  to  another  would  be  absolutely 


In  cross-examination,  he  said  they  often  had  batteries  returned 
through  being  defective,  and  so  did  other  firms.  Very  few  were 
sent  out  defective.  Sometimes  they  stopped  on  the  railway  too 
long,  and  then  became  overheated,  and  dampness  would  cause  them 
to  sweat,  which  iiet  up  a  leakage. 

Mb.  a.  G.  JIardin,  director  of  the  plaintiff  company,  said  that 
the  returns  due  to  defects  were  usually  not  more  than  3  per  cent, 
or  4  per  cent.     Defendant's  returns  were  unreasonable. 

Defendant  denied  that  he  sent  the  batteries  back  because  it  was 
the  end  of  the  season.  They  were  not  up  to  the  guarantee  two 
weeks  after  arrival,  and  he  returned  them.  Some  firms'  batteries 
were  good  after  being  nine  months  in  stock.  Plaintiffs'  batteries 
were  2i  volts  only.     He  warmed  them  up,  and  they  revived  for 


Hemming  r.  London  Electric  Railway  Co. 
Mr.  Justice  Bailhache,  sitting  with  a  special  jury  in  the  King's 
Bench  Division,  on  May  3rd.  heard  an  action  in  which  Mr.  Henry 
Q.  R,  Hemming,  a  solicitor,  sought  to  recover  from  defendants 
damages  for  personal  injury  arising  out  of  an  accident  to  their  lift 
at  the  Russell  Square  Tube  Station. 
*  The  case  submitted  by  the  plaintiff  was  that  while  he  was  in 
the  lift  with  about  .50  other  passengers,  it  jammed.  There  was 
much  alarm  amongst  the  occupants,  and  considerable  shouting  by 
the  young  woman  in  charge.  Suddenly  one  of  the  walls  fell  back, 
and  it  proved  to  be  a  secret  door,  behind  which  the  plaintiff  found 
himself.  In  the  meantime  another  lift  had  been  brought  along- 
side; and  the  people  thronged  through  the  emergency  door  into 
the  second  lift.  When  the  plaintiff,  according  to  his  account, 
attempted  to  step  across  the  space  between  the  two  lifts,  he  fell 
with  his  leg  between  them,  causing  the  injury  complained  of.  He 
said  that  he  subsequently  discovered  that  the  space  into  which  his 
leg  went  was  wide  enough  to  have  allowed  him  to  fall  to  the 
bottom  of  the  shaft.  He  suffered  injury  to  the  knee  which 
incapacitated  him  for  some  time,  with  the  result  that  during  that 
period  he  lost  £15  a  week,  partly  in  fees  for  massage  manipulative 
treatment,  to  which  he  had  devoted  himself  for  some  years  past, 
and  partly  from  a  book  on  physiology  on  which  he  was  engaged. 
He  admitted,  in  cross-examination,  that  the  injunction  to  "  mind 
the  step  '  was  in  his  mind  and  that  he  had  seen  the  people  stepping 
up  from  the  one  lift  to  the  other. 

Mr.  Justice  Bailhache  held  that  there  was  no  evidence  of 
negligence  on  the  part  of  the  company  or  their  servants,  and 
directed  a  non-suit  against  the  plaintiff. 


Factory  Acts  Prosecution. 
At  the  Sheffield  Police  Court,  last  week,  at  the  instance  of  Mr.  J. 
Law.  H.M.  Inspector  of  Factories.  Messrs.  Thomas  Firth  ic  Sons, 
Tinsley,  were  summoned  for  breaches  of  the  Factory  Acts.  Accord- 
ing to  the  Sherfield  TeJe/irujih.  Mr.  Law  stated  that  a  cable  under 
the  high  pressure  of  11,000  volts  in  the  transformer  house  was 
covered  with  about  four  thicknesses  of  "Empire"  wax-covered 
tape,  which  was  not  sufficient  insulation  for  a  conductor  of  such 
high  pressure.  There  was  no  metal  screen  round  the  cable,  such  as 
now  had  been  suggested  by  the  Factory  Inspectors.  A  sweei)er 
named  Jenkinson  wa,s  killed. 

For  the  defence.  JlK.  Xi;ai.  said  the  firm  had  done  everything 
necessary  to  jjrevent  accidents. .  At  tlie  request  of  the  Ministry  of 
Munitions  they  had  put  up  certain  works,  but  they  were  not  yet 
finished,  and  it  had  not  been  jKissible  completely  to  insulate  this 
cable,  and  even  a  metal  fence  round  it  would  not  entirely  safe- 
guard those  working  near  it.  Jenkinson  had  no  necessity  to  come 
in  contact  with  the  conductor  in  the  course  of  his  regular  duties, 
as  the  transformer  house  was  thoroughly  cleaned  each  Sunday, 
when  all  current  was  cutoff.  He  must,  therefore,  have  been  taken  ill, 
and  caught  his  bru.sh  against  one  of  these  live  transformers,  which 
was  in  a  pit.  It  was  not  necessary,  he  contended,  for  the  man  to 
act  constantly  under  the  eye  of  the  foreman.  He  was  "  a  com- 
petent jjerson  acting  under  the  immediate  supervision  of  an 
authorised  person. " 

The  Chairman  pointed  out  that  Jenkinson  was  left  three  hours 
without  supervision,  which  was  a  very  risky  proceeding. 

.\  tine  of  .£2ii  was  impo.sed. 


Assault  on  a  Non-Union  Man. 
A  case  in  which  the  prosecution  relied  upon  the  Trades  Disputes  Act 
of  1906,  was  heard  at  Great  Marlborough  Street  Police  Court  on 
Tuesday,  before  3Ir.  Denman,  it  having  been  adjourned  from  a  date  in 
April,  when  one  man  was  charged  with  an  assault,  but  now  there 
were  two  defendants,  the  further  one  being  summoned.  All  the 
trouble  had  apparently  arisen  through  the  employment  of  a  Non- 
L'nion  man,  in  what  was  described  as  "  a  Union  shop. '  The 
prosecutor.  Mr.  Albert  Edward  Muller.  an  electrical  fitter,  was 
employed  by  the  New  System  Private  Telephone  Co.,  Ltd.  He 
charged  A.  E.  Owen  that  he  did  at  Great  Portland  Street  and  Euston 
Road  unlawfully  tise  violence,  and  intimidate  A.  E.  Muller,  with  a 
view  to  compelling  him  to  abstain  from  pursuing  his  employment. 
There  was  also  a  summons  against  G.  D.  Turner  that  he  did  unlaw- 
fully watch  or  beset  the  premises  where  A.  E.  JIuUer  was  employed, 
and  the  approach  to  the  said  premises,  and  intimidate  him  and 
follow  him  with  two  or  more  persons,  in  a  disorderly  manner,  and 
hustle  him  and  threaten  him  with  violence,  with  a  view  to 
compelling  him  to  abstain  from  his  lawful  employment. 

Mr.  Ganz  (barrister)  appeared  for  the  prosecution,  and  Mr. 
Zeffertt  was  counsel  for  both  defendants. 

When  the  case  was  called  on  Mr.  Zeffertt  said  he  had  carefully 
gone  into  the  evidence,  and  thought  it  was  a  proper  case  to  go  for 
trial.  The  charge  against  Owen  was  one  of  violence,  but  that 
against  Turner  was  not  so  grave.  They  were  under  the  Conspiracy 
and  Protection  to  Persons  Act  of  1875  and  the  Trades  Disputes 
Act  of  190(1.  The  magistrate  would,  of  course,  bear  in  mind  that 
he  might  not  find  it  necessary  to  send  it  for  trial. 

Mr.  Ganz  then  said  that  the  two  defendants  and  Muller  were  in 
the  employ  of  the  New  System  Private  Telephone  Co.     The  prose- 
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cutor  was  a  Non-Unioniat,  and  the  defendants  were  members  of 
the  Electrical  Trades  Union. 

Mr.  Denman  said  the  case  had  already  been  opened,  and  it  would 
save  time  if  he  read  over  briefly  the  depositions  of  Muller  at  the 
previous  hearing;.  He  said  that  at  S  o'clock  on  April  2Wth  defen- 
dant approached  him,  and  said  :  "  Are  you  Muller  '  "  to  which  he 
replied,  "Yes,"  He  was  then  asked  if  he  was  a  member  of  the 
Electrical  Employt's'  TTnion,  and  on  saying"  "No,"  was  told  that  he 
would  be  ffiven  one  week  to  join.  His  answer  was,  "Let's  j?et  the 
war  over  first."  He  went  to  Tottenham  to  get  a  job,  and  on  his 
return  at  12.30  there  were  a  number  of  men  at  the  entrance,  who 
abused  him,  and  threatened  him  if  he  did  not  join  the  Union.  He 
went  in  and  g^ot  his  bag  of  tools,  anil  then  went  up  Great  Portland 
Street,  when  he  was  stopped  by  Turner,  who  afterwards  followed 
and  abused  and  pushed  him.  Turner  followed  him  into  Euston 
Road,  and  then,  at  a  sifjii,  Owen  came  across  the  road  and  knocked 
him  down.  While  on  the  jrround  he  was  hit  a(;ain.  He  Kot  up 
and  walked  to  the  corner,  and  those  that  had  followed  him  went 
away.     Prosecutor  went  back  to  the  shop  and  complained. 

Mtriii.ER  was  now  recalled  and  examined  by  Mil.  Ganz.  He  said 
he  had  been  employed  by  the  firm  before,  but  a^ain  went  into  their 
employ  in  April  as  an  electrical  fitter.  He  was  not  a  member  of 
the  Electrical  Trades  Union.  When  he  went  into  their  employ  he 
was  not  asked  about  the  Union,  and  did  not  know  that  the  larjrest 
numl)er  of  their  employes  were  members. 

Mr.  Zekpertt  :  You  can  take  it  from  me  that  it  is  so,  althou^-h 
it  does  not  matter. 

Mr.  Ganz  :  It  is  important,  because,  unfortunately,  the  Act  does 
not  say  it  is  wron;;  to  use  violence,  but  it  is  wrong  to  use  violence 
to  cause  anyone  to  abstain  from  doiny  his  lawful  work. 

MuLLEK  went  on  to  say  that  after  doing-  a  job  at  Tottenham  he 
returned  at  12.30  p.m.,  and  as  he  went  in  at  the  door  he  was 
approached  by  a  number  of  men.  Owen  told  him  he  could  not  ffo 
into  the  premises  because  he  was  not  a  member  o(  the  Trade  Union. 
He  went  in  and  fetched  his  tools  and  walked  towards  Great  Port- 
land Street,  where  he  was  struck  in  the  left  and  right  eyes  by 
Owen. 

Continuing  his  evidence,  Mni.r.ER  denied  that  he  went  there 
with  the  idea  of  breaking  it  u])  as  a  non-Union  shop.  When  he 
was  engaged,  Mr.  Murray,  the  chief  engineer,  asked  if  he  was  a  Trade 
Unionist,  and  he  said,  "  No  ;  but  I  suppose  I  shall  have  to  join  it 
now."     Murray  said  it  did  not  matter,  so  far  as  he  knew. 

Prosecutor  agreed  that  there  were  a  number  of  silver-badge 
discharged  soldiers,  which  he  did  not  know  prior  to  the  assault, 
but  Mr.  Murray  never  said  he  wanted  to  get  rid  of  them.  On  the 
Friday  there  was  a  committee  meeting  of  the  Union,  which  gave 
him  a  week  to  join.  There  was  a  conversation  between  him  and  a 
mau  named  Power,  who  turned  out  to  be  a  wounded  soldier  who 
told  him  that  it  was  only  such  as  him  that  were  keeping  wounded 
soldiers  out  of  jobs,  and  this  he  denied.  He  declared  it  to  be 
untrue  that  he  ever  suggested  that  they  were  fools  to  join  up  and 
get  woundeil,  and  that  he  had  taken  particularly  good  care  to  get 
protection. 

In  the  course  of  the  hearing,  when  the  depositions  were  read 
over  to  Muller,  Mr.  Ganz  objected  to  the  suggestion  that  he  hatl 
German  antecedents,  for,  as  a  fact,  he  was  not  German  born,  nor 
was  his  father. 

Medical  evidence  as  to  injuries  was  then  given. 

James  Jones  was  next  called,  and  was  wearing  a  silver  badge. 
He  said  he  was^  in  the  same  employ,  and  was  there  from  March, 
11117,  as  an  outside  hand,  and  now  as  a  storekeeper.  He  had  been 
a  soldier,  wounded,  and  was  discharged  from  the  Army.  He  was 
not  a  member  of  the  Electrical  Trades  Union.  He  was  outside 
the  premises  on  the  day  in  question,  and  saw  Morgan,  Turner  and 
CoUis  ;  he  did  not  see  Owen.  Muller  came  out,  and  Turner  got 
in  front  of  him,  not  exactly  pushing  him,  but  obstructing  him. 
The  other  men  also  followed  him,  but  he  did  not  see  anything 
further  happen.  There  were  others  also  who  wore  silver  badges, 
which  everyone  could  see.  He  had  been  asked  on  numberless 
occasions  to  join  the  Trade  Union,  but  had  not  done  so.  He  had 
never  been  assaulted  in  consequence,  but  had  been  "  told  off  "  very 
often.  He  had  continued  to  stand  out,  however,  and  meant  to  do 
BO,  but  had  only  one  leg,  and  so  had  Collis. 

Mr.  Ganz  :  Who  had  asked  you  to  join  the  Trade  Union  1' 

Witness  :  Nearly  all  of  them  from  time  to  time. 

Mr.  R.  L.  Mdrray,  chief  engineer  in  the  employ  of  the  firm,  said 
he  was  not  a  member  of  the  Electrical  Trades  Union.  So  far  as  he 
knew,  there  were  two  who  were  not  members,  and  all  the  rest  were. 
At  8.30  on  the  morning  of  April  2ilth,  Owen  came  to  his  office  and 
put  a  paper  there  to  the  effect  that  a  shop  meeting  of  the  Union 
had  passed  a  resolution  that  if  Muller  was  engaged  he  would  be 
given  one  week  to  join  the  Union,  failing  which  they  would  down 
tools.     They  also  asked  tor  other  guarantees  as  to  work,  &c. 

Mr.  Denman  :  But  the  proper  officials  of  the  Union  would 
naturally  object  to  violence,  so  what  have  they  to  do  with  the  acts 
of  somebody  who  takes  the  law  into  his  own  hands  / 

Mr.  Ganz  :  I  am  going  to  show  that  Owen  is  the  shop  steward, 
and  I  have  to  prove  that  there  is  something  in  the  way  of  causing 
to  abstain  from  work ;  it  is  not  sufficient  under  the  Act  to  prove 
the  assault. 

Witness  went  on  to  say  that  he  asked  for  a  day  to  consider  the 
matter,  and  Owen  said  he  thought  that  was  fair,  and  he  would  put 
it  to  the  men.  He  went  outside,  was  gone  half  a  minute,  and  came 
back  and  said  the  men  would  not  stand  it,  and  were  going  to  down 
tools. 

In  cross-examination,  Witness  said  he  did  not  know  that  it  was 
a  Union  shop,  because  he  had  engaged  men  who  were  not  in  the 
Union,  who  afterwards  did  join.  It  was  true  he  asked  Turner 
when  he  engaged  him  if  he  was  a  member  of  the  Union,  but  that 
W»8  only  because  under  the  Defence  of  the  Realm  Act  he  was 


entitleil  to  see  all  papers.  He  did  not  use  persuasion  one  way  or '; 
tlie  other.  He  ha^l  no  intention  of  trying  to  turn  this  shop  into  a ; 
Non-Union  shop.  ) 

Mr.  Zeki'Ertt  put  a  piece  of  paper  to  the  witness,  and  Mr.  .• 
Denman  asked  what  it  had  to  do  with  it,  and  counsel  replied  that  ; 
he  wished  to  show  how  much  this  man  could  be  believed  when  he  ^ 
said  one  thing  in  the  box  and  wrote  another.  ' 

Mr.  Denman  :  1  should  keep  to  the  point ;  but  let  us  hear  what  ; 
the  paper  said.  ; 

Mr.  Zeppertt  then  started  to  read  the  paper,  which  he  said,: 
was  in  the  form  of  an  agreement.  '' 

Mr.  Ganz  :  Unsigned.  \ 

Mr.  Zeffertt  went  on  to  read  that  this  was  intended  for  any- « 
body  that  was  to  be  engaged,  in  which  the  firm  bound  the  person  ', 
not  to  join  a  Trade  Union  whUe  in  their  emi)loy,  and  offered  to  '' 
refund  any  money  such  men  might  have  paid  into  a  Union  in  War  ^ 
Certificates.  ] 

Mr.  Denman  :  It  shows  nothing  more  than  that  Mr.  Murray ;. 
was  inconsistent.  | 

Mr.  Zekpertt  :  If  I  do  not  further  cross-examine  I  must  ask  i 
Mr.  Ganz  not  to  take  the  point  that  I  have  failed  to  raise  any  point 
on  the  agreement.  ] 

Mr.  Ganz  ;  I  do  want  the  witness  to  say  if  the  firm  accepted  ' 
the  terms  of  the  agreement.  ■ 

Mr.  Denman  :  What  does  it  matter  .'  1 

Mr.  Ganz  :  At  the  trial  the  Judge  will  ask  why  the  questions  j 
were  not  asked.  • 

Mr,  Denman  :  Then  tell  the  Judge  it  was  because  the  Magistrate  j 
said  it  was  better  to  keep  to  the  point  in  the  prosecution.  N, 

Mr.  Zeffertt  :  And  the  Judge  will  say  what  a  wise  Magistrate,  ; 
and  we  shall  all  agree.  j 

Mr.  Ganz  pressed  for  an  answer  to  the  question,  and  the  \ 
Witness  said  the  agreement  was  never  entered  into  or  acted  upon  ' 
by  the  firm.  \ 

Mr.  Ernest  Low,  general  manager  to  the  firm,  said  that  on  the  ' 
day  in  question  he  saw  that  the  men  were  not  working.  Later  on  ■ 
he  heard  of  the  assardt.  and  saw  the  prosecutor.  ' 

The  Magistrate  said  that  he  had  heard  enough  to  commit  both 
defendants  for  trial.  I 

Mr,  Ganz  :  I  ask  particularly  that  the  committal  shall  be  under  ' 
the  Act,  and  not  for  assault  only.  , 

Mr.  Denman  said  he  thought  it  would  be  sufficient  if  they  were  ' 
committetl  for  trial,  Owen  for  assault  and  Turner  for  intimidation  > 
and  following  in  a  disorderly  manner,  under  Sec.  7  of  the  Act. 

The  Magistrate  declined  to  hear  the  evidence  for  the  defence,  < 
which,  it  was  suggested,  would  throw  a  great  deal  of  light  on  i 
the  causes  of  the  squabble,  saying  that  he  took  a  strong  view  as  to  ' 
the  materiality  of  such  evidence.  The  charge  was  one  of  assault,  ; 
and  it  was  useless  to  go  into  side  issues  on  such  a  plain,  straight-  j 
forward  case. 

The  defendants  were  then  committed  for  trial  to  the  Sessions 
bail  being  fixed  at  .■640  each.  - 


The  Post  Office  Tube  Railway. 
Arhitrator's  Award. 
Mr.  J.  H.  Oaki.ev,  as  Arbitrator,  has  announced  his  award  in  the 
claim  by  the  Great  Eastern  Railway  Co.  for  £33,3il3  compensation 
from  the  Postmaster-Gener^fil  by  reason  of  the  taking  of  so  much 
of  the  sab-soil  as  is  required  for  the  Post  Office  Tube  Railway  at 
Liverpool  Street  Station,  and  for  injurious  affection  to  adjoining 
lands  by  the  carrying  out  of  such  works. 

The  Arbitrator  says  : — "  I  award  and  determine  that  the  sum 
of  £(;,8S4  be  paid  by  the  Postmaster-General  to  the  company  for 
the  acijuisition  of  such  easement  or  right  of  user  of  the  sub-soil  of 
the  lands  of  the  Great  Eastern  Railway,  and  that  a  further  sum  of 
£2,ti80  be  paid  by  the  Postmaster-General  for  or  in  respect  of 
damage  to  be  sustained  by  the  company  by  reason  of  the  severance 
of  the  said  lands  of  the  company  or  otherwise  injuriously  affecting 
the  said  lands  by  the  exercise  by  the  Postmaster-General  of  the 
powers  conferred  on  him  by  the  Post  Office  (London  Railway)  Act, 
1913,  or  the  statutory  provisions  incorporated  therewith." 


Reconstruction.— Yesterday  evening  there  was  held  at 
Southwark  Town  Hall,  under  the  joint  auspices  of  the  National 
Alliance  of  Employers  and  Employed  and  the  Industrial  Recon- 
struction Council,  a  mass  meeting  to  promote  "'  Self-Government 
for  Industry."  The  speakers  included  the  Right  Hon.  F.  Huth 
Jackson  and  Mr.  Ernest  Benn,  chairmen  of  the  two  organisations. 

We  welcome  this  joint  effort  of  the  two  bodies,  for  everything  is 
to  be  gained  by  concentrating  our  efforts  in  place  of  duplicatmg 
or  overlapping.  We  are  pleased  to  note  from  the  report  of  the 
Industrial  Reconstruction  Council,  which,  since  the  meeting  held  at 
the  Guildhall,  has  held  public  gatherings  at  Manchester,  Notting- 
ham, Edinburgh  and  Birmingham,  that  the  Council  has,  through  its 
president  and  chairman,  been  in  touch  with  the  Federation  of  British 
Industries,  the  National  Alliance,  the  London  Chamber  of  Com- 
merce, the  Engineering  Employers'  Federation,  and  the  Industrial 
League.  There  is  evidently  a  desire  to  establish  suitable  relations 
between  all  the  bodies  which  are  interested  in  industrial  recon- 
struction, and  we  hope  that  some  means  of  united  effort  will  be 
found  practicable.  We  agree  that  there  is  a  vast  amount  of 
educational  work  to  be  done  in  order  that  employers  and  employed 
may  alike  fully  understand  what  is  meant  by  the  self-government 
of  industry,  and  what  are  the  benefits  likely  to  accrue  from  such  a 
policy  after  the  war-. 


jfiO^AfifiUMil 


Vol.  82.  No.  2,111,  MAY  10,  1018.]        THE    ELECTRICAL    REVIEW. 


443 


WAR  ITEMS. 


Trading  with  the  Enemy. — The  "  London  Gazette  "  for 

May  3rd  contains  a.  further  list  of  bodies  and  persons  in  the 
following  countries  with  whom  trading  is  prohibited : — 
Boh^na,  Brazd,  Costa  E.ica,  Greece,  Guatemala,  Mexico, 
Morocco,  Netherlands,  Netherland  East  Indies,  Norway, 
Panama,  Portuguese  West  Africa,   and  Spain. 

Ministry  of  Munitions  Boiler  Order. — The  Ministry  of 
Munitions  orders  every  person  to  furnLsh  to  the  Controller, 
Depai-tment  of  Engineering,  such  returns  as  to  boilers  Jje- 
longing  to  hiui,  or  in  his  possession,  or  under  his  control,  as 
may  be  requii-ed  by  the  said  Controller.  The  Order  is 
described  as  "  The  IJoLlers  (Returns)  Order,  1918." 

Restricted  Occupations  Order  Revoked. — The  National 
Service  Order  of  February  '28th,  1917,  placing  certain 
scheduled  industries  and  occupations  under  restrictions  has 
l>een  revoked. 

Electric  Lamp  Glass  Control:  Revised  Order. — The 
Ministi-y  of  Mimitious  has  issued  an  Order  amending  the 
Glass  Control  (Consolidated)  Order,  1917.  It  has  been  found 
necessary  to  extend  the  provisions  relating  to  electric  lamp 
glass  contained  in  the  order,  to  vitrite  and  other  glass  used 
or  intended  for  use  in  electric  lamp  caps  for  insulating  pur- 
ixwes  which  were  by  that  Order  expressly  excepted  from  the 
operation  of  such  provisions.  It  is  now  ordered  that  as  from 
May  7th  the  Order  shall  read  and  take  effect  as  if  in  Clause 
8  tlie  words  "and  the  expression  'electric  lamp  glass'  shall 
include  all  glass  used  or  intended  for  use  in  the  manufacture 
of  electric  lamps,  not  excepting  vitrite  or  other  glass  u.sed 
or  intended  for  use  in  electric  lamp  caps  for  insulating  pur- 
l>oses,  but  .shall  not  include  glass  shades  and  .similar  acces- 
sories "  were  substituted  for  the  words  "and  the  expression 
■  electric  lamp  glass  '  shall  include  all  glass  used  or  intended 
for  use  in  the  manufacture  of  electric  lamps,  except  glass 
used  or  intended  for  use  in  lamp  caps  for  insulating  purposes, 
but  shall  not  include  glass  shades  and  similar  accessories." 
All  applications  in  reference  to  the  Order  should  be  made 
to  the  Controller  of  Glassware  Supply,  Ministry  of  Munitions 
of  War,  2'2/'23,  Hei-tford  Street,  Loridon,   W.  1. 

Hull  Corporation  Electricity  Staff. — An  interview  re- 
cently took  i>lace  between  a  deputation  of  the  Hull  Corpora- 
tion Electricity  Committee  and  the  Ministry  of  Munitions  in 
degard  to  the  callrug-up  of  two  skilled  employes,  and  as  a 
consequence  the  callmg-up  notices  have  been  suspended.  The 
opinion  expressed  by  the  Committee  at  their  last  meeting 
was  that  the  calling-up  of  further  skilled  employes  would 
jeopardise  the  eliiciency  of  the  undertaking.  It  was  decided 
that  the  12i  per  cent,  bonus  granted  in  accordance  with  Su- 
George  Askwith's  award  should  apply  to  11  technical  assist- 
ants, and  date  from  October  13th  last,  the  same  as  in  the 
case  of  other  workers  affected  -by  the  awai'd. 

Electric  Supply  and  Red  Cross. — By  supplying  electrical 
energv  free  ol  cost  to  the  local  fied  Cross  Hospitals,  the 
Swansea  Electricity  Committee  iu  effect  are  contributing 
ilOU  a  year  to  these  institutions. 

War     Effects    on    Australian    Electrical     Trade.  —  The 

Sydney  Daily  Tclcgrapli  states  that  the  effect  of  the  war  upon 
the  electrical  industry  is  refened  to  in  the  annual  report  of 
the  Electrical  Employers'  Association  of  the  State.  This 
effect,  which  is  injurious,  has  been  increasingly  felt  during 
the  last  12  months,  as  power-houses,  mines,  and  other  indu.s- 
tries  have  been  unable  to  obtain  supplies  of  machinery  needed 
for  extensions.  A  bright  feature  of  the  situation,  the  report 
proceeds,  lies  in  the  stimulus  given  to  local  manufacture  of 
accessories,  such  as  starters,  switchgear,  and  so  on.  These 
were  importetl  pre^■ious  to  the  war. 

Sale  and  Purchase  of  Machine  Tools. — It  is  announced 
officially  that  power-driven  machine  tools  or  wood-working 
machines  and  treadle  lathes  for  woo<l -working  or  metal  (3-in. 
centres  and  over)  come  under  the  Defence  of  the  Realm 
Regulations  (Regulation  30  A).  Intending  purcha.sers  inust 
make  application  for  permission  to  purchase  the  machines 
they  require  to  the  Executive  Officer  of  the  Area  Clearing 
House  Board  in  their  district.  Fiims  (including  auctioneers) 
iimst  obtain  permission  to  sell  machines  from  the  Controller 
of  Machine  Tools,  Charing  Cross  Buildings,  Embankment, 
W.C.  2. 

Exemption  Applications. — In  applying  for  a  co.-ichmakcr, 
the  only  mini  ui  that  trade  in  the  department,  Mr.  Pilling, 
manager  of  the  Acorington  Corporation  tramways,  told  the 
Tribunal  that  this  man's  work  had  increased  greatly  owing 
to  the  inexixirience  of  motormen,  there  being  more  collisions. 
Temporary  exemption  to  September  12th  was  given. 

At  Brierley  HiU,  Mr.  J.  Holmes  defended  a  National  Ser- 
vice Appeal  against  exemption  held  by  an  electrical  engineer 
(29,  CI),  the  only  man  left  for  this  cla.ss  of  work,  arid  en- 
gaged on  motors  and  electrical  appliances  at  works  in  the 
district.  Mr.  Hohnes  said  that  his  own  son  was  in  the  Army, 
and  his  partner  had  died.  The  appeal  was  refused,  and  the 
exemption  confirmed. 

The  Warsop  Tribunal  has  refused  to  grant  exemption  to  J. 
Sockett    (22),  electrical  engineer. 

At  tlie  Berks.  Appeal  Court,  the  National  Service  Repre- 
eentative  appealed  against  conditional  exemption  granted  to 
P.  G.  Lovegrove  (35,  Bl),  electrical  litter  with  Mr.  J.  Bond, 


boatbudder,  on  the  ground  that  the  man  was  engaged  in  a 
non-essential  occupation.  Mr.  Bond  denied  that  this  waa 
so,  and  said  that  a  good  deal  of  what  the  man  did  was  war 
work.  The  appeal  was  respited  with  the  object  of  a  protec- 
tion  certificate  being  apphed  for. 

At  Lancaster,  a  tinii  of  electrical  engineers  appealed  for 
an  electrician  (40,  Grade  3).  He  was  given  until  July  31st. 
The  Corporation  appealed  for  a  tramway  inspector  and  occa- 
sional driver  (41,  Grade  2),  who  was  stated  to  be  necessary 
for  supervision  with  the  present  inexperienced  staff.  The 
appejil  was  dismissed  as  from  the  end  of  May. 

E.s.sex  Appeal  Court  has  granted  conditional  exemption, 
whilst  engaged  in  the  tramway  department  of  the  Leyton 
U.D.C.,  to  B.  Hayes  (41,  Grade  3). 

At  Carlisle,  the  National  Service  Representative  appealed 
against  exemption  granted  to  H.  Ellison  (Class  A),  electrical 
engineer  and  fitter  with  Mes.srs.  R.  M.  Hill  &  Sons.  It  wa.s 
asserted  that  the  man  spent  about  half  his  time  on  domestic 
work,  and  was  of  the  class  of  men  required  at  the  present 
time.  For  the  firm,  it  was  contended  that  the  man's  work 
was  mainly  in  connection  with  repair  woi^k  for  motors  in  the 
big  works  at  Carlisle,  and  at  times  he  had  to  a.ssist  the  Cor- 
poration  electrical    department.     The  appeal    was   dismissed. 

Torquay  Tribunal  has  decided  that  E.  J.  Rawlings  (Grade 
2),  traffic  inspector  on  the  tramways,  shall  be  called  up  by 
May  1.5th,  and  has  adjourned  for  grading  an  appeal  by  W. 
Drury,  electrical  engineer. 

On  the  appeal  of  the  Tramway  Co.,  the  Kidderminster  Tri- 
bunal has  granted  exemption  untd  September  .30th  to  E. 
Turner  (.37,  Class  A),  car-shed  man,  and  .1.  Whitmore  (31, 
Grade  2),  driver. 

On  the  recommendation  of  the  Advisory  Committee,  the 
Rochdale  Tribunal  has  granted  exemption  until  August  31st 
to  B.  R.  Eves  (37),  conductor  and  motorman  on  the  Cor- 
poration tramways. 

At  Northampton,  on  Tuesday,  an  appeal  was  made  for  the 
renewal  of  the  certificate  of  P.  Penn  (35.  Grade  1),  a  foreman 
carter  engaged  in  carting  coal  for  the  Northampton  Electric 
Light  &  Power  Co.  It  was  stated  that  the  man  was  respon- 
sible for  the  removal  of  68  tons  of  coal  from  the  railway  sta- 
tion daily,  and  for  seeing  that  the  trucks  were  kept  clear 
in  order  that  they  might  be  utilised  again  at  the  earhest  pos- 
sible moment.  Two  months  final  was  given,  and  when  a 
request  was  made  that  the  finality  should  be  subject  to  sub- 
stitution, the  Chairman  said  substitutes  for  positions  of  this 
kind  could  not   be  found. 


BUSINESS  NOTES. 


Paper  Shortage. — Owing  to  the  great  and  growing 
shortage  of  paper,  the  public  are  requested  to  exercise  the  greatest 
economy,  particularly  in  the  matter  of  stationery.  Much  of  the 
notepaper  now  in  use  is  extravagant  iu  size  and  quality.  There  19 
also  room  for  the  practice  of  paper  economy  in  packing  depart- 
ments and  stores  and  in  many  manufacturing  activities. 

Commercial  Apprenticeships.— The  L.C.C.  has  agreed  to 

co-operate  with  the  General  Electric  Co.,  Ltd.,  in  a  scheme  whereby 
the  company  will  select  atout  12  apprentices  yearly  from  boys 
between  15i  and  17  years  of  age  who  are  specially  recom- 
mended by  the  principals  of  evening  institutes,  or  by  head- 
masters of  secondary  or  central  schools,  or  have  passed  the 
London  matriculation  or  an  equivalent  examination.  The  company 
bind  themselves  to  allow  the  apprentices  facilities  for  attendance 
at  evening  classes  on  three  nights  a  week  over  a  period  of  three 
years,  and  have  submitted  for  the  t'ouncil's  approval  a  draft 
indenture  of  apprenticeship.  The  L.C.C.  is  satisfied  that  the  com- 
pany's scheme  and  the  indenture  of  apprenticeship  are  such  as  can 
be  approved,  and  that  the  prospects  offereil  by  the  company  s 
service  are  such  as  to  justify  the  Council  in  sissisting  the  company 
to  obtain  apprentice?. 

The    Sterling   Athletic   and    Sociaf  Club.— The   Lady 

Footballers  of  this  club  (Sterlinjr  Telephone  and  Electric  Co.,  Ltd.. 
Dagenhami  on  Saturday  last  brought  their  season  to  a  close  at  the 
Crordon  Club  Ground.  Ilford.  when  they  met  the  London  General  Omni- 
bus Co.'s  Forest  Gate  Ladies'  Team.  The  match  was  organised  for  the 
benefit  of  the  funds  of  the  Ilford  Emergency  Hospital.  Mrs.  Guy 
Burney,  wifeof  the  president  of  the  Sterling  Club,  kicked  off,  and  with 
Lady  Griggs  presented  the  medals  at  the  close  of  the  match,  which 
resulted  in  a  victory  for  the  Sterling  Team  by  11  goals  to  nil,  thus 
enabling  them  to  wind  up  a  remarkable  sea.son  with  an  undefeated 
certificate,  with  a  record  of  20  games  played,  18  won,  2  drawn, 
and  a  goal  average  of  loi!  against  10.  The  ball  used  in  the  match 
was  sold  by  auction  on  behalf  of  the  hospital  funds,  and  was 
knocked  down  to  Mr.  Guy  Burney  for  3.5  guineas. 

Trade    Announcements.— ili'-    1'-    C.    Bcman,    having 

entirely  severed  his  connection  with  the  Electrical  Supplies  Co..  of 
233,  Tottenham  Court  Road,  \V.,  Mr.  Percy  L.  Davies,  of  Messrs. 
Downes  &  Davies.  Liverpool  and  Manchester,  has  been  appointed 
director  in  control  of  the  company. 

The  Export  Department  of  Messrs.  Pass  4;  Seymour  (Inc.),  of 
Solvav,  N.Y.,  has  Ijeen  moved  to  «,  Church  Street,  New  York  City. 
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Catalogues    and    Lists. — British    Thomson-Houston 

Co.,  Ltd.,  Rugby. — Deacriptive  list,  No.  2,142— B  (40  pages)  con- 
taining £ull  information  reapecting  their  two  and  three-phase 
induction  motors.  There  ia  a  large  amount  of  tabular  matter  and 
numeroua  half-tone  |illustrations  of  complete  machines  and  parts 
thereof  are  given. 

British  TnoMsoN-HonsTON  Co.,  Ltd.,  77,  Upper  Thames  Street, 
London,  E.G.  4. — Folder  giving  "  Hints  to  Electric  Light  Con- 
sumers," explaining  the  Government  Lighting  Restrictions  Order. 
The  notes  tell  how  economies  may  be  eifected  and  how  to  read  the 
meter.  Quantities  of  the  folder  can  be  supplied  to  contractors, 
printed  with  their  name  and  address,  on  application'. 

Munitions  Dispute  Settled. — It  was  offii-ially  announced 

on  .Saturday  that  a  satisfactory  settlement  of  the  dispute  at  the 
Chilwell  National  Filling  Factory  had  been  reached  at  the  Ministry 
of  Munitions.  A  notice  signed  by  Mr.  W.  J.  Webb,  London  district 
secretary  of  the  Electrical  Trades  Union,  and  Mr.  H.  P.  Bolton  and 
Mr.  J.  Potter,  members  of  the  Union,  in9truc,ts  all  men  concerned 
to  resume  work  at  once. — T/ie  Tinte.i. 

Dissolutions  and  Liquidations. — Linolite  Co.,  25.  Vic- 
toria street,  London,  S.W. — Messrs.  A.  S.  E.  Ackermann  and  R.  L. 
Matthews  have  dissolved  partnership. 

Electricity  Supply  Co.  for  Spain,  Ltd. — This  company  is 
winding-up  voluntarily.  Liquidator  :  D.  Merry  del  Val,  45,  Grosvenor 
Place,  London. 

Electrolytic  Alkali  Co.,  Ltd.  —  Meeting  of  creditors. 
May  21st,  at  24,  North  .Tohn  Street,  Liverpool.  Liquidator,  H.~G. 
Alexander. 

Grondal  K.iellin  Co.,  Ltd. — Meeting,  June  7th,  at  20,  Abchurch 
Lane,  E.C.,  to  hear  an  account  of  the  winding-up.  Liquidator,  Mr. 
G.  H.  Hill. 

Firth  &  Russell,  electrical  engineers,  Kirkstall  Road,  Leeds. — 
Blessrs.  E.  G.  H.  Firth,  A.  S.  Russell,  and  H.  F.  Moore  have  dis- 
solved partnership.  Messrs.  Russell  and  Moore  will  continue  the 
business  as  Firth  &  Russell. 

Patent  Surrender. — The  Comptrollev-Ueneral  gives  notice 
that  J.  O.  Callender  and  Callender's  Cable  and  Construction  Co., 
Ltd.,  have  offered  to  surrender,  under  Section  26  (3)  of  the  Act  of 
1907,  Patent  No.  104,7ii;j,  for  '  Improvements  in  Multicore  Electric 
Cables." 

Book  Notices. — A  Dictionary  of  Aircraft.  By  "W.  E. 
Dommett,  A.F.Ae.S.,  M.I.Mar.E.,  A.M.A.E.  London  :  Electrical 
Press,  Ltd.  Price  23.  net. — The  scope  of  this  dictionary  has  been 
arranged  to  include  all  aeronautical  terms,  scientific,  technical,  and 
popular,  and  also  symbols  and  abbreviations  used  in  the  leading 
aeronautical  periodicals  and  text-books.  It  will  form  a  handy 
reference  book  tp  those  already  possessing  some  technical  knowledge 
of  aeronautics,  and  will  be  found  of  much  use  to  the  wide  circle  of 
general  readers  interested  in  the  problem  of  flight. 

Shod.  Loqar'ithmic  and  Othec  TiMea.  By  W.  Cawthorne  Unwin, 
F.R.S.,  LL.i).  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  Is.  6d.— This,  the 
sixth,  edition,  contains  tables  which  are  intended  to  facilitate  arith- 
metical calculations  in  those  cases  in  which  great  accuracy  is  unneces- 
sary. The  accuracy  and  rapidity  of  calculations  are  increased  if  the 
logarithms  of  the  constants  and  multipliers  which  most  frequently 
recur  are  known,  and  tables  of  such  constants  are,  therefore, 
appended.  Tables  of  the  weights  of  different  materials  and  of  iron 
of  different  forms  are  .added  to  facilitate  estimating,  and  these  are 
arranged  both  for  English  and  metric  measures  and  weights.  Care 
has  been  taken  that  all  tables  should  be  as  accurate  as  their  scope 
admits,  and  they  have  been  made  its  brief  and  compact  as  possible. 

IniliixtrUl  Kriffinecrinff  :  Prexent  Poxitioii  and  Pout-  War  Outlook. 
By  P.  VV.  Lanchester,  M.'lnst.C.E,  Loudon  :  Constable's  Co.,  Ltd. 
Price  l8.  net. — This  consists  of  a  reprint  of  tlie  author's  presi- 
dential address  delivered  before  the  Institution  of  Civil  Engineers 
in  Deceml:)er,  lillU,  and  republished  by  permission  of  the  Junior 
Institution  of  Engineers.  It  should  afford  great  interest  and  food 
for  thought  to  a  wide  circle  of  readers. 

What  Indu.strii  Owct  to  Chemical  Science.  By  Richard  B.  Pilcher 
and  Frank  Butler-Jones,  B.A.,  A.I.C.,  with  an  introduction  by  Sir 
George  Beilby,  LL.D.,  F.R.S.  1918.  London  :  Constable  A:  Co., 
Ltd.  Price  3s.  net. — These  records  supply  a  complete  answer  to 
the  question  :  What  is  the  place  of  the  chemist  in  practical  life, 
and  what  part  has  he  taken  in  industrial  and  social  development  / 
The  engineer  ministers- to  the  comfort  and  convenience  of  the  com- 
munity in  ways  which  can  hardly  escape  the  notice  even  of  the 
man  in  the  street.  The  work  of  the  chemist,  on  the  other  hand, 
is  inobvious,  and  is  little,  if  at  all,  understood. 

The  contents  of  this  volume  appeared  as  a  series  of  articles  pub- 
lished in  The  Enqineer  during  l!tl6  and  1917,  under  the  title  of 
"  What  Industry  Owes  to  Science."  The  articles  were  not  intended 
to  embrace  subjects  of  common  knowledge  to  the  engineer,  but 
dealt  mainly  with  chemical  science.  For  that  reason  the  title  of 
the  work  has  been  modified  ;  the  text,  however,  remains  practically 
the  same.  A  bibliography  is  provided,  including  many  useful 
books  referred  to  during  the  preparation  of  the  work.  The  object 
of  the  authors  has  been  to  take  each  industry  in  turn,  and  to  show 
by  examples  how  science  has  advanced  the  methods  and  processes 
of  production,  and  had  laid  the  foundation  for  the  establishment  of 
new  manufactures.  The  work  covers  a  survey  of  many  important 
industries,  and  is  not  out  of  the  depth  nor  beyond  the  interest  of 
the  educated  public.  It  should  be  especially  useful  to  students  of 
chemistry  and  engineering,  and  will  supply  teachers  of  chemistry 
with  abundant  material  Jfor  the  purpose  of  the  study  of  the 
achievements  of  science  in  industry. 

"  Proceeding.i  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVII.     No.  4.     April,  1918.     New  York  :  The  Institute. 


LIGHTING  AND  POWER  NOTES. 


Argentina. — A  decree  has  been  issued  authorising 
Messrs.  Etchemaite,  of  Llanos,  and  Carlos  Menendez  Behety  to  in- 
stall and  work  electric  power  installations  for  lighting,  power,  and 
heating  in  Puerto  Deseado,  Territory  of  Santa  Cruz,  and  to  utilise 
public  lands  situated  within  the  municipal  boundaries  for  the 
transmission  lines.  A  power  station  of  200  KW.  capacity  is  to  be 
installed  as  a  commencement. 

The  maximum  prices  per  KW.-hour  which  may  be  charged  are  : — 
For  the  lighting  of  business  premises  or  private  dwelling  houses. 
.SO'40  m/n.  ;  schools,  hospitals,  and  public  offices,  $0'35  m/n.  ;  public 
lighting  subjected  to  a,  rebate  of  .SO  per  cent.  ;  and  electricity  for 
heating,  motive  power,  and  other  industrial  uses,  to  a  rebate  of 
50  per  cent. — Review  of  t/ie  Hirer  Plate. 

The  Buenos  Aires  correspondent  of  the  Tunes  stated,  under  date 
April  23rd,  that  "The  German  Electric  Light  Co.,  wearying  of  the 
struggle  to  maintain  fuel  supplies,  is  discussing  with  the  muni- 
cipality terms  of  handing  over  the  concern  and  rescinding  the 
concession." 

Belfast. — Proposed    EIxtension.— At  the  last  meeting 

of  the  Corporation,  Councillor  J.  C.  White,  in  moving  the  minutes 
of  the  Electricity  Committee,  stated  that  the  expenditure  for  which 
sanction  was  applied  for  to  the  L.G.B.  was  about  C  31 1.000;  an 
inquiry  had  been  held,  which  was  believed  to  have  been  satisfactory. 
This  expenditure  would  cover  the  first  section  of  a  new  and  up-to- 
date  generating  station  at  the  harbour,  which  would  contain  two 
6,000-KW.  turbo-alternators,  with  space  for  a  third  set  of  12,000-KW. 
capacity,  and  ample  space  for  future  development.  The  necessity 
for  the  Committee's  decision  was  confirmed  by  the  urgent  require- 
ments of  the  shipyards  of  Messrs.  Harland  &  Wolff  and  of  Messrs. 
Workman,  Clark  &  Co.  To  meet  the  imperative  demands,  and  as 
the  new  station  could  not  be  completed  until  the  autumn  of  1919, 
one  of  the  6,000-KW.  sets  already  purchased  by  the  Corporation 
would  be  temporarily  fixed  at  East  Bridge  Street.  Particulars  of 
the  arrangements  which  had  been  entered  into  with  the  two  firms 
for  a  provisional  supply  of  electricity  were  submitted,  and  it  was 
stated  that  on  the  terms  arranged  by  the  Sub-Committee  the  revenue 
from  these  sources  would  be  about  £70,000  per  annum  up  to  the 
end  of  the  first  year  of  peace.  Negotiations  were  still  in  progress  with 
the  shipyards  as  to  the  terms  of  supply  for  a  subsequent  period  of  10 
years  following  the  present  proposed  contracts.  A  great  advantage 
of  the  new  scheme  was  that  the  coal  consumption  at  the  new 
station  per  unit  generated  was  estimated  at  3  lb.,  instead  of  4J  lb. 
as  at  present,  a  saving  on  an  output  of  30,000,000  units  of  20,000  tons 
of  coal  a  year.  The  Committee  was  awaiting  the  formal  sanction 
of  the  L.G.B.,  and  had  applied  to  the  Ministry  of  Munitions  for  a 
building  licence  and  a  priority  certificate  for  the  steel  work  and 
plant.  Both  the  Government  and  the  local  shipyards  had 
supported  the  application.  The  minutes  were  adopted  by  the 
Council. 

Blackpool. — Fuel  Charges. — Mr.  Charles  Furness,  the 
Corporation  electrical  engineer,  has  prepared  a  return  of  fuel 
charges  during  the  17  years  of  his  manag-ement.  In  1902  15,289 
tons  of  coal  were  consumed  at  a  cost  of  £7,807,  with  an  output  of 
2,262,516  units.  Two  years  later  the  14,869  tons  cost  £7,302,  and 
2,570,180  units.  Last  year  the  coal  consumption  was  14,324  tons, 
costing  £13,759 — nearly  double  the  price  of  1904 — and  the  output 
was  6,375,398  units.  The  net  profit  for  the  past  year  is  £8.083,  or 
£6,000  more  than  was  estimateil  :  but  the  siu'plus  for  the  next 
12  months  is  estimated  at  £4,000  only.  The  engineer  Ijas  received 
the  Committee's  instructions  to  connect  the  Bispham  cables  with 
thoEC  of  Blackpool,  and  to  dispose  of  plant  which  is  not  wanted  at 
Bispham  when  the  works  are  closed  down.  The  Bispham  instal- 
lation, which  cost  about  £17,000,  was  the  work  of  the  local  District 
Council  prior  to  amalgamation. 

Yeau's  Working. — The  income  of  the  Corporation  electricity 
undertaking  for  the  past  year  was  £57,941,  as  compared  with 
£47.035  the  previous  year.  The  working  expenses  were  £31,432, 
and  the  disposaljle  balance  is  £8,083,  compared  with  £357  last 
year. 

Bolton. — New  8howroo.ms. — The  Electricity  Committee 
has  accepted  the  recommendation  of  the  Special  Sub-Committee  to 
secure  premises  in  Knowsley  Street  for  the  purpose  of  the  electrical 
fittings  department  for  10  years,  consisting  of  three  shops,  work- 
shop, and  stores.  The  electrical  fittings  department  is  to  be 
removed  from  the  gas  offices. 

India. — Correctio:?. — We  arc   informed   that    the  two 

5,000-KW.  generators  at  the  new  generating  station  at  Loyabad  are, 
like  the  turbines,  of  British  Westinghouse  manufacture,  not  as 
stated  in  the  Electrical  Review  for  April  26th. 

Leeds. — Proposed  Extensions. — The  Electricity  Com- 
mittee has  recommended  the  purchase  from  Messrs.  Henry  Briggs, 
Son  &  Co.,  Ltd.,  colliery  owners,  of  a  coal  wharf  and  premises 
adjoining  the  Corporation  electricity  works  and  the  river  Aire,  for 
the  purpose  of  extensions.     The  price  is  £5,500. 

.Lymington. — Price   Revision. — The  R.D.C.   has  been 

informed  that  the  E.L.  Co.  is  applying  to  the  B.  of  T.  for  sanction 
to  increase  the  price  of  energy  from  7d.  to  9d.  per  unit,  with  an 
agreement  not  to  charge  more  than  .'^d.     The  proposal  is  objected 
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»  by  some  members,  but  the  chairman  expressed  the  opinion  that 
she  offer  of  the  company  was  a  fair  compromise,  as  if  they  did  not 
^ee  to  8d.  they  might  hare  to  pay  9d.  The  question  of  assenting 
ait  objecting  has  been  deferred. 

London. — L.C.C. — Loak  Sanction. — The  Finance  Com- 
mittee recommends  the  sanction  of  the  Council  to  the  borrowing  of 
i-1,000  by  the  St.  Pancras  B.C.  for  a  1.000-KW.  motor-converter,  i;c.. 
and  of  .■eS.TSi  for  electricity  purposes,  maiirly  for  the  excess  cost 
owing-  to  war  conditions  of  contracts  previously  entered  into  ;  and 
of  £3.838  by  the  Woolwich  B.C.  for  linking-up  purposes. 
'H.^MMERSMITH.  -Plant  E.xtknsiox. — The  Electricity  Com- 
mittee has  had  under  consideration  the  question  of  the  provision 
6'f  additional  boiler-house  plant.  Tenders  have  been  obtained  for 
the  supply  of  a  water-tube  boiler  having-  about  S.OOO  sq.  ft.  of 
heating  surface  for  erection  alongside  the  existing  boilers,  and  it 
lias  been  found  that  the  total  cost  would  amount  to  approximately 
*12,000.  It  is  improbable  that  the  work  of  installing  the  boiler 
would  be  carried  out  in  time  for  its  use  during  the  coming  winter. 
The  Committee  has,  therefore,  considered  the  alternative  of  instal- 
ling a  larger  boiler  in  the  present  .boiler  house  with  a  grate  area  of 
•iiO  sq.  ft.,  and  a  heating  surface  of  ;i..=>Ou  sq.  ft.,  which  would  be 
capable  of  driving  the  largest  turbine.  This  involvesthe  dismantling 
of  three  old  boilers  on  which  there  is  an  outstanding  debt  of 
£2.716.  but  the  Committee  anticipates  being  .able  to  dispose  of 
fiiese  boilers  at  approximately  the  same  figure  (the  estimated 
cost  of  inst.alling  the  larger  boiler),  ami  the  Oommitteo  recommends 
that  tenders  be  obtained  for  the  larger  boiler,  for  delivery  during 
the  coming  winter. 

Lynton. — Rationing. — The  15.  of  T.  has  exempted 
customers  of  the  E.L.  Co.  from  rationing  of  electricity  on  condition 
that  no  fuel  is  used  at  the  works,  which  are  run  by  water  power 
only. 

Newcastle-under-Lyme.— I'lNKiNG-UP.— The  Electricity 

Committee  has  instructed  the  electrical  engineer  to  prepare  speci- 
fication of  the  work  required  for  the  purpose  of  linkina--up  the 
Newcastle  undertaking  -with  that  of  Stoke-on-Trent,  and  to  obtain 
tenders. 

Rathmines  (Co.  Dublin).— Sale   of  Undertaking.— 

Notice  has  been  given  by  Mr.  Carruthers  at  the  Crban  Council  to 
move  the  appointment  of  a  Committee  to  consider  the  financial 
position  of  the  electric  lighting  undertaking  and  the  advisability  of 
disposing  of  it. 

Rochdale. — There  was  sharp  criticism  at  the  meeting  of 
the  Town  Comicil  on  the  recommendation  of  the  Electricity  Com- 
mittee to  apply  the  depreciation  fund  to  the  liquidation  of  the 
accumulated  deficit.  .  Councillor  Wycherley  said  the  suggestion 
T^-as  dangerous  and  unsound,  and  Councillor  Sh^wcross  s.aid  it  was 
■•"the  most  rotten  finance  possible.''  Councillor  Wycherley  said 
that  nothing  depreciated  more  quickly  than  electricity  works  plant, 
atid  Councillor  Lord  declared  that  on  a  capital  outlay  of  nearly  a  quarter 
Of  a  million,  a  sinking  fund  of  £.->l,UUO  and  a  depreciation  fund  of 
less  than  £10,000.  were  in.adequate.  .Mderman  Clai-k  said  that  a 
jiortion  of  the  machinery  had  been  sold  for  four  times  the  amount 
if  which  it  stood  in  the  books.  It  would  be  impossible  to  raid  the 
appreciation  fund  next  year,  because  there  would  be  nothing  in  it. 
Councillor  Walker,  the  chairman  of  the  Committee,  said  they 
adopted  their  policy  after  taking  the  best  advice.  The  so-called 
depreciation  fund  was  created  because  the  Committee  had  no  experi- 
ence of  the  life  of  electricity  ])lant,  and  they  found  it  did  not 
depreciate  so  quickly  a-s  had  been  anticipated.  The  Committee's 
feoommendation  was  approved. 
"The  T.C.  hius  increased  the  cliarges  for  electricity,  as  from  May 
1.5th.  to  50  per  cent,  on  pre-war  rates  to  lighting  consumers, 
■fcithout  discount,  and  the  rates  for  pow^r  have  been  again 
Advanced. 

Rotherham. — Year's  "U^orking. — There  is  a  surplus  of 
£4ti.i  on  the  year's  working  of  the  electricity  undertaking,  after 
allocating  £423  to  the  tramways  renewals  fund  and  £4,(i72  for 
loan  charges. 

Swansea. — Progress  Statistics. — At  the  last  meetingof 

the  Electricity  Committee,  Mr.  J.  W.  Burr,  the  Corporation  electrical 
engineer,  submitted  comparative  st.ati.stics  showing  the  progress  of 
the  undertaking  in  1916-17  a-nd  IIU 7-1  s.  The  total  units  sold  in 
19I7-1S  amounted  to  ."),956,.5U,  as  compared  with  4,!>75,47j  in 
1916-17.  Coal  consumption  per  unit  generated.  2'74  lb.,  1917-18, 
as  compared  with  2816  lb.  in  the  previous  year.  The  Committee 
recommended  the  installation  of  a  small  overhead  runaway,  at  a 
cost  of  .£200,  in  the  boiler  house,  prep.aratory  to  the  installing  of  a 
coal  conveyor  at  the  generating  station. 

Tavistock.  —  Workhouse  Lighting.  —  The  Board  of 
Guardians,  at  its  annual  meeting  last  week,  decided  to  adopt' 
electric  lighting  for  the  workhouse. 


TRAMWAY  AND  RAILWAY  NOTES. 


Belfast. — Wages. — A  curious  situation  has  arisen  over 

the  Corporation  tramways,  a  number  of  the  employes  having  com- 
plained to  the  Irish  General  Jlunitions  Tribunal  that  the  Cor- 
poration had  not  complied  with  an  award  granting  an  increase  of 
Bs.  weekly  wages.     Mr.  Lewis,  for  the  Corpor.ation,  explained  before 


the  Tribunal  on  Saturday,  that  they  could  not  legally  carry  out 
the  award,  their  Act  of  Parliament  requiring  that  expenditure 
must  be  kept  within  revenue.  After  taxing  working  expenses  to 
the  utmost,  and  exalting  the  revenue  to  the  highest  possible  point, 
there  would  be  a  net  annual  loss  of  between  £20,000  and  £30.000  if 
the  award,  which  affected  800  men,  was  complied  with.  The  facts 
had  been  placed  before  the  Ministry  of  Munitions,  a  Parliamentary 
Committee  had  been  appointed,  and  would  sit  next  week,  and  he 
was  hopeful  that  a  satisfactory  solution  might  be  arrived  at. 
Previous  increases  in  wages  had  placed  a  burden  of  nearly  £40,000 
on  the  tramways.  The  hearing  was  adjourned  for  a  fortnight. — 
Itailji  'J'eleijmpli. 

Blackburn.  —  Service  Reduction. — The  Corporation 
Tramways  Committee  will  shortly  be  compelled  to  reduce  its  car 
service  in  order  to  economise.  The  service  would  be  cut  down  at  a 
time  which  would  cause^  the  least  inconvenience  to  the  public.  A 
statement  was  made  that  the  profit  on  the  tramways  last  year  was 
about  £5,000.  This  was  not  a  profit  in  the  true  sense  of  the  word, 
but  represented  a  saving  mainly  due  to  the  fact  that  they  had  not 
spent  money  on  the  permanent  nay,  through  inability  to  get  rails. 

Blackpool. — Sunday  Service. — To  assist  in  economy, 
the  Blackpool  Corporation  tramways  department,  Blackpool  and 
Fleetwood  Tramways  Co.,  and  Blackpool,  Lytham,  and  St.  Anne's 
Tramways  Co..  for  the  first  time  in  20  years,  susiiended  on  May  5th 
their  iSunday  morning  services. 

Year's  Workinc;. — Mr.  Chiirles  Fnrness.  the  ti-amways  manager, 
reports  that  during  the  past  year  the  income  was  £119.339,  as 
compared  with  £96,224  a  year  ago,  the  highest  ever  reached. 
Working  expenses  were  .C  68,456.  and  the  disposable  balance 
£31,518,  as  compared  with  £21,182  the  previous  year.  The  total 
number  of  passengers  carried  was  20,277.535,  as  compared  with 
16.215.022  the  previous  year. 

Bournemouth. — The  working  of  the  Corporation  tramways 
last  year  resulted  in  a  profit  of  £26.342,  after  paying  £1,193,  the 
deficit  on  the  running  of  motor-'buses. 

Bradford. — Fares  Increase. — Tlie  Tramways  Com- 
mittee, last  week,  decided  to  recommend  an  all-round  increase  of 
50  per  cent,  in  fares,  as  from  June  lat. 

Canada. — The  'British  Columbia  Electric  Railway  Co.  has 

received  cable  advice  that  the  Parliament  of  British  Columbia  has 
granted  full  powers  to  the  City  of  Vancouver  to  eliminate  the 
Jitney  competition,  both  in  the  City  of  Vancouver  and  between 
that  city  and  Xew  Westminster. 

WO-MEN  Dri\'ERS. — According  to  the  'Jhiirx,  the  Toronto  Street 
Railway  Co.  has  decided  to  employ  women  as  conductors  and 
drivers,  at  the  same  wages  as  men. 

Cardiff. — Service    Conge.stion. — The   numager  of   thi' 

Corporation  tramways  recently  made  an  apjjeal  to  usere  of  the 
tramcars  to  do  their  shopping  earlier,  in  order  uot  to  cause  con- 
gestion .at  the  times  when  the  service  is  required  for  business  men 
and  workers.  According  to  the  E)iyineei;the  manager  has  informed 
the  Corporation  Committee  that  ladies  are  the  chief  offenders,  and 
that  unless  the  position  improves  there  would  be  no  alternative 
but  to  exclude  them  from  the  cars,  which  would  be  reserved  for 
people  producing  authority  showing  they  were  on  work  essential  to 
the  interests  of  the  war. 

Dublin. — Fares  Be\ision. — The  Corporation  and  the 
Hathmines  Urban  Council  have  asketl  the  United  (Electric)  Tramw  ay 
C'o.  t(j  furnish  them  with  copies  of  the  revised  schedule  of 
tramway  fares,  to  which  objection  has  been  taken  on  the  ground 
that,  as  alleged,  it  does  not  conform  to  the  provision  of  a  statute 
governing  fares  within  a  specific  boundary. 

The  Dublin  and  Lucan  Electric  Tramway  Co.  has  reduced  its 
Sunday  services. 

Galway.  —  Tramway  Sale. — The  Urban  Council  is 
considering  a  proposal  to  take  over  the  Galway  and  Salthill 
tramway,  hitherto  worked  by  a  company  by  horse  traction,  and 
also  the  local  electric  lighting  undertaking.  The  tramway  com- 
pany has  recently  been  wound  up  voluntarily,  and  it  is  hoped  it 
may  be  possible  to  work  the  system  by  electricity.  The  profits 
from  May,  1911  to  1917  were  £1,570,  and  the  losses  in  the  same 
period  £1,.'')50. 

Halifax. — Service     Reduction. — In     reply     to    the 

B.  of  T.'s  recommendation  to  tramway  authorities  to  reduce  services 
as  much  as  possible,  so  as  to  economise  labour  and  power,  the 
Tramways  Committee  considers  that,  in  view  of  the  important  in- 
dustries of  the  town,  it  is  inadvisable  to  make  any  further  reduction. 
It  is  also  considered,  by  a  majority  of  the  Committee,  that  the 
Sunday  afternoon  and  evening  service  should  be  maintained,  as  the 
public  need  the  facilities  for  relaxation. 

Huddersfield. — Women  Drivers. — The  local  branch  of 
the  Amalgamated  Association  of  Tramway  and  Vehicle  Workers 
has  unanimously  passed  the  following  resolution  in  connection 
with  the  training  of  women  as  drivers  on  the  lo^al  system  : — 

(nl  That  in  the  interests  of  the  departmeDt,  and  {«.>r  the  safety  and  protection 
of  the  travelling  public,  we  enter  into  a  strong  protest  ag.'iinst  the  minute  of 
the  Tramways  Committee~i.'..  women  drivers— after  taking  into  consideration 
the  local  conditions  with  regard  to  the  heavy  gradients  that  appertain  in  this 
locality,  and  in  the  interests  of  women's  future  health. 

(b)  That  imdei-  no  consideration  are  we  prepared  to  undertake  the  respon- 
sibility of  training  the  women  as  tramcar  drivers. 

(r)  That  in  the  event  of  the  Tramways  Committee  insisting  on  the  intro- 
duction of  women  as  tramcar  drivers,  we  X)ledge  ourselves  to  use  all  and  every 
legitimate  means  to  oppose  the  introduction  of  females  as  drivers. 
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Hyde. — Trajdvays    Purchase. — The    report    of    the 

Oldham,  .Xshton,  and  Hvde  Electric  Tramway  Co.  states  that  in  ^ 
.January  last  the  Hyde  Corporation  gave  notice  that  it  intended 
to  exercise  its  powers  to  purchase  the  company's  tramways, 
about  1  mile  5  fnrlonprs,  in  its  area,  and  negotiations  are  now 
proceeding.  The  other  local  authorities,  in  whose  areas  the 
remainder  of  the  track,  about  6  miles  2  furlongs,  is  situated,  have 
applied  to  the  Board  of  Trade  and  were  granted  an  order  extend- 
ing until  February,  li>l!l.  the  period  during  which  they  were 
entitled  to  give  notice  to  purchase  the  company's  undertaking 
within  their  districts.  They  have  since  applied  for  approval  to 
serve  notices  of  purchase. 

Lancashire,    Cheshire,    and    N,   Wales  Tramways. — 

The  B.  of  T.  Advisory  Committee  which  is  dealing  with  the 
tramway  traffic  question  in  the  Lancashire.  Cheshire,  and  X.  Wales 
area.s,  met  in  Liverpool  last  week,  with  Jlr.  Mallins.  general 
manager.  Liverpool  Corporation  tramways,  in  the  chair.  A  Sub- 
Committee  was  appointed  to  inquire  as  to  the  cost  of  each  under- 
taking, with  a  \Hew  to  effecting  economies  in  the  various  services. 
It  is  not  anticipated  that  the  services  in  Manchester  and  Liverpool 
will  be  much  aJBEected.  if  at  all,  in  view  of  the  Government  work  in 
lioth  cities. 

Leeds. — Rate    Aid. — The    City   Council    recommends 

that  in  future  the  payments  from  the  tramway  undertaking  in  aid 
of  the  rates  shall  be  based  on  £4.">0  per  annum  per  mile  of  single 
tramway  track,  and  £200  per  annum  per  mile  of  raUless  route. 
It  was  stated  that  labour  alone  had  accounted  for  .fi90,.500  more  in 
the  accounts  this  year  than  in  the  year  before  the  war.  in  addition 
to  which  £12.000  was  Ijeingpaid  this  year  to  dependents  of  men  on 
war  serrice.  All  other  costs  had  increased  correspondingly,  and 
against  this  increased  cost  they  could  set  increased  receipts  to  the 
extent  of  £79.000.  but  that  could  hardly  be  expected  to  be  main- 
tained under  the  restricted  service  which  was  to  be  enforced. 
Further,  during  the  next  five  years  £80,000  annually  ought  to  be 
set  aside  for  renewals  after  the  war. 

Leicester. — Year's   TTorkixg. — The  annual  report  of 

the  Corporation  tramways  for  the  year  ending  December  31st.  1917. 
shows  a  total  revenue  of  £24S.648,  an  increase  of  £27,377.  The 
passengers  carried  were  40.763.811.  a  decrease  of  1.468.827,  and  the 
cars  ran  3,824,657  miles,  a  decrease  of  283.646  on  the  previous 
year.  The  total  receipts  averaged  lo'289d.  per  mile,  as  against 
12'634d.  last  year.  There  has  been  an  increase  in  passenger  receipts 
of  ji- 15,680  over  the  year  1916,  and  the  working  expenses  amounted 
to  £172,583,  an  increase  of  £19,629.  The  gross  profits  amount  to 
£71,065.  against  £63.316  last  year,  and  interest,  sinking  fund, 
income-tax.  bank  interest,  and  war  allowance  to  employes  in  H.5L 
Forces,  ic.  were  £61.744.  an  increase  of  £427.  leaving  a  net 
balance  to  the  credit  of  appropriation  account  of  £  9.320.  Speaking 
generally,  the  permanent  way  is  in  good  running  order,  although 
certain  renewals  will  have  to  be  carried  out  in  the  near  future. 
The  cost  of  general  repair  work  and  maintenance  for  the  year  is 
£.'j,639,  and  in  addition  £709  has  been  spent  on  renewals. 

London. — L.U.T. — Commencing  May  12th,  Sunday  cars 
on  the  London  United  Electric  Tramways  will  not  begin  running 
imtil  about  2  o'clock  in  the  afternoon. 

Fa6e  Revisiox. — The  L.C.C.  Highway  Committee  reports  that 
the  estimates  for  1918-19  of  the  working  of  the  Council's  tramway 
undertaking  show  that  the  revenue  will  be  insufficient  to  meet  the 
requirements  of  the  year  by  £205,290  ;  Including  the  additional 
charge  of  £113.000.  the  increased  war  wages  of  employes  in  the 
traffic  section,  but  without  making  provision  for  renewals,  on 
which  the  general  manager  advises  that  a  sum  of  £125,000  must 
be  spent  this  year  as  a  matter  of  urgency,  the  total  additional 
revenue  required  to  prevent  a  deficiency  is  approximately  £  330,290. 
Working  expenses  are  estimated  for  the  current  financial  year  at 
10'98d.  per  car-mile  (against  S-22d.  in  1916-17and  6'47d.in  1913-14), 
apart  from  the  payment  of  war-service  allowances  of  £120,000. 
The  main  features  of  the  proposed  revision  are  as  follows  : — 

1.  Revision  of  Id.,  Sd.,  and  33.  Fares.— The  average  length  of  the  Id.  stage 
shoold  be  reduced  from  approximately  two  miles  to  1'8  miles.  The  stages 
should  be  divided,  as  at  present  in  most  cases,  into  three  sections.  The  length 
of  the  2d.  stage  should  be  six  of  such  sections  and  of  the  3d.  stage  nine  sections. 
The  maximum  tare  for  a  continuous  journey  on  one  car  should  be  4d. 

2.  Suspension  of  l*d.  and  2id.  fares. 

3.  Suspension  of  ordinary  transfer  fares. 

4.  Suspension  of  children's  reduced  fares. 

5.  Revision  of  Workmen's  Fares.— Single  tickets  to  be  issued  at  Id.  for  four 
consecutive  sections  on  one  car,  and  at  2d.  for  any  distance  on  one  car  with 
transfers  as  now  given  for  Id.  single.  Return  tickets  to  be  issued  at  2d.  for  a 
journey  in  each  direction  over 'four  consecutive  sections  on  one  car;  both 
journeys  to  be  made  over  the  same  sections. 

Retrfm  tickets  to  be  issued  at  3d.  for  any  distance  on  one  car,  with  transfers  as 
now  given  for  2d.  return.  The  availability  of  return  tickets  to  remain 
unaltered. 

The  present  division  of  the  Woolwich  route  into  sections  to  be  retained,  so 
that  passengers  now  paying  '2d.  would  pay  3d.  and  passengers  now  paving  4d. 
would  pay  6d. 

'The  average  distance  that  a  id.  single  workman  passenger  could  travel  would 


be  2-4  miles. 


liles  for  2d. 


The  revision  of  fares  will  afford  opportunities  of  simplifying  the 
ticket  system,  with  resultant  savings  in  working  costs  and  improved 
fare  collection  ;  the  economies  in  working  costs  and  the  increased 
revenue  from  improved  fare  collection  are  estimated  to  represent 
about  £40,000  a  year,  or  12  per  cent,  of  the  estimated  additional 
requirements  for  the  current  year. 

The  general  manager  advises  that  the  increased  revenue  to  be 
anticipated  from  all  sources  may  be  expected  to  meet  the  uericiency 
balance  and  the  cost  of  renewals  in  the  current  financial  year, 
provided  that  the  changes  are  brought  into  operation  at  an  early 
date, 


JHorley. — Fare   Ixhrease. —  The  T.C.,    at  its  meeting 

last  week,  expressed  surprise  that  the  Leeds  City  Council  intended 
to  increase  the  tramway  fares — which  affect  Morley — by  5(.i  per 
cent.,  and  protested  against  the  increase  in  view  of  the  large  profit^ 
handed  to  the  Leeds  ratepayers  by  the  tramway  undertaking.  It 
was  further  suggested  by  the  resolution  that  if  any  alteration  wet 
made  the  distances  should  be  revised. 

Oldham. — Tear's  Working.— There  is  a  net  profit  ( 

£5.808  on  the  tramway  undertaking  for  the  past  year. 

Rotherham.— Year'.s  Woekixo. — The  total  receipts  ( 
the  CoriKiration  tramways  for  the  year  amoimted  to  £83.307.  Tl 
gross  profit  was  £20.591.  as  compared  with  £25.070  forthe  previot 
year.  The  net  surplus  amounted  to  £5.633,  a  decrease  of  £6.644  i 
cotnpared  with  1916-17. 

Salford. — Fare  Revisiox. — In  support  of  an  increase  ii 
fares.  Alderman  Linsley  stated  that  early  in  the  year  the  Cound 
agreed  to  additional  bonuses  and  increased  wages  amounting  t$ 
about  £2.').000.  and  during  the  last  three  years  the  expenditure  hadS 
increased  by  about  £115.000.  The  increased  fares,  even  if  thejj 
provided  £25,000.  would  only  pay  for  the  recent  increase,  and  tha 
workers  were  already  asking  for  another  advance.  The  revieS 
scale  was  approved.  * 

StoIie-on-Trent. — The  Council  has  declined  to  seal  the 
agreement  with  the  Potteries  Electric  Traction  Co.,  giving  the 
company  a  renewal  of  its  tenure  of  the  tramways  and  light  rail- 
ways in  the  borough  until  1932. 

United  States. — It    is   proposed    in    America    to  save 

1.500.000  tons  of  coal  a  year  by  a  "  skip-stop"  order  reducing  the 
number  of  tramway  stopping  places  by  one-third,  as  a  necessary 
war  economy. 

The  same  question  has  been  under  consideration  by  the  Tram- 
ways (B.  of  T.)  Committee  in  this  country,  which  is  urging  that 
the  number  of  stopping  places  shall  be  reduced.  This  would  have 
an  important  influence  on  fuel  economy,  and  would  also  give  a 
better  service  in  regard  to  speed  and  convenience. 

Fire. — A  fire  has  destroyed  a  portion  of  the  power  plant  of  the 
Great  Lakes  Power  Co.  at  Sault  Ste.  Marie.  Ontario,  with  a  loss 
of  £3.000.— y'Ae  Time.-'. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Germany. — It  is  announced  from  Berlin  that  the 
Drahtlose  Uebersee  Verkehr  AG.  has  been  formed  there  with  a  share 
capital  of  £500,000'for  the  establishment  of  a  wireless  news  serrice 
the  large  station  at  Xaueii  being  incorporated  in  the  new  company 
The  shares  have  been  taken  over  by  the  GeseUschaft  fur  Drahtlost 
Telegraphic  and  its  associated  electrical  companies.  The  directon 
are  Count  von  Arco.  Dr.  Franke  (^Siemens  &  Halske  Co.).  bant 
director  Heinemann  (Deutsche  Bank),  Commercial  Councilloi 
Mamroth  (A. E.G.).  and  W.  Muller  (Dresden  Bank).  Herr  Ham 
Bredow.  of  Berlin,  is  the  managing  engineer.  It  is  not  propose<J 
to  introduce  the  company's  shares  on  the  Stock  Exchange. 

In  a  notice  of  the  German  wireless  station  at  Xauen.  the  pro- 
German  Spanish  paper  Iniiiiafriii  e  Inrencione.i  states  that,  whereaf 
in  1914  this  station  dispatched  only  some  150.000  words,  chiefly  tt 
America,  in  1915  it  forwarded  1.330.000  words  ;  in  1916  it  trans 
mitted  2.580,000,  and  up  to  September  last,  the  figures  reached  were 
5.rio0.000  words.  The  speed  of  transmission,  which  at  the  beginninj; 
was  only  100  words  per  minute,  attained  250  words  at  the  latei 
dates.  As  Germany  in  the  latter  years  was  practically  cut  off  from 
three-quarters  of  the  world,  these  increased  figures,  if  correct 
must  refer  to  Germany's  notorious  efforts  at  propaganda  by  means 
of  the  wireless  system. 

Spain. — The  fii-st  wireless  telegraph  and  telephone  in- 
stallation on  board  a  Spanish  merchant  steamer,  the  Bey  Jaime  I 
has  just  been  completed.  The  system  adopted  is  American,  but  the 
plant  has  been  manufactured  in  Spain.  A  second  steamer.  th( 
Lul'iiK  is  being  equipped  with  a  similar  plant.  The  range  of  thf 
installation  is  3oO  miles  for  radiotelegraphic  purposes,  and  hall 
this  range  for  radiotelephony.  If  the  trials  of  radiotelephonit 
communication  between  ship  and  ship  prove  successful,  a  land 
station  will  be  built  at  Barcelona,  which  will  be  linked  up  witl 
the  city  and  suburban  network,  and  thus  alford  means  of  commu- 
nication between  land  stations  and  ships  on  the  high  seas.— 
Inthtstria  e  InveHckmem 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia. — Melbourxe. — .June  7th.  Department  oi 
the  Xavy.  Supply  and  erection  of  power  plant  at  Garden  Island 
Sydney. "  Director  of  Navy  Contracts.  Melbourne. 

Brisbaxe. — July  1st.  Treasury.  Steam-driven  turlio- 
alternators,  boilers,  and  boiler-house  equipment  for  the  Inkermai 
irrigation  area  near  Townsville,  X.  Queensland.  Under-Secretary 
the  Treasury,  Brisbane. 
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Hoylake  and  West  Kirby. — May  11th.     Supply.  &c.,  for 

one  year  to  March  31st,  lill'.i.of  metallic  filament  lamps.  Particulars 
from  R.  Williams,  Clerk  to  Council,  Town  Hall,  Hoylake. 

London. — Islington. — May  24tli.    Lighting  Committee. 

."i,0OO-KW.  turbine,  alternator,  exciter,  condensinpr  plant,  switchfrear, 
pipinpf,  ice,  water-tube  boiler,  coal  conreyer,  telpher,  burners, 
steam  jiipinjf,  ic.      See  "Official  Notices"  April  19th. 

H.M.  Office  of  Works.  May  10th.  Supply  of  main  switches. 
See  "  Official  Notices  "  May  3rd. 

Redditch. — May  13th.  U.D.C.  Turbo-alternator,  cooling 
tower,  switchgear,  water-tube  boiler,  &o.  See  "  Official  Notices," 
April  26th. 

Warrington.  —  May  22nd.  Electricity  and  Tramways 
Committee.  Motors  and  transformers.  See  "Official  Notices" 
May  3rd. 

CLOSED. 

Manchester. — Electricity  Committee.    Accepted  tenders  : 

Matiiur  it  Piatt,  Ltd. — One  150-b,h.p.,  three-phase  iiulviction  motor  and 
switchgear. 

F.  Morton  &  Co.,  Ltd. — Steelwork  required  for  •20,000-kw.  turbo-generator, 
Stuart  Street. 

Callender's  Cable  Co.— Supply  and  laying  of  3a,000-volt  cables. 

PeiTanti,  Ltd. — Two  3,000-k.v.a.,  three-phase  static  transformers  for  sub- 
station, , 

W.  T.  Glover  &  Co.,  Ltd.,  and  Western  Electric  Co.,  Ltd.— Supply  of  cable. 

Sheffield.— City  Council.  Edmund  Taylor,  Ltd.  Ex- 
cavations and  the  construction  of  a  concrete  and  brick  tank  for  oil 
storaffe  for  the  electricity  department,  also  the  construction  of  a 
switchboard  for  distribution  switchgear  on  the  siding  at  Neepsend 
at  schedule  rates  ;  cost  £500. 

Spain. — Messrs.  Escher,  Wyss  &  Co.,  of  Zurich,  have  lately 
secured  a  contract  from  the  Sociedad  Rieiios  y  Fuerza  del  Ebro 
for  thi'ee  spiral  Francis  turbines  for  its  new  hydro-electric  station 
near  Camaraca  in  the  Pyrenees.  The  turbines,  which  are  to  be 
of  the  vertical  shaft  tyjie,  direct  coupled  to  the  generators,  will 
each  be  of  I.h.OOO-H.p.  capacity  when  running  at  a  speed  of  37") 
R.e.M, 


FORTHCOMINQ     EVENTS. 


Pbysical  Society  of  London.— Friday,  May  inth.  AtSp.m.  At  the  Imperial 
College  of  Science,  South  Kensington,  S.W.     Ordinary  meeting. 

London  Association  of  Foremen  Engineers. -Saturday,  May  llth.  At 
6  p.m.     At  the  Cannon  Street  Hotel,  E.C.    tOth  Anmversai7  Festival. 

Junior   Institution  of   Engineers.— Saturday,  May  llth.    At  S  p.m.    At  the 

Holboni  Restaurant  (Venetian  Chamber).    Bohemian  Concert. 

North-Eastem    Section.— Tuesday,  May  14th.    At  7.1.5  p.m.    At  the 

Mining  Institute,  Neville  Street,  Newcastle-on-Tyne.    Paper  ou  "  Stores 

Organisation,"  by  Mr.  E.  F.  Oakford. 
Birmingbam  and  District  Electric  Clab.— Saturday,  May  llth.    At  7  p.m. 

At  the  Swan  Hotel,  New  Street.    Paper  on  "  Electric  Lifts,"  by  Mr.  C.  G.  A. 

Macdonald. 
Illuminating  Engineeiiog   Society.— Tuesday,  May  14th.    At  6.31  p.m.    At 

the  Royal  Society  of  Arts,  John  Street,  Adelphi,  W.C.    Discussion  on  "  The 

Lighting,    Heating,    and   Power  Order  (19181,  and  the  Best  Methods  of 

Making  Economies," 

Institution  of  Electrical  Engineers.— (Students'  Section).— Wednesday, 
May  16th.  At  7  p.m.  At  Finsbui7  Technical  College,  Leonard  Street,  E.C. 
Paper  on  "  Electric  Railway  Traction,"  by  Mr.  Q.  H.  Fletchei-. 

Electrical  Power  Engineers'  Association  (Nortbern  Division).— Thursday, 
May  16th.  At  the  Grosvenor  Hotel,  Deausgate,  Manchester.  .M  7.3U  p.m. 
General  meeting. 


NOTES. 

The  Electrical  Contractors'  Association. — The  Eloiiricul 

Contractor  publishes  the  following  report  on  the  work  of  the 
Association  during  1917  : — "  During  the  year  just  ended  t'ae  work 
of  the  Electrical  Contractors'  Association  (Incorporated!  has  been 
principally  confinetl  to  dealing  with  various  Government  authori- 
ties appointed  to  deal  with  the  general  trade  of  the  country.  Many 
interviews  have  been  held  with  the  Department  controlling  the 
priority  of  copper,  steel  and  cables,  and  the  views  of  members  have 
t)een  clearly  set  forth  in  the  question  of  exemptions  from  the 
Army,  also  the  views  of  the  Association  have  been  asked  for  and 
considered.  The  Special  Committee  appointed  to  report  on  the 
electrical  trade  after  the  war  received  two  deputations  to  consider 
the  question  of  municipal  retail  trading,  and  also  the  suggestion 
that  all  electrical  contractors  dealing  in  and  erecting  electrical 
apparatus  requiring  more  than  25  volts  should  be  registered  by 
some  competent  authority.  With  regard  to  fair  trading,  a  Joint 
Committee  of  the  various  sub-contracting  trades  was  appointed  to 
discuss  and  draw  up  clauses  in  contracts  protecting  the  sub-con- 
tractor as  against  the  principal  contractor.  Many  meetings  of  this 
Sub-Committee  have  been  held,  and  reports  made  from  time  to  time 
to  the  Council.  The  question  of  apprentices  is  now  being  con- 
sidered by  a  Committee  of  the  Cc.imcil,  especially  that  jiart  relating 
to  the  return  of  apprentices  after  the  war.  With  regard  to  muni- 
cipal retail  trading,  very  little  under  this  heading  h.as  been  done 
owing  to  the  municipal  authorities  not  being  in  a  position  to 
embark  on  such  work,  but,  where  cases  have  been  reported,  they 
have  been  dealt  with  satisfactorily.  During  the  year  the  member- 
ship of  the  Association  has  increased  by  40  new  members,  and  about 
10  firms  have  resigned,  or  been  struck  off,  the  list." 


Volunteer  Notes. — London  Army  Troops  Companies' 

VoLnNTBER  Engineers.— Headquarters:  Balderton  Stteet,  Gros' 
venor  Square,  W.  1. 

Orders  for  the  week  ending  May  20th,  1918,  by  Lieut.-Colonel  C.  B.  Clay, 
V.D.,  Commanding. 

Caplmn  of  the  tfeeft.- Captain  W.Tivnam. 

Next  fOT  Duty— Ca.pt.  W.  D.  Bentlev. 

Monday,  May  13th.— No.  3  Company,  6.30—8.30.  Recruits'  Drill,  6.30—8.30. 
Signalling  Section,  6..S0— 8.30. 

Tuesday,  May  14th.— Lecture  on  "  Demolitions,"  6.30.  J'hysical  Drill  and 
Bayonet  Fighting,  7.30. 

Wednesday,  May  16th.— No.  1  Company,  Entrenchments,  Revetments,  4c., 
6.30—8.30.    Recruits'  Drill,  6.30. 

Thursday,  May  16th.— No.  2Company,  Entrenchments,  P.evetment8,iic.,6— 8. 
Recruits'  Drill,  6.30.  Signalling  Section,  6.30—8.30.  Ambulance  Section, 
6,80—8.30.     Band  Practice,  7. 

Friday,  May  17th.— Musketry  for  the  whole  Corps,  2.45—4.45. 

Saturday,  May  18th.— Knotting,  Lashing,  &o.,  for  the  whole  Corps,  2.45—4.45. 
Musketry,  2.45 — 1.45. 

Sunday,  May  19th,  and  Monday,  May  20th.— Commandant's  Parades  at 
Waterloo  Station,  8.45  a.m.,  tor  work  at  Bsller.  Dress,  Marching  Order,  with 
rifles.    Mid-day  and  tea  rations  to  be  carried. 

(By  order)  Maolkod  Teabslbt,  Capt,  and  Adjutant, 

Siemens  Bros.  &  Co.,  Ltd.,  Reconstitution. — Rumours 

having  been  circulated  to  the  effect  that  the  enemy-owned  shares 
in  Siemens  Bros,  it  Co.,  Ltd.,  had  been  purchased  by  the  Vickers- 
Metropolitan-Westinghouse  group,  a  full  statement  appears  in  the 
Jiirmimjlioiii.  Dn'dij  I'oat  of  May  3rd  denying  that  the  report  has  any 
foundation,  and  stating  the  facts  in  the  following  terms  : — 

"  The  actual  position  is  that  Siemens_Bros.  has  not  been  sold  by 
the  Public  Trustee,  and  is  not  for  sale,  but  certain  shares  in  the 
company  which  before  the  war  were  held  in  Germany,  were  vested 
in  the  Public  Trustee,  and  these  only  have  been  sold.  After  pro- 
longed negotiations,  these  were  recently  transferred  to  a  group  of 
English  financiers,  but  not  to  persons  having  any  connection  with 
the  Westinghouse  Co.  or  the  Metropolitan  or  any  of  the  allied 
companies.  The  financial  group  who  have  bought  the  shares  from 
the  Public  Trustee  are  a  syndicate  represented  by  Messrs.  C.  Birch, 
Crisp  &;  Co.,  of  London.  The  Board  \\a&  been  reconstituted,  and  the 
directors  are  now  Sir  Wm.  Bull,  M.P.  (.chairman  of  J.  W.  Singer 
and  Sons),  Sir  Clifford  J.  Cory,  Bart.,  M.P.  (a  director  of  the  Barry 
Railway  Co.  and  chairman  of  several  colliery  undertakings).  Lord 
tjueenborough  (a  director  of  A.  Darracq  k.  Co.  and  other  firms), 
Mr.  G.  Mure  Ritchie  (chairman  of  the  Blaenavon  Co.,  Ltd.,  the 
Barrow  Hematite  Steel  Co.,  and  others),  Mr.  J.  H.  Thomas  (stock- 
broker, Cardiff,  a  director  of  upwards  of  20  companies),  and  Mr,  G. 
Chauvin  (managing  director  of  Siemens  Bros,  and  director  of  the 
West  India  and  Panama  Telegraph  Co.).  Great  care  has  been  taken 
in  the  sale  of  the  shares  that  no  one  should  be  allowed  to  purchase 
who  could  bring  about  amalgamation  with  any  other  electrical 
concern,  and  under  the  new  control  the  business  will  remain 
independent.  It  was  recently  stated  in  the  House  of  Commons  by 
Sir  Albert  Stanley  thiit  no  company  had  been  formed  for  purchasing 
the  shares,  and  it  may  be  further  added  th.it  the  articles  of  associa- 
tion are  now  in  such  a  form  that  the  control  of  the  company  can 
only  be  vested  in  British  subjects.  The  Public  Trustee  required  an 
assurance  before  the  sale  thivt  the  purchasers  would  carry  on  the 
business  as  in  the  past,  and  this  was  given.  The  company  was 
registered  in  December,  1880,  to  take  over  the  business  of  telegraph 
engineers,  &c,,  of  Messrs.  Siemens  Bros.  The  capital  is  £600,000 
in  fully-paid  shares  of  £.'),  and  there  is  a  4  per  cent,  debenture 
stock  (part  of  £300,000  authorised)  for  £150,000.  Dividends  of 
7  per  cent,  were  paid  in  1!»U  and  iyi6,  of  G  per  cent,  in  li»15,  and 
10  per  cent,  last  year." 

Electric  Power  Reform. — Tlie  British  Empire  Pro- 
ducers' Organisation  understands  that  the  Board  of  Trade  Com- 
mittee on  Electric  Power  Supply  will  shortly  present  its  report, 
and  it  is  to  be  hoped  that  its  recommendations  will  be  made  public 
with  the  least  possible  delay. 

Home- Produced     Oil.  —  Mr.    Kellaway,    Parliiiraentary 

Secretary  to  the  Ministry  of  Munitions,  replying  to  a  question  as 
to  the  number  of  modified  plants  for  the  distillation  of  petroleum 
from  cannel  coal  now  in  operation  at  gasworks  in  Great  Britain,  and 
what  production  had  been  obtained  to  date,  said  it  was  not  desirable 
in  the  public  interest  to  give  details  of  production,  but  it  might  be 
stated  definitely  that  gasworks  in  Great  Britain  were  either  now 
modified  or  in  process  of  modification  to  enable  all  the  cannel  coal 
which  was  known  to  be  available  to  be  carbonised  for  the  pro- 
duction of  oil.  The  process  so  far  had  been  an  imqualified  success, 
and  the  results  were  even  better  than  were  expected, — The  Times. 

Appointments    Vacant. — Assistant    shift    engineer     for 

Bury  (.(;3s.  3d.)  ;  charge  engineer  for  Norwich  ;  car-shed  super- 
intendent for  Dumbarton  ;  tramway  repairs  assistant  for  the 
Dumbarton  Burgh  and  County  Tramways  Co.,  Ltd.  ;  charge  en- 
gineer for  the  Dover  Corporation  Electricity  Deiiartment  :  engineer- 
in-charge  (£200)  for  the  Sunderland  Corporation  Electricity  Works ; 
mains  assistant  (5."is.)  for  Heywood  Corporation  Electricity  and 
Tramway  Departments  ;  electrical  engineer  for  the  Bettwa-y-coed 
U.D.C.  electricity  undertaking.     See  our  advertisement  pages  to-day. 

Nickel-Copper  Steel. — In  a  paper  read  by  Mr.  R.  W. 

Leonard  before  the  Canadian  Society  of  Civil  Engineers,  particulars 
are  given  of  an  alloy  steel  made  with  copper  ore  mined  in  the 
Sudbury  district,  which  contains  a  substantial  proportion  of  nickel. 
The  process  of  separating  the  nickel  from  tlie  copper  involved  the 
waste  of  great  qu.intities  of  sulphur  and  iron  ;  experiments  were, 
therefore,  made  by  Mr.  G.  M.  Colvocoresses  on  the  production  of 
nickel-copper  steel  direct  from  the  ores,  which,  after  roasting, 
were  smelted  to  pig  in  a  Heroult  electric  furnace  and  afterwards 
refined.  Immense  deposits  of  the  ore  are  avaihible.  It  is  claimed 
that  the  nickel-copper  steel  gives  excellent  meclianical  test  resulta, 
and  is  also  less  liable  to  corrosion  than  nickel  steel. 
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The  Metric  System.— Suggesting  that  the  last  paiagraph 
of  our  leaderette  of  l&at  week,  on  the  Metric  System,  ia  "  just  a  little 
abusive  and  hysterical,'  an  engineering  correspondent  who  has 
spent  many  years  in  countries  where  the  metric  system  was  com- 
pulsory points  out  that  those  countries  "do  not  manufacture  their 
goods  for  nale  in  this  count/-;/  to  our  inches,  pounds,  or  gallons." 
He  goes  on  :  "  /can  MAKE  a  thing  according  to  English  measures 
and  SELL  it  in  French,  or  German,  or  Eussiau.  Mind  you,  /  /,■»»«' 
what  a  useful  thing  (to  me)  is  the  Decimal  (and  Metric)  System  ; 
but  that  isn't  the  point !  I,  who  have  used  (and  still  use)  botU 
English  and  metric  measures,  do  not  xee  the  good  of  compelling  an 
English  workman  to  use  anything  but  inches  and  fractions  of 
inches. " 

We  are  glad  that  our  critic  acknowledges  the  value  of  the  decimal 
system  to  himself  ;  evidently  his  objection  to  its  adoption  is  founded 
not  upon  a  lack  of  appreciation  for  its  merits,  nor  upon  a  sentimental 
affection  for  our  national  peculiarities  in  this  connection,  but,  with 
admirable  altruism,  upon  solicitude  for  the  right  of  the  English 
workman  to  use  inches  if  he  wants  to — even  though  by  so  doing 
the  workman  deprives  himself  of  the  advantages  which  our  corres- 
pondent admittedly  derives  from  the  use  of  the  decimal  (and 
metric)  system.  In  passing,  we  may  say  that  we  believe  the  average 
British  workman  does  not  care  a  tinker's  dam  whether  he  works 
to  English  or  metric  measures  :  if  he  is  using  jigs  or  gauges  he 
need  not  even  know  the  dimensions  of  the  work  at  all.  But  the 
main  contention  of  our  correspondent  is  that,  while  there  is  no 
difficulty  whatever  in  selling  goods  in  metric  measures  abroad,  or 
English  measures  in  this  country,  the  qooils  need  not  necessarihj  he 
manufactured  in  metric  measures.  Quite  so  :  we  do  not  dispute 
this  point  for  one  moment.  We  are  in  full  agreement  with  our 
correspondent  on  this  point,  as  well  as  with  the  promoters  of  the 
draft  Metric  Bill  of  last  year,  which  contained  the  following 
clause: — -I.  («)  "  Provided  that  nothing  in  this  Act  shall  affect  the 
manufacture  or  use  of  any  machinery,  tool,  pattern,  sieve,  template, 
or  other  article  made  by  measures  other  than  metric  measures. " 
As  we  pointed  out  on  page  29.5  of  our  issue  of  March  lilth.  1917, 
this  means  that  while  all  buying  and  selling  would  have  to  be  done 
in  metric  quantities,  our  existing  weights  and  measures  would  con- 
tinue to  be  used  for  manufacturing  purposes  by  those  who  chose  to 
use  them.  The  point  was  further  explained  in  our  issue  of  March 
23rd,  1917,  page  314,  and  elsewhere  from  time  to  time. 

It  is  quite  a  good  plan  to  ascertain  the  facts  before  passing 
sentence  on  the  accused. 

Fuel  Economies. — At  the  two  days'  session  of  the 
Canadian  Society  of  Civil  Engineers,  held  at  Toronto  a  few  days 
ago,  the  part  to  be  played  by  electricity  in  solving  Canada's  fuel 
problem  occupied  a  large  propprtion  of  the  time.  After  dealing 
with  the  possibility  of  United  States  coal  supplies  being  cut  off, 
Mr.  William  Ohallis  declared  that  the  electrification  of  railways, 
esiieeially  terminals,  with  adjacent  engine  divisions,  would  save  un 
enormous  consumption  of  bituminous  coal,  and  relieve  the  Irans- 
IKirtation  system.  Something  like  9,000,000  tons  of  coal  w;us 
consumed  by  the  railroads  in  1917:  it  would  Ije  i)Ossil)le  to  save 
two-thirds,  at  least,  of  this  coal  by  the  use  of  electric  locomotives. 
The  present  per  cajiitii  hydro-electric  power  development  in  Canada 
is  larger  than  that  of  any  other  country  except  Xorway.  Mr.  J.  M. 
Robertson,  of  the  Southern  Canada  Power  Co.,  Montreal,  in  a  paper 
on  the  possibilities  of  the  relief  of  fuel  consumption  in  Canadian 
industry  by  the  increased  use  of  hydro-electric  energy,  mentioned 
that  Toronto's  use  of  electricity  was  practically  that  of  Montreal, 
and  both  these  cities  stood  in  the  forefront  of  the  great  cities  of 
North  America  in  this  respect.  Mr.  P.  H.  Mitchell  declared  that 
the  present  development  of  electric  power  did  not  render  practicable 
the  use  of  electricity  as  a  heating  agent.  But  with  a  possible 
IKipulation  of  2.'J,O0O,000  in  1909,  with  a  population  of  l.'),000,00o 
in  the  coal  area  of  central  Canatla,  the  exhaustion  of  other  sources 
and  increasing  prices  would  compel  the  a<loption  of  electricity  for 
heating  purposes.  Mr.  John  Murphy,  chief  electrical  engineer  of 
the  Department  of  Railways  and  Canals,  Ottawa,  in  a  paper  on 
"  Railway  Electrification,"  gave  a  number  of  concrete  instances  to 
show  where  the  electrification  of  railways  in  mountain  sections  had 
increased  their  efficiency.  Prof.  Peter  Gillespie,  School  of  Practical 
Science,  said  that  2  million  H.p.  would  be  required  to  heat  elec- 
trically Toronto's  buildings,  housing  a  population  of  .500.000 
people. 

Answering  questions  in  the  House  of  Commons  on  Tuesday 
last.  Sir  A.  Stanley  stated  that  steps  were  being  taken  to  en- 
sure that  all  coke  produced  should  be  used,  and  that  correspond- 
ing economies  should  be  effected  throughout  the  country  in  the 
consumption  of  coal.  He  was  considering  whether  in  rationing 
coal  it  might  not  be  practicable  to  take  into  account  the  consump- 
tion of  gas  for  heating  and  cooking  purposes,  but  must  warn 
householders  that,  whether  their  fuel  was  in  the  form  of  coal  or 
gas,  a  very  material  reduction  in  consumption  was  absolutely 
necessary. 

Hastings  Linl(ing-up  Sciieme. — Mr.  Russell  Ferguson, 

the  Hastings  borough  electrical  engineer,  has  had  under  considera- 
tion for  some  time  a  scheme  for  the  centralisation  of  electricity 
supplies  within  a  railius  of  12  or  15  miles  of  the  town.  Last  June 
he  submitted  to  the  Board  of  Trade,  with  the  consent  of  his  Com- 
mittee, a  full  statement  as  to  his  proposals,  which  are  that  the 
Board  of  Trade  should  give  the  Hastings  Corporation  power  to 
supply  the  area  extending  halfway  to  Eastbourne,  and  about  the 
same  distance  from  Maidstone.  This  area  could  be  supplied  from 
a  bulk  supply  power  station  put  down  at  the  west  end  of  the 
Borough  of  Hastings,  alongside  of  the  L.B.  &  S.C.  Railway,  on 
ground  partly  belonging  to  the  Corporation,  close  to  the  sea,  thus 
having  available  an  unlimited  supply  of  water  for  condensing  pur- 


poses. This  would  give  a  bulk  supply  to  Bexhill,  the  Hastings  and 
District  Tramways  Co.,  and  also  the  Hastings  generating  station, 
which  would  be  turned  into  the  principal  distributing  station  for 
the  area.  If  any  of  the  small  places  round  about  wished  for  a 
supply  of  electricity,  the  supply  could  be  taken  overhead  to  static 
transformer  sub-stations,  and  distributed  from  there.  The  plant 
proposed  to  be  put  down  would  have  a  standard  voltage  of  3,300 
or  multiples,  50  periods,  three-phase.  Should  super-bulk  supply 
works  be  ejected  at  some  future  time,  say,  for  instance,  at  the  Kent 
coalfields,  to  supply  all  the  South-Eastern  district,  Hastings  would 
be  able  to  take  the  supply  from  them  and  distribute  it  in  the  area 
already  referred  to.  The  great  bulk  of  the  house  coal  used  in 
Hastings,  St.  Leonards,  and  Bexhill  could  be  brought  close  to  the 
proposed  site  for  the  new  works,  and  treated  at  a  low  temperature, 
recovering  the  gas  and  residuals,  the  gas  being  used  for  generating 
steam  at  the  new  power  works  ;  the  partly-coked  coal  could  be  sold 
at  a  much  cheaper  rate  to  the  ratepayers,  by  this  means  doing 
away  with  smoke.  The  residuals  would  not  be  wasted,  as  they  are 
at  the  present  time. 

Electrical  Power  Engineers'  Association. — We  are  in- 
formed that  there  has  recently  been  a  large  influx  to  the  above 
Association  of  engineers  engaged  with  electrical  manufacturers 
throughout  England.  A  desire  has  been  expressed  that  they 
should  have  opportunities  for  meeting  further  than  are  mean- 
while offered,  and  to  this  end  there  was  successfully  inaugu- 
rated last  week  the  East  London  Manufacturing  Section  of  the 
E.P.E.A.  There  was  a  large  attendance  of  members  of  the  technical 
staffs  of  electrical  engineering  firms  in  that  district.  Mr.  G.  F. 
Dewynter  was  elected  chairman  and  Mr.  E.  Barnard  honorary 
secretary,  with  a  Committee  of  four.  This  section  will  be  repre- 
sented on  the  Divisional  Council  by  its  honorary  secretary. 
Similar  sections  in  other  areas  are  in  prospect,  and  one  will  shortly 
be  formed  at  Hayes.  It  is  believed  that  thi.s  branch  of  the  Asso- 
ciation's activities  will  in  the  near  future  become  strong  and  influ- 
ential. Membership  is  open  to  all  qualified  engineers  engaged  on 
power  plants  or  with  electrical  manufacturing  and  contracting 
firms. 

Scientific  Congress. — The  annual  congress  of  the  South- 
Eastern  Union  of  Scientific  Societies  will  be  held  in  London  on 
May  29th — June  1st.  The  hon.  secretary  is  Mr.  H.  N.  Gray,  33i, 
Commercial  Road,  E.  1. 

Institution  and  Lecture   Notes. — Institution   of  Civi' 

Engineers, — At  the  annual  general  meeting,  on  April  23rd,  the 
result  of  the  ballot  for  the  election  of  officers  for  the  year  1918-19 
was  declared  as  follows  : — President,  Sir  John  A.  F.  Aspinall  ; 
vice-presidents.  Sir  John  P.  Griffith,  Mr.  John  A.  Brodie,  Mr.  W.  B. 
Worthington,  and  Dr.  W.  H.  Maw.  Other  Members  of  Council 
included  Sir  Dngald  Clerk.  Col.  R.  E.  B.  Crompton.  Sir  Archibald 
Kenny.  Sir  Rol)ert  A.  Hadfield.  Mr.  Summers  Hunter,  Mr.  Ba-sil 
Mutt.  Vice-Admiral  Sir  Henrv  J.  Oram,  Capt.  H.  Riall  Sankey 
and  Sir.Tohn  F.  C.  Snell. 

Association  of  Mining  Electrical  Engineers.— At  a  meeting  of 
the  Yorkshire  Branch  of  the  Association,  at  Wakefield,  the  question 
of  increasing  the  coal  output  was  discussed  in  relation  to  the  pro- 
vision of  efficient  signalling  apparatus.  A  paper,  by  Mr.  W.  de  M. 
Landon,  A.M.I.E.E.,  described  an  interrupter  system,  with  relays. 
which  could  be  worked  with  a  single  wire,  and  which  the  author 
claimed  to  be  positive  in  action,  inexpensive,  simple  and  efficient, 
and  perfectly  safe,  inasmuch  as  it  worked  on  a  ll-volt  circuit.  The 
system  ia  in  operation  in  a  number  of  Lancashire  collieries. 
The  important  bearing  that  quick  and  efficient  signalling,  especially 
in  connection  with  haulage,  has  on  making  possible  the  more  rapid 
handling  of  coal,  and,  consequently,  on  increasing  output,  wa.s 
emphasised. — S/ie/fietd  Teleqrnph. 

The  West  of  Scotland  Branch  has  elected  Mr.  A.  Smellie  as 
president  and  Mr.  D.  Landale  Frew  secretary.  On  Saturday  last 
the  following  papers  were  to  be  read  : — ''  Organisation  of  Electrical 
Repairs,"  by  Mr.  J.  McCann,  and  "  Electrical  Breakdowns  and 
their  Cause,"  by  Mr.  F.  A.  Hale. 

Junior  Institution  of  Engineers "The  Electric  Furnace ''was 

the  subject  of  a  lecture  given  by  Mr.  'Verdon  O.  Cutts  before  the 
Sheffield  and  District  Section  of  the  Institution.  Several  applica- 
tions of  electrical  furnaces  of  particular  interest  to  Sheffield  were 
reviewed  by  Mr.  Cutts.  the  chief  being  the  manufacture  of  steel 
from  scrap.  He  also  dealt  with  the  manufacture  of  feri'O-alloys, 
and  with  furnaces  for  non-ferrous  metals  and  alloys,  and  for 
hardening,  tempering,  forging,  aunnealing,  and  heat  treatment. 
The  details  given  were  based  on  the  lecturer's  personal  experiences 
during  the  war. — Slieffiehl  Telegraph. 

Institution   of    Electrical    Engineers At    a    meeting    of    the 

Newcastle  Local  Section,  on  the  6th  inst.,  Mr.  H.  W.  Clothier 
presiding,  an  informal  discussion  was  held  upon  the  Ship  Electrical 
Equipment  Committee's  draft  regulations. 

Royal  Marine  Engineers, — The  Secretary  of  the  Institution  of 
Civil  Engineers  is  informed  that  the  Admiralty  are  open  to  receive 
applications  from  gentlemen  for  commissions  as  Lieutenants  in 
the  Royal  Marine  Engineers.  This  branch  of  the  Royal  Marine 
Corps  has  been  formed  with  a  view  to  the  rapid  execution  of 
constructional  engineering  work.  Candidates  should  have  previous 
practical  experience  on  civil  engineering  works,  and  be  capable 
of  setting  out  work  and  controlling  men.  Candidates  up  to 
50  years  of  age  will  be  considered,  but  those  under  35  should 
have  a  lower  medical  category  than  Grade  1.  Pay  and  allowances 
will  be  at  the  rate  authorised  for  the  Royal  Engineers,  and  the 
usual  outfit  allowance  wUl  be  granted.  Applications,  with  copies 
of  testimonials,  and  particulars  of  experience,  should  be  addressed 
to  the  Adjutant  General,  Royal  Marines,  Admiralty,  S.W.  1. 
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OUR  PERSONAL   COLUMN. 

The  Edit(rrs  incite  electrical  engineers,  wliether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  thsir  momments. 

Central  Station  and  Tramway  Ofiicials. — The  ControUer 
oJ;  Coal  Mines,  htiving  yslied  Blackburn  Corporation  to  nomi- 
nate a  qualified  i>ersou  to  undertake  the  work  of  inspection 
of  variou.s  works  and  factories  in  this  locality  in  connection 
with  the  economy  in  coal  consumption,  the  Town  Council 
has  authoiised  Mr.  P.  P.  Wheelwright,  the  borough  elec- 
trical engineer,  to  act  in  this  capacity. 

The  Dublin  Corix)ration  has  appointed  Mr.  B.  Muntz  con- 
sumers' installation  engineer  in  room  of  the  late  Mr.  Edwai'd, 
with  Mr.   L.   O'Connor  as  assistant. 

The  Admiralty  has  acceded  to  the  request  of  the  Donoaster 
Electr-ic  and  Tramways  Committee  for  the  release  of  Mr. 
E.  S.  E.VYSOR  to  resiunc  his  duties  as  electrical  and  tram- 
ways maiuager,  at  £,o50  par  annum.  Mr.  Pott.s  was  comph- 
mented  on  the  %vay  in  which  he  had  "  carried  on  "  in  the 
department  in  the  absence  of  the  manager. 

Bingley  District  Cbuncil  has  advanced  the  salary  of  its 
electrical  engineer,  Mr.  F.  L.  Pedley,  from  ^185  to  ;£190,  and 
the  salaries  of  other  official  on  a  similar  generous  scale. 

Mr.  F.  H.  Hitch,  engineer-in-charge  at  the  Hammersmith 
B.C.  electricity  works,  has  resigned,  having  obtained  an  ap- 
pointment with  the  National  Boiler  &  In.surance  Co.  Since 
the  meter  superintendent.  Mr.  Ashton,  resigned  last  Novem- 
ber, it  has  not  been  ixjssible  to  secure  a  successor  of  non- 
military  aige.  Mr.  W.  Cook,  the  canvasser,  took  over  the 
work  in  the  meter  department,  and  this  arrangement  is  to 
be  continued  until  the  return  of  the  permanent  meter  super- 
intendent, Mr.  W.  H.  R.  Watts,  who  is  on  military  service. 
Some  of  Mr.  Cook's  work  will  be  done  by  Mr.  .J.  Day,  who 
has  been  acting  as  mains  superintendent.  The  salaries  of 
Messi-s.  Cook  and  Day,  including  war  allowances,  are  now 
raised  to  £5  5s.  per  week  each. 

General. — Mr.  H.  Cobden  Turner,  of  the  British  Westing- 
house  Electrical  &  Manufacturing  Co.,  Ltd.,  has  been  ap- 
pointed  managed'   of  Salford  Electrical   Instruments,  Ltd. 

Messrs.  Electro-Bleach  &  By-Products,  Ltd.,  announce  that 
Mr.  Robert  E.   Moynih.an  has  left  their  employ. 

Roll  <)t  Honour. — We  are  sure  that  all  of  our  readers  will 
desire  to  join  with  us  in  expressing  deep  sympathy  with  Sir 
Charles  and  Lady  Parsons  in-  the  loss  they  have  sustained  by 
the  death  of  their  only  son.  Major  Algernon  George  P.\r- 
SONS,  R.P.A.,  who  was  killed  in  France  on  April  26th,  aged 
3'2  years.  Major  Parsons  was  a  director  of  the  Parsons 
Marine  Steam  Turbine  Works,  litd.,  and  of  Messrs.  0.  A. 
Parsons  &  Co. 

The  Times,  in  announcing  the  death  of  Captain  G.  Trevor 
Williams,  R.F.A.,  aged  30,  through  an  accident,  states  that 
after  leaving  Arm.eftrong  College,  Newcastle-on-Tyne,  he  had 
two  years'  pi-actical  experience  in  the  electrical  works  of 
Messrs.  Chas.  A.  Parsons  &  Co.,  whence  he  proceeded  to 
Trinity  College,  Cambridge,  for  a  cour.se  of  research  work, 
and  was  associated  with  Prof.  Hopkinson  in  a  paper  read 
before  the  Royal  Society.  Prom  .Cambridge  he  was  ap- 
I)ointed  to  an  imix>rtant  po.st  with  Messi's.  Chance  Bros., 
BiiTningham,  and  was   with  {hem    when  war  broke  out. 

Private  J.  Standish,  Middlesex  Regiment,  formerly  on  the 
staff_  of  the  Burslem  electricity  works,  has  died  on  active 
service. 

Lance-Corporal  Mynett,  South  Staffs.  Regiment,  reported 
missing,  was  on  the  staff  at  the  B.T.H.  Works. 

Sergeant  R.  C.  WillL'\m.s,  who  was  on  the  staff  of  Mr.  J. 
B.  Saunders,  electrical  engineering  contractor  to  the  Cam- 
brian Railway  Co.,  Welshpool,  is  a  prisoner  of  war  at  Caescl, 
Germany. 

Sergeant  W.  H.  Atkin,  M.M.,  R.E.,  who  has  fallen  in 
action,  was  an  electrician  with  Messrs.  Bolckow,  Vaughan 
and  Co..  Ltd.,  Middlesbrough. 

The  Military  Medal  for  gallantry  in  action  has  lieen 
awarded  to  Bombardier  G.  Pitt,  who  was  with  the  Bath 
Electric  Tramway  Co. 

Rifleman  C.  H.  Dodimead,  of  the  16th  Battalion  Rifle  Bri- 
gade, only  son  of  Mr.  C.  E.  Dodimead.  of  Messrs.  J.  Dodi- 
mead &  Son,  who  has  been  missing  since  the  German  ad- 
vance of  March  31st,  is  a  prisoner  in  Germany.  He  has 
been  in  Prance  since  November,  1910.  and  has  twice  been 
in  hospital,  from  shrapnel  wound  and  trench  fever. 

Private  R.  Standish,  L.N.L.  Regiment,  killed  in  action, 
was  employed  at  Bolton   Corporation   electricity   works. 

The  death  in  action  is  presumed,  after  being  reported  miss- 
ing sinc-e  July  last,  of  Private  .1.  Smith,  Cheshire  Regiment, 
aged  24  years,  who  was  employed  by  Messrs.  Dick,  Kerr 
and  Co.,  of  Pre.ston. 

Lieutenant  George  Proctor,  Lancashire  Fusiliers,  killed  in 
a<_-tion,  was  apprenticed  with  Messrs.  Rushworth,  electrical 
engineers,  of  Colne. 

The  Military  Medal  has  been  awarded  to  Lance-Comoral 
E.  HoLWAY,  R.M.LT.,  who  was  on  the  electrical  staff  of  the. 
Theatre  Royal,  HaUfax. 

Private  J.  Marriott,  R.A.M.O.,  who  has  been  gassed,  w»a 
with  Messrs.  J.  W.  &  E.  Graham,  electricians,  Huddersfield. 

LanC'g-Corporal  W.  G.  Shuttle  worth,  missing  since  March 
27th,  was  with  the  Keiphley  Electrical  Co. 

Second-Ijieutenant  J.   J.  Fawcbtt,  Royal  JnniskiUing  Fusi- 


liers, missing,  beheved  killed,  was  an  electrical  engineer  with 
Mr.   J.  W.   Buchanan,   Londonderry. 

The  Military  Medal  has  been  awarded  to  Sapper  E.  O. 
Webber,  Signal  Section,  R.N.D.,  who  was  in  the  Hull  Cor- 
poration electricity  department. 

CoiTJoral  G.  Page,  M.M.,  killed  in  action,  was  employed  by 
the  electricity  department  of  the  Keighley  Corporation.  He 
was  awarded  the  M.M.  six  weeks  ago. 

Lieutenant  George  Proctor,  Lancashire  Fusiliers,  killed 
in  action,  aged  25  years,  was  with  Messrs.  Rushworth  Bros., 
Ltd.,  electrical  engineers,   Colne. 

Conioral  W.  Clough,  R.P.A.,  who  has  been  awarded  the 
Military  Medal,  was  fonuerly  employed  by  the  Tudor  Accu- 
mulator Co.,  Ltd. 

Obituary. — Mr.  Jame.s  W.  Rook. — Mr.  Rook,  whose  death 
we  annoimoed  in  our  last  issue,  was  very  widely  known  and 
highly  resi>ected  in  the  commercial  electrical  world.  From 
the  late  eighties  of  last  century  to  the  year  1899  he  was 
with  Messrs.  Crompton  &  Co.,  Ltd.,  at  Chelmsford.  He  was 
in  position  of  considerable  responsibility  in  connection  with 
the  stores  and  purchasing  department,  and  was  commercial 
manager  at  Clielmsford  when,  in  1899,  he  joined  the  Sloan 
Electrical  Co.,  I^td.,  in  Ijondon.  With  the  latter  firm  he  has 
been  prominently  identified  from  that  date  right  down  to  his 
death,  which  took  place  suddenly  on  May  2ud  at  his  resi- 
dence at  Southgate.  Mr.  Rook  was  a  man  of  strong  per- 
sonality, and  of  qualities  and  abilities  which  were  appre- 
ciated in  electrical  ti'ade  circles  in  the  City  of  London.  He 
devoted  his  attention  chiefly  to  the  carbon  and  lamp  sections 
of  the  industry.     He  was  61  years  of  age. 
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The  annual  meeting  was  held  on  Mon- 
day at  Hamilton  House.  Mr.  J.  Annan 
Bryce,  M.P.,  who  presided,  having  re- 
ferred to  thj  principal  figures  in  the  bal- 
ance sheet,  turned  to  the  profit  and  loss 
account.  He  said  that  the  profit  available 
for  the  yeaj-  was  i;194,403,  which  com- 
pared with  £311,199  in  1916,  a  falling,  off  of  £116,796,  while 
the  net  pi.otit  of  £88,124  compared  with  £199,346  in  1916, 
showing  a  decrea.se  of  £111,222.  This  result  was  due  in  part 
to  the  conditions  in  Russia,  which  had  made  it  necessary  to 
provide  a  con.siderable  sum  in  respect  of  outstandings  in  that 
■country.  Moreover,  it  had  been  thought  pnident  to  provide 
consideralile  sums  for  development  and  research  work.  In 
■  the  future  it  would  be  necessary  for  them  to  devote  la.rge 
amounts  of  money  to  those  purposes  if  they  were  not  to  fall 
behind  in  the  race.  In  no  industry  were  changes  more  rapid 
and  more  numerous  than  in  their  trade,  and  every  day  deve- 
lopments, requning  the  expenditure  of  large  funds  in  re- 
.'^earch  and  experiment,  were  taking  place.  In  view  of  the 
keen  competition  which  was  before  them  after  the  war,  it 
would  be  essential  for  them  to  keep  abreast  of  the  times,  and 
he  was  afraid  that  they  might  have  to  look  forward  to  the 
expenditure  necessary  having  an  appreciable  effect  on  the 
extent  of  the  profits.  To  return  to  the  question  of  the 
diminished  profit  of  the  year  3917,  the  main  clauses  had  been 
those  which  he  had  been  forcshadowmg  in  his  speeches  since 
the  war  began,  and  the  cunmlative  effect  of  which  had  be- 
come more  marked  as  time  went  on.  The  labour  iwsition 
had  become  steadily  worse.  Not  cinly  was  it  exceedingly 
difficult  to  obtain  labour  at  all,  but  that  which  they  did  get 
was  not  so  efficient.-  while  the  cost  of  it  had  risen  immensely. 
The  difficulties,  which  had  been  particularly  acute  in  1917, 
seemed  likely  to  continue.  Since  May  of  last  year  there  had 
been  a  constant  drain  on  their  labour  resources  through  the 
<x)mbing-out  of  semi-skilled  and  unskilled  labour  vmder  the 
scheme  of  the  Mini.stry  of  Mimitions.  Further  depletions  had 
been  caused  by  the  recall  to  the  Colours  of  men  returned 
i'rom  the  .\i-my  for  munition  work,  and  they  expected  that 
their  shops  would  be  still  further  denuded  by  the  calls  of 
the  military  authorities  under  the  revised  schedule  of  pro- 
tected occupations  and  under  the  Man-Power  Act.  Great 
difficulty  was  experienced  in  making  g(M-)d  those  lo.sses  owing 
to  the  all-round  shortage  of  labom-  of  the  class  required. 
Every  possible  effort  had  been,  and  was  being,  made  to  fill 
the  gaps  by  discharged  soldiers,  but  that  source  of  supply 
did  not  furnish  nearly  enough  men  accustomed  to  their  class 
of  work.  The  difficulties  might  be  gathered  from  the  fact 
that  since  .January  1st,  1917,  to  April  26th.  1918,  there  wei'o 
engaged  2.931  men  and  2,500  women.  The  cost  of  male 
labour  was  now  i'i\  i>er  cent.,  and  that  of  female  labour  IW 
1>er  cent.,  above  the  co.st  of  1913,  and  these  figures  applied 
in  the  case  of  both  sexes  to  the  earnings  of  [wrsons  undej 
21  years,  as  well  as  to  those  of  jjersons  above  that  age.  Then 
there  had  been  I'ontinual  and  increasing  difficulties  in  obtain- 
ing raw  materials,  even  at  the  greatly  enhanced  prices  which 
had  been  rulmg.  Many  of  those  materials  came  from  abroad, 
and,  owing  to  tonnage  difficulties,  almost  all  of  them  were 
now  under  Government  control,  and  had  to  be  doled  out 
often  after  long  delays.  Moreove*-,  their  work  depended  to 
a  considerable  extent  on  supplies  of  material  from  othex 
jnanufaoturers,  who  in  manv  cases,  labouring  under  similar 
rK)vernment  restrictions,  had  been  unable  to  keep  deliveries 
at  due  date,  with  a  resulting  delay  to,  and  increased  c(«t  of, 
the  work  in  their  own  shops.    The  eft'ect  of  all  those  adverse 
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factors   had  been   that   completion  of  orders  had   had  to  be 
suspended  and   deliveries  postponed,   with  the  result  that  in 
jnany  cases  the  estimates  of  cost  had  proved  to  be  inadequate. 
Another  cause  adversely   all'ecting  profits  had   been   the  fact 
that  a  considerable  pai-t  of  their  business  had  been  Govern- 
ment work,  in  which  margins  were  cut  very  fine.     He  hoped 
(they  might  do  better  in  the  future.     They  had  an  excellent 
staff,    who    had  met   the    unprecedented    difficulties  of    their 
task  with  devotion  and  loyalty.     After  the  war  there  would 
in  their  trade  at  least  be  an  immense  field  for  expansion,  for 
cot  only  would  a  great  pai't  of  the  world  require  reconstruc- 
tion, but  the  experience  and  necessities  of  the  war  had  shown 
that  in  this  coimtry  one  of  the  main  elements  of  economy 
in  its  resoui-ces  would  be  the  development  of  electric  power 
from  large  central  stations.    The  report  of  one  of  the  Govem- 
jnent  Reconstruction  Committees  estimated  that  100  millions 
of  pounds  might  be  saved  annually  by  the  creation  of  such 
central  stations.     For   such  work   they   were  well  laid   out. 
Unto  shipping   restrictions  began  to  impede  their-   business, 
ithey  were  building  up  a  good  continental  and  export  trade, 
and   though   it  was  suffering  at  present,  it  was,  to  be  hoi>ed 
that  it  might  recover  and  extend  after  the  war,  at  least  in 
the  Ovei'sea  Dominions  and  Allied  countries,  where  GeiToan 
jnanufactures  would   probably  not  be  in  so  great   favour  as 
foiTnerly.     But   there   was   no  use   disguising  the    fact  that 
difficulties  would  be   great.     He  had   already  spoken  of  the 
way    in    which    expenditure   on    development   and    research 
jnight  affect  their  profits,  but  there  would  be  severe  competi- 
tion from  America  as  well  as  Geimany.    The  country  would 
labour  under  an  immense  load  of  debt  which  could  only  be- 
met  by  increased  production,  and  increased  production  could 
only  be   secured   by  Labour  and  Capital  uniting  for  a  long 
pull,   a  strong  pull,   and  a  pull  altogether.     Excellent  work 
in  this  direction  was  being  done  by  the  Works  Committee, 
which   was  started    in   January,    1917.        It   had   co-operated 
splendidly  with  the  management,  and  on  its  advice,  and  with 
its  assistance,  many   ameliorations  had   been  effected  in   the 
<x)nditions  in  the  shops,  and  many  difficulties  with  the  work- 
men amicably  settled.    The  operations  of  the  Committee  had 
produced   a  more  hannonious   feeling   between   the   workers 
and  the  management,  and,  in  view  of  the  increased  spuit  of 
itrust  and   mutual   resjvect,   the  management   looked  forward 
with  confidence   to  the  assistance  of   the  Committee  in  the 
handling  of  the  difficult  problems  likely  to  be  presented   by 
demobilisation.     Numerous  inquiries  had  been  received  from 
large  industrial  concerns  throughout  the  country  for  informa- 
tion   about    the  constitution   and   operation    of   their    Works 
Committee.    At  the  last  meeting  he  described  to  them  their 
educational     system,    which,     under    the    guidance    of    Mr. 
Fleming,  had   attained  great  success,  and  excited  the  atten- 
tion  of  Mr.   Fisher,   the   Minister  of  Education,  as   well   as 
interest   all  over    the    country.      That  system    continued    in 
operation  with  the  same  .success.    Under  the  present  condi- 
tions of  military  .service  they   were  losing  at  the   age  of  18 
piany   of  their   potential   engineers,    but  they  might   con.sole 
themselves  with  the  conviction  that  the  training  received  at 
the  works  would,  if  the  authorities  had   any  intelligence,   be 
of  great  service  to  the  Army.     Special  classes  were  being  ran 
for  women  with  the  object  of  training  them  for  real  draught- 
ing work — many   of  them   were  already   carrying  out   design* 
work — and  they  expeeted  that  by  this  means  the  loss  of  their 
young  draughtsmen   would  be  made   good.     Much  good   re- 
search  work   had    been   accomplished  during   the  year.     The 
scope   of  the    department   had    been    considerably   increased, 
and  the  equipment  and  personnel  enlarged  and  strengthened. 
There  was  now  under  con.sideration  a  comprehensive  scheme 
in  connection    'WTth    research  and    development,    which    were 
of  essential  importance  to  their  success  in  the  future.     After 
referring  to  the  position  of  the  Employes'  War  Relief  Fund. 
Mr.  Bryce  said  that  up  to  the  present  "time  there  had  joined 
His  Majesty's  Forces  3,20fi  of  their  men.  of  whom  1^3   had 
fallen.     In  connection  with    the  entry  of  the  new  financial 
interests,  changes  in  the  board  became  necessary.     Mr.  Lang 
and  Mr.  Blunt  had  retired  from  the  board,  but  their  seiwices 
were  still  at  its  disposal.    To  Mr.  Lang,  wlio  had  been  in  the 
service  of  the  company  since  1906,   as  works  manager  from 
July,  1906,  to  September,  1909, -then  as  a  director  and  manag- 
ing director  of  works  from  September,  1909.  to  August,  1913, 
and  as  managing  director  from  August,  1913.   to  Febraary. 
1918,     had     been    very    largely    due    the    high    position     of 
the    company.       Tlirough    having    obtained    the    confidence 
of    the    workers,    they    had    all    through    his    administration 
been     able     to     avoid     serious     labsur    troubles,     and     his 
ireputatioii   for  fairness  had  led  to  his  being   often   asked    to 
arbitrate  in  ouiside  disputes.     It  was  largely  through  his  help 
that   the  company    was  able   to  pull  through  its  dark    days. 
•The  directors  were  glad  that  they  had  been  able  to  retain  at 
their  disrwsal  his  great   technical  abilities.      Mr.   Blunt   had 
been  with  the  company  since  the  start,  and  his  great  capn- 
icity  as   a  sales   manager  ha-d    been  of  the  highest  value   to 
them.     He    was    happy   to  say    that   in   his   case.   also,   his 
abilities  would  remain  at  the  service  of  the  company.    Three 
gentlemen  had  joined  the  board  representins  the  new  finan- 
cial  interests,    viz..   Sir  Ernest   V.   Hilev,    K.B.E..   and    Mr. 
Lincoln  Chandler,  of  the  Metropolitan  Carriage,   Wagon  and 
Finance  Co.,  Ltd.   (the  latter  one  of  its  managing  directo''s), 
and  Sir  Francis  H.   Barker,   of  Messrs.   Vickers,   Ltd.     The 
two  former  gentlemen   had  been   elected  by   the  board   vice- 
chairman  and  managing  director  respectively.     The   abihtiea 
of  all  three  gentlemen  were  well  known  in  the  industrial 


world,  and  he  was  confident  that  with  their  experience,  and 
the  support  of  the  powerful  concerns  they  represented,  a 
great  future  was  in  store  for  the  company. 

Sir  Ernest  V.  Hiley,  in  seconding  the  adoption  of  the 
report,  said  that  as  that  was  the  first  year  the  company  had 
been  (tree  from  American  control  he  felt  impelled  to  say  a 
few  words.  There  was  no  use  disguising  the  fact  that  the 
Jesuits  of  the  past  year's  trading  had  been  distinctly  dis- 
appointing. The  chairman  had  alluded  to  the  causes,  but 
the  fact  remained  that  the  net  available  profit  was  more 
than  ^6111,000  less  than  it  was  at  the  end  of  1916.  When  the 
i-epresentatives  of  the  Metropolitan  Carriage,  Ac,  Co.  and 
Messrs.  Vickers  took  their  seats  on  the  board  the  results  of 
the  trading  up  to  that  time  were  very  unpromising,  and 
they  created  a  feehng  of  uneasiness,  which  had  not  yet 
altogether  disa.ppeared,  though,  he  was  glad  to  say,  there 
had  been  a  welcome  improvement  in  the  recent  returns — 
particularly  in  those  for  January  and  February  of  this  year. 
He  thought  the  board  would  have  been  justified  in  paying  a 
Jess  dividend  than  7^  per  cent.,  because  to  do  so  they  had 
had  to  reduce  the  carry-forward  to  £.51,000,  which  was  little 
more  than  half  of  the  amount  brought  forward.  As  to  the 
future,  they  found  that  in  the  past  it  had  been  the  practice 
to  rely  lajgely  upon  America  for  designs  and  improvements 
in  apparatus.  In  the  national  interests  they  could  not  afford 
to  do  that  any  longer.  That  company  was  now  British-owned, 
■and  it  mu,st  stand  on  its  own  feet,  and  they  intended  to 
build  up  the  business  until  it  could  take  its  place  amongst 
the  foremost  industries  of  the  world.  Electrical  enter- 
prise had  been  too  long  in  the  hands  of  other  nations.  The 
chairman  had  already  alluded  to  the  keen  competition  they 
uyist  expect  from  the  GeiTuans  after  the  war.  To  cope  with 
that  they  mu.st  be  thoroughly  up  to  date,  and  to  that  end 
the  dii-ectors  had  de«ded  to  develop  the  department  of  re- 
search and  scientific  study.  They  found  that  the  insufficiency 
of  that  department  was  a  blot  on  the  whole  organisation  of 
the  comixiny.  Not  only  did  it  affect  the  English  company, 
but  the  want  of  it  was  felt  in  the  subsidiai-y  companies  in 
France  and  Italy.  They  could  not  create  that  depa.rtment  in 
a  day,  it  must  be  buDt  up  gradually;  but  to  make  it  effec- 
tive the  company  must  be  prepared  to  spend  money  in  no 
niggardly  spirit,  and  he  felt  sure  the  .shareholders  would  not 
grudge  the  necessary  expense.  In  regard  to  the  question  of 
capital  expenditure,  laist  year  they  were  warned  that  the 
board  could  foresee  the  necessity  for  increased  capital  ex- 
.penditure,  not  only  for  that  company,  but  for  the  subsi- 
diai'y  companies.  When  the  capital  of  the  foreign  companies 
was  increased  it  would  be  absolutely  necessary  for  them  to 
take  up  their  proper  proportion,  as  otherwise  they  would 
Jose  their  voting  control,  and  upon  the  maintenance  of  that 
control  depended  the  whole  organisation  of  the  enterprise. 
The  sums  requu-ed  would  be  lai'ge,  and  he  was  inchned  to 
believe  they  could  only  be  obtained  from  the  ordinary  share- 
Jiolders.  .^t  the  present  time  the  capital  of  the  company  was 
very  badly  balanced.  The  preference  shareholders  greatly 
predominated,  and  there  were  two  series  of  debentures 
already  in  existence.  It  would  be  undesirable  to  issue  a 
third  series,  while  the  fact  that  the  preference  shareholders 
were  entitled  tO'  a  maximum  dividend  of  1.5  per  cent,  before 
the  ordinary  shareholders  pai-ticipated  created  a  great  diffi- 
culty with  regard  to  the  capital.  Si^aking  as  a  re'presenta- 
tive  of  a  majority  of  both  classes  of  shareholders,  he  had  no 
hesitiition  in  saying  that  the  capital  needed  redistributing. 
It  was  doubtful  if  a  15  per  cent,  dividend  would  ever  be  paid 
on  the  preference  shares — indeed,  it  seemed  quite  possible 
that  the  present  7J  per  cent,  would  not  be  maintained — and 
should  it  be  necessary  to  raise  money  on  mortgage  or  on 
debentui-es  the  interests  of  the  preference  shareholders 
.would,  of  course,  be  postponed  in  favour  of  the  new  charge 
To  avoid  that  they  would  have  to  issue  additional  ordinary 
capital,  but  what  would  be  the  prospect  of  success  if  there 
were  a  large  body  of  15  per  cent,  preference  shareholders  in 
front  of  the  ordinary,  who  had  never  yet  received  a  jwnnv 
in  dividend?  The  holders  of  the  majority  of  the  preference 
fihares  were  ready  to  face  the  position,  and  would  agree  to  a 
curtailment  of  their  privileges  in  the  interests  of  the  com- 
pany. They  had  embarked  a,  grea.t  deal  of  money  in  the 
enterpri.^e  which  they  did  not  want  to  lose,  but  it  was  largely 
on  national  grounds  that  they  bought  out  the  American  in- 
terests. Having  made  the  company  a  British  concern  in 
both  ownership  and  management,  they  wanted  it  to  succeed, 
nnd  they  felt  quite  sure  that  in  that  endeavour  they  would 
have  the  support  of  all  shareholders.  A  scheme  for  a  redis- 
tribution of  the  canitaJ  was  in  preparation,  and  as  soon  as  it 
(Was  ready  it  would  be  placed  before  the  shai-eholders  at  a 
special  meeting. 

Mr.  H.  W.  BiRKS  remarked  that  such  drastic  proposals  ad 
those  foreshadowed  by  the  last  speaker  gave  grave  grounds 
for  complaint  that  no  mention  was  made  of  the  subject  in 
the  report.  The  preference  shareholders  had  already  sacri- 
ficed £3  a  share  of  their  capital,  and  he  believed  that  any 
pcheme  to  further  reduce  the  shares  would  meet  with  serious 
opposition. 
'The  report  was  adopted. 

Mr.    J.    H.    Tritton,    presiding   at    the 
lD<fo=European     annual   meeting  on    Anril   30th.  said  that 
Telegraph  the  final   figures  for  the  year  1917  would 

Co.,  Ltd.  be  circulated  as   soon   as  they  were  avail- 

able.    The  meeting  approved  a  resolution 
declaxing  a  final  dividend  of  23s.  6d.,  free  of  tax,  making  7 
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per  cent,  for  the  year,  with  a  distribution  from  equalisation 
of  dividends  fund  of  30s.  per'  share,  subject  to  the  terms  of 
the  Tradinjj  with  the  Enemy  Proclamations.  Mr.  Tritton 
said  that  the  arrangement  come  to  with  the  Eastern  Tele- 
^aph  Co.  and  the  Indo-European  Telegraph  Department  of 
the  Indian  Government  had  applied  to  the  whole  of  the  year, 
whereas  last  year  it  covered  only  the  last  five  months.  Under 
that  arrangement,  those  two  telegraph  administrations 
eecured  to  this  company  a  sufficient  revenue  to  cover  all 
working  expenses  and  to  pay  a  dividend  of  7  per  cent,  upon 
ifhe  share  capital  of  the  company.  The  company's  revenue 
from  telegraph  traffic  was  now  comparatively  small,  and  after 
adding  to  this  the  interest  upon  investments,  there  still  re- 
anained  a  considerable  sum  of  money  which  had  been  found 
by  the  administrations  just  referred  to,  and  the  company  was 
deeply  sensible  of  this  generous  treatment.  He  informed  the 
ehai-eholders  at  the  last  general  meeting  that  it  would  he 
with  the  directors  to  recommend  any  additional  dividend  by 
'drawing  upon  the  fund  established  for  the  equalisation  of 
dividends.  The  directors  had  given  this  question  their  earnest 
consideration,  and  had  decid^d  to  recommend  that  the  total 
distribution  for  the  year  be  brought  up  to  the  same  level  as 
in  previous  years  by  withdra\-\ing  ±''2-5,.50()  from  the  equalisa- 
tion of  dividends  fund.  The  .shareholders  had  some  claim 
(upon  this  fund,  which  was  established  during  a  series  of 
prosperous  years  for  this  ver>'  purpose;  these  were  hard 
times,  and  the  dh-ectors  were  loth  to  reduce  the  dividend 
at  a  time  when,  in  all  probability,  it  was  more  urgently 
needed.  He  was  unable  to  make  any  statement  as  to  their 
wireless  interest;  the  negotiations  that  were  initiated  last 
year  were  not  yet  concluded.  The  company's  route  remained 
interrupted  between  this  country  acd  Russia,  and  they  were 
pow  having  a  good  deal  of  trouble  south  of  the  Caucasus, 
owing  to  the  unsettled  state  of  the  countrv'  lying  between 
Tifhs  and  the  Eusso-Persian  frontier.  Their  fuiiher  plans 
must,  of  necessity,  remain  imdecided  until  the  war  was  over. 
The  company  completed  50  years  of  public  service  on  April 
8th,  and  they  fuUy  hoped  and  believed  that  once  the  war  was 
over  they  would  be  able  to  re-establish  telegraphic  communi- 
cation, and  that  the  company  would  once  more  become  a 
useful  and  active  entity. 

Nitrogen  Products  &  Carbide  Co.,  Ltd. — Final  dividend 
3  per  cent.,  less  tax,  making  6  per  cent,  for  the  year.  The 
Odda  factory  has  worked  satisfactorily,  but  production  has 
•been  occasionally  restricted  owing  to  the  difficulty  of  keep- 
ing stocks  of  raw  material  at  the  maximum  under  prevail- 
ing war  conditions.  The  output  was  disposed  of  under  agree- 
ments, which  have  expired,  but  fresh  contracts  have  been 
entered  into,  which  ensure  the  sale,  at  a  remunerative  price, 
of  all  cyanamide  that  can  be  manufactured  during  1918.  The 
Swedish  works  continue  to  give  good  results,  and  the  demand 
for  both  carbide  and  cyanamide  from  that  factory  has-  been 
well  maintained.  Latest  reports  regarding  the  works  for 
the  production  of  nitric  acid  by  the  catalytic  process  state 
that  the  licensees  are  so  satisfied  with  the  process  that  fur- 
ther plants  are  terng  erected. 

River  Plate  Electricity  Co.,  Ltd. — In  their  report  for  1917 
the  dii-ectors  state  that  owing  to  practically  all  fuel  tonnage 
between  the  United  States  and  the  Argentine  having  been 
commandeered,  deliveries  of  oil  fuel  under  the  company's 
contract  have  been  suspended  since  the  commencement  of 
the  pre-sent  year.  In  consequence  the  company  is  compelled 
to  purchase  any  fuel  obtainable  in  the  market  at  the  prevail- 
ing famine  prices.  The  effect  upon  the  current  year's  trad- 
ing cannot  fail  to  be  most  serious.  No  interest  has  been 
received  upon  the  5  per  cent,  obligations  of  the  German 
Trans-Oceanic  Electric  Co. 

North  of  Scotland  Electric  Light  &  Power  Co.,  Ltd.— The 
working  during  1917  showed  a  satisfactory  result  considering 
the.  conditions.  Montrose  connections  increa.sed  from  1,091 
KW.  to  1,173  KW.,  Brechin  from  81.5  to  887  kw.,  and  Inver- 
■ness  from  1,597  to  1,784  kw.,  making  a  total  of  3,794  kw. 
iconnected  in  the  three  towns.  The  gross  profit  was  £6,642, 
against  £'7,.55n  for  1916.  After  deducting  debenture  and  loan 
interest  i'2,6'20,  and  adding  £'2,177  brought  forward,  the  net 
profit  is  £6.200.  A  dividend  of  3  per  cent,  for  the  year  is  to 
be  paid,  £2,000  is  to  be  placed  to  renewal  reserve,  £1,000  to 
general  resen'e.  and  £1,700  is  to  be  carried  forward. 

Altrincham  Electric  Supply,  Ltd. — During  1917,  33  new 
installations  were  connected.  The  profit  was  £6. -536,  plus 
£.502  b'rought  forward.  After  paying  the  preference  divi- 
dend, putting  £1,000  to  reserve  for  income-tax.  and  £1,.500 
'to  depreciation  of  plant  reserve,  a  dividend  of  3s.  6d.  per 
chare  was  paid  on  the  deferred  shares.  £5.000  debentures 
and  £5,CKK1  preference  capital  have  been  issued  for  plant  and 
mains  additions  already  carried  out  and  for  general  purposes. 
We  referred  to  the  annual  meeting  in  our  last  issue. 

Companies  Struck  Off. — The  following  have  been  struck 
off  the  register  and  are  dissolved  :  — 

Bieicher's  Aerial  Transporters,  Ltd. 
British   Graetzin    Light.    Ltd. 
Eclipse    Electric    Sign    Co..   Ltd. 
Magneto  &  Taximeter  Co.,  Ltd. 

ChlswicH  Electricity  Supply  Corporation,  Ltd.— For  1917 
the  revenue  was  £31,143,  against  £20,523.  The  directors  re- 
commend a  dividend  on  shares  of  6  per  cent.,  less  tax,  plac- 
ing £1,400  to  depreciation  reserve  fund  account,  and  carry- 
ing forward  £1,008. 


Craigpark    Electric   Cable  Co.,    Ltd. — Net   p>rofit  for  the 

year  ended  March,  1918,  after  providing  for  excess  profits  tax, 
£11,297,  plus  £716  brought  forward.  There  is  to  be  appro- 
priated to  depreciation  off  buildings  and  machinery  £2,000, 
pnd  to  be  put  to  reseiTe  £3,000,  6  per  cent,  on  th®  prefer- 
ence shares  absorbs  £2,850,  and  6  per  cent,  on  the  ordinary 
£2,2-50,  lea^•ing  £1,913  to  ca.rry  fom'ard,  subject  to  directors' 
fees.  The  volume  of  business  has  been  satisfactory,  although 
production  has  been  handicapped  by  shortage  of  labour  and 
scarcity  of  materials. 

Anglo-American  Telegraph  Co.,  Ltd. — ^The  dividends  on 
the  ordinarj-  preferred  and  deferred  stocks  for  1917  absorbed 
altogether  £262,500,  being  the  rent  paid  by  the  Western 
Union  Telegraph  Co.  for  the  year,  equal  to  3?  per  cent,  on 
the  ordinary  stock,  6  per  cent,  on  the  preferred  stock,  and 
li  per  cent,  on  the  deferred  stock.  The  balance  at  credit  of 
revenue  account,  £71,428,  includes  £5,803  interest  received, 
and  the  balance  of  £65,625  is. available  for  the  payment  of 
March   quarterly  dividends. 

British  Ever=Ready  Co.,  Ltd. — Final  dividend  on  the  pre- 
ference shares  at  the  rate  of  10  per  cent,  per  annum  for  the 
half-year  to  March  31st.  making  the  maximum  of  10  per  cent, 
for  the  year.  Pinal  dividend  on  the  ordinary  shares  at  the 
rate  of  10  per  cent,  i^er  annum  for  the  half-year,  plus  a  bonus 
of  7j  ix?r  cent.,  making  17J  per  cent,  for  the  year. 

Montreal  Light,  Heat  &  Power  Co. — Dividend,  2  per 
cent,  for  the  quai-ter  to  April  30th. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Stock  Exch.ange  markets  have  shown  a  fair  amount  of  buoy- 
ancy during  the  past  few  days.  There  is  more  business  going 
on,  and  a  greater  excess  of  confidence  has  developed  by 
reason  of  the  news  from  the  Western  Front.  With  the 
general  improvement  in  the  prices  of  gilt-edged  secmities, 
including  the  debentui-e  stocks  of  the  home  railway  com- 
panie.s,  there  has  also  come  a  revival  of  interest  in  the  more 
speculative  stocks  and  shares.  Almost  the  only  market  which 
is  dull  for  the  time  being  is  that  for  rubber  shares,  where 
the  companies  have  troubles  peculiar  to  themselves.  So  far 
as  other  industrials  are  concerned,  the  retention  of  the  Excess 
Profits  Tax  at  its  previous  level  is  still  held  as  a  bull  point, 
and  has  encouraged  appetite  for  high-yielding  issues.  A  sharj) 
recovery  in  home  railway  ordinary  stocks  is  another  feature 
of  the  markets. 

The  piincipal  advances  secured  by  tlie  stocks  and  shares 
quoted  in  our  lists  ai-e  those  in  the  British  Columbia  Electric 
Eailway  descriptions.  The  four  principal  issues  have  gained 
4  to  8  points  apiece,  thanks  to  the  announcement  that  the 
British  Columbia  Parhament  has  granted  full  powers  to  the 
City  of  Vancouver  to  eliminate  the  jitney  (motor-car)  compe- 
tition both  in  the  City  of  Vancouver,  and  between  that  city 
and  New  Westminster.  This  has  removed  the  factor  which 
occasioned  more  anxiety  than  anything  else  in  the  minds  of 
the  British  Columbia  stockholders,  and,  as  we  have  remarked 
lately,  private  advices  from  Vancouver  speak  hopefully  of 
the  greatly  improved  conditions  that  have  latterly  obtained 
in  that  city,  and  in  the  province  as  a  whole  with  regard  to 
general   business. 

Brazilian  Tractions  are  also  a  better  market,  though  the 
improvement  in  their  case  is  Umited  to  a  point.  Mexican  and 
Anglo-Argentine  shares  and  bonds  remain  on  the  heavy  side, 
though  there  seems  to  be  rather  more  disposition  to  look  at 
Mexico  Tramways  bonds.  The  Argentine  Tramways  and 
Power  Co.  (which  must  not  be  confused  with  the  Anfjlo- 
Argentine  Tramways)  publishes  a  progressive  report  showing 
that  the  net  revenue  for  last  year  came  to  £15,000,  an  im- 
provement of  £1,600  as  compared  with  the  previous  12 
months.  The  debenture  interest  is  paid,  but  the  preference 
shares  still  go  without  their  dividend,  which  is  now  18  per 
cent,  in  arrears.  Georgia  Light  &  Power  common  have 
weakened  to  12J.  although  the  annual  report  gives  the  net 
profits  for  1917  as  $117,600,  an  improvement  of  $30,000  over 
the  1916  figures. 

The  home  railway  market,  as  noted  above,  stands  out  with 
n  good  many  rises.  The  Undergrounds  are  a  better  market, 
though  they  have  not  yet  participated  to  any  extent  in  the 
improvement  which  has  occurred  amongst  the  steam  hues 
stocks.  Underground  Electric  Income  bonds  have  risen  1  to 
75.  Metropolitan  gained  J,  and  Districts  keep  steady,  both 
being  somewhat  better  than  they  look. 

That  the  transport  business  of  London  is  not  all  honey  is 
shown  by  the  annual  reports  issued  by  the  London  United 
Tramways  and  the  Metropolitan  Electric  Tramways.  The 
London  United  Tramways  accounts  show  a  loss  of  £9,000  for 
Jast  year,  as  against  £2,600  in  the  previous  12  months.  The 
preference  dividend  is  nearly  45  per  cent,  behindhand.  The 
only  hope  of  salvation  would  appear  to  be  in  a  drastic  re- 
construction of  the  capital,  and  reorganisation,  unless  thrown 
out  in  Parliament,  will  probably  be  agreed  upon.  The  Metro- 
politan Electric  Tramways  has  done  better,  but  the  prefer- 
ence shares  get  only  2  per  cent.,  instead  of  the  5  per  cent, 
■which  they  received  a  year  ago.  The  preference  shares  last 
phanged  hands  at  Ss.  at  the  end  of  April.  London  United 
Tnanways   debenture  stock  stajids  at  40,  the  last  recorded 
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bargain  in  the  Stock  Exchange  Official  List  being  at  38i.on 
April  4th,  over  a  month  ago.  Raising  of  fares  on  the  L.C.C. 
system  would  probablv  be  followed  by  the  same  6t«p  on  the 
L.U.T.  and  the  M.E.T.  cai-s,  and  this  is  regarded  as  being 
fllmos-t  a  certainty.  .  . 

Cuba  Submarine  ordinary  have  risen  to  their  par  price  of 
K».  and  Orient«l  Telephones  are  1/16  better  at  4J.  \\ith 
the  exception  of  the^,  and  a  rise  of  i  in  Anglo-American 
Telegi-aph  preferred,  no  particular  change  has  occurred  m 
this  section.  Marconis  are  keepiug  steady  at  3J.  American 
Marconis  hardened  to  23s.  The  Globe  issues  are  firm.  Nor 
is  there  any  particular  change  in  the  prices  of  manufactui-- 
ing  shares. "  General  Electric  preference  at  lOi  are  i  lower, 
while  amongst  the  electrical  manufacturing  issues,  Electric 
Constructions  a-t  l|  are  i  down.  British  W'e.«tinghouse  pre- 
ference re<_'overed  further  to  2|,  to  react  later  to  2i,  as  a 
Jesuit  of  the  meetiog  on  Monday,  at  which  the  chairman 
epoke  of  the  probable  necessity  for  shareholders  to  make 
some  .sort  of  .sacrifice  if  reorganisation  of  the  capital  were  to 
take  plaee.  Bafccock  ordinary  hardened  to  3  5/16.  Rubber 
shares  have  weakened  on  the  fall  in  the  price  of  the  produce 
to  2s.  3Jd.  per  lb.  The  armament  group,  together  with  other 
iron  and  steel  Lssues,  make  a  firmer  market.  A  striking 
feature  of  strength  is  afforded  by  the  various  lists  of  shares 
in  companies  connected  with  base  metals,  a  sensational  rise 
in  the  price  of  tin  re-du'ecting  attention  to  Cornish,  Malayan, 
and  West  .\frican  mining  shares. 


Dividend 

Price 

^ 

May  7, 

Rise  or 

(aU 

91fi. 

1917. 

1918. 

IhiB  week. 

9 

10 

61 

— 

5 

i 

3i 

— 

*i 

*4 

3i 

— 

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 


Brompton  Ordinary       .. 
Charing  Croes  Ordinary 

do.       do,        do,     ii  Viet, 

Ohelsea       

City  of  London 

do.       do.   6  per  cert.  Prel, 
Oonnty  o!  London 

do.         6  per  cent.  Fret( 
Kensington  Ordinary     . . 
London  Eiectho  . . 

do.        do.  6  per  cent.  Pre! 

Metropolitan        

do.  4i  per  cent.  Pref. 

Bt.  James'  and  Pall  Mall 
8oatb  London 
SoQtb  Metropolitan  Pref. 
Westminster  Ordinary  . , 


4J       4i 


TlLZSHlfBa  AND  TiLBPBonfi 

Dividend 


Anglo-Am.  Tel.  PreJ.     .. 

do.  Del. 

Chile  Telephone  .. 

Cuba  Sub.  Ord 

Eastern  Extension 
Eastern  Tel.  Ord. 
Globe  Tel.  and  T.  Ord.  . . 

do.  Prel. 

Qreat  Northern  Tel. 
Indo. European     . . 

Marconi       

Oriental  Telephone  Ord. 
United  R.  Plate  Tel. 
West  India  and  Pan.      . . 
Western  Telegraph 


Central  London,  Ord.  Aasenled 

Metropolitan         

do.        Distriot 
Undergronnd  Electric  Ordinary 


do. 


dOi     Income 


75 


FOBIIOR  TBAHSi  to, 

DiTidend 

19167  1916. 

Adelaide  Snp,  6  per  cent.  Prel,        6  6  i! 

Anglo-Arg.  Trams,  First  Prel,  5)  H  2i 

do.  and  Pref.  ..       ej  —  aj 

do.  6  Deb.       ..6  6  63 

Brazil  Tractions 4  4  IS 

Bombay  Electric  Prel 6  6  94 

British  Oolnmbia  Elec.  Rly.  Pfce.    6  6  58) 

do.  do.  Preferred  NU  NU  38J 

do.  do.  Deferred  Nil  Nil  33 

do.  do.  Deb.  ii       4i  63 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  Wih 

do.  6  per  cent.  Bonds     Nil  Nil  BO 

Mexican  Light  Common         . .       Nil  Nil  17i 

do.  Pref NU  Nil  26i 

do.  Ist  Bonds       ..       NU  Nil  36» 

MASUTAoruBiHS  CoHPAiras. 

Baboock  &  WUcoi         ..        ..      16  16  S^ 

British  AJaminium  Ord.         . .        7  10  l^ 

British  Insulated  Ord 17i  80  8g 

British  Westingbouse  Prel.    . .        7i       7i  ^ 

Oallenders 30  SO  17 

do,       6  Prel 6         6  i 

Castner-Kellner U  20  Si 

Edison  Swan,  fully  paid         . .       —  —  3$ 

do.       do.  4  per  cent.  Deb.        4         4  75| 

Blleotric  Construction  . .        . .       7i  7i  li 

Sen.  Elec.  Prel 8  6  lO| 

do.        Ord 10  10  aoi 

Henley S6  86  19 

do.     4i  Prel 4i  4i  3| 

India-Bobber       10  10  lEg 

Xalegrapb  Oon SO  SO  42 

*  DiTidends  paid  free  of  income-tax. 


■r7i 

-f6 


4  10  8 
6  8  0 
6  10  4 
6  0  0 
6  17  8 
6  6  0 
6  14  3 

Nil 

5  6  0 

6  IS  4 
6  16  8 
4  18  9 
6  6  7 
6  18  a 

•6    8  0 

•6  18  0 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  accordiner  to  quantities  and  other  circumstances. 


Wednesday,  May  8th. 


CHEMICALS.   Ac. 


a  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)         „ 
a  Bisulphide  of  Carbon      ..        ..         i, 

a  Borax n 

•a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a        ,,        Perchlorate         ..        ..  ,> 

a  Shellac  per  owt. 

a  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .  ,, 

a        ,,  Lump       t, 

a  Soda,  Chlorate       per  lb. 

a      ..      Crystals        per  ton 

a  Sodium  Bichromate,  casks        . .  per  lb, 


METALS.  &c. 

c  Brass  (roUed  metal  3"  to  la-  basis)  per  lb. 

e      I,     Tubes  (solid  drawn)          ..  „ 

c      I,     Wire,  basis    ..        ..        ..  n 

c  Copper  Tubes  (solid  drawn)       ..  „ 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      ,,       Sheet          n 

g      „       Rod  ..        II 

J      „       (Electrolytic)  Bars        ..  „ 

</      II                II             Sheets     ..  „ 

J      „                „             Wire  Rods  ,, 

J      „                „             H.C.  Wire  per  lb. 

/Ebonite  Rod , 

f       „       Sheet         I, 

n  German  Silver  Wire       

A  Gutta-percha,  fine „ 

h  India-rubber,  Para  fine   . .         . .  ,, 

I  Iron  Pig  (Cleveland  wariants)    . .  per  ton 

/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

s  Lead,  English  Pig n 

g  Mercury        per  bot. 

<  Mica  (in  original  oases)  small  . .  per  lb. 

•      II                II            II      medium  „ 

e      .,                .1            •!      large  ..  „ 

d  SUicium  Bronze  Wire     . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 

s  Tin,  Block  (English)        

n    ,1     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


£43 

£67  10/- 
8/6 
3/- 

£33  10/- 
£13 
£35 
£36 

i;i 

170/- 


in  to  mi 

£147 
£147 
£147 
£12.1 
£153 
£138 
1/4 

3/1 

2/6 

2/3 

6/10 

3/2 
Nom. 
£43 

Nom. 

6d.  to8/- 

8;6  to  6/- 

T/6  to  14/.  i  np. 

Il8i 


4/6, 


(JnotationB  supplied  by- 


a  O.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Sbakespeate,       . 

h  Edward  Till  4  Co. 

i  BoUing  &  Lowe. 

I  Richard  Johnson  &  Nephew,  Ltdi 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


Valedictory    Dinner    to    Mr.    A.    H.    Seabrook.  —  Or 

Friday  evening,  at  the  Restaurant  Frascati.  Oxford  Street.  W.,  i 
complimentary  dinner  to  Mr.  A.  H.  Seabrook,  M.I.E.E.,  M.I.Mech.E. 
general  manager  of  the  St.  Marylebone  electricity  undertaking 
was  given  by  Mr.  Alderman  Duncan  Watson,  and  a  very  enjoyabli 
evening  was  spent,  the  Mayor  of  St.  Marylebone,  Alderman  H.  F 
Xew,  j.P.,  presiding.  It  was  expected  that  Sir  John  Snell  woulc 
be  present,  but  he  sent  a  letter  expressing  regret  at  being  unavoid- 
ably prevented  from  attending-.  Alderman  Duncan  Watson  pro 
posed  the  toast  of  "  Mr.  Seabrook's  Health."  and  spoke  of  his  gooc 
work  and  friendship  during  the  long  term  of  his  association  wit! 
the  imdertaking.  Jlr.  Seabroook,  in  replying  to  the  toast,  sail 
it  might  be  thought  strange  by  some  that  he  was  leaving  thi 
electricity  department  after  being  associated  with  St.  Marylebone 
for  so  many  years,  and  more  especially  so  as  he  was  leaving  i 
municipal  undertaking  to  join  a  private  firm.  The  war  ha< 
caused  many  changes  to  be  made,  however,  and  as  to  the  future  01 
the  generation  of  electricity,  he  believed  that  present  methods  am 
customs  would  have  to  be  entirely  altered  if  we  were  to  compeb 
successfully  with  countries  which  possessed  water  powers.  He  ha« 
for  a  number  of  years  been  interested  in  the  recovery  of  by-product 
from  coal  before  it  was  burned  on  the  grate.  The  Genera 
Electric  Co.  had  recently  been  placed  in  a  position  to  acijuire  th 
sole  rights  of  a  process  for  the  recovery  of  fuel  oil  and  spirit  froB 
coal,  and  he  was  joining  the  G.E.C.  in  connection  with  this  pro 
cess.  Their  policy  in  the  past  had  been  to  train  up  their  own  mei 
until  they  were  capable  of  taking  up  important  positions.  Owia| 
to  the  war.  however,  they  had  to  resort  to  dilution,  and,  as-J 
result,  he  was  joining  the  company.  | 

Alderman  Beaumont,  chairman  of  the  Electricity  Conimitt^ 
said  the  St.  Marylebone  undertaking  would  feel  greatly  the  loss  0 
its  chief  engineer  and  manager,  who  had  done  so  much  good  worl 
for  it  in  the  past  ;  however,  the  situation  could  not  be  helped,  an< 
no  doubt  the  undertaking  would  be  able  to  continue  in  the  futur 
as  it  had  done  in  the  past.  He  briefly  referred  to  the  difficultie 
under  which  the  undertaking  had  been  labouring,  and  said  ther 
was  a  movement  on  foot  for  the  co-operation  of  the  electrioa 
departments  in  the  whole  of  the  metropolitan  area  which  woulc 
no  doubt,  result  in  better  couditions  for  all  concerned.  Councillc 
G.  B.  Brooks  also  spoke,  and  Mr.  WUson  presented  to  Mr.  Set 
brook  a  handsome  silver  salver,  suitably  inscribed,  which  wa 
subscribed  for  by  the  CouncU.  The  Mayor.  Alderman  Dunoa 
Watson,  and  Councillor  Rickatson  contributed  to  the  musical  pai 
of  the  programme,  which  was  greatly  appreciated. 
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A     BRITISH     ELECTRICAL     PROVING 
HOUSE. 


By  C.  TURNBULL,  M.I.E.E. 


■(Abstract  of  paper  read  before  the  Institotion  of  Electrical 
Engineers.) 

This  paper,  foi-  the  title  of  which  the  author  is  indebted  to 
JVIi'.  C.  H.  Wordingham,  President  of  the  Institution,  deals 
with  a  proiX)sal  to  provide  a  proving  house  to  meet  the  re- 
<iuireinents  of  the  British  electrical  industry,  foi'  the  purpose 
of  testing  electrical  accessories,  wiring  materials,  &c.,  although 
its  work  would  doubtless  extend  to  other  ihrex;tions  as  the 
necessity  arose.  One  may  compare  its  operation  with  that  of 
Lloyd's  Register,  which  has  done  such  remarkable  work  for 
the  shipping  industry.  Lx)cal  laboratories  have  been  in  exist- 
fnce  in  Manchester  and  Glasgow,  and  possibly  other  towns, 
for  many  yeais  past,  and  their  work  has  been  beneficial  to 
the  districts  concerned.  Establishments  on  a  larger  scale  are 
also  at  work  in  some  other  countries  with  good  results. 

In  this  country  the  Engineering  Standards  Committ-ee  has 
produced  a  number  of  excellent  si^ecifications  which  have  pre- 
pai'ed  the  way  for  work  of  a  more  advanced  nature.  One  may 
also  rnention  the  very  useful  work  done  by  the  Cable  Makers' 
Association.  Before  the  introduction  of  the  CM. A.  cable 
specifications  it  was  customary  for  every  consultant  to  specify 
for  cables  based  on  his  own  experience,  with  the  result  that 
there  wa-s  an  unnece,s.sary  diversity  in  the  types  passing 
through  the  factories.  The  C.M.A.  specifications  were  unme- 
diately  accepted  by  the  industiy,  and  their  use  has  caused  a 
great  saving  to  both  buyers  and  manufactui'crs.  The  Institu- 
tion Wiling  Rules  have  re-sidted  in  a  fui'ther  simplification  in 
wiring  work,  as  practically  all  authorities  throughout  the  land 
now  accept  them  as  then-  standai'd.  In  these  cases  the  work 
has  gone  no  further  than  the  issuing  of  specifications  and. 
rules,  and  no  laboratoi-y  has  been  efstablished  for  testing 
apparatus  and  material  to  see  if  the  same  conforms  to  require- 
ments. 

It  is  not  enough  merely  to  print  rules  relating  to  installa- 
tion work ;  no  matter  how  much  care  may  be  taken  in  their 
wording,  from  time  to  time  it  will  happen  that  doubt  will 
arise  as  to  then"  meaning.  A  difficulty  also  arises  in  specifying 
materials  for  installations.  It  is  common  pz'actice  for  con- 
sultants to  .specify  the  actual  makers  of  the  apparatus  and 
materials  to  be  used,  and  from  many  points  of  view  the  plan 
has  merit.  But  the  plan  has  its  disadvantages.  Prices  may 
be  increased  where  supphers  know  that  their  goods  are 
specified,  while  less-known  finns  may  have  difficulty  in  get- 
ting then-  things  on  the  market. 

The  best  solution  of  the  difficulty  would  be  for  the  elec- 
trical industry  to  found  and  maintain  a  proving  house  to  test 
samples  of  standard  apparatus  and  materials,  and  to  give 
certificates  where  the  same  had  passed  the  tests  imposed. 
Consultanft  would  merely  specify  the  class  to  which  the 
materials  should  conform,  and  it  would  no  longer  be  necessan" 
"to  mention  the  manufacturer's  names.  The  use  of  various 
<;la.sses  would  result  in  economy  in  many  instances r^it  might 
«ventuaDy  be  found  that  much  cheaper  material  would  be 
satisfactory  for  the  ordinary  installation  than  are  now  con- 
sidered desirable.  We  have  had  an  example  of  this  in  the 
case  of  the  higher  densities  now  allowed  for  small  sizes  of 
rubbei'-covered  wires,  the  increased  canrying  capacities  having 
been  discovered  as  soon  as  scientific  methods  were  brought  to 
bear  on  the  proble-^. 

The  proving  house  would  enable  contractors  to  buy  their 
materials  on  the  best  tenns,  with  the  certainty  that  thei'e 
would  be  no  difficulty  in  getting  them  accepted  by  buyers. 
Manufacturers  would  also  be  able  to  guarantee  their  goods,  as 
they  would  know  exactly  what  tests  would  be  enforced. 
Buyei's  would  soon  demand  that  only  certified  goods  must  be 
supplied  to  theui  in  all  cases;  this  would  tend  to  eliminate 
unsatisfactory  apparatus  and  materials  of  every  kind. 

It  is  suggested  that  the  proving  hou.se  should  be  organised 
on  commercial  lines,  its  aim  being  to  a.ssist  Briti.sh  trade.  Its 
certificates  would  give  a  hall-mark  to  those  British  firms  who 
were  able  to  .satisfy  its  requirements,  and  this  w'ould  create 
a  prestige  for  British  manufacturers  w^hich  would  be  useful 
not  only  at  home,  but  in  foreign  markets.  The  value  of  such 
prestige  is  incalculable;  an  enomious  amount  of  bu.siness 
comes  from  foreign  markets  to  firms  who  have  been  able  to 
create  the  feeling  that  their  goods  are  the  real  thing,  and 
once  this  feeling  has  been  ci'eated  it  is  difficult  for  competitors 
to  get  in  at  all. 

The  board  of  control  might  con.sist  of  representatives 
drawn  from  all  fnterests  concerned,  including  Government 
departments,  consulting  engineers,  manufacturers,  electric 
supply  undertakings,  insurance  companies,  and  users  of  elec- 
trical goods.  The  laboratory  work  would  be  carried  out  by 
a  highly  trained  staff  provided  with  the  necessary  equipment. 
The  control  committee  would  keep  the  proving  house  in  touch 
■with  modern  ideas,  and  see  that  it  did  not  get  out  of  date. 

The  duties  of  the  proving  house  might  be  on  the  following 
lines:  — 

1.  It  would  assist  the  Engineering  Standards  Committee  in 
the  preparation  of  specifications  for  electrical  accessories  and. 
apparatus,  with  details  of  tests  which  they  were  to  undergo. 

•2.  In  conjunction  with  the  appropriate  committee,  it  would 


assist  in  drawing  up  new  and  improved  rulea  from   time  to 
time. 

3.  It  would  test  samples  from  manufacturers,  and  certify 
those  which  were  satisfactory. 

4.  It  would  test  actual  aymples  taken  from  installations, 
and  decide  whether  the  same  canie  up  to  specification  or  not. 

0.  It  would  keep  in  touch  with  breakdowns  and  failui-e  of 
materials  and  accessories,  with  a  view  to  the  elimination  of 
those  which  were  defective. 

6.  It  would  publish  results  obtained  in  a  form  useful  to  the 
manufactui'er  and  user  of  electrical  apparatus. 

It  is  suggested  that  the  proving  house  should  begin  its 
work  by  taking  up  the  testing  of  selected  electrical  acces- 
sories, such  as  rubber-covered  cables  as  used  for  ordinary 
installations,  switches,  fuses,  plugs,  starters,  and  similar 
things,  other  items  being  added  as  found  desirable. 

The  testing  of  rubber-covered  cables  is  admittedly  a  difficult 
subject,  but,  from  past  experience,  we  may  be  certain  that 
efficient  methods  will  be  discovered  when  expert  investigators 
tackle  the  problem  with  the  aid  of  a  properly  equipped  labora- 
tory. It  is  impossible  to  frame  rules  which  debar  inferior 
cables,  unless  recognised  tests  are  introduced  by  which  the 
bad  may  be  discriminat«;d.  Before  the  war  very  large  quanti- 
ties of  cheap  German  cable  were  introduced  into  this  country, 
and  much  of  this  was  known  to  have  a  .short  life.  Some  of  the 
flexible  wii-e  now  sold  is  of  unsatisfactory  quality,  and  means 
should  be  taken  to  remove  it  from  the  market. 

Frorn  time  to  time  makers  introduce  new  types  of  cable, 
some  of  which  are  of  great  value,  while  othei"s  are  not.  The 
question  arises  :  How  can  wiring  rules  committees  deal  with 
such  new  types?  Take,  for  instance,  cables  protected  with 
tough  rubber  compound.  These  are  permitted,  without  casing 
or  conduit,  by  Clause  6.5  of  the  Institution  Wiring  Rules  sub- 
ject to  theii'  confonning  to  certain  conditions,  yet  it  would 
doubtless  be  possible  to  make  a  cable,  of  which  a  new  sample 
would  fill  all  requirements  of  the  Wiring  Rules,  although  such 
cable  might  not  be  reliable  over-  a  long  period  of  time. 

The  tests  undertaken  by  the  proving  house  would  ultimately 
ensure  that  only  suitable  materials  came  on  to  the  market. 

Many  inferior  lampholders  have  been  imported  into  this 
country,  and  have  had  a  ready  sale  owing  to  their  low  prices. 
The  ordinary  cord-grip  fitted  to  lampholders  cannot  be  de- 
pended on  for  giipping  the  flexible  cable,  but  even  when  it 
does  so,  it  nips  the  cable  in  such  a  way  that  the  latter  is 
liable  to  break  off  ju.st  above  the  giip.  Lampholders  are  often 
not  made  to  gauge,  .so  that  they  do  not  fit  lamp  tops  properly. 
The  proving  house  could  do  useful  work  in  eliminating  poor 
designs  and  patterns  of  holders. 

Many  details  in  the  manufactm-e  of  lamps  have  given 
trouble,  although,  on  the  whole,  British  lamps  are  satisfac- 
tory. Caps  sometimes  come  loose  owing  to  defective  cement, 
and  the  leading-in  wires  occasionally  short-circuit.  Half-watt 
lamps  taking  150  and  200  watts  have  EdLson  screw  caps,  while 
lamps  of  300  watts  and  over  have  Goliath  caps.  At  220  volts 
the  eim-ent  of  the  1-50-watt  lamps  is  about  3  ampere,  and  for 
the  200-watt  lamp  it  is  stiU  under  an  ampere.  Lamps  at 
the.se  cm-rents  have  run  satisfactorOy  from  ordinary  bayonet- 
cap  lampholders  for  many  years  past,  and  it  seems  to  be  an 
unnecessary  inconvenience  to  make  them  with  the  Edison 
cap  now. 

Much  useful  work  could  be  done  by  the  proving  house  in 
getting  information  as  to  the  economical  life  of  metal  lamps. 
In  this  country  they  are  usually  much  underrun,  whei'eas  on 
some  parts  of  the  Continent  the  lamps  are  overnin.  It  is 
probable  that  it  would  pay  usei-s  here  to  run  their  lamps  at  fb 
higher  efficiency. 

The  use  of  efficient  reflectors,  instead  of  dense  shades,  has 
made  a  marked  improvement  in  illumination  during  recent 
years.  Yet  the  old  vicious  type  of  shade  is  still  used  far  more 
than  it  ought  to  be.  The  proving  house  could  assist  in  the 
direction  of  reform. 

Many  tumbler  switches  listed  for  5  and  10  amperes  at  240 
volts  are  unable  to  deal  with  anything  like  the  full  load. 
Manv  double-pole  switches  m  cast-ii-on  cases  are  quite  unsuit- 
able for  breaking  their  rated  loads  frequently,  particidarly  if 
the  circuit  be  at  all  inductive.  The  general  design  is  often 
defective.  Switches  for  electric  ovens,  radiators,  &c..  are 
often  urrsatisfactory.  as  their  capacity  for  breaking  current 
is  insufficient.  There  is  an  opening  in  this  direction  for  much 
useful  work,  so  that  defective  designs  might  be  suiierseded. 

There  is  much  need  of  experimental  work  to  determine 
which  types  of  insulation  are  reliable.  Slate  is  still  used  for 
switchboards,  but  it  is  liable  to  faulty  insulation.  Many  of 
the  artificial  insulators  are  also  defective.  Insulation  for 
radiators  and  ovens  particularly  requires  investigation,  both 
as  to  the  actual  propei'ties  of  the  materials  and  as  to  the 
design.  The  whole  subject  of  insulation  would  give  profit- 
able emplovment  to  a  large  department  of  the  proving  house. 

Many  of  the  fuses  in  u.so  are  far  from  satisfactory.  A 
favourite  design  for  house  distribution-boxes  has  the  fuse  on 
the  top  of  the  bridge.  This  expo.ses  an  unwary  operator  to 
the  danger  of  sevei-e  burns  should  the  fuse  blow  when  it  is 
being  replaced.  Fuses  should  be  ai-ranged  so  that  they  will 
be  reasonablv  safe  if  thev  are  inserted  on  a  short-circuit. 
Many  fuse  bridges  are  weak,  and  are  liable  to  fracture  every 
time'a  fu.«e  blows  on  a  heavy  overload.  Chps  also  often  break 
off  after  thev  have  been  in  use  for  some  years.  One  may  ask 
here  why  makers  still  maintain  the  habit  of  supplying  distri- 
bution boards  with  glass  fronts.  A  wooden  door  would  be 
fax  better. 
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CVrtaiu  typos  of  enclosed  fuses  for  a  time  had  a  great  sale, 
but  experience  did  not  bcaj  out  the  claims  of  certain  patterns. 
A  pi-oving  house  would  be  very  useful  in  preventing  such  un- 
suit-ablo  apparatus  from  getting  into  general  use. 

The  proving  house  could  do  u*^ful  work  in  ensuring  that 
plugs  confonnetl  to  the  design  of  the  Engineering  Standards 
CSonmiittee.  The  present  needless  diversity  in  designs  is  a 
perpetual  source,  of  initation. 

The  question  will  be  asked  :  How  is  the  cost  of  the  proving 
house  to  be  met?  Our  Allies  in  the  United  States  pay  the 
expenses  out  of  the  prolits  which  accrue  from  re-search  ■work, 
and  have  something  o\er  besides.  There  should  be  no  diffi- 
culty in  aiTanging  a  levy  on  an  equitable  basis,  while  in  addi- 
tion there  would  be  a  revenue  from  fee*  for  testing  apparatus. 
The  U.S. .A.  laboratories  obtain  hundreds  of  thousands  per 
annum  for  research  work,  and  one  may  expect  that  British 
firms  would  be  no  le«s  enteii>rising,  once  they  had  come  to 
understand  the  benefits  of  the  work. 

It  is  evident  that  some  legislation  is  requu'ed  to  put  the 
wiling  and  accessories  business  in  a  proper  position.  For 
instance,  it  ought  to  be  an  indictable  offence  for  anyone  to 
fix  a  heavy  shade  in  the  roof  of  a  pubhc  building,  suspended 
on  a  weak  lampholder  by  a  piece  of  thin, inferior  flexible  cable, 
with  no  proper  means  of  taking  the  weight.  It  ought  also 
to  be  an  offence  for  anyone  to  wire  houses  with  cable  the 
insulation  of  which  may  be  expected  to  (jerish  in  a  short 
time.  But  it  is  evident  that  Parliament  cannot  pass  the  legis- 
lation required  until  a  recognised  authority  is  constituted 
which  can  be  relied  upon  to  give  correct  verdicts  on  mattei's 
submitted  to  it.  Lloyd's  Register,  for  instance,  receives  recog- 
nition by  the  authorities  because  it  has  proved  itself  capable, 
and  the  British  Eleetrical  Proving  House  would  also  receive 
similar  recognition  when  it  had  become  the  accepted  authority 
of  the  industry. 

Mr.  A.  P.  M.  Fleming's  book  on  "Industrial  Research  in 
U.S.A."  shows  that  many  private  firms  in  U.S.A.  spend  as 
much  as  iE100,000  per  annum  in  lesearch  work,  and  their 
enthusiasm  for  it  is  continually  growing.  England's  neglect 
of  science  has  become  almost  a  proverb,  with  results  which 
the  war  has  brought  out  very  clearly.  During  the  present 
century  we  have  not  utilised  the  engineering  ability  of  our 
people  to  the  fullest  extent.  The  establishmeiit  of  the  proving 
house  would  introduce  a  new  ei-a  in  many  directions.  When 
its  experts  declared  thait  apparatus  was  not  fulfilling  its  func- 
tions properly,  the  manufacturer  would  not  be  slow  to  make 
the  required  changes.  The  proving  bouse  would  further  pro- 
vide scoi>e  foa-  the  trained  experimenter,  and  act  as  a  training 
centre  from  w'hich  manufacturers  w'ould  be  able  to  get  a 
supply  of  trained  men  to  carry  on  private  work.  The  exten- 
sion of  private  laboratories  in  our  works  is  creatly  needed. 
Once  they  are  able  to  obtain  trained  men,  we  may  be  sure 
that  manufacturers  will  not  be  slow  to  avail  themselves  of 
the  opportunity  for  extending  the  scope  of  their  operations 
in  the  coming  world  struggle  for  indu.strial  supiemacy. 
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Discussion  at  Glasgow. 
Mr.  E.  B.   Wedmore  read  his  paper  on  Apiil  9th  before  the 
Scottish    Local   Section  of   the  Institution  of   Electrical 
Engineers. 

Mr.  J.  K.  Stothert  suggested  the  adoi>tion  of  more  than  one 
pow'er  st^ition  iu  certain  large  districts,  and  said  he  was  glad 
the  author  agreed  as  to  the  advisability  of  placing  the  react- 
ance in  the  generator  itself,  rather  than  have  it  externally. 
An  interesting  statement  was  made  by  Mr.  Wedmore  about  the 
minimising  of  a,  fault  due  to  a  cracked  insulator  if  the  insula- 
tor was  mounted  in  brick  or  stone  with  the  supixwting  walls 
reinforced.  The  author  said  that  the  first  indication  of  a 
fault  to  earth  was  the  occurrence  of  a  dead  short  circuit  to 
eajlh.  This  was  not  in  accordance  with  the  si>eaker's  experi- 
ence. He  had  one  fault  in  view  where  the  cable  was  switched 
out  of  ch'cuit  before  the  lead  on  the  earth  side  was  damaged 
on  a  600-volt  cii'cuit.  As  to  the  rapturing  capacity  of  oil 
switches,  Mr.  Lackie  considered  that  there  was  justification 
in  asking  for  much  stronger  tanks  to  contain  the  oil  surround- 
ing the  switches.  There  had  been  numerous  instances  of  the 
tanks  bursting  as  a  result  of  shock  when  the  switch  was 
opened  on  considerable  overload.  The  i-upturing  capacity  of 
a  switch  was  rather  a  vague  teiTU.  It  was  stated  that  there 
were  on  the  market  to-day  switches  capable  of  rupturing 
750,000  Kw.  In  connection  with  Mr.  Wedmore's  recommenda- 
tion that  oil  switches. be  used  for  all  normal  switches,  and 
the  air-break  switches  only  used  for  isolating  parts  already 
made  dead  by  oil  switches,  there  was  switchgear  on  the, 
market  which  did  without  the  necessity  of  isolating  switches. 
He  refen-ed  to  the  "  carriage "  type  of  swatch,  of  which 
Messrs.  Reyrolle  were  the  pioneers,  and  for  the  Dalmaruock 
works  he  had  adopted  an  oil-immersed  isolating  switch.  His 
endeavour  thei-e  was  to  enclo.'«  the  conductors  throughout 
their  entire  length  from  machine  to  consimier  in  insuhiting 
material  protected  by  lead  or  iron,  and  the  bus-bars  would 
be  run  up  solid.  The  recent  addition  to  isolating  switches, 
viz.,    the   locking-in   device,    was    not    quite   necessai-y,    and 


the  earthing  of  the  neutral  point  of  a  three-phase  geneiator 
through  a  thick  resistance  wa.s  becoming  vei-y  cumbersome 
and  costly. 

Mr.  Norman  C.  Bridge  expr^sed  the  opinion  that  in  futme 
developments,  generally  .^peaking,  the  model  station  would 
have  to  deal  with  one  or  both  of  two  distinct  sets  of  condi- 
tions. One  type  of  station  would  deal  with  large  demands- 
concentrated  within  a.  limited  radius,  and  would  distribute  at 
the  generator  voltage,  .say,  6,000  or  10,000  volts.  The  distri- 
liution  system  would  be  consolidated  by  interlinking  the- 
feeders,  so  that  if  the  bus-bars  w'ere  sectionalised  thjougb 
reactances  the  feeders  would  also  requii'*  reactance.  The 
other  tyi)e  of  station  would  deal  with  a  number  of  more 
remote  centres  of  demand,  and  would  distribute  to  these  at 
•20,0tX1  or  30,000  volts.  The  only  interlinking  in  this  case 
■n'ould  be  at  the  far  end  of  each  set  of  transmission  linei* 
.  through  reactance  between  sections  of  the  sub-station  bus 
bai-s.  When  dealing  with  outputs  in  the  nature  of  100,000' 
K.v.A.,  it  might  be  advantageous  in  some  cases  to  erect  a 
distributing  and  a  transmitting  .station  on  a  .single  site  witb 
eight  similar  generators,  but  with  two  switch  houses.  These 
would  be  paralleled  through  tran,sfonneis  tti  get  interchange 
cil'  power  within  reasonable  hmits.  Should  the  whole  output 
of  the  double  station  be  required  at  a  common  voltage,  the 
two  switch  houses  would  be  paralleled  through  reactances.  ; 
It  developments  could  be  guided  on  these  general  lines  andl 
■.I  moderate  short-circuit  factor  agreed  upon,  then  the  prob- 
lems of  pj-oportioning  impedance  seemed  to  be  fairly  sunple. 
With  two  bus-bar  sections  only  in  any  one  swdtch  house  no 
question  arase  as  to  the  relative  meiits  of  star  and  ring 
ari-angements  of  bus-bar  reactance,  and  when  it  came  to  two 
coupled  switch  houses  a  closed  ring  was  obtainable  without 
utilising  the  auxiliary  bars.  This  eliminated  the  principal 
objection  to  the  usual  ling  arrangement.  He  suggested  that 
the  oil  switch  in  series  with  bus-b.ir  reactance  was  unneces- 
.siiry  unless  the  isolation  of  the  section  was  a  frequent  require- 
ment. With  an  isolator  on  each  side  of  the  reactance  it 
could  be  withdrawn  or  inserted  at  any  time  when  the  short- 
.  circuiting  oD  switch  was  closed.  As  to  phase  faults,  there 
were  two  weak  points  in  most  of  the  existing  systems — cable 
joints  and  sub-station  switehes.  If  cable  joints  were  made 
with  an  earthed  shield  between  phases,  and  if  all  single-tank, 
three-pole  oil  switches  working  at  the  main  voltage  were 
leplaced  by  single-pole  switehes  with  barriers,  as  in  the  power 
.■itation,  the  chances  of  phase  faults  outside  the  station  should 
be  cdn.siderably  reduced. 

Mr.  R.  B.  SIitchell  said  that  in  a  number  of  supply  sta- 
tions at  present,  especially  when  new  stations  wei-e  being 
Imilt,  higher  voltages— 20,000  or  30,000— were  being  adopted 
t<->  feed  the  existing  lower-voltage  system  through  step-down 
transfoiTuers.  The  question  arose  whether  the  two  voltages 
should  be  perpetuated  or  whether  preparation  should  be  made 
■for  gi-adual  elimination  of  the  lower-voltage  supply.  The  double 
ti-ansformation  was  admittedly  a  disadvantage,  and  for  the  " 
sake  of  simplicity  it  might  be  well  to  adopt  only  the  higher 
■  voltage  throughout.  Also,  the  cheapening  of  the  outfit  re- 
quired for  the  smaller  consumers  might  b3  brought  about  by 
the  introduction  of  a  satisfactory  20,000-  or  30,000-volt  fuse, 
which  might  be  installed  in  these  cases  at  a  vei-y  much 
smaller  co.st  than  was  necessai'y   at   present. 

Mr.  F.  H.  \N'hysall  said  that  on  feeders  where  consumers 
lX)ssessed  switchgear  which  could  not  readily  be  altered  or 
replaced,  and  which,  owing  to  changed  conditions,  might  be 
subjected  to  seiious  strain,  it  woidd  be  advisable  to  put  in 
reactances. 

Mr.  MacLeod  considered  that  two  spares  of  the  larger-sized 
imits  were  not  justified.  He  did  not  see  why  on  machines 
stepping  up  to  20,000-  or  30,000  volts  the  switch  should  not  be 
earned  on  the  low-pressure  side.  He  agreed  as  to  overhead' 
transmission  for  smaller  amounts  of  power,  but  not  for  super- 
stations,  owing  to  the  liabiUty  of  tampeiing. 

Mr.  HiRD  agreed  with  the  author's  views  in  favour  of  the 
use  of  reactance. 

Mr.  J.  R.  CowiE  held  that  the  combination  of  switchgear 
with  reactance  was  necessary,  though  some  of  the  author's 
suggestions  seemed  to  advocate  reactance  as  a  means  of  em- 
ploying altogether  inadequate  switchgear.  A  new  line  of 
business  was  being  started  in  the  adoption  of  super-power  sta- 
tions, and  Contmental  and  Ameiican  practice  and  inforaaa- 
tion  was  at  one's  disposal.  The  disturbances  on  these  systems 
due  to  switches  and  reactances  failing  under  short-circuit 
conditions  were  well  known,  and  generally  resulted  in  re- 
building the  switch  and  reactances.  Sw-itch  failures,  such  as 
these,  would  not  be  tolerated  by  ocosumei-s  and  British  engi- 
nee/rs  in  this  country. 

Mr.  E.  B.  Wedmore  said  he  would  reply  fully  through  the 
■Journal. 


Standardisation  of  Motor  Shafts.— Particnlais  are  griveii  i 

in  the  lienii-  (A'lii'rale  de  !'  Elect i-iciti-  of  April  13th  of  the  standards  { 
adopted  by  French  manufacturers  of  electric  motors  for  the  ends  of  J 
the  spindles — a  matter  of  great  importance  in  view  of  the  extended'  J 
use  of  electric  power.  Two  standard  types  are  specified,  one  cylin- 
drical the  other  taper,  with  a  nut  and  washer,  a  snnk  ke.v  being  j 
provided  in  each  case.  The  shaft  diameters  listed  range  from  10  to  , 
200  mm.  in  27  sizes. 
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THE     ELECTRICAL     TRADES     BENEVOLENT 
INSTITUTION. 


THE   ELECTRIC    PROPULSION    OF    SHIPS. 


ANNUAL  MEETING. 


The  annual  greneral  meeting  of  this  Institution  was  held  at  the 
offices  of  the  British  Electrical  and  Allie<l  Manufacturers'  Associa- 
tion, King's  House,  London,  on  Monday.  April  29th.  Mr.  C.  E. 
Hunter  was  in  the  chair.  After  the  report  of  the  Committee  for 
the  year  1917  had  been  read,  the  chairman  (Mr.  C.  E.  Hunter") 
moved  the  adoption  of  the  report  and  accounts.  He  said  that  the 
meeting  was  held  at  the  B.E.A.M.A.  offices,  as  it  was  desirable 
while  the  offices  of  the  I.E.E.  were  not  available  to  hold  the  annual 
meetings  under  the  auspices  of  different  electrical  trade  associations. 
The  total  contributions  for  1917  were  £782,  compared  with  £609  in 
in  1916.  Although  an  improvement,  the  amount  was  very  small, 
chiefly  because  the  annual  festival  had  not  been  held.  He  was  pre- 
pared, if  it  was  the  wish  of  the  meeting,  to  make  a  chairman's  appeal 
this  year.  The  subscriptions  were  £2.51,  compared  with  £270,  the  fall 
being  due  chiefly  to  many  of  ,the  members  being  on  Active  Service. 
The  total  dividends  amounted  to  £383,  as  compared  with  £327. 
The  total  cost  of  working  the  Institution  was  £1.59,  as  compared 
with  £184.  For  the  second  year  in  succession  it  had  been  reduced. 
but  it  was  doubtful  whether  it  could  be  brought  below  the  present 
figure.  As  the  first  object  of  the  Institution  was  to  build  up  a  fund 
out  of  the  dividends  on  which  pensions  could  be  paid  to  the  mem- 
bers, the  fact  that  £99.")  had  been  carried  to  the  credit  of  the 
balance  sheet  must  be  viewed  as  a  very  satisfactory  result.  The 
secondary  object  of  the  Institution  was  to  give  temporary  relief  to 
qualified  destitute  persons.  The  present  condition  of  the  labour 
market  was  such  that  only  in  one  case  during  the  last  year  had  it 
been  necessary  to  give  financial  assistance,  and  in  this  ca.se  the 
total  was  £10.  They  continued  to  carry  out  the  policy  that  to  find 
work  was  a  better  means  of  helping  than  to  give  financial  aid  ; 
every  qualified  person  who  applied  for  assistance  had  received  it. 
In  1916  the  Institution  had  a  holding  in  4i  per  cent.  War  Stock 
and  also  in  5  per  cent.  Exchequer  Bonds.  This  holding  was 
converted  into  5  per  cent.  War  Stock  and  a  further  £947  had 
been  invested  in  5  per  cent.  War  Stock,  bringing  the  total  hold- 
ing in  this  security  to  £2,000,  the  total  cost  of  which  holding 
was  .£1,879.  The  total  amount  invested  at  cost  price  was  £9,606. 
Mr.  Campbell  Swinton,  the  chairman  of  the  last  annual  general 
meeting,  gave  a  donation  of  £100.  in  the  hope  that  by  setting  this 
example  the  invested  funds  would  reach  the  fiKure  of  £10.000  in 
1917.  The  Committee  regretted  that  this  stepping-stone  had  not 
been  reached.  Mr.  Hunter  was  willing  to  follow  that  example, 
and  would  give  a  hundred  guineas  to  the  Institution,  in  the  hope 
that  his  example  might  be  followed  by  others,  and  thus  bring  the 
invested  funds  not  to  £10,000  but  to  £20,000.  The  Committee  were 
extremely  desirous  cf  increasing  the  number  of  persons  collecting, 
and  asked  for  every  possible  publicity  to  be  given  to  this  matter. 
in  order  that  the  heads  and  the  members  of  the  staffs  of  firms 
should  appoint  collectors.  Considerable  energy  had  been  constantly 
shown  in  Cardiff  by  Mr.  Hobbs  in  supporting  the  Institution  and 
obtaining  new  members,  and  a  concert,  organised  by  him  in  the 
early  part  of  this  year,  had  produced  most  satisfactory  results. 
This  good  example  had  been  followed  in  the  Bristol  area,  and  there 
the  energy  of  Mr.  Fifield  was  sure  to  produce  good  results  in  the 
future. 

In  seconding  the  resolution  Mr.  Rawlings  expressed  himself 
entirely  in  agreement  with  the  suggestion  made  by  the  chairman, 
that  an  appeal  should  be  sent  out  by  Mr.  Hunter  this  .year. 
He  raised  the  point  that  what  seemed  to  be  lacking  in  the  Insti- 
tution was  its  ability  to  reach  the  rank  and  file,  and  he  hoped  that 
from  Mr.  Hunter's  fertile  brain  there  would  issue  some  suggestion 
that  would  enable  the  Institution  to  do  so.  They  must  be  made 
to  feel  that  they  were  joining  an  Association  of  which  they  were 
actual  members,  and  not  merely  subscribers  to  a  fund  to  help  their 
"  poor  relations." 

Mr.  Percy  Rosling,  in  supporting  the  motion,  approved  of  Mr. 
Rawlings's  suggestion  respecting  the  rank  and  file. 

Mr.  Law  mentioned  that  the  Electrical  Power  Engineers'  Associa- 
tion were  now  taking  a  very  active  interest  in  the  Institution. 

The  report  and  accounts  were  unanimously  adopted. 

The  following  were  re-elected  members  of  the  Committee  of 
Management  : — H.  H.  Berry,  H.  Bevis,  E.  J.  Clarke,  Lord  Vaux  of 
Harrowden.  R.  .J.  Wallis  Jones,  and  S.  D.  White. 

Messrs.  F.  W.  Fifield,  W.  E.  Hobbs,  and  G.  C.  Law  were  elected 
members  of  the  Committee,  the  secretary  pointing  out  that  the 
presence  of  Mr.  Fifield  and  Mr.  Hobbs  on  the  Committee  would 
largely  influence  the  successful  working  of  the  new  Local  Advisory 
Committees  which  the  Committee  had  decided  to  form  in  Bristol 
and  Cardiff.  Mr.  Law  represented  the  Electrical  Power  Engineers' 
Association. 

A  vote  of  thanks  to  the  B  E..\.M.A.  for  the  use  of  its  offices  was 
passed,  as  was  also  one  to  Mr.  Hunter,  the  chairman  (on  the  motion 
of  Mr.  Justus  Eck). 

The  chairman,  in  acknowledging,  expressed  the  hope  that  the 
Local  Advisory  Committees  would  do  much  to  bring  in  the  rank 
and  file. 


In  the  course  of  a  paper  by  Eskil  Berg  read  at  a  joint  meeting  of  the 
Electrical  Section  of  the  Franklin  Institute  and  the  Philadelphia 
Section,  American  Institute  of  Electrical  Engineers,  a  description 
is  given  of  the  new  U.S.  battleship  Xfir  Me.i-icn,  which  is  now  under 
construction  at  the  New  York  Xavy  Yard.  This  installation  provides 
conditions  where  the  advantages  of  electric  propulsion  can  be 
realised.  The  y'ew  Me.rico  is  the  largest  and  most  powerful  battle- 
ship which  has  been  laid  down  by  the  U.S.  Navy  up  to  the  present 
time.  She  will  haye  a  displacement  of  32,000  tons,  and  a  designed 
speed  of  21  knots,  requiring  about  2.S,000  h.p.  The  propelling 
machinery  is.  however,  designed  to  deliver  a  maximum  of  37,000  H. P.. 
and  it  is  believed  that  this  will  give  her  a  speed  of  22  knots. 

The  equipment  will  consist  of  two  turbo-generating  units,  four 
propelling  motors  (one  for  each  shaft),  switching  apparatus,  cables, 
instruments,  itc.  The  contract  also  calls  for  two  300-KW..  non- 
condensing,  direct-current  turbo-generators,  which  will  furnish 
excitation  and  power  to  drive  the  auxiliary  machinery.  As  the 
General  Electric  Co.  was  required  to  guarantee  the  steam  consump- 
tion of  the  propelling  machinery,  including  the  auxiliaries,  the 
greatest  care  was  taken  in  their  selection,  and  they  are  all  to  be 
electrically  driven.  The  exhaust  steam  from  the  direct-current 
generating  sets  which  operate  non-condensing  will  be  used  for 
heating  the  feed  water,  and  any  that  may  not  be  required  for  this 
purpose  will  be  exhausted  into  the  main  turbine.  The  generators 
for  the  Xew  Me.ricn  are  bi-polar  alternators,  and  the  motors  are 
arranged  to  be  connected  for  either  24  or  36  poles.  For  economic 
cruising  at  a  speed  of  1.5  knots  or  less,  only  one  generating  unit 
will  be  required  with  the  motors  on  the  36-pole  connection.  For 
higher  speeds  the  24-pole  motor  connection  will  be  used  with  both 
generators.  One  generator,  however,  wUl  be  capable  of  driving 
the  ship  up  to  a  speed  of  about  19  knots. 

Speed  variations  with  either  motor  connection  will  be  obtained 
by  varying  the  generator  speed,  and  a  governor  will  be  installed 
similar  to  that  used  with  the  Jupiter  t  equipment. 

The  steam  consumption  guarantees  as  made  to  the  Government 
cover  the  total  amount  of  steam  used  both  by  the  main  generating 
units  and  the  auxiliaries,  and  are  as  follows  : — 

Steam    Pressure  250  lb.  Gauge  at  Throttle. 

10  knots       14'6  lb.  per  shaft  H.p.-hour. 

15  knots       iri         „ 

19  knots       in 

Max.  speed 11'9         ..  „  „ 

'Very  heavy  penalties  are  attached  to  these  guarantees  in  case 
they  are  not  met,  namely,  ^25,000  per  lb.  for  the  two  lower  speeds^ 
and  S!20,000  per  lb.  for  the  two  higher  speeds. 

At  full  speed  the  Xeic  Me-vicnx  propellers  will  operate  at  175  revs, 
per  minute,  the  lowest  speed  permissible  within  the  space  allowed. 
The  propeller  speed  for  the  sister  ship  of  the  Aew  Me-rico  with 
geared  turbines  is  240  revs,  per  minute,  which,  according  to- 
Capt.  Dyson,  would  indicate  a  propeller  efficiency  9  per  cent,  worse 
than  is  expected  on  the  yeic  Me-rico,  and  this  difference  would 
more  than  compensate  for  the  electrical  losses  in  the  motors  and 
generators. 

In  order  to  be  able  correctly  to  judge  the  relative  economy  of 
different  methods  of  propulsion,  it  may  be  interesting  to  compare 
the  water  rate  per  effective  H.P.,  taking  for  examples  of  such 
different  methods  the  battleships  Florida  and  Vtalt,  which  are 
equipped  with  geared  turbines  ;  the  Delaware,  which  has  re- 
ciprocating engines,  and  the  Xew  Me-rico,  with  electric  drive  : 

■Water  rate  per  effective  HP.  per 


Florida     ... 

rtah 

Delaware 

Xew  Me-tico 

The  guaranteed  weight  of  the  propelling  machinery  for  the  Xeic 
Me-rico  without  the  auxiliaries  is  .")30  tons,  with  a  penalty  of  $  JOO 
per  ton  for  any  excess  over  this  amount.  The  estimated  weight  of 
the  geared  turbine  equipment  for  this  vessel  was  653  tons. 

The  contract  price  for  the  Xe>c  Me.rico  machinery  was  S431,000. 
and  the  Navy  Yard  estimates  show  that  a  saving  of  J'2(jO,000  will 
be  effected  by  using  this  equipment  instead  of  the  eqvupment 
originally  contemplated. 


speed. 

12  knots. 

19  knots. 

21  knots. 

..      328 

31-8 

24-0 

23-0 

..     323 

28-7 

20-3 

21-0 

..     122 

220 

18-7 

210 

...     175 

17-3 

15-0 

16-4 

BRITISH    MANUFACTURERS    IN    AUSTRALIA, 


Patent  Application. — Dr.  J.  A.  Fleming  and  Marconi's 
Wireless  Telegraph  Co.,  Ltd.,  are  petitioning  for  an  extension  of 
term  in  respect  of  Patent  No.  24.850  of  1904,  granted  to  the 
former 


The  annual  meeting  of  the  Australian  Association  of  British 
Manufacturers  and  their  representatives  was  held  at  Melbourne  on 
February  21st.  Mr.  Matthew  C.  Coates,  the  president,  said  that  the 
membership  had  increased  during  the  past  12  months  by  leaps  and 
bounds — namely,  by  148  to  478.  He  urged  members  to  approach  their 
principals  with  a  view  to  getting  them  to  join  the  Association. ' 

In  reviewing  the  work  undertaken  during  the  year,  he  referred 
to  the  question  of  London  representation,  Federal  income-tax, 
assessment  of  duty  on  home  consumption  value.  Customs  decisions, 
certificate  as  to  home  consumption  value,  insurance,  trade  after  the 
war,  &c.,  dealt  with  in  the  annual  report.     Mr.  G.  T.  Milne,  H.M. 

'  Journal  oi  the  Franklin  Institute.  Vol.   185,  No.  3. 
t  See  Electrical  Review,  Vol.  71,  October  18th,  and  September 
20th,  1912. 
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Trade  Commissioner,  was  a  guest  at  the  meetiiif?,  and  the  president 
mentioned  that  the  relations  of  the  Association  with  him  had  been 
on  the  most  cordial  terms.  A.s  he  was  shortly  leaving  to  take  up 
important  work  in  Canada,  it  was  the  intention  of  the  Council  to 
arrange  a  farewell  gathering  in  his  honour. 

Mr.  Coates  quoted  the  following  figures  of  imports  into  Australia 
during  the  years  1912-13  and  1916-17  as  an  indication  of  the 
direction  in  which  business  was  flowing  : — 


United  Kingdom 
United  States... 
Japan  ... 


1912-13. 
...  £17,600,000 
9,500,000 
900,000 


1916-17. 

C  10,000,000 
1.5,000,000 
3,400,000 


These  figures  had  to  be  considered,  of  course,  in  their  relation  to 
enhanced  prices,  and,  therefore,  the  true  position  in  regard  to  the 
drop  in  the  volume  of  imports  from  the  United  Kingdom  was  even 
greater  than  that  showm  above,  as  the  1916-17  figures  included  the 
increased  cost  of  production,  due  to  the  war. 

American  and  Japanese  figures  did  not  carry  nearly  the  same 
percentage  of  increase.  Certain  industries  in  Australia  were  suffer- 
ing from  lack  of  raw  material,  the  export  of  which  had  been 
restricted  by  the  Imperial  Authorities,  owing  to  the  pre-occupation 
of  British  manufacturers  in  war  activities  ;  but  certain  manu- 
facturers had  at  times  had  material  ready  in  their  works  for  ship- 
ment, but  were  unable  to  ship  owing  to  having  no  priority 
certificates  or  shipping  permits.  It  was  understood  that  the  British 
Ministry  of  Munitions  had  established  a  system  of  issuing  rationed 
permits  for  certain  material  to  manufacturers,  and  the  purchase  of 
goods  manufactured  from  such  rationed  material  could  now  be  made 
withoiit  priority  certificates.  This  rationing  scheme  would  in  some 
measure  help  them  to  regain  business  in  Australia,  which  had  of 
late  been  going  elsewhere. 

The  British  Ministry  of  Munitions  had  also  established  Advisory 
Committees  to  work  in  conjunction  with  the  Department,  and  it 
was  felt  that  the  adoption  of  a  similar  procedure  in  connection 
with  the  office  of  the  Australian  Directorate  of  Munitions  would 
generally  have  a  beneficial  eBlect  upon  trade.  Mr.  Coates  referred 
to  the  activities  now  taking  place  in  Great  Britain  towards  the 
expansion  of  trade,  and  the  methods  to  be  adopted  to  afford  greater 
facilities  to  British  manufacturers  and  producers.  All  these 
happenings  were  indications  that  in  Great  Britain,  and  in  every 
Dominion  and  Colony  there  were  signs  of  alertness  and  firmer 
determination  to  organise  trade  and  to  co-operate  through  indus- 
trial associations,'  in  order  to  maintain  and  increase  the  prestige  of 
British  trade  after  the  war-.  Great  activities  had  taken  place  with 
the  object  of  placing  British  industries  foremost  in  the  world's 
markets,  and  establishing  them  throughout  the  Empire,  and  this 
Association  would  have  a  large  part  to  play  in  these  activities,  as 
the  ambassadors  of  commerce  representing  those  British  industries, 
and  to  consider  the  best  means  of  linking  up  with  the  movements. 
They  had  already  taken  the  first  step  in  the  appointment  of 
Mr.  Summers  (late  of  the  Commercial  Intelligence  Branch  of  the 
British  Board  of  Trade)  as  their  Loudon  representative. 

Pending  the  advent  of  peace,  they  must  meet  and  discuss  the 
problem  of  trade  after  the  war  in  all  its  bearings,  and,  if  possible, 
be  prepared  to  face  the  future.  The  conditions  of  the  nation's  life, 
and  of  industry,  were  constantly  changing,  and  they  were  faced 
with  problems  arising,  some  slowly  and  some  abruptly,  for  which 
there  was  no  precedent,  problems  which,  in  any  case,  could  not  fail 
to  be  charged  with  momentous  issues  for  their  industry,  and, 
perhaps,  for  their  Association. 

They  must  work  to  protect  the  interests  of  their  principals  who, 
through  their  efforts  to  win  the  war,  were  unable  at  the  present 
moment  to  cater  fully  for  the  Australian  market,  and,  where 
possible,  they  must  urge  for  that  measure  of  consideration  and 
preference  for  the  products  of  the  Mother  Country,  to  which  she 
was  entitled. 

Mr.  G.  T.  Milne,  H.M.  Trade  Commissioner,  said  that  there  never 
was  a  time  when  close  co-operation  between  the  factors  of  pro- 
duction and  distribution  was  more  necessary  than  now,  both  in 
Great  Britain  and  in  Australia. 

Mr.  T.  W.  Heath,  represepting  the  Sydney  Council  of  the 
Association,  voiced  a  complaint  that  many  business  men  in 
Australia  were  sending  registered  designs  of  British  goods  to  Japan, 
where  they  were  being  copied,  and  placed  on  the  Australian  market 
in  competition  with  the  products  of  British  manufacturers. 


"  NEW   PATENTS  APPLIED   FOR,    1918. 

(NOT    YET   PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  Si  Co  , 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool    and    Bradfoi^l 

6,748.  "  Instrument  lor  tapping  into  field  telegraph,  Src,  cables."  A 
MacArtair.      April  22nd.  s    p  .  . 

6,750.     "  Portable   electric   lamps."     H.    Rottenburg.      April   22nd. 

6.761.  "  Electric  motors,"  British  Thomson-Houston  Co.  (General  Elec- 
tric  Co.,  U.S.A.)     April   22nd. 

6.762.  "  Electromagnetic  switchci  "  British  Thomson-Houston  Co.  and 
H.  C.   Hastings.     April  22nd. 

6,767.  "  Electric  lampholdcrs  and  cord  grips."  C.  G.  Bennett  &  H.  Garde 
April  22nd. 

6,781.  "  Electric  switchgear."  H.  W.  Clothier  &  A.  Reyrolle  &  Co. 
April  22nd. 

6,785.>  *'  Electric  time  switches."  M.  A-  .\brahamson,  L.  Christiansen  and 
H.  E.   TVERMOES.     April  22nd 


6,7:M.     "Current-regulating   devices   for  dynamos  runnii 
Officine    Elettro-Mecc.\niche.     April    22nd.' 
6,811.     "  Electric    testing    apparatus."      J.    M.\crADDEN. 

6.816.  "  Isolating   faults  on    electrical    transmissions." 
Cro,mpton   &  Co.    April  23rd. 

6.817.  "  Protective    apparatus     on     alternating-current 
Collins  and  Crompton  &  Co.     April  23rd. 


April  23rd. 

A.   G.   Collins 


system.' 


6,829. 
6,840. 
engines. 
e,856. 
6,896. 


AND    H.    R, 

6,914.     "  Appa 
Morris 

6,918. 


"  Circuit     interrupters     for    elect 
'     E.  Marelli  &  Co.     April  23rd, 


6,931. 


"  Sparking   plugs  for  explosion  motors."     J.   F.   Edanois.     April  23rd. 
ignition    of     internal-combustion 
(Italy,    April    27th,    1917.) 
"  High-tension     transformers."       F.     Dessauer.      April    23rd. 
"  Ferraris    relay    for    protection   of   multiphase    motors,    &c."       R.    J. 
April  24th.     (Denmark,   April  24th,   1917.) 

for  electric   accumulators    and    batteries."      Liihanode,    Ltd., 
April    24th. 
for    detecting    variation    in    a    magnetic    field."      D.    K 
J.'W.  Roebuck.     April  24th. 

Electric   starters    for    internal-combustion    engines."      A.  H.  Midclev 
&  Co.    April  24th, 

ternal-combustion     engines."       F.      L. 


"  Self-starting 
KAPSON.      April   24th. 

6,932.     "Terminals   for    magneto-electric   machines,   &c."      A     M. 
R.  B.  North.     April  24th. 

6,978.    "  Telephonic  systems."     E.  A.  Graham  &  W.  J.  Rickets. 

6,981.     "  Elecbric       starter      for      internal-combustion      engines." 
Elettro-Meccaniche   &   G.  Questa.     April  25th. 

6,988.     "  Electric  lamp  fixtures."     S.    W.    Fauber.      April   25th. 

6.991.     "Apparatus     for     eliminating    interference     in     wireless    telegraphy." 
Marconi's  Wireless  Telegraph  Co.    &  H.  Richmond.     April   25th. 

7,006.    "  Coin-freed  telephone  call-boxes."    Ges.  fur  Elektrische  Indu-sthie 
April  25th.     (Austria,   May  25th,  1914.) 

7,006.     "  Electric  ignition   devices  for  internal-combustion  ei 
Kennington.     April  25th. 

7,011.    "  Coin-freed    telephone   call-boxes."      Ges.    fur    Hi. 
April   25th.      (Austria,    March    19th,    1917.) 


Allen 


April  25th. 
Officine 


VV.    O. 


7,022.     "  Apparatus    for   magnet 
J.    Krauer.     April   26fh. 

7,037.  "  Apparatus  for  rcprodut>ng  in 
ceived  as  electric  impulses  or  as  perforatioi 
AND  Co.,   &  A.  J.  PoLLEY.     April   26th. 

7,047.     "  Electric    induction    apparatus." 
(General    Electric  Co.,    U.S.A.)      April    26th, 

7,052.     "  Variable  electric    resistance."     S: 
AND  Co.,  VV.  E.  Dalby  and  J.  S.   Wilson. 


treatment  of  the    human,  body." 


ordinary    characters    messages    re- 
is  in  tape."    F.   G.  Creed,  Creed 


British  Thomson-Houston    Co. 
W.  G. 


Brazil,   Straker    &  Co. 


7,074.    "  Electro-deposition'  of  iror 
Shepherd.     April  26th. 

7,083.     "  Audion    or     lamp     relay 
April  26th.     (April  3Dth,  1917.) 

7,092.     "  Thermo-electrically-controlled   valves."     G.    Wilkinson. 

7,129.     "  Portable  electric    batteries."     Accumulators,   Ltd..    & 
April  27th. 


nplifying    apparatus,"      M,    Latour 


April    27th'. 
A.    Hunter. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parenthesis  are  thos 
printed    and    abridged,   and   all  subsecju 


15,975.     Electric     Cook 
(114,437.) 

16.800.  Ohmmeter.     B.   p.    Romai 

16.801.  Electric  Capacity    Meter. 
(114,439.) 


X9xe. 

Stoves.       F 


■Jovember   23rd,    1916.      (114,438.) 
P.   Romain.     November  23rd,    1916. 


ISXT, 

Electri 


Si  Ordn 


153.    Electromagnetic  Switches 
January    3rd.   1917.      (114,445.) 

2,865.     Electric    Water-heater.       E.    C.    Webster 
(114,448.) 

3,061.     Lifting   Magnets. 
1917.     (114,451.) 

3,253.     Electric    Heating 
(114,452.) 

4,493.     Magneto    of 


Elements.     L. 


COMP 


May    10th,   1916.      (106,475.) 


:  Accessories  Co.,   Ltd. 

February    27th,     1917. 

Si  Igranic  Electric  Co.     March  1st, 

G.    Gaunter.     September  5th,  1917. 

Rotating   Shield. 


Soc. 


Moteu 

4,701.     Incandescent  Electric  Lamps.     F.  Harrison  S:  I.  J.   Russell      March 
3lsU    1917.     1114,464.) 

4,758.    Telegraph  Systems.    J.  A.  L.  Dearlove,  A.   Davidson  S:  N    J    Perrv- 
iran.     April  2nd,    1917.     (114,467.)  ■"■  ' 

4,886.     Manufacture    of   Electric  Storage    Battery   Plates    and   the   Paste 
THEREFOR.     H.    Wade   (L.   H.   Flanders).     April  4th,  1917.      (114,475.) 

4.993.    Dekagnetiser     for    Continuous    or    Alternating    Currents.        A 
Hollingworth.     April   10th,  1917.      (114,483.) 

5,196.     Reversing     Devices     for     Internal<om8ustion     Engines     provided 
«ith  Electrical   Ignition.     A    G.   Hallbcrg.     April  12th,   1917.     (114,489.) 

5,220.     Electric  Welding.     W.  H.  Walker.     April   14th,   1916.     (105,572.) 

5,414.    Telegraph    Systems.      J.    A.     L.    Dearlove,    A.    Davidson    Si    N      I 
Ferryman.     April    17th,    1917.      (114,495.) 

8,937.     Electrically-driven   Road  Vehicles.     L.   la  Roche.    June  31st    1917 
(114,537.)  ■"  ' 

9,287.    Wireless  Signalling  Systems.     British  Thomson-Houston  Co.   (Gene- 
ral    Electric    Co.,    U.S.A.)     June  28th,    1917.      (114,539.) 

9,308.     Electrical  Condensers  for   High-tenmon   and  High-frequency  Cur- 
rents.     A.   KoWalski.     April    13th,   1917,     (Addition   to   9,111/17.)      (114,640.) 

9,959.     Electrical  Coils,   and  Methods  of  \\  indino  same.     H    Wade  (Uni- 
versal   Winding  Co.).     July    lOlh,   1917.      (114,.546.) 

10,215.    Ventilation    and    Cooling    of    Dynamo-electric   Machines.     C     W 
Major.     July   14th,  1917.     (114,549.) 

12,412.    Trolley  Wheels  or  Collectors  for  Electricity.    A.  E.  Alexander 
(Ollard    Trolley    Wheel    Co.,   U.S.A.).     August  29th,    1917.     (114,571.) 

13,399.    Control   System   for   Two    Electric  Motors  operating   a    Number 
OF  Shafts.     G.  Paratore.     October  9th,  1916.     (112,008.) 

13,726.    Device    for    Overhead    Electric   Trolley  Wires. 
VV.  Dawdry   &   H.  W.    H.  Richards.     September  24th,  1917 

14,033.    Electric    Couplings.      H.    de    la    Valette.      Nov. 
(110,908.) 

15.883.    Shade    Supports  for    Gas    Burners    and    Electric  Lights.     F 
Gould  &  E.  S.  Stamp.     October  31st,  1917.     (114,586.) 

16,267.    Magneto-electric  Machines.     British  Thomson-Houstoh  Co.  Sc  A 
Young.      November   7th,  1917.      (114,588.) 


P.    Dawson,    F. 

(114,578.) 

iber    Srd,    1916. 

J- 


18X8. 

,       M.     B.     Kichti 


January     18th,     1918. 
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The  discussion  on  this  subject  which  took  place  at 
tiie  Institution  of  Electrical  Engineers  last  week  was 
highly  interesting  and  profitable,  and  should  bear 
valuable  fruit.  Moreover,  it  was  preceded  by 
several  announcements  by  the  President  which  again 
calJ  forth  oiu"  congratulations  to  the  Council  on  the 
maintenance  of  its  progressive  policy,  and  the 
promptitude  of  its  action  in  connection  with  im- 
portant industrial  developments,  which  are  reported 
in  our  "  Notes  "  columns  to-day. 

The  subject  of  the  meeting  was  one  with  which 
we  have  identified  ourselves  for  many  years,  parti- 
cularly in  connection  with  Canadian  trade;  before 
the  war  we  repeatedly  brought  this  matter  to  the 
notice  of  out  readers,  and  endeavoured  in  every 
possible  way  to  arouse  their  interest  in  the  immense 
possibilities  of  Canada  as  a  market  for  our  manu- 
facturers. One  of  the  principal  obstacles  to  the 
•  development  of  this  opening  for  trade  in  electrical 
appliances  was  the  firm  establishment  throughout 
the  Dominion  of  the  st"aiidards  of  the  Underwriters' 
Laboratories  ol  Chicago,  and  in  our  issue  of  Janu- 
ary 3rd,  1913 — bO'  quote  nuerely  one  instance — after 
discussing  an  exhaustive  report  by  Mr.  C.  Hamilton 
Wickes  to  the  Board  of  Trade  on  the  constitution 
and  operation  of  these  Laboratories,  we  expressed 
emphatic  agreement  with  his  view  that  a  similar 
institution  should  be  formed  on  tins  side  of  the 
water,  to  act  in  conjunction  with  the  Chicago 
organisation.  By  no  other  means  could  the  neces- 
sary "  hall-mark  "  be  conferred  upon  British  manu- 
factures, to  enable  them  to  command  acceptance  in 
North  America;  unless  they  bore  the  authorised 
label  they  stood  no  chance  whatever  of  gaining 
popular  recognition. 

Six  months  later  we  were  glad  to  announce  that 
a  branch  of  the  Chicago  Laboratories  had  been 
formed  in  London,  Messrs.  Heap  &  Digby  having 
been  appointed  engineers  in  Great  Britain  to  the 
ChicagOi  institution,  and  authorised  to  inspect  and 
approve  articles  for  Canada  before  they  left  the 
British  factoi-y — thus  removing  the  heavy  handicap 
involved  by  the  necessity  previously  incurred  of  hav- 
ing them  inspected  after  arrival  in  the  Dominion. 
This  arrangement  came  into  operation,  and  was  in 
force  until  the  war  broke  out  and  diverted  attention 
from  the  subject. 

The  subject  of  the  discussion  was  a  familiar  theme 
to  Mr.  Wordingham,  to  whom  is  due  the  credit  for 
having  brought  it  fonvard  no  less,  than  20  years 
ago;  again  in  May,  1913,  he  pressed  the  matter  upon 
the  attention  of  the  Institution,  and  the  Industrial 
Committee  recommended  the  establishment  of  a 
national  proving  house;  but  the  then  Council  of  the 
I.E.E.  rejected  the  scheme  as  having  a  "  political  " 
tendency,*  and  turned  it  down,  shortly  afterwards 
extinguishing  the  Conmiittee  itself.  Tempora 
viitia'ntur— and  wliat  a  salutary  change  has  come 
over  the  Council !  Truly,  we  are  making  progress 
at  last.  Mr.  Wordingham  published  his  scheme 
in  our  issue  of  July  24th,  1914.  p.  124,  and  we  tender 
him  our  hearty  congratulations  on  the  coming 
fruition  of  his  ideas,  on  practically  the  very  lines 
which  he  then  advocated — and  now  with  the  sup- 
port of  the  I.E.E.  Council. 

By  a  coincidence,  we  had  in  hand  at  that  date  an 
article  outlining  a  similar  proposal,  which  we  pub- 

*  Electrical  Review,  May  22nd,  1914,  p.  8-54. 


458 


THE    ELECTKICAL    KEVIE"Wo 


[Vol.  8->.    No.  2.112,  Mat  17,  1919 


lished  in  the  following  issue  '(Elec.  Rev.,  July  31st, 
1914,  p.  193);  we  have  pleasure  in  stating"  that  the 
author,  who  then  preferred  anonymity,  was  Mr.  C. 
Tumbull,  whoni  we  join  with  the  President  in  our 
congratulations. 

As  regards  the  present  scheme,  wliile  there  is  no 
need  to  discuss  the  details  of  its  organisation,  we 
are  glad  to  note  that  the  Director  of  the  National 
Physical  Laboratory,  Sir  Richard  Glazebrook,  pro- 
mised his  cordial  co-operation,  and  that  the  Secre- 
tary of  the  B.E.A.M.A.,  Mr.  D.  N.  Dunlop,  ex- 
pressed the  approval  of  his  Association.  Mr.  C.  le 
Maistre,  Secretai-y  of  the  British  Engineering  Stan- 
dards Committee,  speaking  unofficially,  also  heartily 
endorsed  the  propoisals  of  the  Council,  and  we  have 
no  doubt  that  they  will  be  supported  by  the  whole 
industry.  All  is  nOAV,  therefore,  plain  sailing,  and 
we  hope  soon  to  see  this  excellent  and  long-wanted 
institution  established  on  a  finn  basis.  We  have  re- 
ferred above  to  its  connection  with  Canadian  trade, 
and  there  is  no  question  that  this  has  had  a  great 
deal  to  do  with  the  matter;  but  the  benefits  to  be 
derived  from  the  National  Proving  House  will  be 
by  no  means  confined  to  this  particular  market — 
they  will  be  felt  in  every  market,  at  home  and 
abroad,  to  which  our  manufactures  penetrate. 


Foreign 
Languages 
and  Trade. 


It  cannot  be  said  that  the  British 
cominercial  world  has  done  its  best 
to  encoiiirage   the   study  of   foreign 
languages.    Too  many  boys  destined 
for  clerical  and  such-like  careers  in 
oommierce    leave    school    with    only    a    very    slight 
acquaintance  with  other  tongues  besides  their  own. 
Only  in  special  cases  here  and  there  have  employers 
encoiiraged  their  young  employes  to  complete  this 
half-knowledge,  or  to  learn  other  languages.       We 
have  met  merchants  who  attached  little  importance 
to  such  qualifications  because  they  could  always  get 
translation  work  done  at  such-and-such  a  rate  at  a 
bureau    run  by  sorhe   foreigner   or  otlier.        Then, 
when  a  member  of  the   staff  had   grown  up  with 
and  learned  the  business  itself  so  as  to  be  capable 
of  going  on  a  tour  of  representation  abroard,  he  was 
boimd  to  be  at  a  disadvantage  because  be  knew  little 
beyond    his   own  nativie  language.       Who  has    not 
known  cases  in  which  a  foreigner  has  been  engaged 
to  travel  abroad  for  a  British  house  partly  because 
his  credentials  included  linguistic  attainments  ?    The 
best  course  surely  is  to  send  British  men  who  know 
the  business,  and  toencourage  them  in  good  time  to 
learn  languages   likely  to   be   of  assistance   in  the 
markets    that   the    firm-   intends    to    develop.       We 
trust  that  we  are  getting  away  from  our  old  neglect- 
ful ways  to-day,  in  view  of  the  approaching  need 
for  strong  representation  in  many  foreign  countries 
where  our  own  language  is  only  slightly  used.     In 
the  past  it  was  so  easy  and  so  cheap  to  engage  a 
German  clerk   for  office  work   that  an   English  lad 
with  linguistic  knowledge  was  not  appreciated  and 
paid  as  he  should  have  been.    We  hope  that  we  have 
learned  the  lesson  well,  and  that  we  shall  be  on  our 
guard   in  the    future.     The  dangers  attending   our 
neglect  of  business  languages,  so  obvious  to  many  of 
us  to-day,  are  emphasised  by  the  report  of  the  Gov- 
ernment  Committee    which   has    inquired    into    the 
"  Position    of    Modern    Lang^uages    in    the    Educa- 
tional System  of  Great  Britain."    Too  many  of  our 
sons  have  been  spending  years  learning  Greek  and 
Latin   when   they    ought    to    have    been    otherwise 
occupied.      We    shall   be   extremely   unwise   if   we 
allow    them    to    carry    present-day    justifiable    pre- 
judices    to     such     an     extent    that     they    neglect 
German.    The  evidence  collected  by  the  Committee 
testified  to  the  fact  that  in  the  past  business  opera- 
tions had  been  hampered   by   British  ignorance   of 
foreign  languages,  and  heads  of  finns  who  did  them- 
selves  possess  such   knowledge  showed   how  valu- 


able it  had  been  to  them  in  their  trading  relations. 
I'hose   who  testified  that    English  was   the  leading" 
languag"e  of  commieroe,  and  desired  that  we  should 
ti"y  to  make  its  use  imiversal,  may  have  stated  a  fact^ 
but  not  one  that  would  justify  ivs   in   ignoring  the 
conditions    prevailing    in    South    America,    Russia, 
China,     Spain,    Italy,    and    some    other    important 
markets  where  Germany  found  her  way  in  because 
her  agents  were  equipped  with  a  knowledge  of  the 
languages  of  those  countries.    There  are  tens  of  thou- 
sands of  potential  purchasers  in  the  world  who  do 
not  know  half-a-dozen  words   of  English.     Are  we 
to  tell  them  to  leain  English  first  if  they  want  to  do 
business  with  us?     If  that  is  to  be  oiir  attitude  we- 
deserve   to  lose   in  the  trade   competition  that  will 
confront    us.      Surely  we    know    by   now   the   use- 
lessness   of  circulating  abroad  correspondence  and 
catalogues  limited  to  our  own  language,  prices,  and 
weights  and  mea.sures.     Few  firms   of   standing  in 
the    electrical    trade    are    likely    to     fall    into    the 
error    of    ignoring"    that    warning    in    the    future. 
The    Committee   conclttdesi  its    report   with  a  num- 
ber  of    recommendations   which    we   trust    will    be 
acted  upon.       It    is    unfortunate  that   the  war-time 
shortage    of    paper,    or,    shall   we    say,    its   use    for 
wliat  to  us  are  unessential  purposes,  sliould  prevent 
the  fullest  possible   publicity  being"  given   through- 
out the  length  and  breadth  of  the  land  to  these  re- 
commendations.    It  needs  to  be  widely  known  that 
after  an  exhaustive  study  of  the  subject  the  Com- 
mittee advises  that  the  business  community  in  eveiy 
considerable    centre    of   foreign   trade  or   of  manu- 
facture  for   foreign   markets   should    take   steps  in 
conjunction   with  the    education   authorities  to   fur- 
ther the  formation  of  institutes  of  languages,  both 
for  full-time  and  for  part-time  study;  also  that  busi- 
ness   men    should  encourage    the   study    of    foreign 
languages   by   those    members   of   their    staffs    who 
possess  good  business  ability,  and  show  capacity  for 
such   study,  by  inducing  them  to  attend  such  insti- 
tutes;   also  that   commercial  houses    and    industrial 
firms  should  bring  to  the  knowledge  of  the  school 
authorities  the  opportunities  that  present  themselves 
from   time   to  time   for  all  those  who  liave  special' 
aptitude  for  foreign  languages.     In  conclusion,  we 
would  suggest  that  at  the  present  time,  when   our 
business  houses  are  so  dependent  upon  junior  staffs, 
employers,    managers,    and    heads    of    departments 
might   give  these    assistants    fatherly  counsel  upon 
the   subject^  and   impress   upon  them  the   necessity 
for  fitting  themselves  at  once  for  the  foreign  trade 
conditions  of  the  next  few  years. 


The  Bill  promoted  by  the  British 
Electric  Aluminium    Co.     to    enable     it    to 

Power  Supply,  obtain  an  increased  supply  of  water- 
power  for  the  production  of  alumi- 
nium was  up  for  second  reading  in  the  House  of 
Lords  on  April  30th,  but,  although  it  was  supported 
by  the  Board  of  Trade  and  the  Ministry  of  Muni- 
tions, it  met  with  strong  opposition,  mainly  on  the 
grotmd  that  the  generation  of  power  from  our 
natural  resources  was  a  question  of  national  import- 
ance, and  ought  not  to  be  dealt  with  piecemeal  by- 
a  commercial  concern  for  private  profit.  It  was 
urged,  also,  that  a  work  of  such  magnitude;  could: 
not  be  completed,  and  ought  not  to  be  put  in  hand, 
during  the  war,  and  eventually  the  Bill  was  with- 
drawn. 

The  question  of  national  policy  was  raised  also  in 
connection  with  the  third  reading  of  the  Shropshire, 
/Worcestershire,  and  Staffordshiie  Electric  Power 
Bill,  the  debate  on  which  was  adjourned  till  after 
Whitsuntide.  Evidently,  therefore,  the  idea  of  re- 
organisation of  electricity  supply  on  a  national  basis- 
is  receiving  very  serious  consideration  in  Parlia- 
mentary circles.  We  sincerely  hope  "that  the  result 
will  not  be  merely  to  delay  the  progress  of  elec- 
tricity supply. 
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ELECTRIC  SHIP  PROPULSION  BY  THE  LJUNGSTROM  TURBINE. 


As  mentioned  in  our  last  issue,  we  recently  paid  a  visit  to 
tlie  North-East  Coast  to  inspect  the  machinery  frf  the  first 
British  sea-goinc;  merchant  ship  propelled  by  electricity — the 
s.s.  Wuhtjj  Castle,  of  0,000  tons,  which  has  been  built  by 
Messrs.  John  Blumer  ct  Co.,  of  Sunderland,  to  the  order  of 
the  Lancashire  Shipping  Co..  Ltd.  (Messrs.  J.  Chambers  and 
Co.,  Liverpool).  The  installation  is  of  exceptional  interest, 
not  only  because  it  marks  a  new  era  in  British  marine  engi- 
neering, but  also  because  the  prime  mover  is  the  Lj angstrom 
steam  turbine,  a  machine  of  unique  design  and  construction, 
highly  efficient,  and  of  light  weight. 

In  our  issue  of  October  10th,  191.3,  we  gave  an  illus- 
trated description  of  this  turbine,  which  was  developed 
some  three  years  previously  by  Jlr.  B.  T>jungstr6m,  a 
Swedish  engineer,  and  is  manufactured  in  this  country  by  the 


As  will  be  seen  from  the  accompanying  illustration,  this' 
is  the  only  rigid  support  of  the  generating  set,  so  that  no 
provision  for  e.xpansion  is  required  ;  stout  steel  six-ingB- 
bear  the  weight  of  the  machine  at  either  end. 

The  two  alternators  are  normally  electrically  coupled  in: 
parallel,  automatically  synchronise  whilst  running  up  to 
speed,  and  run  as  one  machine.  A  single  exciter  is 
mounted  on  the  outer  end  of  one  of  the  generator  shafts, 
and  excites  both  fields  in  series.  The  speed  is  controlled 
by  a  centrifugal  governor  actuating  an  oil  relay,  and  an 
emergency  device  is  provided,  which  cuts  off  the  steam  by 
releasing  the  oil  pressure  if  the  speed  becomes  excessive,  or 
if  the  bearings  overheat.  Forced  lubrication  is  provided  \>y 
an  oil-pump,  which  also  supplies  oil  under  pressure  to 
control  the  stop-vah-e. 


L.IUNGSTEciM   625KU.    Tl  la;u  i.E.N'ERATOK  FOR  THE  '' WULSTY   CaSTLE.' 


Brush  Electrical  Engineering  Co.,  Ltd.  A  more  detailed 
description  by  Mr.  R.  S.  Portham  was  abstracted  in  our 
issues  of  May  5th  and  12th,  1016.  The  turbine  is  of  the 
radial-flow  type,  with  no  fixed  guide-blades,  the  blading 
being  carried  in  concentric  rings  on  the  faces  of  two  disks 
which  revolve  in  opposite  directions.  These  disks  are 
mounted  on  short  shafts,  which  are  bolted  to  the  ends  of 
the  rotor  shafts  of  two  three-phase  alternators,  and  are 
entirely  overhung,  so  that  the  two  rotors  can  be  uncoupled 
from  the  generator  shafts  and  removed  together,  without 
disturbing  the  rotors  of  the  generators.  The  total  weight 
of  the  two  rotors  and  blading  of  a  1,000-KW.  set  is  only 
about  5  cwt.  As  the  relative  speed  of  the  two  sets  of 
bliuling  is  twice  the  actual  speed  of  either,  and  the 
turbine  is  of  the  reaction  type,  the  conditions  enable  a 
very  high  efficiency  to  be  attained.  Steam  enters  at  the 
i-entre,  and  flows  out  radially  through  the  interlacing  sets  of 
blades,  being  discharged  into  an  exhaust  chauilicr  which 
surrounds  the  rotors  ;  thence  it  passes  immediately  into  the 
condenser,  upon  which  the  turbo-generator  is  mounted,  the 
turbine  casing  being  bolted  directly  to  the  condenser  inlet. 


Owing  to  the  high  relative  speed  of  the  two  rotore,  the- 
number  of  rows  of  blades  is  only  one-fourth  of  the  number 
required  in  an  ordinary  reaction  turbine  ;  the  whole  of 
the  revolving  parts  are  mounted  symmetrically  on  solid 
disks,  so  that  there  is  no  liability  to  distortion  due  tc 
temperature  changes,  and  the  highest  degrees  of  superheat 
can  be  safely  employed.  The  turbine  is  exceedingly  com- 
pact, the  whole  set  being  smaller  than  an  ordinary  reaction- 
turbo-generator. 

In  the  paper  by  Mr.  Portham,  mentioned  above,  which  was 
read  before  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland,  the  author  dealt  very  fully  with  the  application 
of  the  Ljungstriim  turbine  to  marine  pro]iulsion,  and  gave 
particulars  of  tests  carried  out  on  two  Swedish  steamships — 
the  Mjiilner  driven  by  two  of  these  turbines,  and  tlie  Mimtr, 
a  sister  ship  driven  by  triple-expausion  reciprocating 
engines  ;  under  the  same  running  conditions,  the  fuel  con- 
sumption of  the  former  vessel  in  service  was  38'6  ])er  cent. 
less  than  that  of  the  latter,  and  the  turbine  eiiuipment 
showed  a  relative  reduction  in  weight  and  space  occupied  of 
25  per  cent.     Maintenance  costs   in    It;  months'  running 
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were  prpctically  nil,  and  no  breakdowns  were  recorded. 
Owing  to  the  high  superheat  permissible  and  the  character- 
istics of  the  turbine,  the  gain  in  thermal  efficiency  fully 
compensates  for  the  losses  due  to  electrical  conversion  ;  an 
astei'D  turbine  is  umiecessary,  as  the  motors  are  reversible, 
and  the  boiler  plant  is  reduced  in  proportion  to  the  steam 
consumption  of  the  propelling  plant. 


Stator  of  the  Ljukgstroji  Geneeatoe. 

While  the  Wuhti/  CastJe  is  the  first  British  ship  equipped 
with  the  Ljungstrom  system,  she  will  not  long  remain  the 
only  one  ;  several  Swedish  ships  have  been  fitted  with  it, 
and  the  contracts  completed,  or  in  course  of  execution,  for 
installations  varying  from  1,000  to  6,000  s.h.p.,  amount  to 
102,000  s.h.p.,  no  fewer 
than  45  British, 
American,  and  Scan- 
dinavian ships  being 
■concerned. 

"'Turning  to  the  in- 
stallation on  the 
Wulsly  Castle,  one's 
first  impression  of  the 
engine  room  is  one  of 
spaciousness.  The 
centre  is  occupied  by 
themotorsandgearing ; 
at  either  side  is  a  turbo- 
-generator  and  con- 
•denser,  and  above  is 
empty  space  up  to  the 
bridge  deck,  offering 
a  striking  contrast  to 
the  engine  room  of  a 
ship  driven  by  recipro- 
cating engines.  Each 
turbo -generator  con- 
sists of  two  three-phase 
alternators  coupled  to 
the  turbine  rotors,  each 
machine  having  a  full- 
load   output  of   312-0 

K\v.  at  650  volts,  60  cycles,  and  running  at  3,600 
B.p.iL  Thus  tach  set  has  a  total  output  of  625  Kw., 
giving  an  aggregate  output  of  1,250  KW.  The  rotors 
are  of  the  bipolar  revolving-field  type,  consisting  of 
solid  steel  forgings,  in  which  slots  are  milled  to  receive 
tlie  windings  ;  the  latter  are  of  heavy  copper  strip,  completely 
formed  Wore  insertion  in  the  slots",  and  are  insulated  with 
mica  between  turns  and  between  the  coils  and  core.  Each 
rotor  earries  a  fan  for  cooling  the  machine  ;  axial  ventilation 
ij  employed  throughout,  and  the  ducts  are  so  arranged  that 


they  can  be  cleaned  without  stripping  the  machine.  The 
heated  air  is  carried  off  by  trunks  to  the  Howden  preheating 
plant,  to  be  farther  heated  by  the  exhaust  gases  from  the 
boilers,  and  finally  fed  to  the  furnaces,  no  other  fan.s  being 
necessary. 

The  stators  of  the  generators  are  wound  with  one  solid 
bar  per  slot,  insulated  with  a  seamless  mica  tube  ;  the  end 
connections  are  of  very  massive  flat  strip,  supported  by 
specially  designed  brackets.  An  exciter  is  directly  coupled 
to  each  set.  The  machines  are  specified  to  run  at  full  load 
for  six  hours  without  exceeding  a  temperature  rise  of 
65°  F. 

The  turbines  are  run  up  with  exhaust  to  the  atmosphere, 
oil  under  pressure  being  providedjby  separate  steam-driven 
pumps  :  on  the  attainment  of  a  certain  speed  the  auxiliary 
oil,  circulating,  and  air  pumps  automatically  come  into 
operation,  and  the  steam  oil  pump  shuts  down.  The  circu- 
lating pump.is  of  the  Pulsometer  type,  driven  by  an  18-b.h.p. 
motor ;  the  air  pump,  of  the  Kinetic  type,  and  the  condensate 
pump,  both  made  by'the  Pulsometer  Engineering  Co.,  Ltd., 
are  driven  by  15-b.h.p.  Brush  vertical-shaft  motors.  All 
the  auxiliary  motors  are  of  the  squirrel-cage  induction  type, 
and  Ijoth  sets  can  he  supplied  with  current  from  either 
generating  set ;  the  motors  are  controlled  by  Berry  switches, 
mounted  on  switchboards  at  the  after  end  of  the  engine 
room,  l)ut  in  practice  they  are  run  up  simultaneously  with 
the  generators.  The  qondenser  is  of  the  Contraflo  type, 
made  by  the  Brush  Co. 

The  main  driving  motors  are  of  the  ventilated  enclosed 
type,  with  enclosed  slip  rings,  and  are  mounted  side  by  side 
in  t'le  middle  of  the  engine-room  ;  each  is  coupled  by  a 
heavy  flexible  coupling  to  the  shaft  of  a  pinion  gearing 
with  a  large  double-helical  spur-wheel,  made  by  the  Power 
Plant  Co.,  and  completely  enclosed. . 

The  motors  are  each  capable  of  a  continuous  output  of 
785  H.p.  with  a  temperature  rise  not  exceeding  65°  P.,  and 
have  an  overload  capacity  of  120  per  cent,  without  stalling. 
They  are  fitted  with  brush-lifting  and  shoi-t-circuiting 
gear,  to  avoid  friction  loss  and  wear  of  brushes,  and  are 
designed  for  the  highest  possible  efiicienQy,  the  guarantee 
being  ;)4  per  cent,  at  full  load.  The  stators  are  wound 
with  a  single  bar  per  slot,  insulated  with  seamless  mica 


IsDccTioN  Motors  and  Geabing. 


tubes  ;  the  rotor  windings  are  of  the  cylindrical-barrel 
type,  involving  special  designs  to  ensure  a  positive  drive  of 
the  rotor  spiders  and  windings,  on  account  of  the  high 
peripheral  speed  and  quick  reversals.  Ventilation  is 
effected  by  fans  mounted  on  the  spiders.  The  slip  rings 
are  of  gunmetal.  and  are  mounted  on  an  extension  of  the 
shaft  outside  the  bearing,  as  shown  in  one  of  our  illustra- 
tions. The  bearings  are  of  the  pedestal  type,  with  split 
spherical  bushes  and  removable  caps,  and  are  provided 
with  forced  lubrication.     Each  motor  is  carried  on  a  lied- 
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plate  e.xtended  to  join  uj)  to  the  gear  casing.  The  motors 
run  at  714  r.p.m.,  and  the  propeller  shaft,  which  is 
coupled  to  the  large  s]iur-wheel,  at  76  r.p.m.  The 
total  speed  ratio,  generator  to  propeller,  is  therefore  about 
47  :  1,  and  the  shaft  h.p.  is  about  1,500.  An  oil  pump  is 
mounted  on  the  after  end  of  each  pinion  shaft,  and  the  pro- 
peller shaft  is  provided  with  the  Michell  thrust-bearing. 

The  manoeuvring  gear  is  wholly  comprised  on  a  panel  at 
the  forward  end  of  the  engine  room,  mounted  on  the  front 
of   a  cubicle   containing   the  controlling  apparatus.     The 


is  in  the  full-speed  position,  nor  can  the  gear  lie  moved  from 
the  stop  position  unless  the  brushes  are  down.  Reversal  is 
effected  with  the  hand- wheel  in  the  stop  position  by  one 
elec'trically-operated  oil-tyiDe  reversing  switch,  which  reverses 
two  of  the  phases  in  the  statoi'  circuits.  The  switch  is  so 
designed  that  each  motor  can  be  supplied  from  either 
generator,  singly  or  in  parallel.  The  rheostats  regulating  the 
excitation  of  the  generators  are  geared  to  the  main  hand-wheel 
so  as  to  prevent  an  undue  variation  in  voltage  when  the 
hand  wheel  is  tunicd  ;  the  rheostats  can  also  he  operated  by 


■  I  RoTOR^i  AND   BRU.SH-GBAR   OI''   MOTORS. 

speed  of  the  motors  is  regulated  by  inserting  resistance  in 
series  with  the  rotors  ;  the  resistances  are  of  the  liquid 
type,  consisting  of  two  sets  of  cones  of  a  cast-iron  alloy,  the 
lower  ones  being  stationary  and  filled  with  jDotash  solution, 
while  the  upper  ones  are  carried  on  vertical  spindles,  which 
are  raised  or  lowered  by  a  hand-wheel  mounted  on  the  front 
of  the  panel,  the  weight  of  the  cones  being  counterbalanced 
so  that  the  effort  required  to  turn  the  wheel  is  nominal. 
Rotating  the  hand-wheel  from  the  mid  position  through  a 
right  angle  in  either  direction  causes  the  propeller  to  rotate 
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hand.  Oil  switches  with  overload  trips  are  provided  in  the 
motor  stator  circuits,  and  oil  switches  with  overload  and 
reverse  trips  in  the  generator  circuits.  The  instruments 
mounted  on  the  panel  include  one  bus- bar  voltmeter,  two 
watt-hour  meters  in  the  generator  circuits,  two  ammeters 
(one  in  each  generator  circuit),  and  two  exciter  voltmeters  : 
synchronising  gear'  for  paralleling  the  generators  is  mounted 
on  a  bracket  attached  to  the  manamvring  panel.  The  whole 
of  the  manoeuvring  gear  is  housed  in  a  cubicle  close  to  the 
motors,  as  shown  in  our  illustration  :  the  cubicle  is  built 


Lk^UID   C0NTKOI,LIN(i    RESl.STANCIiS.    IN    "  .STOP  "    AND     '  FiIiIl-SI'KEI)  "    POSITIONS. 


in  the  same  direction,  at  a  speed  corresponding  to  the  a 
through  which  the  wheel  is  turned.  Tn  the  mid  positi( 
the  wheel  the  upper  coues  are  lifted  entirely  out  ol' 
liquid,  the  rotor  circuit  is  broken,  and  the  motors 
stopped.  At  full  speed  the  cones  are  nearly  in  contact, 
the  resistances  are  cut  out  by  a  short-circuiting  switch, 
liquid  is  circulated  through  coolers  by  small  motor-dr 
Pulsometer  pumps,  and  the  brush-lifting  gear  on 
motors  is  mechanically  interlocked  with  the  manfou\ 
gear,  so  that  the  brushes  cannot  be  raised  unless  the 
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of  (;liauncl  and  angle-iron  framework  covered  with  steel 
plates,  hinged  doors  of  perforated  metal  being  provided  at 
the  sides  to  give  access  to  the  geai'. 

The  cubicle  rests  on  the  coolers  lor  the  electrolyte,  and 
the  cables  from  the  various  machines  arc  iirought  into  a 
seating  below  the  coolers ;  the  connections  between  these 
cables  and  the  gear  arc  of  solid  copper  rod,  carried  in  ducts 
at  the  back  of  the  cubicle.  Most  of  the  switches  and  in- 
struments were  supjilied  by  Messrs.  Switchgear  &  Cowans, 
Ltd.     The  wiriutr  consists  of  three-core  armoured  cable. 
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A  small  ligbtin.ff  set  is  provided,  consisting  of  a  de  Laval 
turbine  coupled  to  a  20-kw.  motor-generator  set,  comprising 
a  three-phase  motor  and  a  D.c.  compound-wound  generator 
working  at  CO  volts,  1,720  r.p.51.  The  turbine  drives  the 
dvnanio.  with  the  motor  uncoupled,  when  the  main  gene- 
rators are  shut  do^vn,  but  normally  the  turbine  is  uncoupled 
and  the  motor  drives  the  dynamo.  This  set  can  also  be 
used  for  exciting  the  main  alternators  in  case  of  emergency. 

The  steering  gear-  is  electrically  controlled,  of  the 
Hele-Shaw-ilartineau  type — a  20-b.h.p.  three-phase  motor 
actuating  an  hydraulic  telemotor.  Normally  the  steering 
engine  only  absorbs  alMut  5  b.h.p.,  and  it  is  extremely 
sensitive. 

The  accompanying  ciwves  show  the  cliaracteristics  of  the 
motoi-s,  whicli  on  test  gave  an  efficiency  of  94".s  per  cent., 
at  full  load,  with  a  power  factor  of  0"87,0. 

"We  are  indebted  to  the  contractor,  the  British  Ljung- 
striim  Marine  Tm-bine  Co..  Ltd.,  for  the  opportunity  to 
inspect  this  interesting  installation,  and  for  the  illustrations 
here  reproduced.  Most  of  the  plant  was  made  by  the  Brush 
Electrical  Engineering  Co..  Ltd.,  of  Loughborough,  who 
have  also  built  many  Ljungstriim  turbo-generators  for 
British  power  .stations.  The  work  was  carried  out  under 
the  superv'ision  of  ilessi-s.  Wm.  Esplen  &  Son,  consulting 
engineers,  of  Livei-pool. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Beaders  are  invited  to  snbmit  particulars  of  new  or  improvei 
devices  and  apparatvi,  which  will  be  published  if  coruidered  of 
ruficient  interest. 

Ironclad  Cubicle  Switchboard. 

A  1.5.000-volt  "Witton"  ironclad  cubicle  switchboard  i?  depicted 
in  the  accompanTing  Ulustration.  fig.  1.  The  whole  of  the  apparatus, 
includinsr  isolating  links,  instrument  transformers,  and  so  forth, 
is  included  in  the  cubicle,  and  very  special  care  has  been  taken  to 
<rive  adequate  clearances.  The  oil  switch  has  a  capacity  of  200 
amperes,  and  is  constructed  of  .steel  throughout,  there  being  one 
tank  per  phase.     By  means  of  a  simple  tank-lifting  device,  any 


Fig.  1.— l.".,000-voLT  Irosclad  "Witton''  Switchboard. 


tank  can  Ije  removed  to  inspect  the  switch  or  replace  the  oil. 
Despite  the  size  of  the  switches,  the  design  is  such  that  they  can 
be  easily  ojierated  by  hand.  The  doors  at  the  back  which  give 
access  to  the  whole  of  the  apparatus  are  interlocked  with  the  oil 
switches,  giving  the  well-known  "'  Witton  "  mistake-proof  character- 
istics. This  switchboard  was  constnjcted  by  The  General  Elec- 
tbic  Co.,  Ltd.,  of  Witton,  Birmingham,  and  CT,  Queen  Victoria 
Street,  London,  B.C.  4. 


B.T.H.   Induction  Motors. 

We  have  received  from  the  BRITISH  Thomsox-Hocston  Co..  Ltd.. 
Rugby,  their  new  illustrated  descriptive  list,  No.  2,142B.  on  two  and 
three-phase  induction  motors.  The  illustration,  fig.  2,  shows  a 
slip-ring  induction  motor  (type  IX,  form  M)  with  specfal  drip- 


FiG.  2. — Drip-Proif  Slip-Ring  Induction  Motor. 


proof  covers,  fitted  to  the  openings  in  the  frame  and  end  s'nields. 
These  covers,  while  allowing  efficient  ventilation,  protect  the  motor 
f  ixim  falling  dirt  and  drippings  of  water  such  as  is  likely  to  Ix; 
met  with  in  mines. 

This  type  of  machine  is  one  of  three  different  tyjjes  that  have 
been  standanlised,  so  that  motors  up  to  l.^O  H.P.  capacity  and  to 
meet  most  conditions  of  service  cau  be  supplied.  "T.vpe  IX  em- 
braces all  medium  and  large  motors,  lioth  of  the  squirrel-cage  and 
the  slip-ring  forms  :  it  also  covers  the  small  squirrel-cage  motors 
up  to  10  H.P.  Two-  and  three-phase  motors  of  any  of  the  above 
tyi)es  can  be  designated  by  the  additional  letter  Q  or  T  respectively. 
Numbers  are  assigned  to  the  frame  sizes,  so  that  the  size  of  any 
machine  can  be  specified  by  quoting  the  type  symbol  and  frame 
number.  Form  letters  K  and  M  are  used  for  the  squirrel-cage  and 
slip-ring  motors  respectively. 

Automatic  Control  for  High-Rated  Electric  Furnaces. 

The  accompanying  diagram,  fig.  3.  shows  an  arrangement  whereby 
variable  voltage  operation  of  three-phase  electric  furnaces  can  be 
accomplished  by  changing  the  high-voltage  connection.  The  high 
melting  voltage  is  obtained  by  connecting  the  high-voltoge 
windings  in  delta  and  the  lower  refining  voltage  by  connecting 
them  in  star.  During  the  melting  jieriod  variable  voltage  is 
obtained  by  means  of  high-voltage  taps,  and  external  reactance  is 
provided  to  be  cut  ia  during  this  melting  period.     The  furnace  is 


Furnace 


Fig.  3. — Different  Heats  obtained  bt  Changing 
High-Voltage  Connections. 

equipped  with  a  three-section  control  panel  containing  three  shunt 
relays  and  three  contactor  groups.  Contact -making  ammeters  are 
also  provided,  with  dash-pots  to  prevent  hunting  of  the  electrode 
motor,  and  the  coils  are  provided  with  taps  which  are  used  to  vary 
the  amount  of  power  supplied  to  the  furnace.  Each  contactor 
group  consists  of  three  units  all  mechanically  interlocked,  two 
contactors  being  normallj-  open  and  the  other  being  normally 
closed.  The  motor  for  operating  the  electrodes  is  dynamically 
braked  so  that  all  moving  parts  may  be  stopped  instantaneously. 
The  installation  as  described  is  manufactured  by  the  General 
Electric  Co.,  V.?>..K.— Electrical  World. 

Temperature  Conversion  Table. 

We  have  received  from  the  Cambridge  Scientific  Instrument 
Co.,  Ltd..  of  Cambridge,  their  new  temperature  conversion  table  in 
the  form  of  a  spiral  100  in.  long,  which  occupies  the  centre  of  a  card 
and  shows  individual  degrees  from  absolute  zero  up  to  2,000°,  both 
in  the  Centigrade  and  Fahrenheit  scales.     On  the  same  card  there 
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are  also  conversion  formula-  and  a  number  of  other  tables 
such  as  temperatures  of  saturated  steam  at  various  pressures, 
specific  heats  at  normal  temperatures,  thermal  conductivities  at 
normal  temperatures,  proportions  of  mixtures  for  quenching  and 


Fig.  4. — Temperatuee  Conversion  Table. 

tempering  baths,  useful  standardising  points,  &c.  The  tables, 
which  are  clearly  printed  on  stiff  varnished  cardboard,  should  be 
found  useful  by  many  who  may  have  occasion  to  use  them.  They 
can  be  had  on  application,  with  stamps  to  cover  postage  ((id.). 


CORRESPONDENCE. 

Letters  received  by  ui  after  5  p.m.  on  Tuesday  cannot  appear  nntil 
tlie  follovring  week,  drrrespandent s  shmild  forward  their  communi- 
cations at  the  earliest  possible  nwme>U.  J^o  letter  can  be  published 
unlets  we  have  the  tcrnter's  na?ne  and  address  in  our  possession. 


The  12^  per  cent.  Bonus. 

With  reference  to  your  correspondent's  (''Technical  Clerk") 
letter  re  the  above  in  your  issue  of  May  10th,  if  "Technical  Clerk' 
and  other  clerks  in  similar  positions  who  have  not  received  the 
125  per  cent,  award  will  kindly  commimicate  with  our  General 
Secretary,  13,  Brunswick  Square,  London,  W.C.  1.  or  myself,  we 
shall  be  pleased  to  inform  them  how  to  proceed  to  secure  this 
bonus. 

Ben  Griffiths. 
Welsh  Organiser,  National  Union  of  Clerks. 
47,  Queen  Street.  Cardiff,  ^ 

May  nth,  1918. 


attempt  to  provide  capital  for  industrial  purposes,  and  I.  with  you. 
believe  that  industry  will  find  it  more  satisfactory  t«  rely  upon  its 
own  efforts  and  the  efforts  of  private  bankinsj  enteipi  se  and  the 
Trade  Bank  Corporation,  than  to  look  to  the  State  I  venture  to 
assert  that  the  Board  of  Tra<ie.  the  British  Trade  Corpiration,  and 
the  industrial  community  at  largre  will  in  the  future  have  to  take 
exceedingly  broad  views  in  these  matters  if  the  cures  which  they 
recommend  for  the  ills  from  which  in  pre-war  days  we  suffered 
are  not  to  prove  more  disastrous  than  the  diseases  themselves. 
Human  nature  being  what  it  is,  I  repeat  what  I  said  at  the  time  of 
the  formation  of  the  British  Trade  Corporation,  that  success  or 
failure  in  all  these  matters  must  in  the  future  depend  upon  the 
three  m's  —management,  magnanimity,  and  men. 

Edward  Berkeley. 

London,  E.G.,  May  9th,  1918. 


Report  on  Post-War  Trade. 

I  entirely  agree  with  the  words  contained  in  the  leader  which 
appears  in  your  issue  of  May  3rd  : — 

"  The  hour  has  not  yet  struck  for  the  profitable  discussion  of  this 
great  subject,  but  sooner  or  later  it  will  come  prominently  before 
the  nation,  which,  under  the  influence  of  war  and  war-time 
revelations,  has  developed  some  of  its  thinking.'' 

Truly,  when  one  reads  carefully  the  report  of  the  Balfour  Com- 
mittee on  Post-War  Trade  Policy,  and  peruses  side  by  side  with 
this  the  report  of  the  eighteenth  annual  general  meeting  of  the 
British  Westinghouse  Electric  and  Slanufacturing  Co.,  Ltd.,  and 
then  refers  to  the  reports  of  the  last  meetings  of  the  Metropolitan 
Carriage.  Wagon  and  Finance  Co  .  Ltd..  Messrs.  Vickers,  Ltd..  and 
the  British  Trade  Corporation  and  the  directorates  of  these 
companies,  "it  gives  one  furiously  to  think." 

Whilst  I  am  entirely  in  sympathy  with  the  passage  you  quote 
from  the  report,  namely,  that  "  every  encouragement  should  be 
given  by  the  Government  to  the  formation  of  combinations  of 
manufacturers  and  others  concerned  with  securing  supplies  and 
materials,"  we  must  not  lose  sight  of  the  principles  involved  in 
this  recommendation.  The  present  life  and  death  struggle 
between  the  forces  of  democracy  and  autocracy  illustrates  more 
clearly  than  anything  else  could  have  done  that  the  same  laws 
which  govern  the  destinies  of  nations  control  those  of  industry  and 
commerce.  Thus  in  the  national  interest,  and  more  especially  in 
that  of  the  smaller, .  and  therefore  weaker,  producer,  trader,  and 
manufacturer,  those  of  us  who  possess  sufficient  prevision  to 
influence  those  in  authority  to  avoid  excesses,  must  employ  all  the 
energy  we  possess  to  make  assurance  doubly  sure  that  no  misrepre- 
sentations or  misunderstandings  will  be  permitted  to  prejudice 
constructive  action  based  on  the  recommendations  of  the  Balfour 
Committee.  Whilst  I  agree  with  your  conclusions  that  the  Com- 
mittee considers  it  generally  undesirable  that  the   State  should 


Joints  on  Triple-concentric  to  Three-core  Lead-covered  Cables. 

I  am  obliged  to  Mr.  Williams  and  Mr.  Balshaw  for  their  corres- 
pondence on  the  above  subject  in  the  issue  of  May  3rd.  but  regret 
that  Mr.  Williams  dealt  so  briefly  with  the  matter  in  order  to  illustrate 
and  describe  a  class  of  joint  other  than  that  which  appeared  in  my 
article  on  April  26th.  The  fact  also  that  Mr.  Williams  has  been  a 
jointer  for  24  years  does  not  in  the  least  give  me  any  idea  as  to 
what  his  completed  joint  would  resemble  :  therefore  I  should  be 
glad  if  he  would  illustrate  his  method  of  jointing  a  three-core  L.c. 
to  a  T.c.  lead-covered  cable,  it  possible  by  an  actual  photograph, 
and  also  give  particulars  as  to  the  size  of  the  cables  on  which  this 
class  of  joint  has  been  made. 

With  reference  to  Mr.  Balshaw's  letter,  the  method  he  has 
adopted  certainly  looks  neat  in  the  sketch,  but  here  again  an  actual 
photograph  would  be  an  advantage,  and  convey  to  one  a  better 
idea.  However.  I  am  not  in  any  way  disputing  the  merits  of  this 
class  of  joint ;  but.  in  fairness  to  my  article.  I  might  here  mention 
that  I  omitted  to  state  that  the  insulation  on  the  T.c.  cable  was 
jute,  and  not  paper,  and  after  being  underground  for  20  jears  it 
needs  very  careful  handling. 

The  method  of  jointing  described  by  Mr.  Balshaw  is  one  that  I 
have  often  thought  of,  but  never  yet  found  it  practicable 
to  work  each  strand  of  the  cored  cable  to  lie  flat  all  round  the 
intermediate  and  outer  cores  of  the  concentric  cable  so  as  to  make 
a  neat  joint  and  also  to  ensure  each  strand  being  sweated  down. 
For  instance,  after  opening  out  a  'S-core  and  binding  down  to 
the  intermediate  of  the  concentric,  I  cannot  imagine  the  complete 
joint  looking  so  neat  as  Mr.  Balshaw  illustrates. 

It  woidd  also  be  interesting  to  know  how  long  it  takes  to  make 
a  complete  joint  of  this  description  previous  to  fixing  the  lead 

In  conclusion,  I  should  esteem  it  a  favour  if  your  correspondents 
could  grant  me  the  privilege  of  seeing  an  actual  photograph  of 
their  completed  joints,  should  they  at  any  time  have  one  in  their 

1'°^^'^''°"-  P.  Wardle. 

Electricity  Works,  Carlisle, 

May  nth,  1918. 


Electrification  Progress  in  Scandinavia.— I"  a  lecture 

recently  delivered  before  the  Koyal  Institute  of  Engineers,  Holland, 
A.  Groothoff  reviewed  the  present  electrification  situation  in 
Sweden  and  Norway. 

The  first  electrification  on  a  large  scale  in  Sweden  was  the 
Kinma-Riksgransen  line  with  its  tonnage  of  iron  ore  of  more 
than  3,000.000  tons  per  year,  and  this  within  the  Arctic  Circle. 
The  line  is  93  miles  long.  Single-phase  current  at  80.000  volts  is 
transmitted  from  Porjus  to  four  transformer  stations,  of  which  the 
first  is  87mLles  and  the  last  160  miles  distant  from  Porjus.  The 
voltage  is  stepped  down  to  15,000,  at  which  pressure  power  is 
supplied  to  the  contact  device.  The  freight  locomotives  weigh 
about  100  tons  and  the  passenger  locomotives  70  tons.  A  normal 
freight  train  consists  of  two  electric  locomotives  and  40  ore  cars  of 
46  tons  each,  the  total  weight  being  from  2,000  to  2,100  tons. 
Normal  speed  for  freight  is  18^  miles  per  hour,  the  maximum 
speed  being  31  miles  per  hour.  The  mtiximnm  speed  for 
passenger  trains  is  62^  miles  per  hour.  In  the  first  year 
this  road  transported  1,104,000  tons  of  ore,  which  is  barely  one-third 
of  its  normal  capacity.  Despite  tnis  low  traffic,  it  showed  a  saving 
over  steam  operation,  due  partly  to  the  high  price  of  coal.  The 
continuation  of  the  road  southward  to  Svarton,  on  the  Baltic  coast, 
has  been  decided  upon,  and  the  cost  of  the  extension,  143  miles 
long,  has  been  figured  at  87.800,000.  With  an  annual  ore  trans- 
portation of  3,000,000  tons,  electric  traction  can  compare  favourably 
with  steam  traction  when  coal  is  86.70  per  ton.  The  power  for 
the  whole  road  is  to  come  from  Porjus.  Whether  or  not  other 
State  railroads  in  Sweden  will  be  electrified  is  still  an  open 
question.  The  problem  is  not  an  easy  one,  for  while  electrification 
would  increase  the  capacity  of  the  roads,  it  cannot  do  very  much, 
because  most  Swedish  railroads  are  single  track.  This  limits  the 
total  traffic,  regardless  of  motive  power.  In  1917.  Norway  had  a 
total  of  1.970  miles  of  railroad  track,  of  which  44  J  miles  were 
electrified.  Plans  arc  under  way  for  the  electrification  of  several 
short  lines  owned  bv  the  State.  A  comprehensive  plan  for  the 
complete  electrification  of  all  the  State  railways  has  also  been 
worked  out,  involving  the  expenditure  of  $14,000,000  for  the  power 
stations  sXoat.—  Klertric  Piiilwuy  Jmirnn'.. 
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REPORT     ON     THE      PROTECTION     OF 
ESSENTIAL     INDUSTRIES. 

Lord  Balfoor's  Committee  on  Commercial  and  Industrial 
Policy  has  issued  an  "Interim  Report  on  Certain  Essential 
Industries."  (Cd.  9,032.  id.)  It  does  not  deal  with  the  larger 
and  staple  ti-ades,  but  with  certain  special  commodities  which, 
though  of  less  magnitude  industiiaUy,  ai'e  absolutely  indis- 
pensa.ble  to  important  British  industries,  and  were  supplied 
from  enemy  som-ces  before  the  war.  Steps  have  been  taken 
by  the  Government  to  deal  with  the  maintenance  of  jierma- 
nent  supplies  here  of  sv-nthetic  dyes  and  spelt<:'r.  In  regard 
to  tungsten,  it  is  considered  essential  to  the  safety  of  the 
na'tion  that  this  should  be  manufactured  within  the  Empii-e 
after  the  waa'  on  such  a  scale  as  to  supply  domestic  require- 
ments, and  afford  a-  margin  for  exx)ort,  so  that  any  sudden 
increase  in  om-  own  requiremt>nts  may  be  readily  met.  This 
object  will  be  secured  if  sufficient  supplies  of  ore  ai'e  ensured, 
and  the  eight  or  nine  reduction  works  in  this  country  ai-e 
maintained  and  kept  efficient.  It  is  necessary  to  secm'e  to 
British  maniifacturers  a  first  clami  upon  the  supplies  of  ore 
available  within  the  British  Empii-e.  The  Committee  sets 
out  the  recommendations  of  the  Engineering  Industries  Com- 
mittee framed  with  the  object  of  preventing  any  attempt 
on  the  part  of  foreign  agencies  to  "corner"  the  available 
supplies  within  the  Empire.  It  is  proposed  by  that  Commit- 
tee that  all  wolfram  or  other  ores  containing  wolfram  should 
pay  an  export  duty  on  leaving  the  Empire,  of  £25  per  ton, 
;ind  the  Balfour  Committee  approves  of  the  i^ecommendations 
on  the  understanding  that  the  charge  of  £Qo  per  ton  when 
expoi-ted  without  a  Ck^vemment  certificate  be  imposed  as  a. 
penaltj',  and  not  as  an  export  duty  in  the  proi)er  sense  of 
the  term.  It  is  recommended  that  a  si>ecial  grant  be  made 
to  manufactui"ers  to  cover  the  extraordina.i-y  expense  that 
they  have  incun-ed  in  establishing  works  and  increasing  their 
plant  during  the  war,  and  it  is  suggested  that  the  amount 
and  the  conditions,  &c.,  should  be  determined  by  a  special 
Board,  referred  to  below. 

Magnetos  naturally  rei-eive  a  gfmd  de-al  of  attention  in  the 
report,  and  infonnation  has  been  fm-ni;ihed  by  the  Admiralty, 
the  War  Office,  and  the  British  Ignition  Apparatus  Associa- 
tion, and  the  Ministry  of  Munitions  has  also  been  conferred 
with.  The  case  of  magnetos  affords  a  typical  example  of 
"  key  "  industries,  and  is  one  which  was  virtually  monopolised 
before  the  war  by  the  Bosch  Co.,  of  Stuttgart.  It  is  esti- 
mated that  prior  to  the  war  some  300,(X)0  magnetos  were  im- 
ported into  this  country,  and  that  about  90  per  cent,  of 
these  were  supplied  by  the  Bosch  Co.  "  But  tor  the  lai'ge 
istock  held  in  this  country  by  that  company,  the  militai-y 
position  at  the  outbreak  of  war  would  have  been  very 
serious."     The  report  says:  — 

Since  the  war  a  number  of  British  firms  have  undertaken  the  manufacture, 
and  with  the  assistance  of  certain  Sheffield  firms  as  regards  magnet  steel  and 
magnetos,  have  succeeded  in  producing  magnetos  of  a  very  high  quality. 
The  successful  establishment  .and  maintenance  of  the  industry  in  this  country 
are  ....  clearly  o^  very  great  national  importance.  The  Bosch  magneto, 
is,  however,  the  outtome  of  a  long  series  of  investigations  and  constant 
improvements,  and  the  powerful  German  company,  which  is  also  established 
in  the  U.S.  as  a  separate  concern,  is  not  likely  after  the  war  to  abandon  its 
market  in  the  United  Kingdom  without  a  strenuous  effort  to  recover  it. 
Accordingly,  although  in  our  opinion  there  is  no  reason  why  the  British 
industry  should  not  establish  itself  firmly  in  due  course,  we  consider  that  it 
will  require  some  special  assistance  during   the  first  few  years  after  the  war. 

The  British  Ignition  Appai'atus  Asstjciation  made  the  fol- 
lowing proposals:  — 

1.  That    the   Bosch  Magneto  Co.    in  London  be   wound   up  immediately. 

2.  That    all   enemy  patents  relating  to  magnetos   be  voided   for   their   possible 


3.  All 


oth 


gnition   apparatus,   including    parts    for  the    same, 
the  following    manner  : — 
war    against    us — total    prohibition    for    at    least    five 
I  of   333   per   cent,   import   duty, 
m    of  335    per  cent,    import    duty   for    five 
fter  five   years. 

should    purchase    only    British-made    mag- 
and    specify    the    same    for    all    subsidised 


agnetos   c 
should   be   protected 

(a)  Countries  now  at  war  aga 
years.     After  this  period    a  minim 

(6)  All  other  countries— a  minir 
years,    and    20  per  cent,    minimum 

4.  All  Government  Department: 
netos  or  other  ignition  apparatu: 
vehicles. 

5.  No  undertaking  should  be  allowed  to  manufacture  magnetos  or  other 
ignition  apparatus  in  this  country  if  they  are  in  any  way  controlled  by 
capital    obtained   from  enemy    countries  or  subjects. 

6.  It  should  be  insisted  upon  that  all  goods  be  plainly  marked  on  the 
article  itself,  where  it  i.<.  clearly  visible,   with   the  country   of   origin. 

7.  That  all  advertisements  relating  to  foreign-made  goods  should  clearly 
state   the  country  in   which    the  goods  referred    to  are  manufactured. 

The  first  proposal  is  already  being  carried  out,  and  as  re- 
gards the  second,,  the  necessary  steps  under  the  rales  made 
untler  the  Patents,  Designs,  and  Trade  Marks  (Temporary 
Rules)  Act,  1914,  are  being  taken  by  the  responsible  depart- 
ments concerned  in  consultation  with  the  British  manufac- 
turers. 

As  regards  proposals  3  (a)  and  (b),  British  manufacturers 
are  likely  to  be  able  to  satisfy  the  home  demand  for  magnetos 
within  a  reasonable  time  after  the  v.»j-  ends.  Tn  order  to 
maintain  the  industry  in  this  country  against  the  competi 
tion  of  the  powerful  Bosch  Co..  it  will  be  necessary  to  prohibit 
the  impoi-tation  of  magnetos  of  present  enemy  origin  tor  an 
initial  period  of  five  years  after  the  war,  subject  to  hcence. 
The  British  magneto  is,  as  a  rule,  superior  in  quality  to  the 
-American,  but.  m  view  of  the  fact  that  the  manufacture  has 
been  set  up  under  war  conditions,  and  wiQ  require  time  to 
adapt  itself  to  normal  tximmercial  purposes,  it  cannot  com- 
pete in  price  with  the  American  article.  In  these  circum- 
etanoes  it  is  recommended  that  for  the  period  of  five  years  a 
duty  equivalent  to  33i  per  cent,  ad  valorem  should  be  imposed 


till  magnetos  and  other  ignition  apparatus  and  parts  thereof 
imported  from  all  soiux-es  other  than  the  present  enemy  coun- 
tiies  or  imder  licence  from  (hose  countries.  At  the  end  of 
five  years  the  question  should  be  reconsidered  with  a  view  to 
a  progressive  reduction  of  the  duty. 

As  regai-ds  the  fourth  proposal  above,  the  opinion  of  the 
Admiralty,  in  which  the  representative  of  the  Ministry  of 
Munitions  was  disposed  to  concur,  was  that,  in  view  of  the 
progress  made  by  the  industry  in  this  coimtry,  such  an  under- 
taking might  now  sa.fely  be  given.  Objection  has,  however, 
been  taken  on  behalf  of  the  War  Office  on  the  ground  that 
it  is  essential  that  the  Government  ought  not  to  be  debarred 
at  any  time  from  obtaining  the  most  efficient  ignition  appa- 
ratus from  whatever  source.  In  view  of  the  necessity  of 
maintaining  the  industry  in  this  coimtry,  it  is  recommended 
that  an  tmdertaking  should  be  given  experimentally  for  a 
petiod  of  three  years  after  the  war,  that  the  Government 
Departments  which  are  purchasers  of  motor  cars  and  aero- 
planes will  .stipulate  in  their  contracts  for  British-made  mag- 
netos. The  stipulation  should  be  conditional  upon  the  appli- 
cation of  a  strict  standard  of  excellence  and  the  ma-intenance 
of  reasonable  prices. 

The  proposals  5,  6,  and  7  raise  important  questions  of 
general  policy  to  be  dealt  with  separately. 

Other  essential  industries  referred  to  in  the  report  are  :  — 
Optical  and  chemical  glass;  hosiery  needles;  thorium  niti-ate; 
bai-ytes;  and  limit  and  screw  gauges.  After-  dealing  with 
these  several  "  typical  indu.stries,"  the  Committee  turns  to 
the  subject  of  principles  which  emejge  as  the  result  of  its 
investigations,  and  says  :  — 

"  A  particular  commodity  or  branch  of  production  which  is 
of  great  national  importance  at  a  given  time  may  not  con- 
tinue to  bo  so,  and,  on  the  other  hand,  new  essential  indus- 
tiies  may  emerge  in   the  future. 

"The  causes  which  have  rendered  British  trade  dependent 
upon  the  present  enemy  countries  for  the  supply  of  particular 
commodities  are  by  no  means  unifoiTn,  and  the  measures 
required  to  promote  the  various  branches  of  industry  in- 
volved may  vary  with  each  individual  commodity.  The  prob- 
lem will  also  be  affected  as  new  economic  antl  pohtical  condi- 
tion arise  and  changes  occur  in  the  international  situation. 

"In  the  future  industries  of  the  natm-e  dealt  with  will- 
always  require  sj^cial  and  separate  consideration,  and  no 
general  measure  will  be  sufficient  to  meet  their  varying 
requirements.  Con.sequently,  it  is  impossible  to  lay  down 
permanent  and  unifonn  lines  of  State  action  in  this  connec- 
tion, or  to  frame  an  exhaustive  list  of  such  industries  as  may 
from  time  to  time  call  for  exceptional  treatment,  or  to 
elaborate  in  detail  the  precise  measures  which  may  be  needed 
in  each  case.  The  special  recommendations  made  in  the  re- 
port may  themselves  require  modification  to  meet  the  condi- 
tion.s  which  may  actually  exist  after  the  war. 

"  In  these  cii-cumstances  we  recommend  the  establishment 
of  a  permanent  Board  (which  might  be  called  the  Special 
Industiies  Board)  charged  with  the  duty  of  watching  the 
course  of  indu-strial  development  and  of  framing  from  time  to 
time,  when  necessary,  either  on  its  own  initiative  or  on  the 
aipplication  of  interested  depariments  or  persons,  detailed 
Bchemes  for  the  promotion  and  assistance  of  industries  con- 
cerned with  the .  production  of  commodities  of  special  char- 
acter. 

"This  organisation  should  take  the  form  of  a  board  of 
commercial  and  industiial  experts,  associated  with  whatever 
department  of  State  is  entrusted  with  the  care  of  the  com- 
mercial and  manufactuiing  interests  of  the  country,  and 
represented  in  Patliament  by  the  pohtical  head  of  that  depart- 
ment. It  should  be  a  statutory  body  with 'a  permanent  chair- 
man, and  with  power  to  appoint  such  secretarial  and  tech- 
nical staff  as  it  may  require  from  time  to  time. 

"  It  should  be  a  statiitory  condition  that,  except  upon  its 
recommendation,  no  State  assistance  by  yay  of  gi'ant  or  sub- 
sidy should  be  given  to  any  industry  or  branch  of  industry. 
It  should  work  in  close  relation  and  co-operation  with  the 
Department  of  Scientific  and  Industiial  Research,  and  aD 
other  depaitments  of  the  State  interested  in  the  development 
of  industi-y,  and  it  .should  always  be  cognisant  not  only  of 
naval  and  militai"y  requirements  as  they  affect  industry,  but 
also  of  the  cun-ent  political  relationships  of  this  country, 
Ednce  changes  in  these  respects  may  obviously  bring  to  light 
fresh  'essential'  industries." 

The  maintenance  of  efficient  and  adequate  production  at 
reasonable  prices  must  be  a  condition  of  the  continued  re- 
ceipt by  an  industry  of  special  State  assistance  in  any  form. 


The  Metric  System  in  the  U.S.A.— In  view  of  the  great 

demand  for  inforniation  on  the  metric  system  for  the  use  of  the 
U.S.  Forces  in  France,  and  for  the  use  of  the  War  and  Navy 
Departments  at  home,  as  well  as  for  maimfacturers  of  war 
materials,  the  U.S.  Bureau  of  Standards  has  been  distributing,  on 
request,  copies  of  its  publications  on  the  International  Metric 
System.  These  include  a  descriptive  pamphlet,  a  graphic  chart,  a 
metric  comparison  scale,  a  circular  giving  definitions  and  tables  of 
equivalents,  a  report  on  the  metric  system  iu  the  export  trade,  and 
a  supplement  to  the  table  of  equivalents  giving  the  millimetre-inch 
equivalents.  In  view  of  an  order  recently  issued  by  the  Ordnance 
Department,  adopting  the  system  for  use  for  specified  purposes, 
the  demand  for  the  charts  for  the  instruction  of  officers,  aviators, 
and  others,  has  been  especially  heavy. 
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WAR  ITEMS. 


Trading  with  tiie  Enemy. — The  "  London  Gazette  "  far 
May  10th  contains  otiicial  certitication  of  territory  in  Russia 
which,  in  connection  with  Trading  with  the  Enemy  Proclanw-- 
tions,  is  regarded  as  teiTitory  in  hostile  occupation. 

Electrical  Lieutenants. — By  an  Order  in  Council  it  is 
declared  that  Commissioned  Warrant  Officers  of  the  Elec- 
trician Class  who  have  completed  three  years'  service  in 
Commissdoned  Warrant  Rank  wiU  on  retirement  be  granted 
rank  coiTespouding  to  that  of  Lieutenant,  R.N.,  with  the  title 
ElectricaJ  Lieutenant. 

Ministry  of  Munitions  Orders. — By  Order  of  the  Minis- 
try of  Munitions,  as  from  June  1st  a  variety  of  engineers' 
and  machinists'  small  tools  (which  are  si^ecihed — see  London 
(Jazette,  May  10th)  must  ncJt  be  manufactured  without  special 
licence.  Persons  engaged  in  the  bu.siness  are  to  make  re- 
turns concerning  their  business  as  required. 

An  Order  has  also  been  issued  revising  the  maximum  pi-ioes 
of  sulphuric  acid  as  fixed  by  Oa-der  dated  May  •29th,  1917. 

Exemption  Applications. — At  Blackpool  Tribunal,  Mr.  C. 
Pm'ness,  tramways  manager,  appeared  for  a  tramway  perma- 
nent-way foreman,  aged  Bd,  Grade  '2,  and  married,  fie  stated 
that  they  ran  ii  milUon  car-miles  per  annum.  Owing  to  the 
lack  of  material  the  ti'amway  track  was  in  a  worse  condition 
than  ever  before.  He  had  recommended  to  the  Committee 
putting  on  another  gang  of  at  least  30  men,  otherwise  they 
would  run  to  a  standsliU.  It  would  mean  the  top-covered 
oai-s  coming  off,  and  it  was,  therefore,  more  essential  than 
ever  that  the  man  should  be  retaiued.  He  was  a  foreman 
in  charge  of  30  men.  Temporary  exemption  until  September 
30th  was  gi'anted. 

At  Heckmundwike,  the  District  Council  applied  for  a  stoker 
at  the  electricity  works.  The  apphcation  was  lodged  some 
months  ago,  but  was  adjoui-ned.  The  Council  stated  that 
the  works  could  not  be  carried  on  w'lth  any  less  stati  than 
was  there  at  present,  and  all  efl'oi-ts  to  get  a  substitute  had 
tailed.  The  taking  of  this  young  man,  who  was  now  the 
only  stoker,  would  .stop  the  works,  and  deprive  many  indus- 
trial establishments  ot  power  and  light,  'i'he  National  Ser- 
vice R/epresentative  held  that  the  Tribunal  had  now  no  juris- 
diction, and  submitted  that  power  could  be  got  from  Thorn- 
hill.  It  was  agreed  that  a  deputation  should  interview  the 
Dilution  and  National  Service  Authorities  at  the  regional 
headquai-ters. 

At  Shoreditch,  J.  Hind,  aged  42  yeai-s,  C 1,  Eldon  Street, 
E.C.,  electrical  merchant,  made  a  fourth  application  on  busi- 
ness grounds,  and  was  gi'anted  four  months.  Sec.  B,  V.T.C. 

At  Carlisle,  the  National  Service  Representative  appealed 
against  exemption  granted  toR.  J.  Cooke  (38,  Graded),  a  driver 
in  the  employ  of  the  Tramway  Co.  The  manager  urged  that 
the  man's  services  were  very  much  needed  for  instruction 
purposes  now  that  women  drivers  were  to  be  allowed.  The 
■  appeal  was  acceded  to,  and  the  exemption  cancelled. 

The  West  Kent  Appeal  Court  has  disallowed  exemption, 
with  '28  days'  grace,  to  M.  A.  Janett  (30,  Grade  2),  a  driver 
on  the  Maidstone  Mimicipal  tramways.  The  local  tribunal 
had  previously   withdrawn  his  exemption. 

On  a  review,  the  Clacton-on-Sea  Tribunal  has  confirmed 
conditional  exemption  held  by  A.  H.  Jennings  (38),  who  has 
sole  charge  of  the  electricity  plant  and  the  X-ray  appaj-atus 
at  the  Middlesex  Military  Hospital,  on  the  gi-ound  that  he  is 
in  a  cer-tilied  occupation. 

At  Bath,  the  National  Service  Representative  asked  for  the 
withdrawal  of  exemption  held  by  two  drivers  with  the  Elec- 
tric Ti-amway  Co.,  A.  C.  Derric'k  (31,  Grade  2)  and  W.  E. 
Greening  (36,  Grade  2)  The  company  did  not  oppose  the 
application,  although  the  men  were  -skilled  di-ivers,  and  would 
be  much  missed.  The  Clerk  :  Perhaps  w^hen  there  have  been 
a  few  fatalities  the  National  Sei-vice  Authorities  will  alter 
their  demands.    The  exemptions  were  cancelled. 

The  Epsom  RuraJ  Tribunal  has  refuwd  exemption  to  W.  H. 
Pack,  engineer  at  the  Leatherhead  electricity  works. 

An  appeal  by  J.  A.  Brine  (40,  Bl),  electrical  engineer,  of 
Chiddingstone,  has  been  dismissed  by  the  West  Kent  Api>eal 
Court. 

An  appeal  to  the  West  Kent  Appeal  Court  by  J.  H.  Baxter 
(31,  Grade  A),  electrician,  of  TovU,  Maidstone,  has  been  re- 
jected by  the  Coui-t. 

The  Southport  Ti'ibunal  has  granted  exemption  until  June 
to  a  .student  of  electrical  engineering  at  a  Manchester  College, 
'to  enable  him  to  sit  for  his  examination.  He  ie  18,  and  in 
Class  CI. 

At  Oxford,  the  Electric  Ti-amways  Co.  appealed  for  M.  F. 
Sadler  (34,  Grade  2),  unit  adju.stor.  The  manager,  Mr.  A.  A. 
Tyler,  said  that  the  man  was  of  poor  physique,  but  was  just 
able  to  do  the  w'ork.  and  they  had  no  man  they  could  train 
to  take  his  place.  Captain  Segar  urged  that  in  a  month  a 
man  could  be  trained  to  do  the  work.  The  appeal  -n-as  re- 
fused,  the  oalling-up  being  delayed  for  two  months. 

Before  the  Herts  Appeal  Court,  an  appeal  was  filed  by  M. 
J.  Connari  (Grade  2).  electrical  engineer,  of  Watford,  but 
exemption  was  refu.sed,  together  with  a  request  for  medical 
re-examination. 

At  Swindon,  the  Corporation  appealed  for  A.  J.  Vizor  (40, 
Grade  1),  tramway  inspector;   A.  E.   Chislett    (Grade  1),  C. 


Tiuiley  (34,  Grade  3),  and  P.  Cole  (38),  drivers.  The  manager 
(Mr.  T.  MedcaJf)  said  that  it  was  necessary  to  have  thoroughly 
expert  drivers  on  the  Com  Exchange  route,  and  he  pointed 
out  that  the  trams  were  now  cari-ying  35,000  more  passengers 
weekly  than  before  the  war.  Vizor  was  given  six  months, 
Chislett  a  final  month,  Chamberlain  and  Cull  six  months 
each  (temix)rai7),  and  the  caaes  of  Tunley  and  Cole  (rejected) 
were  not  dealt  with.  / 

At  Dover,  the  Corporation  electricity  department  appealed 
for  further  exemption  for  G.  Hopkins  (Class  A),  coal  and  ash 
trimmer.  He  was  ordered  to  be  called  up  in  three  months' 
time. 

At  Folk&stone,  the  cases  of  A.  Goodenough  (33,  B  1),  com- 
mercial and  analytical  clerk,  and  Mr.  Jenkins  (32,  Al),  chief 
clerk,  with  the  Electricity  Supply  Co.,  were  considered.  Col. 
Daniel  said  that  he  was  inclined  to  say  "  Blow  the  regula- 
tions," and  use  common-sense;  he  thought  it  imperative  that 
these  men  should  stay.  The  fonner  was  given  conditional 
exemption,  and  the  latter  three  months. 

At  Chatham,  in  the  casse  of  18  employes  of  the  Tramway 
Co.,  which  were  to  be  review-ed,  it  was  decided  that  the 
whole  of  40  cases  should  be  considered  en  bloc.  Meanwhile 
the  whole  question  is  being  considered  by  the  Dilution  Officer, 
the  Labour  Bureau,  and  the  Local  Advisory  Committee. 
Three  of  the  men,  M.  Poulter  (37),  motorman;  A.  Tonge  (39), 
annature  winder;  and  N.  S.  Metcalf  (34),  motorman,  having 
left  and  entered  the  dockyard,  had  their  exemptions  with- 
drawn, and  it  was  decided  to  represent  the  facts  to  the  dock- 
yard authorities. 

Biixworth  Ti-ibunal  has  granted  final  exemption  to  June 
30th  to  an  electrical  engineer  at  Al  thorp,  who  is  in  charge 
of  the  waterworks  there. 


BUSINESSJIOTES. 

Patent  Application.— Mr.  A.  C.  'M.  Miehell,  of  Mel- 
bourne, is  applying  for  an  extension  of  Letters  Patent  No.  87.">,  of 
lilOS,  for  ''Improvements  in  thrust  and  like  bearings." 

A  Large  Stoliing  Plant.— Erith-Eiley  stokers,  con- 
structed in  Lancashire  by  Ebith's  Engineering  Co.,  Ltd.,  70, 
Gracechurch  Street.  London,  have  been  ordered  for  the  largest- 
unit  boilers  in  Europe,  viz.,  for  double-ended  Richardsons-Westgarth 
boilers,  20,700  sq.  ft.  heating  surface,  hourly  evaporation  100,0001b. 
from  and  at  212°,  corresponding  to  about  ti  tons  slack  coal  hourly, 
at  the  Bow  power  plant  of  the  Charing  Cross  Electric  Supply  Co., 
Ltd.  These  units  are  remarkably  compact,  the  total  area  occupied, 
including  the  stokers,  being  only  23  X  lUi  ft.,  or  828  sq.  ft.  For 
convenience  of  working,  a  central  wall  divides  the  unit  into  two 
parts,  each  with  its  12-retort  Erith-Riley  stoker  burning  3  tons  of 
coal  an  hour. 

At  Fulham  electricity  works,  the  Erith-Riley  stokers  are  two- 
thirds  the  size — viz.,  eight-retort  stokers  burning  2  tons  of  coal 
hourly  ;  all  sizes,  from  four-retort  to  twelve-retort  inclusive,  are 
used  in'  British  central  stations,  and  many  repeat  orders  have  already 
been  completed. 

Australian    Electrical   Trade.— In    our    last    issue    we 

referred  briefly  to  the  annual  report  of  the  Electrical  Employers" 
Association  of  Xew  South  Wales.  We  have  since  been  favoured  with 
a  complete  copy  of  the  report,  which  is  signed  by  Mr.  A.  D. 
Stevenson,  the  president,  and  Mr.  N.  Phelps  Richards,  the  secre- 
tary. Supplementing  the  notes  already  quoted,  we  find  that 
inability  of  power  houses,  mines,  and  industries  to  obtain  extension 
machinery  has  gradually  been  bringing  development  of  the  elec- 
trical trade  to  a  standstill.  "  Had  it  been  possible  to  procure  heavy 
machinery,  thei'e  is  every  reason  to  believe  that  the  trade  would 
have  progressed  normally  in  spite  of  the  war.  The  supply  of  the 
smaller  materials  needed,  such  as  wires  and  accessories,  although 
dear,  has  kept  pace  reasonably  well  with  the  demand.  Individual 
firms,  especially  those  engaged  on  maintenance  work,  have  kept 
themselves  fully  and  profitably  occupied,  but  many  of  our  less 
fortunate  members  feel  the  eifects  of  the  growing  depression."  In 
regard  to  the  new  local  manufacture  of  accessories  mentioned  last 
week,  the  report  says  : — "  It  remains  to  be  seen  whether  these 
manufactures  can  be  successfully  continued  in  the  face  of  a  renewal 
of  competition  from  abroad,  but  the  fact  is  established  that  such 
goods  of  excellent  quality  can  be  made  in  our  workshops.  It  is 
reasonable  to  expect  that  this  development  of  our  industry  as 
applied  to  goods  of  a  special  nature — for  instance,  such  as  cannot  be 
standardised  and  made  in  large  quantities — has  come  to  stay.  The 
advance  of  scientific  and  technical  training  in  our  university  and 
technical  schools  will  undoubtedly  contribute  to  this  result."  The 
report  refers  later  to  useful  activities  of  the  Association  in  respect 
to  the  restriction  on  supply  of  electricity  in  Sydney,  a  certain 
measure  of  relief  beinsr  obtained,  also  in  regard  to  industrial 
arbitration,  conditions  of  contract,  wiring  rules,  apprenticeship,  i:c. 
The  conditions  of  contract  duly  adopted  for  wiring  work  have 
been  printed  and  put  on  sale,  and  the  various  Government  depart- 
ments have  been  approached  with  a  view  to  the  adoption  of  the 
conditions  for  Government  as  well  as  for  private  work.  The  condi- 
tions of  contract  for  the  supply  of  materials  to  the  various  Federal 
and  State  Government  Dejiartments,  Municipal  Councils,  4;c.,  have 
been  under  attention.  As  a  general  rule,  the  Association  finds  that 
these  Departments,  when  brought  face  to  face  with  the  question 
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prepared  to  meet  members  in  a  reasonable  .<!iiirit.  The  Supply 
Houses  Committee  has  completed  a  model  set  of  standard  conditions 
for  use  with  contracts  for  annual  supplies,  for  application  after  the 
war. 

In  the  Board  of  Trade  Journal  we  find  remarks  on  the  present 
jK)sition  and  the  future  prosjjects  of  the  electrical  industry  in 
Australia  which  wen-  nuule  Ijy  the  President  of  the  New  South 
Wales  Section  of  the  Electrical  Association  of  Australia  at  its 
annual  meetin<f  held  recently.  He  stated  that  the  war  had  given  a 
gfreat  impetus  to  the  manufacture  in  Australia  of  electrical 
apparatus,  and  that  larije  orders  had  been  placed  locally  which 
would  otherwise  have  {rone  abroad.  Had  the  firms  been  quite 
prepared  to  execute  the  orders,  they  would  have  received  a  much 
lai'srer  volume  of  work.  Power  is  required  for  the  development  in 
New  South  Wales  of  larjje  electro-chemical  and  electro-thermic 
industries,  for  which  there  is  said  to  be  a  distinct  field.  It  is 
lirobalJe  that  eventually  the  water  powers  of  New  South  Wales 
will  be  liarnessed,  in  spite  of  the  fact  that  coal  is  very  pleutiful,  of 
excellent  quality,  and  cheap. 

Cousiderable  water  power  can  be  developed  economically  for  the 
purpose  of  establishing  manufactures,  and  the  result  of  investiga- 
tions shows  that  100,000  KW.  could  be  delivered  on  the  sea-coast 
line,  deriveil  from  the  waters  of  the  mountain  ranges  of  the  State. 
'I'his  would  enable  producers  to  manufacture  all  products  of  the 
electric  furnace,  including  not  only  steel,  Init  carborundum  and 
alundum  as  abrasives,  graphite  for  electrodes,  and  to  engage  in  the 
preparation  of  lubricants,  calcium  carbide  for  lighting,  cyanide  for 
fertilisers,  alkali  for  all  purposes,  and.  in  all  probability,  aluminium. 
There  being  no  alternative — delivery  being  required  soon — orders 
for  electrical  machinery  have  been  placed  with  local  manufacturers 
at  exceptionally  high  prices.  When  the  war  is  over,  however,  the 
position  will  be  altered.  Active  competition  from  established 
works  abroad  will  be  intensified  owing  to  many  manufacturing 
countries  making  a  bid  for  the  trade.  Local  factories  will  not  be 
in  a  position  for  some  years  to  manufacture  on  a  large  scale,  and 
the  only  way  of  meeting  this  competition  will  be  to  impose  a  heavy 
protective  duty  or  to  reduce  the  cost  of  labour.  A  reduction  of 
wages,  however,  is  very  unlikely. 

Dissolutions    and     Liquidations.— W.    P.    Thomp.son 

AND  Co.,  patent  agents ,  2s."i,  High  Holbom,  London,  W.C.  1. — 
Messrs.  W.  P.  Thompson  &  H.  Sefton  Jones,  dissolved  partnership 
as  from  October  Ist,  1H17.  The  assets  and  goodwill  have  been 
acquired  by  the  acting  partner,  Mr.  H.  Sefton  Jones,  who  will 
attend  to  accounts.  Mr.  W.  P.  Thompson  remains  interested  in  the 
firm  of  W.  P.  Thompson  &  Co.,  of  Liverpool,  as  hitherto.  Mr.  H. 
Sefton  Jones,  who  has  been  sole  acting  partner  in  the  late  firm  tor 
more  than  2U  years,  continues  the  London  business  at  the  above 
address,  in  partnership  with  Messrs.  A.  E.  Odell  and  A.  J.  Stephens, 
as  Sefton  Jones,  Odell  &  Stephens. 

PisTSCH's  Electric  Maxukactuhiso  Co.,  Ltd. — Meeting 
June  14th,  at  Friars  House,  New  Broad  Street,  E.G.,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  H.  W.  Kirby. 

Calmon  Asbestos  and  Rubber  Works,  Ltd.,  London. — 
Winding-up  order  made  May  7th. 

Automatic  Electric  Block  Signalling  Co.,  Ltd. — Meeting, 
June  19th,  at  47,  Parliament  Street,  London,  S,W.,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  A.  Colls. 

Calvert's  Circulation  Fuel  EcoNOiiisER,  Ltd. — Meeting, 
June  17th,  at  36,  John  Street,  Bedford  Row,  London,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr.  F.  J.  Drane. 

Brimsdown  Lamp  Works.  Ltd. — The  controller,  Mr.  H.  J. 
Morland,  has  applied  for  his  release. 

Taylor  &  Co.,  mica  merchants,  40,  Hatton  Garden,  London,  B.C. 
— Miss  Taylor,  the  founder  of  this  business,  and  Mr.  Moritz  Ignatz 
Bergl  have  dissolved  partnership.  Mr.  Bergl  has  retired.  The 
business  will  be  continued  under  the  same  name,  and  at  the  same 
address,  by  Miss  Taylor,  with  skilled  engineering  assistance. 

Our  Australian  contemporary.  Tenders,  states  that  under  the 
Trading  with  the  Enemy  Act,  the  Minister  of  Customs  has  directed 
the  winding  up  of  the  business  in  Australia  of  the  Australian 
Thermit  Co.,  Ltd. 

Catalogues  and  Lists.— Messrs.  Johnsox  &  Phillips, 

Ltd.,  Charlton,  S.E.  7.— Twelve-page  list,  S  2/1—4,  containing  full 
description,  with  half-tone  and  diagrammatic  illustrations  of  their 
all-steel  draw-out  truck  type  switchboards. 

British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E.G.  4.  —  Twelve  -  page  illustrated  price  list 
(No.  10.401),  giving  particulars  of  various  types  of  fittings  for 
industrial  lighting  ;  also  a  supplementary  list  giving  illumination 
data  for  industrial  lighting,  including  a  double-page  illumination 
chart.     Copies  of  both  lists  may  be  had  on  application. 

The  Clauchton  Co.,  8,  Exchange  Street,  Manchester.— Copy  of 
No.  1  of  a  small  monthly  magazine  published  by  them — "  Power 
Plant  Transmitter  "—of  which  copies  will  be  sent  to  anyone 
interested. 

Book  Notices. — Metric,  Weights  and  Measures  and  British 

Eqinralents.  By  A.  J.  Lawson.  M.Inst.G.E.  London  :  Eyre  and 
Spottiswoode.  Ltd.  211  pp.  Price  Ss.  net. — This  work,  which  is 
printed  in  Eliglish  and  Italian,  consists  mainly  of  tables  of  British 
decimal  coinage,  metric  and  British  weights  and  measures,  which 
were  originally  prepared  by  the  author  for  his  own  use,  and  have 
now  been  extended  with  a  view  to  their  being  of  service  to  others  ; 
it  is  published  under  the  .-vgis  of  the  British-Italian  Commercial 
Association,  a  body  which  has  rendered  great  services  to  both 
countries  by  fostering  trade  relations  between  them,  since  its 
formation  in  1916  as  the  British-Italian  League  (Economic  Branch). 
The  author  has  taken  great  care  to  ensure  the  accuracy  of  all  his 
datu,  and  of  tlie  tallies  as  printed. 


The  contents  cover  a  wide  range  of  subjects,  embracing  practi- 
cally all  the  classes  of  goods  interchanged  between  Italy  and  Great 
Britain,  as  well  as  their  coinage  systems  ;  but  their  purpose  is  far 
more  general,  as  the  tables  will  be  of  the  greatest  use  in  engineer- 
ing and  other  works,  shop.s,  offices,  iic,  in  all  branches  of  commerce 
and  industry  in  which  conversion  from  British  to  metric  units,  and 
i-iee  rerxil,  is  necessary.  The  author  regards  the  early  adoption  of' 
the  decimal  system  in  this  country  as  a  matter  of  certainty,  and  in 
dealing  with  coinage  has  based  his  tables  upon  the  proix)sals  of  the 
Decimal  Coinage  Bill  which  is  now  before  Parliament — the  pound 
sterling  subdivided  decimally.  Tables  for  the  conversion  of  prices 
from  the  old  to  the  new  system  are  given,  as  well  as  for  converting 
lire  into  sterling,  and  rire  rer^^d  (at  par  value).  Next  follow  very  full 
tables  of  conversion  for  measures  of  weight,  length,  area  and  volume, 
tables  of  multipliers,  sjiecific  gravities  of  materials,  tensile  strengths, 
pressures,  stresses,  areas  and  circumferences  of  circles,  thermal 
data,  gravity,  railway  tables,  mensuration,  tables  for  use  in  curve- 
ranging,  earthworks,  A:c.,  and  in  appendixes  a  number  of  interesting 
items.  It  is  impossible  to  examine  this  uuiss  of  tabular  matter  in 
detail,  but  we  can  say  at  once  that — while  of  course  there  is  no 
limit  to  the  variety  of  tables  of  compound  values  that  could  be 
drawn  up,  and  this  work  does  not  profess  to  cover  them  all — we 
have  never  met  with  any  similar  production  that  meets  so  many 
and  so  varied  needs  :  the  tables  are  admirably  set  out  and  printed 
on  stout  paper,  and  the  book  is  strongly  bound.  Objection  may  be 
taken  to  the  excessive  number  of  significant  figures  employed,  ex- 
tending in  many  cases  far  beyond  the  requirements  of  commercial 
or  industrial  users  ;  but  we  understand  that  the  author's  aim  was 
to  ensure  against  deficiency  in  this  respect— any  user,  of  course, 
can  employ  just  as  many  figures  as  Jre  finds  necessary  and  suflScient. 
We  heartily  welcome  this  work,  which  arrives  at  a  most  opportune 
moment,  and  we  hope  that  its  sphere  of  usefulness  will  shortly 
be  enlarged  by  the  adoption  of  the  decimal  system  all  round. 

The  current  issue  of  T/ie  Channel  contains  articles  on  "The 
Efficiency  Ratio  of  a  Steam  Turbine."  by  R.  Gardner;  "The 
Application  of  Electricity  to  Various  Auxiliaries  on  Shipboard." 
by  H.  L.  Hibbard  ;  "  Notes  on  Electric  Furnaces,"  by  F.  H. 
Whysall  ;  and  a  variety  of  Clydeside  and  other  interesting  items. 

"  Annual  Report  of  the  Smithsonian  Institution,  1916."  Wash- 
ington :  Government  Printing  Office. 

Messrs.  Constable  &  Co.  will  publish  almost  immediately  a  new 
edition,  re-written  and  enlarged,  of  "  Industrial  Electrical  Measur- 
ing Instruments,"  by  Kenelm  Edgcumbe,  which  has  been  out  of 
print  for  some  little  time.  Messrs.  Constable  will  also  publish 
almost  at  once  "  The  Production  and  Treatment  of  Vegetable  Oils," 
by  T.  W.  Chalmers,  in  their  "  Engineer  Series." 

France. — A  new  company  has  lately  been  formed  at 
Boulogne,  near  Paris,  with  a  capital  of  £40,000  and  the  title  La 
Societe  de  I'Usine  Moderne  de  Location  de  Force  Mor  Motrice  de 
Billancourt,  the  object  apparently  being  to  establish  electrically- 
operated  workshops  to  be  let  out  to  small  manufacturers. 

Trade  Inquiry, — A  British  subject  in  Marseilles  desires 
to  secure  agencies  for  British  manufacturers  of  electrical  material, 
accessories,  glass  shades,  &c,,  for  house  and  factory  lighting. 
Ref.  No,  126,  Board  of  Trade  Journal. 

Trade     Announcements.  —  Messes.     Venner     Time 

Switches,  Ltd,,  have  removed  their  oiEces  and  works  to  6,  Earl 
Street,  Westminster,  S.W.  1,  where  all  inquiries  should  be  addressed 
in  future.     Telephone  No.  :  "  Victoria  4550.  " 

Messrs.  Tkedegars,  Ltd.,  of  Diana  Place,  Euston  Road, 
announce  that  their  manager  (Mr.  Bedbrook)  has  opened  a  new 
depot  at  Birmingham  at  47,  Exchange  Buildings,  and  will  attend 
to  all  inqniries  for  that  district. 

Messrs.  Drake  ..V:  Gorham,  Ltd.,  annoimce  that  the  address  of 
their  wholesale  department  and  stores  will  in  future  be  67,  Long 
Acre,  W.C.  2;  where  they  will  be  able  to  stock  large  quantities  of 
metal-filameut  lamps  and  other  electrical  requirements. 


LIGHTING  AND  POWER  NOTES. 

Bexhill-on-Sea.  —  Price    Increase.  —  The    T.C.    has 

decided  further  to  increase  the  price  of  electricity  by  10  per  cent., 
a  total  of  2.')  per  cent,  on  the  pre-war  scale,  and  to  advance  the 
meter  rent  to  prepayment  consumers  from  Is.  to  2s.  6d.  per  quarter. 

Birmingham. — -War  Bonus. — The  City  Council,  last 
week,  granted  the  12i  per  cent,  war  bonus  to  manual  workers  in 
the  certified  departments  of  the  Corporation  (electricity,  gas, 
tramways  and  water). 

Brighouse. — -Year's  Working. — There  is  a  surplus  of 
£  330  on  the  working  of  the  electricity  undertaking  for  the  year. 

China. — The  Board  of  Trade  Journal  contains  the  follow- 
ing notes  from  H.M.  Consul-General  on  the  chief  industries  of  the 
Province  of  Yunnan  : — 

There  are  two  privately-owned  companies  at  present  engaged  in 
the  electric  lighting  industry  in  the  Province  of  Yunnan. 

The  first  to  commence  operations,  and  the  largest,  is  a  company 
at  Yunnanfu,  with  a  power  house  at  Shih  Limg  Pa,  where  the  fall 
of  water  from  the  lake  into  the  river  is  utilised.  The  plant  con- 
sists of  two  150-KW.  alternators  driven  by  turbines.  Electricity  is 
generated  at  23,000  volts,  three-phase,  50  cycles,  and  is  brought 
into  the  city  at  this  voltage  by  a  transmission  line  some  30  English 
miles  long,  and  transformetl  down  at  a  sub-station  at  the  West 
Gate  of  the  city  to  3,000  volts,  at  which  voltege  it  is  distributed  to 
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various  centres,  and  again  transformed  down  to  110  volts  for 
lighting  purposes. 

DifBculty  has  been  experienced  with  the  transmiaaion  line,  and  a 
station  was  erected  last  year  about  halfway  with  ligfhtning 
arresters,  but  without  very  much  result.  Enerpfy  is  sold  at  a  flat 
rate  of  SI  per  month  per  16-c.p.  lamp,  and  at  the  rate  of  30  cents 
per  unit  for  consumers  who  have  meters.  The  total  cost  of  the 
installation  is  estimated  at  about  .?600,000.  The  machinery  was 
manufactured  by  Messrs.  Siemens,  Schuckert  i:  Co.,  and  supplied 
throujjh  a  local  agency. 

The  contract  for  all  supplies  during  the  war  has  been  secured  by 
a  British  firm,  and  it  is  hoped  that  very  shortly  a  British  engineer 
will  be  engaged  to  replace  the  German  who  was  formerly  in  charge 
of  the  plant. 

The  second  installation  is  at  Meugtsz,  and  consists  of  a  British- 
made  alternator,  direct  coupled  to  an  engine  of  British  manufac- 
ture, which  is  supplied  with  steam  from  a  boiler  of  the  same  make. 
The  alternator  works  at  (i.lJOO  volts,  three-phase,  HO  cycles,  with 
an  output  of  80  KW.  It  is  intended  to  connect  up  witli  the  neigh- 
bouring tin  mines  of  Kotohiu  by  a  high-tension  transmission  line, 
a  distance  of  about  1,5  miles,  and  to  supply  the  mines  with  cheap 
power  and  light.  It  is  estimated  that  1,000  ir.p.  will  be  required 
for  the  mines  alone,  which  will  necessitate  the  installation  at 
Mengtsz  of  a  turbine  plant  of  this  capacity  and  of  the  latest  design. 
The  engine  room  has  been  designed  with  a  view  to  accommodating 
two  1,000-H.P.  steam  turbine  sets. 

High-tension  lines  are  run  through  the  City  of  Mengtsz  to  the 
various  transformers,  at  which  the  voltage  is  stepped  down  to  110 
for  lighting  purposes.  The  only  coal  available  is  a  very  low  quality 
soft  grade,  necessitating  the  use  of  steam  blowers  with  the  boilers. 
Electricity  is  sold  to  the  city  at  the  same  rates  as  are  charged  by 
the  first-mentioned  company.  The  plant  has  been  in  operation 
about  1.5  months. 

Continental. — Spain. — In  a  debate  on  railways,  in  the 
Senate  on  May  3rd,  says  the  Dailji  Mail,  Senor  Cambo  said  the 
Government  was  occupied  with  a  large  scheme  for  the  development 
of  hydro-electric  energy,  and  hinted  at  the  existence  of  a  plan 
to  utilise  this  energy  for  the  running  of  the  main  railways  of  the 
country.  The  industrial  development  of  the  country  is  hung  up  for 
lack  of  communication  and  transport,  which  is  dependent  on  coal 
at  present.  It  is  stated  that  there  is  enough  water  power  in  Spain 
to  do  the  whole  work  of  the  country,  and  it  is  of  interest  to  note 
that  practically  all  the  hydro-electric  plant  in  the  country  is  of 
German  manufacture,  whose  usual  commercial  forethought  has 
been  displayed  in  a  systematic  cultivation  of  the  subject,  as  well  as 
in  a  good  deal  of  surveying  and  buying  of  properties  where  power 
can  be  developed  on  a  large  scale. 

A  concession  has  recently  been  granted  for  the  establish- 
ment of  a  plant  to  utilise  the  water  power  of  the  River  Ebro  near 
Merindal  de  Castilla  la  Vieja  in  the  generation  of  electrical  energy 
for  lighting  and  power  purposes. 

La  Sociedad  Electra  Vasca  Montanesa  has  lately  applied 
for  a  concession  to  utilise  certain  available  water  power  near 
Santander.  It  is  proposed  to  establish  an  electric  power  station  in 
which  two  turbo-generator  sets  will  be  erected,  one  of  1,050  H.p. 
and  the  other  of  520  H.p. 

Denmark. — A  trust  company  has  applied  to  the  Danish  Govern- 
ment for  a  concession  to  utilise  the  Gude  river  for  electric  genera- 
tion purposes  according  to  plans  already  drawn  up  by  the  engineers, 
Thomson  and  Faber.  The  damming  of  the  river  will  involve  the 
flooding  of  some  1,000  acres  of  land  ;  but  as  the  trust  has  come 
to  an  understanding  with  the  owners  regarding  indemnification  for 
displacement,  the  realisation  of  the  scheme  is  ensured, 

Austria  -  Hungary.  —  On  Saturday  last,  according  to  the 
Dailji  Mail,  the  large  hydro-electric  power  station  at  Cavedine  was 
bombed  and  destroyed  by  Anglo-Italian  airmen,  and  it  will  be  some 
time  before  it  can  be  put  in  working  order  again.  Ordinarily  these 
works  supply  light  and  power  to  Riva,  Trent,  and  most  of  the  other 
towns  and  communities  in  the  Lower  Trentino.  An  important 
efl:ect  of  the  raid  will  be  the  stopping  of  the  electric  railway  from 
Trent,  up  the  Val  di  Sole,  to  Fucine,  an  important  link  in  the 
Austrian  line  of  comtnunications. 

Norway. — The  power-transmission  line  from  Florli  to  Stav- 
a)iger  was  recently  completed,  and  is  ready  for  service,  awaiting 
only  the  completion  of  the  power  plant  at  Florli,  This  will 
make  12,000  H.P.  available  for  the  Stavangcr  Electric  Co.,  to 
be  used  for  lighting  and  power. —  I'.S.  Commvrre  HejMiitx. 

SwKDEN, — Two  new  companies  have  lately  been  formed — one  at 
Uttran  and  the  other  at  Tillinge — to  establish  small  central  elec- 
tricity supply  stations  in  the  respective  towns. 

A  new  company  has  lately  been  formed  at  Mgolby,  with 
the  title  the  Elfkulla  Kraft  Aktielmlag,  to  establisli  a  small 
electricity  generating  station  in  that  town.  The  Aktiebolag 
Elektrolytverke  is  the  name  of  another  new  undertaking  which 
has  lately  been  organised  at  Vasteras,  with  minimum  and  maximum 
capitals  of  respectively  £140,000  and  £420,000,  to  establish  works 
for  the  electrolytic  production  of  metals. 

Cork. — Coal    Shortage.— The   Electric   Tvightincr  and 

Tramways  Co.,  Ltd.,  has  issued  an  appeal  to  users  to  economise  in 
every  way  in  the  consumption  of  electricity.  The  coal  shortage 
threatens  a  very  serious  situation  in  relation  to  the  electricity 
supply, 

Darwen. — LiNKiNfi-ui-  Schemk. — At  tiic  hist  nieetiiif,'  of 
the  T.C,  Councillor  J.  B.  Thornley  said  the  Government  scheme 
for  linking-up  the  electrical  stations  from  Darwun  to  Colne  was 
receiving  consideration,  but  the  fact  that  none  of  the  towns  had 
any  surplus  output  defeated  one  object  the  Government  had  in  view 


— namely,  for  one  Corporation  to  -come  to  the  aasistance  of  another 
in  case  of  emergency. 

Year's  Workino. — There  was  a  loss  of  £1,867  on  the  electricity 
undertaking  for  the  past  year. 

East  Africa. — Lourexco  Marques. — The  Electric  Light 

f'o.  has  notified  consumers  that  if  they  sign  an  agreement,  they  will 
be  charged  Gs.  monthly  for  five  units,  with  Is.  3d.  for  each  additional 
unit,  plus  2s.  meter  rent.  Those  who  do  not  sign  the  agreement  will 
be  charged  the  old  rate  of  2s.  3d.  per  unit,  ])lus  4s,  monthly  for 
meter  rent. 

Edinburgh. — Fiel  Eoo.xomv. — A  Sub-Committee  of  the 

Electric  Lighting  Committee  has  had  under  consideration  the  posi- 
tion of  the  Portobello  power  station  in  connection  with  the  Coal 
C'onservation  Committee's  report.  Several  plans  were  submitted 
to  the  Sub-Committee  by  Sir  Alex.  Kennedy  with  reference  to 
the  station,  showing  the  extended  area  supplied  by  the  city,  the 
convenience  of  the  station  to  the  Lothian  coalfields,  and  the  possi- 
bilities of  extension.  The  Sub-Committee  remitted  the  whole 
matter  to  the  full  Committee,  with  a  view  to  its  being  submitted  to 
the  Town  Council,  which  will  decide  what  action  should  be  taken. 

Glasgow. — A  Provisional  Order  to  authorise  the  Clyde 
Valley  Electrical  Power  Co.,  of  Glasgow,  to  raise  additional  capital, 
has  been  submitted  to  the  Secretary  for  Scotland,  and  is  at  present 
under  consideration. 

South  Africa.  —  Strike.  —  The  engineers  and  fitters 
employed  at  the  .Johannesburg  municipal  power  station  are  de- 
manding an  increase  in  their  wages  from  23. 1  Od.  to  3s.  4  Jd.  per  hour. 
On  May  11th,  the  employes,  whose  demand  was  not  granted,  came 
out  on  strike,  and  from  noon  all  the  services  were  held  up.  At  a 
mass  meeting  the  men  decided  not  to  return  imtil  all  their  demands 
were  conceded.  The  T.C.  after  a  meeting  decided  not  to  agree  to 
the  men's  demands.  The  centre  of  the  city  is  without  light,  and 
no  tramcars  are  running.  The  Strike  Committee  permitted  a 
certain  amount  of  lighting  in  the  suburbs,  but  owing  to  the  T.C.'s 
attitude  the  facilities  for  lighting  the  suburban  areas  have  been 
withdrawn. 

Kettering. — Plant  Additions. — The  Electricity  Com- 
mittee has  recommended  the  installation  of  new  circulating  water 
pipes,  at  a  cost  of  ,£425,  and  that  the  necessary  parts  be  obtained 
for  the  repair  of  the  air  pump,  a  P.  4  certificate  liaving  been  obtained 
in  each  case. 

Street  Liohtino. — The  Committee  has  decided  to  discontinue 
until  further  notice  all  public  street  lighting, 

Limavady  (Co.  Londonderry).— The  Board  of  Guardians, 

following  on  a  report  by  Mr.  A,  Robinson,  L,6.B.  inspector,  have 
approved  of  a  suggestion  that  they  should  approach  the  local 
Technical  Committee  with  a  view  to  a  joint  electric  lighting 
installation. 

London. — Southwauk. — Price  Increase. — The  Elec- 
tricity Committee  recommends  a  further  increased  charge  of  10  per 
cent,  to  all  consumers  of  electricity  as  from  March  31st  last. 

Price  Increase. — The  Kensington  and  Knightsbridge  Electric 
Light  Co.,  Ltd.,  notifies  a  further  10  per  cent,  increase  in  the 
charges  for  electricity  to  private  consumers,  making  30  per  cent, 
in  all.  as  frori  July  1st. 

L.C.C, — Loan  Sanctions. — The  Finance  Committee  recommends 
the  sanction  of  the  Council  to  the  borrowing  of  £3,000  by  the 
Hammersmith  B,C,  for  electricity  purposes,  and  of  £1S,1!15  by  the 
Woolwich  B,C,  for  new  buildings,  boiler-house  plant,  coal  conveyer, 
k-c,  for  the  electricity  department. 

Lambeth. — Restriction  Order, — The  B,  of  G,  has  had  its 
attention  directed  to  the  Order  redtlfcing  the  lighting  in  its  various 
institutions,  and  has  considered  the  desirability  of  approaching 
the  B,  of  T,  with  a  view  to  securing  a  special  licence  to  permit 
the  Guardians  to  have  sufficient  supplies  to  meet  their  require- 
ments :  but  before  taking  action  in  tliis  direction,  and  in  order  to 
ascertain  that  strict  economy  is  being  exercised,  it  has  instructed 
the  chief  officers  of  the  institutions  and  also  the  caretakers  of 
relief  and  other  stations  to  submit  a  monthly  return  showing  the 
meter  readings  to  date  as  compared,  where  possible,  with  the 
figures  for  the  corresponding  period  of  last  year. 

Maidenhead. — The  T.C.  has  offered  a  supply  of  power  to 

the  new  works  of  DoUand  >t  Co.,  Grenfell  Road,  at  1  ,'d.  per  unit 
for  the  fir.st  2,401)0  units  per  annum,  IJd,  for  the  next  10.000,  and 
IJd.  beyond,  witli  a  miniiunm  of  2I.O00,  and  ordinary  rates  for 
lighting. 

Nelson. — Price  Increase. — The  Electricity  Comniittee 
has  decided  to  increase  the  charges  for  electricity  by  .Jd.  per  unit 
for  lighting  and  .Jd.  per  unit  for  power. 

New  Zealand. — A  licence  for  4i'  years  has  been  granted 

to  the  VVaikuku  Town  Council  to  erect  and  maintain  electric  trans- 
mission lines  for  lighting,  power,  and  heating.  The  price  of 
electrical  energy  is  not  to  exceed  Is.  per  luiit  for  lighting  purposes, 
and  lid.  per  unit  for  power,  heating,  or  Cooking  purpo.«es. 
"Lighting  .purposes"  includes  the  operation  of  motor-generators 
for  lighting  ])itrposes.  --/ynrtcrf  of  Tiaile  Journal. 

Sheffield. — At   the   annual   incctiiig,  hi.st  week,  "f   tlie 

Sheffield  I'orge  and  Rolling  Mills,  the  chairman,  Mr,  C.  E.  Siddall, 
in  th(^  course  of  his  remark^i  .stated  that  the  tonnage  output  had 
increased  50  per  cent,  during  the  past  two  years,  and  the  whole  of 
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their  mills  would  be  electrically  driven  ;  he  was  hoping  to  see  the 
day  when  there  would  not  be  a  steam  engine  in  the  whole  works. 
He  was  convinced  that  electricity  was  the  coniinsr  method  of 
operating  all  machinery  ;  it  w;is  also  tlie  cleanest  method. — 
SlifJh'eM  Daily  Telegraph. 

Slaithwaite.— Renewal  of  E.L.  Ordek.— The  U.D.C- 
has  decided  to  apply  for  a  renewal  of  the  Slaithwaite  Electric 
Lighting  Order,  which  expires  in  July. 

Stamford. — Proposed  Price  Ixcrease. — The  T.C.  has 

decided  to  oppose  the  proposed  increase  in  the  charges  for  electric 
light  by  the  Stamford  Electric  Light  Co.,  which  has  made  applica- 
tion to  the  B.  of  T.  for  a  revision  of  the  rates  provided  for  under 
the  Electric  Lighting  Order  of  1000. 

Swindon.— Revised  Charges. — The  T.C.  has  adopted 
the  following  new  scale  of  charges  for  energy  : — Public  lighting, 
20  per  cent,  increase  ;  power  (small  consumers),  3d.  per  unit  ;  ditto 
(large),  I'Sd.  ;  heating,  lid.  ;  tramways,  I'Sd. 

United  States. — Niagara  Water  Power. — Chief 
Justice  Meredith,  with  Judges  Kelly  and  Sutherland,  as  a  Special 
Commission  under  the  Public  L'"tilities  Act,  has  decided- that  the 
Electrical  Development  Co.,  which  is  controlled  by  Sir  William 
Jlackenzie  and  his  associates,  is  not  entitled  under  its  charter  to 
develop  more  than  12.">,000  H.p.  at  Niagara  for  commercial  uses,  and 
that  the  contention  that  it  may  exceed  this  amount  if  the  average 
quantity  used  does  not  exceed  125,000  h.p.  is  unfounded. — The 
Times, 

Wakefield. — I^oax  Application. — The  City  Council,  last 
week,  decided  to  apply  to  the  L.G.B.  for  sanction  to  borrow  £6,000 
for  electricity  works  extensions. 

Welsh  Water-power  Resources.— A  Committee  has  been 

appointed  by  the  Anglesey  County  Council  to  consider  the  safe- 
guarding of  the  public  interests  in  connection  with  the  develop- 
ment of  the  water-power  resources  of  North  Wales,  and  to  confer 
with  representatives  of  the  other  North  Wales  County  Councils 
and  of  the  North  Wales  Branch  of  the  Welsh  National  Association 
for  Reconstruction  as  to  any  steps  that  should  be  taken  to  secure 
this  object. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — Year's  Working. — The  annual  report  of 
the  Fremantle  (W.A.)  municipal  tramway  and  lighting  board  to 
August  31st.  1917.  shows  that  shortly  the  various  tramway  routes 
will  be  supplied  with  electricity  from  the  Government  power 
station  at  Perth,  but  that  some  delay  will  be  occasioned  in  the 
supply  for  lighting  and  power  owing  to  the  non-arrival  from 
England  of  the  necessary  transformers.  The  net  profit  on  the 
whole  undertaking  for  the  year  was  i:  7,(ioK,  against  £10,640  for 
the  pre^ous  year,  the  reduction  in  amount  being  due  to  an  increase 
in  the  working  expenses.  Trafiic  revenue,  £36,083  ;  lighting 
revenue,  .4:25,799;  total  revenue,  £65.352:  working  expenses, 
£51.328  ;  interest,  £6.846  ;  net  balance,  £7,638  ;  car-mileage, 
606,754,178  miles  ;  passengers  carried,  4,995,860  ;  average  car 
revenue  per  mile,  14'272d. 

Belfast. — T.ocK-orT. — The    Corporation  has  decided  to 

terminate  by  a  week's  notice  the  engagement  of  all  the  tramway 
employes  unless  the  latter  withdraw  summonses  issued  against  the  ■ 
Corporation  for  failure  to  cariy  out  an  award  of  the  Committee  on 
Production,  giving  the  men  an  increase  on  their  war  wages  of  Ss. 
weekly.  The  decision  means  that  the  whole  tramway  service  of 
the  city  will  be  suspende<l.  The  award  affected  800  men. — 
Morning  Pvxt. 

Bradford. — War  Wages. — To  settle  the  pmblem  of  the 

increase  of  wages  of  the  employes  in  the  various  Corporation 
departments,  the  War  Wages  Committee,  la-st  week,  decided  to  offer 
a  general  increase  of  half-a-crown  \>eT  week,  as  from  March  1st, 
bringing  the  advances  to  203.  above  pre-war  rates  for  men.  13s.  for 
women,  and  10s.  for  youths  and  girls.  This  means  the  suspension 
of  the  operation  of  the  award. 

Teafkic  Restrictioss.— Jlr.  C.  J.  Spencer,  the  municipal 
tramway  manager,  has  reported  that,  in  view  of  Government 
restrictions  on  tramway  traffic,  further  curtailment  of  car  services 
is  likely  to  become  necessary  from  time  to  time.  The  Committee 
has  authorised  him  to  alter  services  as  he  may  deem  advisable,  as 
the  needs  arise. 

Burnley. — Strike. — The   permanent-way   men    in    the 

employ  of  the  Corporation  tramway  depai-tment  came  out  on  strike 
last  week,  claiming  to  participate  in  a  recent  war  advance  of  pav 
granted  to  members  of  the  National  Union  of  Gi-neral  Workers 
engaged  in  the  gas  department. 

Continental.— <'Ei!.M,\NV. — According  to  the  Fa/I   Mull 

(}a:ette.  a  Zurich  telegram  says  the  Frankfort-on-JIain  tramway 
power  house  was  completely  destroyed  by  an  explosion  which 
occurred  there  last  Friday  morning.  "  The  explosion,  the  cause  of 
which  has  been  carefidly  concealed,  destroyed  many  buildings  in 
the  vicinity,  and  the  tramway  service  cannot  be  resumed  for 
several  days. 

Denmark,— The  growing  scarcity  of  oil   is  interfering  with  the 


oil-driven  traffic  in  Denmark  generally,  but  in  Copenhagen  the 
electric  tramway  service,  thanks  to  the  supply  of  energy  from 
Sweden  by  the  Helsingborg-Elsinor  cable,  has  been  continued 
uninterruptedly  during  the  past  year,  a  surplus  even  allowing  of 
large  supplies  being  furnished  to  the  Nordsja'Uand  electric  works 
for  Uaffic  and  general  purposes.  The  Boulevard  tunnel  section 
of  the  Copenhagen  tramways  is  completed,  and  was  opened  to  the 
public  on  December  Ist  last. 

Darwen. — Year's  Working. — There  is  a  loss  of  over 

.£930  on  the  tramway  undertaking  for  the  past  year. 

Japan. — tXew  Underground  Railway. — On  account  of 
the  great  congestion  in  the  streets  of  Tokio,  and  the  urgent 
demand  for  better  transportation  facilities,  plans  have  been  com- 
pleted for  the  immediate  construction  of  asuliway  system,  9i  miles 
long.  This  will  be  built  in  a  fairly  straight  line  under  the  busiest 
part  of  the  city.  The  construction  work  is  to  be  of  reinforced 
concrete  throughout,  with  a  track  gauge  of  4  ft.  6  in.,  which  is 
widely  used  in  Japan.  The  third-rail  system  is  to  be  employed. 
The  sum  of  21,000,000  yen  has  been  decided  upon  as  necessary  for 
the  project,  or  at  the  rate  of  2,210.000  yen  per  mile  (1  yen  = 
50  cents).  High-speed  service,  at  five-minnte  headway,  will  be 
given  between  5  a.m.  and  1  a.m.  No  cars  will  be  operated  from 
1  to  5  a.m.  The  fare  is  lo  be  5  sen  (2h  cents),  and  the  estimated 
net  profits  are  given  at  §970,000,  with  a  guaranteed  dividend  of 
8  per  cent,  to  the  promoters.  Substantial  business  men  throughout 
Japan  are  backing  the  project,  and  it  is  understood  that  work  is 
to  begin  at  once.  In  comparing  the  estimated  cost  of  this  project 
with  that  of  similar  undertakings  elsewhere,  the  purchasing  power 
of  the  yen  in  Japan  must  be  considered.  This  is  not  far  inferior 
to  the  value  of  the  dollar  in  the  United  States.  Labour  is,  of 
course,  far  cheaper  than  in  this  country,  and  only  a  small  propor- 
tion of  the  total  amount  mentioned  represents  labour  costs. 

Years  Workixg. — The  report  of  the  Imperial  Government 
Railways  for  the  year  ended  March  31st,  1916,  contains  a  section 
devoted  to  tramway  lines  proper.  The  results  of  the  working  of 
these  for  the  year  under  review  are  : — 

Number  of  tramways 
Mileage  open 

Mileage  under  construction 
Passengers  carried  ... 
Passenger  earnings  (yen)  ... 

Goods  hauled  (ton) 

Freight  earnings  (yen) 
Total  revenue  (yen) 
Total  expenses  (yen) 

Profit  (.yen) 

— Electric  Siiilwa;/  Jimrntil. 

Kettering.  —  Electrical  Vehicle  Statistics. — The 
electrical  engineer  has  submitted  the  following  figures  iil  con- 
nection with  the  electrical  vehicle  for  the  nine  months  ending 
March  31st  last.  viz.  : — 


Electric. 

Othe 

64 

74 

667 

687 

232 

56 

624,890,286 

13,592,881 

24.882.962 

1.236.861 

468,158 

843,376 

334,926 

466,864 

38,666,330 

1,991,963 

25,377.798 

1.519,867 

13.288.532 

472,110 

3,500 


£34 
£238 
£165 


Total  mileage  covered 

Tons  coal  carted 

Tons  L-Iiuker  (works) 
.,        ,,         (destructor).. 

Units  used,  5,840,  at  Id.    .. 

Labour,  maintenance,  licenc 

Interest  and  sinking  fund  

Running  costs  for  the  year,  Is.  3d.  per  ton. 

Estimated  saving  on  the  basis  of  Is.  lOd.  per  ton,  £190. 

The  vehicle  has  not  been  out  of  commission  for  a  single  day. 

Liverpool. — Year's  Working. — With  further  reference 
to  our  note,  page  422,  May  3rd,  the  total  revenue  of  the  Corporation 
tramways  for  the  year  ended  December  31st,  1917,  was  £865.645  ; 
oiJerating  costs,  £575,267;  gross  profit,  £270.378;  interest, 
£50.401  ;  sinking  fund  charges,  £52,731  ;  reserve,  renewal,  and 
depreciation  fund,  £42.243  ;  contribution  to  general  rate  account, 
£125,000.  The  net  profit  for  the  year  amounted  to  £167,243,  an 
increase  of  £21.271,  as  compared  \vith  1916  :  traffic  receipts  in- 
creased by  £80,435  :  passengers  carried  were  172,842.494,  an  increase 
of  15.205,899  ;  average  car  earnings  per  car-mUe  15'.'j6d.,  as  against 
13'97d.  for  1916,  an  increase  of  r59d.  Total  capital  expenditure 
to  date,  including  purchase  money  paid  to  the  Liverpool  U.T.  and 
O.  Co.,  £2,068,430  ;  total  sum  set  apart  for  the  sinking  fund  and 
redemption  of  debt.  £1.508,361.  Since  the  undertaking  came  into 
the  hands  of  the  Corporation  £887,032  has  Deen  placed  to  the  credit 
of  the  reserve,  renewals,  and  depreciation  fund,  and  £922.899  to 
the  relief  of  rates.  Up  to  the  present  free  military  passes,  value 
£63,412,  have  been  granted. 

London.— B.  of  T.  Report.— Col.  Pringle,  the  B.  of  T. 

Inspector,  issued  on  May  9th  the  report  of  his  inquiry  into  the 
collision  between  two  tube  trains  near  Warwick  Avenue  Station  on 
February  25th.  He  finds  that  the  collision  was  due  primarily  to 
the  third  train  travelling  at  a  speed  and  in  a  manner  at  variance 
with  the  company's  rule  on  an  occasion  when  the  automatic  signals 
were  found'  to  be  at  danger  :  and,  secondarily,  to  the  fact  that  the 
rear  of  the  train  with  which  it  collided  was  not  illuminated,  as  it 
should  have  been.  l)y  red  lights.  The  responsibility,  in  the  first 
instauce,  rests  with  the  motorman  Keith  and  conductor  Cartledge  ; 
and,  in  the  .second,  with  conductor  Watts  and  gateman  Byrne. 
Col.  Pringle  suggests  that  a  permanent  oil  tail-light  should  be 
utilised  in  preference  to  the  existing  electric  system  of  tail  lighting. 
— Erening  .\W(w. 

L.C.C.  Economies. — Reporting  upon  the  establishment  by  the 
B.  of  T.  of  a  Committee  to  control  tramways,  the  L.C.C.  states  that 
it  has  been  called  upon  by  this  Committee  to  reduce  coal  consump- 
tion by  15   per  cent,  at   least.     The  Committee  suggests  that  coal 
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economies  can  be  made  by  withdrawing  services  for  the  whole,  or 
part,  of  Sundays,  by  atoppiusf  cars  earlier  in  the  evening,  in:. 

The  Highways  Committee  recommends  that,  owin^-  to  the 
difficulty  experienced  in  obtaininjj  men  for  car  washing:',  a  limited 
number  of  women  be  employed  in  this  capacity  at  the  rate  of  pay 
of  48.  7d.  a  day  or  night,  plus  5s.  a  week  war  wages. 

The  revised  fares  ou  the  Council's  tramways  will  come  into 
operation  in  South  London  to-monrow  (Saturday)  ;  North  of  the 
Thames  the  date  will  be  arranged  later,  as  a  number  of  the  services 
are  run  in  conjunction  with  those  of  other  authorities. 

Londonderry. — TmRD  Reading. — The  Bill  promoted  by 
the  Corporation  for  powers  to  run  trolley  vehicles  and  omnibuses, 
and  supply  electricity,  &c.,  has  been  ordered  for  third  reading  ;  a 
clause  has  been  inserted  limiting  the  borrowing  powers  to  :t;  50,000 
in  respect  of  trolley-vehicles  and  motor-omnibuses,  pending  any 
action  on  the  part  of  the  Corporation  to  extend  the  city  boundaries. 
—Selfaxt  yeivs  Letter. 

Longridge. — Ne\\-  Railway. — The  Light  Railway  Com- 
missioners have  held  an  inquiry  into  the  proposal  to  construct  a 
light  railway  from  Longridge  to  Hellifiekl.  The  scheme  is  estimated 
to  cost  £210,000. 

Manchester. — Workmen's  Faees. — The  Electriciil  Trades 
Union,  on  Monday,  protested  strongly  against  the  withdrawal  of 
workmen's  fares  on  the  Corporation  tramways.  The  Trades 
Council  and  Labour  Representation  Committee  is  to  be  asked  to 
discuss  means  of  having  the  fares  restored  and  the  time  extended. — 
Mancheder  Daily  Defpatck. 

Nelson.— Fare  Revision. — The  Tramways  Committee 
has  decided  to  aljolish  id.  fares,  subject  to  the  approval  of  the  T.C. 

Ramsbottom. — Year's  "Working. — The  total  working 
expenses  of  the  tramway  undertaking  for  the  year  ended  March 
3l8t  amounted  to  1 4,1.58  and  the  income  to  £3,.588,  leaving  a  loss 
of  £.570. 

Sunderland. — Sunday  Servk'es. — The  Tramways  Com- 
mittee recommended  that,  until  further  notice,  the  whole  of  the 
tramway  service  be  discontinued  on  Sundays.  Alderman  New, 
chairman  of  the  Committee,  in  moving  the  adoption  of  the  report, 
said  it  was  probably  a  preliminary  to  further  curtailment.  It  was 
the  opinion  of  the  Committee  that  the  discontinuance  of  Sunday 
traffic  would  not  dislocate  the  services.  Financially,  Sunday  was 
one  of  their  best  days,  and  the  stoppage  would  mean  a  drop  in  the 
revenue  of  t:!»,400:  but  as  the  saving  in  wear  and  tear  and  for 
power  would  lie  about  £5.000,  there  would  be  a  net  loss  of  about 
£4,400  per  annum.     The  proposal  was  unanimously  adopted. 

Warrington. — Traffic  Restrictions. — The  Sunday  ser- 
vice on  the  Corporation  tramways  will  not  commence  until  2  p.m. 
in  future,  and  the  extra  late  cars  on  Mondays  and  Saturdays  are  to 
he  discontinued. 


CONTRACTS  OPEN  AND  CLOSED. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Decoding  Telegrams. — To  facilitate  the  work  of  decoding 
outgoing  cable  messages  at  the  United  States  Censors  Office,  it  has 
been  suggested  that  the  number  of  the  page  of  the  code  book  from 
which  the  code  word  or  cipher  is  taken  be  inserted  after  each  word 
or  phrase  in  the  translated  copy  accompanying  such  messages.  The 
proposal  has  met  the  approval  of  Commander  A.  B.  Hotf,  Cable 
Censor  at  New  York. — T.  and  T.  Age. 

Japan. — The  number  of  telephone  instruments  installed 

in  Tokio  is  45,000.  The  number  of  persons  who  have  applied  for 
installations  is  now  (iO,000.  The  authorities  are  of  the  opinion 
that  it  will  be  possible  to  satisfy  every  one  of  these  applicants 
witliin  ten  years  ! — T.  and  '/'.  Age. 

Leeds. — At  2  o'clock  to-morrow,  May  l«th,  the  7,000 
telephones  operated  from  the  Leeds  Central  Telephone  Exchange 
will  be  transferred  to  the  automatic  system.  The  preparations  for 
this  change  have  been  in  progress,  with  slight  interruptions,  since 
October,  1914,  the  alterations  being  under  the  supervision  of  Mr. 
T.  B.  Johnstone,  the  superintending  engineer.  The  chang'ing-over 
will  constitute  alrecord  so  far  as  the  number  of  instruments  is 
concerned,  and  tl^e  automatic  system,  when  in  full  operation,  will 
be  the  largest  in  "this  country.  At  the  hour  named,  the  series  of 
pegs  insulating  the  7,000  wires  will  be  pulled  out  in  groups  of  50. 
and  it  is  expected  that  in  about  30  seconds  the  opei-ation  will  have 
been  completed. 

South  Africa. — A  complete  breakdown  of  the  Durban 
telephone  system  occurred  on  Easter  Sunday.  A  high-tension  wire 
is  believed  to  have  fallen  across  a  telephone  wire  or  wires,  an<l  caused 
great  damage  in  the  basement  of  the  exchange.  There  are  about 
3,000  lines  in  the  basement,  the  greater  part,  if  not  all,  of  which  were 
partially  destroyed.  The  necessary  repairs  will  take  about  a  month 
to  effect,  especially  as  the  space  in  tlie  basement  of  the  exchaiigr 
is  so  restricted  that  only  a  limited  number  of  men  are  able  to  work 
there  at  one  time.  The  trunk  lines  as  well  as  the  local  liia-s  and 
fire  alarms  are  meanwhile  all  out  of  action. 


OPEN. 

Australia. — Melbourne. — June  7th.     Department  of 

the  Navy.  Supply  and  erection  of  power  plant  at  Garden  Island, 
Sydney.     Director  of  Navy  Contracts,  Melbourne. 

Brisbane. — July  1st.     Treasury.     Steam-driven  turbo- 

alternators,  boilers,  and  boiler-house  equipment  for  the  Inkermau 
irrigation  area  near  Townsville,  N.  Queensland.  Under-Secretary, 
the  Treasury,  Brisbane. 

Erith. — Electricity  and  Tramways  Department.    'lOO-KW. 

rotary  converter  with  transformers,  switohgear,  ko.  See  "  Official 
Notices  "  to-day. 

London. — Islington. — May  24th.  Ligliting  Committee. 
5,000-KW.  turbine,  alternator,  exciter,  condensing  plant,  switchgear, 
piping,  i;c.,  water-tube  boiler,  coal  conveyer,  telpher,  burners, 
steam  piping,  &c.     See  "Official  Notices"  April  I9th. 

Manchester.— May  28th.  Electricity  Committee.  Stores 
for  12  months.  Mr.  F.  E.  Hughes,  Secretary,  Electricity  Depart- 
ment, Town  Hall. 

Warrington.  —  May  22nd.  Electricity  and  Tramways 
Committee.  Motors  and  Transformers.  See  "  Official  Notices " 
May  3rd. 


CLOSED. 

Australia. — Sydney. — Water  Supply  &  Sewerage  Board. 

steam'  turliines  and  condensers  for  Ryde-Pymble  pumping  plant  : — 

Willans  &  Bobinson (accepted)    £20,267 

Fraser  &  Chalmers,  Ltd.  •. 19,335  ' 

W.  Adams  &  Co.,  Ltd 21,336 

BelMss&Moroom.Ltd 21,659 

Brush  Eleritrical  Engineering  Co.,  Ltd 24,049 

Kihson,  Battle  &  Co.,  Ltd 24,902 

(Office  estimate  £1(5,000.) 

—Ttnderl. 

Belfast; — Corporation  :  ~  \ 

General  Electric  Co. — Electrical  accessories  and  M.F.  lamps,  12  months. 
B.  I.  &  Helsby  Cables,  Ltd.— Copper  fuse  wires,  C.I.  box  frames  and  covers, 

six  montiis. 
Staveley  Coal  &  Iron  Co. — Pipes,  six  months. 
Chamberlain  (fcHookhain. — Electricity  meters,  six  months.— Jr(«?i  Builder. 

Bolton. — The  Corporation  has  approved  of  the  acceptance 
of  the  following  tenders  for  supplies  to  March,  1919  : — 
Morgan  Crucible  Co. — Carbon  brushes. 
G.  P.  Wall.— 20's  steel  binding  wire. 
Northern  Rubber  Co.— India-rubber  channel. 
\V.  N.  Birchby.— Coal  and  slack  to  December  31st,  1918. 
R.  Young  &■  Co. — Grease,  &c.  (3  months).  \., 

Universal  Wheel  Gi-inding  Co. — Emery  wheels. 

Electricity  Committee  : — 

B.  I.&  Helsby  Cables,  Ltd.— Cables  and  insulated  wire. 

General    Electric    Co.  —  .Jointing    material,  tape,    and    solution,    and 

15,000  ft.  of  casing  and  cover. 
Credenda  Conduits  Co.— Steel  conduits  and  fittings  (3  months'  supply). 

Bradford. — Electricity  Committee  : — 

chloride  Electrical  Storage  Co.,  Ltd. — Maintenance  of  an  electric  vehicle 

battery. 
B.  I.  &  Helsby  Cables,  Ltd. — Increase  of  10  per  cent,  on  existing  schedule 

prices  for  cables. 
Herbert  Morris,  Ltd. — 5-ton  overhead  travelling  crane. 
•J.  Blakeborough  &  Sons,  Ltd.— Circulating  water  valves. 


Electricity    Committee.      Tendei's  recoiii- 


Kettering. 

mended  : — 

New  parts  to  air  pump. — Rees  Roturbo  Co.,  £46. 

Installation  of  new  circulating  water  pipes.— Brush  lOlcctric-al  Engineering 
Co.,  Ltd.,  ±-42.1.   / 

Wolverhampton,  —  Electricity    Connnittee.       Accepted 
tenders : —  ' 

Mellowes  &  Co. — Roof  glazing  for  new  boiler  house,  xiCA'*. 
.1.  Hopkinson  &  Co, —Valves. 
Premier  Cooler  Co.— Cooling  towers,  £4,.56<'i. 

E.  &  S.  Ham. — Cooling-tower   foundations,  j;9.j0;    brick   retaining  wall  in 
connection  with  switchboard  extension,  jt'lOO. 


FORTHCOMINQ     EVENTS. 


Junior  Institution  of  Engineers.— Sntiu'day,  May  I8th.    At  3.15 p.m.    Visit 

to  tlie  works  of  the  Tultenhain  District  Light  *  Heat  Power  Co. 

Friday,  May  31st.    At  7.30  p.m.    At  39,  Victoria  Street,  S.W.    Paper  on 
'"rbe  Heating  of  Industrial  Buildings,"  by  Mr.  K.  Rankin. 

Institution  o(  Electrical  Engineers.— Thursday,  May  23rd.  ht,  C  p.m.  At 
the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  Paper  on 
"  Some  Transient  Phenomena  iu  Kleotrioal  Supply  Systems,"  by  Prof,  E.'W. 
Marchant. 
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NOTES. 


Volnnteer  Notes. — London  Army  Troops  Companies, 

Volunteer  Engineers. — Headquarters:  Balderton  Street,  Gros- 
venor  Square,  W.  1. 

Orders  tor  the  week  ending  May  2fith,  1918,  by  Limit.Colonel  C.  B.  Olay, 
V.D.,  Commanding. 

Captain  of  the  Week.—Capt.  W.  Darley  Bentley. 

Next  far  Duty.—Ca.ft.  E.  G.  Fleming. 

Monday,  May  20th. — Commandant's  Parade  at  Waterloo  Station,  8.45  a.m., 
tor  work  at  Esher.  Dress,  Marching  Order,  with  rifles.  Mid-day  rations  and 
tea  rations  to  be  carried. 

Tuesday,  May  21st.— Lecture  on  "Demolitions,"  6.30.  Physical  Drill  and 
Bayonet  Fighting,  7.30. 

Wednesday,  May  22nd.— No.  1  Company,  Drill,  Knotting  and  Lashing, 
6.30-8.30.     Recruits'  Drill,  6.30. 

Thursday,  May  23rd.— No.  2  Company,  Drill,  Knotting  and  Lashing,  6—8. 
Recruits'  Drill,  0.30.  Signalling  Section,  (i.30— 8.30,  Ambulance  Section, 
6..')0— 8..S0.    Band  Practice,  7. 

Friday,  May  •24th.— Musketry  for  the  whole  Corps,  6.30—8.30. 

Saturday,  May  '25th.— Entrenchments,  Jtc,  for  the  whole  Corps,  2.4.5—4.45, 
Recruits'  Drill,  2.45—4.45. 

(By  order)  Magleod  Yeabblet,  Capt,  and  Adjutant, 

Decimal  Coinage. — The  Federation  of  Britisli  Industries 
by  a  unanimous  resolution  of  its  Executive  Council  has  now  given 
its  support  to  the  Decimal  Coinage  Bill  which  is  before  the  House 
of  Lords.  The  L.C.C.  Education  Committee  has  also  resolved  to 
support  the  Bill. 

Electrical  Power  Engineers'  Association. — The  Midland 

Section  held  a  smoking  concert  on  Friday  last,  and  an  enjoyable 
evening  was  spent  by  a  large  and  representative  gathering.  The 
chairman,  Mr.  R.  A.  Chattock,  the  city  electrical  engineer  of 
Birmingham,  addressed  the  meeting,  and  spoke  of  the  need  for 
organisation  among  the  engineers  of  the  electrical  industry.  He 
hoped  that  all  present  would  do  everything  in  their  power  to  make 
known  this  Association,  of  which  he  was  a  member,  wherever 
possible.  In  speaking  of  the  objects  of  the  Association,  he  said 
that  primarily  they  desire<l  to  improve  the  status  of  their  members, 
and  to  better  their  positions,  pai'ticularly  with  regard  to  the 
younger  ones.  Employers  of  trained  engineers  would  have  to 
realise  that  they  must  pay  for  the  goods.  He  referred  to  the  wide- 
spread nature  of  the  movement,  and  the  danger  in  case  of  dupli- 
cation of  organisations,  of  losing  importance  in  the  eyes  of 
employers.  The  I.E.E.  was  interested  in  the  present  trend  of 
affairs,  and,  with  similar  objects  to  themselves  in  view,  desired  to 
co-ordinate  the  efforts  of  all  electrical  engineers. 

Electrolytic  Recovery  of  Tin. — Speaking  recently  to 
the  Salvage  Club,  Mr.  David  Ourrie,  Director-General  of  National 
Salvage,  said  the  electrolytic  recovery  of  tin  from  stannate  solutions 
was,  perhaps,  the  most  economical  process  to  adopt  at  the  present 
time,  especially  owing  to  the  simplicity  of  the  plant  required,  and 
also  in  view  of  the  fact  that  the  materials  and  solutions  required 
could  be  readily  obtained.  In  this  process  the  scrap  tin,  after 
cleansing,  to  remove  grease,  &c.,  is  charged  into  suitable  containers 
and  immersed  in  a  hot  caustic  soda  solution.  Cathodes  consisting 
of  iron  or  copper  plates  are  arranged  in  the  vicinity  of  the  con- 
tainers, on  which  the  tin  is  dej)Osited  in  spongy  form  ;  the  deposit  is 
removed  from  time  to  time  and  reduced  to  metallic  tin  in  a  special 
furnace.  A  plant  of  this  type,  requiring  about  20  KW.  working 
.  continuously,  is  found  capable  of  dealing  with  about  15  tons  of 
scrap  per  week,  and  recovering  about  3  cwt.  of  tin  of  98  per  cent, 
purity. — The  EiKjineer. 

Water- Power    Development   in   Canada. — The   Special 

Joint  Water-Power  Committee  of  the  U.S.  House  of  Representa- 
tives held  another  hearing  on  the  so-called  "  Administration  "  Bill 
on  April  1.5th,  with  Sir  Adam  Beck,  chairman  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  as  the  speaker. 

Sir  Adam  Beck  delivered  an  exhaustive  analysis  from  his  own 
point  of  view  of  conditions  relating  to  water-power  development  in 
the  Domiuion,  and  the  sale  of  hydro-electric  energy  in  Ontario  as 
compared  with  what  he  knew  of  conditions  in  the  United  States, 
dealing  in  detail  with  the  situation  at  Niagara  Fails.  He  delivered 
a  strong  plea  for  monopoly  in  public  utilities.  He  presented  a 
number  of  figures  tending  to  show  that  under  Government  control 
in  Toronto  the  rate  for  electricity  was  about  half  the  rate  at 
Buffalo,  and  made  other  comparisons  between  rates  in  the  United 
States  and  in  Ontario. 

At  the  present  time,  he  said,  that  body  had  contracts  with 
225  municipalities.  They  paid  all  interest  charges  at  4  per  cent, 
and  a  sinking  fund  of  I'S  per  cent.,  which  retired  in  'M  years. 
They  paid  all  charges  of  depreciation,  operation,  administration,  &o. 
The  chairman  continued  : — 

"  We  operate  at  the  present  time  12  systems.  They  will  become 
interconnected  eventually  and  form  one  great  system.  In  this  way 
we  are  attaining  the  object  of  the  whole  scheme — namely,  that 
there  should  be  one  control  only.  We  want  to  create  a  real 
monopoly,  because  we  believe  all  these  service  undertakings  should 
be  a  monopoly.  There  is  little  satisfaction  in  having  competition 
in  a  telephone  system,  or  a  telegraph  system,  or  even  a  railway 
system,  and  certainly  not  in  an  electric  system  in  any  community. 
The  obnoxious  poles  and  wires,  the  great  dual  cost  of  everything, 
and  the.great  dual  investment  that  results  because  of  the  diversity 
created  by  these  various  corporations  covering  the  same  field  are 
undesirable  from  every  standpoint." 

As  to  the  Niagara  situation,  Sir  Adam  said  the  principle  laid 
down  by  the  International  Waterways  Commission  was  that  there 
should  te  an  equal  division  of  water  for  power  purposes  on  all  in- 
ternational streams.  He  presented  figures  to  show  that  the  total 
power  now  being  generate*!  on  both  sides  of  Niagara  was  li.'il^.OOO  H.P. 


Of  this  amount,  2fi5,000  H.P.  waa  generated  in  the  United  States,  ; 
which  also  received  110,000  H.P.  exported  from  the  Canadian  side,  ^ 
making  a  total  of  S75,000  H.P.  available  in  the  United  States.  This  ; 
amounted  to  40  per  cent,  more  for  the  United  States  than  for  j 
Canada,  although  the  latter  country  generated  100,000  more  horse-  . 
power  than  was  generated  in  the  United  States.  Canada  was  now 
short  about  100,001)  H.I',  of  the  amount  that  country  needed,  and  in  \ 
order  to  permit  a  continuance  of  the  export,  Canada  had  arranged  ' 
to  do  away  with  all  sign  lighting,  window  lighting,  and  other  uses  ] 
of  energy  which  were  not  essential.  The  power  generated  by  the  ] 
Province  of  Ontario  had  reduced  coal  consumption  between  5,000,000  \ 
tons  and  6,000,000  tons  per  annum.  j 

The  estimated  potential  horse-power  Of  hydro-electric  energy  in  j 
Canada  is  about  50,000,000,  and  in  Ontario  alone  about  5,000,000  or  ■ 
6,000,000,  with  but  700,000  developed.  At  the  beginning  of  the  | 
Commission's  work  in  1910,  only  T.IO  H.P.  was  being  delivered  to 
the  twelve  municipalities  interested.  The  Commission  has  .acquired  > 
uji  to  date  aljout  SO  Corporations  through  friendly  negotiation.  J 

Fatalities. — An  inquest  was  held  hxst  Friday  into  the  ; 
death  of  G.  H.  Aspinall,  aged  22,  of  Stockport.  Aspinall  was  a  \ 
machine  tool  maker,  employed  by  Messrs.  Hans  Renold,  Ltd.,  of 
Buruage.  Manchester,  and  on  the  previous  Wednesday  he  was  seen  '. 
to  put  his  hand  to  the  starting  box  of  a  motor  and  then  to  fall.  He  ' 
was  unconscious,  and.  though  everything  was  done  for  him  at  the  -. 
firm's  ambulance  room,  he  died  soon  afterwards.  It  waa  then 
discovered  that  the  box  was  "  alive,"  and  that  the  cause  of  ' 
this  was  a  tiny  piece  of  steel  which  hatl  got  there  accidentally,  and  ' 
had  produced  contact  by  touching  one  of  the  live  terminals.  It  '; 
was  explained  that  when  the  current  was  on  the  iron  box  the  i 
starter  would  become  a  powerful  magnet  that  wouldattract  the  piece  J 
of  steel,  which  had  probably  danced  about  until  it  got  into  contact  > 
with  the  live  terminal,  and  so  made  the  whole  box  alive.  Evidence  ; 
was  given  that  the  cause  of  death  was  heart  disease.  As  electric  ; 
shock  left  no  sign,  the  doctor  could  not  say  if  the  man  had  received  • 
a  shock  ;  but  if  there  had  been  a  shock — as  there  probably  was — it-, 
would  have  accelerated  death.  The  jury  returned  a  verdict  of  j 
"  Accidental  death,"  and  the  Deputy-Coroner  expressed  the  opinion  ', 
that  no  one  was  to  blame.  The  firm  had  carried  out  all  the  , 
Government  Regulations.  Only  a  fortnight  previously  the  box  was  ■! 
examined,  and  H.M.  Factory  Inspector  for  Manchester  (Mr.  W.  H.  i 
Seal)  joined  with  him  in  the  opinion  that  the  plant  at  the  works  1 
was  of  the  best.  i 

Electric  Furnaces. — According  to  the  Eiuiinvcr,  figures 

given  recently  by  .Sir  Robert  Hadfield  show  that  the  average  actual 
units  of  electricity  required  per  ton  of  steel  melted  are  782.     This  ' 
figure  is  based  on  a  total  of  31,850  tons  of  steel  melted. 

Plant  Growth  Under  Artificial  Light.— Some  experi- 
ments made  by  Dr.  C.  P.  Steinmetz  and  Mr.  J.  L.  R.  Hayden,  about ' 
Christmas,  1916,  on  the  hastening  of  plant  growth  by  artificial' 
illumination,  described  in  the  General  Electric  lierieic,  March,  1918, ! 
.  are  hardly  encouraging  for  ordinary  conditions.  Five  gas-filled, 
Mazda  lamps  of  500  watts  were  suspended  36  in.  above  the  ground,  I 
17  in.  apart,  over  a  bed  5  ft.  X  9  ft.  The  five  lamps  were  kept^ 
burning  day  and  night  for  44  days,  after  which  two  lamps  were\ 
kept  on  for  29  more  days.  The  power  consumed  was  first  2'5  KW.,  | 
which  averages  55  watts  per  sq.  ft.,  and  corresponds  to  an  illumi-'\ 
nation  of  700  lumens  per  sq.  ft.  of  ground  ;  the  temperature  of  'i 
the  hothouse,  about  18°  or  20°  C,  was  raised  2°  C.  by  the  lamps.' ;| 
Henderson's  dwarf  wax-bush  beans  were  the  plants  selected  for* 
the  experiment.  In  a  small  check-plot,  a  box  3(5  in.  square,  the  I 
beans  received  only  day  light.  The  rate  of  development  waa  nearly  ' 
doubled  by  the  artificial  light  and  heat,  but  it  cost  a  great  deal  to  | 
approach  direct  sunlight  effects,  as  was  done  in  this  case.  Some; 
plants,  flowers,  and  fruit,  it  is  pointed  out,  temporarily  comm.andi 
very  high  prices  during  the  winter  ;  artificial  light  is  commercially* 
used  already  for  such  purposes,  of  course. 

The  Cardiff  B.A.  Meeting.— Though  the  Cardiff  meeting 

C1918)  of  the  British  Association  for  the  Advancement  of  Scieuo 
has  been  cancelled,  the  general  officers  hope  that  annual  member^ 
and  others  will  maintain  their  subscriptions  this  year,  so  that  iff 
may  not  be  necessary  to  curtail,  for  lack  of  funds,  the  research 
work  of  many  Committees.  Some  of  the  work  is  stated  to  be  of 
the  greatest  importance  in  connection  with  circumstances  arising 
out  of  the  war.  Subscriptious  should  be  aildressed  to  Prof.  Perry, 
the  General  Treasurer,  Burlington  House,  W.  1. 

Cooling  Cable  Ducts. — Where  cables  are  laid  in  ducts 

artificial  cooling  is  possible,  .and  in  an  article  in  the  Elect  rind  II  orlil. 
of  April  20th,  by  W.  Keating  and  C.  H.  Mueller,  particulars  art- 
given  of  experiments  with  air-cooling  on  a  section  comprising  ten 
ducts,  about  a  mile  in  length,  which  contain  eight  three-phase. 
11,000-volt  cables.  No.  0000  gauge,  each  carrying  200  to  220 
amps,  during  peak  loads.  Above  a  temperature  of  150°  F. 
(65'6°  C),  dielectric  hysteresis  causes  very  rapid  heating  which 
quickly  leads  to  breakdown,  and  in  the  summer  of  1916  there 
were  38  failures  in  the  section  referred  to.  The  temperature  o* 
the  cables  approached  1 30^  F.  By  installing  air  blowers  at  alter- 
nate manholes,  the  air  escaping  at  the  intermediate  manholes, 
the  temperature  of  the  cables  was  reduced  to  an  averiige  of  96^  F. 
(35'U°  C),  which  is  just  within  the  safe  limit.  Only  two  break- 
downs, both  due  to  station  failures  at  other  parts  of  the  system, 
have  occurred  on  this  section  since  the  blowers  were  installed. 

In  general,  the  authors  say,  35,(100  k.v.a.  is  the  maximum  load 
any  duct  line  should  be  called  upon  to  carry,  and  it  is  at  points 
on  the  Pittsburg  system,  where  this  value  has  been  exceeded, 
that  trouble  has  developed. 
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Engineering  Progress  in  England. — Observations  upon 

eng'meering'  progress  in  Great  Britain  during'  the  war  were  the  theme 
of  a  recent  informal  address  by  Mr.  H.  M.  Hobart,  of  the  General  Elec- 
tric Co.,  U.S.A.,  at  a  luncheon  of  the  Boston  Section  of  the  American 
Institute  of  Electrical  Engineers,  followiiig  the  speaker's  return  from 
abroad.  He  said  the  British  electrical  industry  had  been  split  ui* 
into  many  more  divisions  than  in  America,  and  the  greater  por- 
tion of  the  small  firms  had  aspired  to  manufacture  uumy  diffei'ent 
kinds  of  things.  Prior  to  the  war  tjie  electrical  industry  in  Britain 
was  at  a  low  ebb.  Many  firms  found  their  salvation  in  substituting 
munitions  and  other  war  work  for  electrical  machinery. 

The  general  convulsion  had  brought  about  a  serious  spirit  of 
investigation  which  was  leading  to  a  complete  change  of  policy. 
Many  new  associations  of  manufacturers  had  sprung  into  exigtem'e, 
and  a  policy  of  seeking  to  avoid  destructive  competition  was  much 
lu  evidence. 

Commenting  on  the  national  electricity  supply  scheme,  Mr.  Hobart 
said: — "The  prevalent  t<emper  of  the  British  is  comparable  to  a 
sort  of  great  awakening,  and  I  ventui-e  to  predict  that  something 
of  this  sort,  or,  at  any  rate,  something  thoroughly  equivalent  in 
bigness  and  boldness,  will  be  '  pulled  off.'  " 

He  was  much  impressed  with  the  rapid  progress  lately  made  in 
England  in  the  use  of  built-up  ironclad  switchgear  as  contrasted 
with  the  panel  and  cell  systems  used  in  America.  Signs  were 
appearing  of  its  competition  with  American  outfits  for  high- 
voltage  work  in  generating  stations.  Although  the  British  had 
finally  and  reluctantly  taken  down  the  sign  :  "  Business  as  usual,  " 
which  they  took  pride  in  displaying  during  the  early  stages  of  the 
war,  an  enormous  amount  of  engineering  progress  was  being  made 
in  Britain  even  in  these  darkest  of  dark  days. 

Tiie  Metric  System. — Speaking  on  "  The  Metric  System," 
at  a  meeting  of  the  Surveyors'  Institution,  Lieut.  A.  J.  Martin, 
F.S.I. ,  said  that  for  upwards  of  half  a  century  we  had  been  aban- 
doning or  altering  nearly  all  the  measures  and  weights  of  our 
forefathers.  In  these  days,  and  more  so  in  the  coming  days,  we 
must  have  up-to-date  weapons  of  commerce  or  lose  to  an  up-to-date 
Power,  or  collection  of  Powers,  who  had  already  made  the  change 
and  gained  ground  ever  since.  Opponents  of  the  international 
metric  system  had  for  many  years  combined  against  it  ;  but  no  one 
yet,  although  repeatedly  challenged,  had  produced  complete  tables 
which  surpassed  the  international  and  should  replace  our  own. 
Consequently,  therefore,  the  only  alternative  to  remaining  as  we 
were  was  to  adopt  that  system.  There  could,  in  his  opinion,  be  no 
hesitation  as  to  which  course  was  preferable.  The  war  presented 
a  favourable  opportunity  for  the  change,  which  would  otherwise 
become  more  and  more  difficult  every  year,  and  might  come  too 
late.  A  great  responsibility,  therefore,  rested  upon  them  at  the 
present  time.  Should  they  have  two  distinct  systems  of  measures 
and  weights  in  force  .'  Or  should  they  take  steps  to  maintain 
and  improve  their  position  and  the  unity  of  the  Empire,  and  even 
to  advance  the  federation  of  mankind  by  adopting  one  language  in 
commerce  .' 

An  interesting  discussion  ensued,  and  one  of  the  speakers  was 
Mr.  E.  C.  Barton,  M.I.E.E.,  who  said  that  they  were  continually 
being  told  that  the  difficulties  were  so  great  that  they  could  not 
overcome  them  ;  he  thought  that  was  a  very  unfortunate  attitude 
for  a  great  nation  to  take.  There  was  not  such  a  large  majority  of 
opponents  of  this  proposal  as  one  would  think.  A  plebiscite  by 
the  Electrical  Review  showed  that  80  per  cent,  were  in  favour 
of  it.  He  had  paid  a  visit  to  the  North,  and  was  surprised  at  the 
number  of  engineers  in  favour  of  adopting  the  metric  system. 

The  President  (Mr.  A.  L.  Ryde)  said  he  could  not  imagine  anyone 
arguing  that  the  metric  system  was  not  better  than  anything  they 
had  at  present,  and  it  was  a  mere  question,  to  his  mind,  whether, 
and  how,  it  could  be  carried  out.  It  must  be  done  sooner  or  later  ; 
they  could  not  compete  with  other  nations  unless  they  did  it. 

A  neat  and  handy  set  of  conversion  tables  for  British  and  metric 
weights  has  been  issued  by  the  Hoffmann  Manufacturing  Co., 
Ltd.,  of  Chelmsford — a  companion  to  the  linear  conversion  table 
which  the  firm  issued  some  years  ago.  By  the  use  of  red  and  black 
figures  and  letters  for  metric  and  British  units  respectively,  with 
one  exception — evidently  a  slight  oversight — the  possibility  of  error 
is  greatly  reduced,  and  the  tables  are  set  out  in  a  very  convenient 
form.    Copies  may  be  had  on  application  to  the  company. 

Tlte    Education    Bill. — The   Executive   Council  of    the 

Federation  of  British  Industries  has  passed  a  resolution  to  the 
effect  that,  having  regard  to  the  apparent  misconception  existing 
in  regard  to  the  attitude  of  the  Federation  of  British  Industries  on 
the  Education  Bill,  the  Council  places  on  record  its  full  sympathy 
with  the  objects  at  which  the  Bill  aims — namely,  the  improvement 
and  extension  of  education  in  this  country — and  will  give  all 
possible  support  in  attaining  these  objects.  It  believes,  however, 
that  these  objects  cannot  be  attained  in  the  fullest  degree  unless 
due  provision  is  made  for  a  full-time  secondary  education  for  the 
largest  possible  number  of  children.  But  before  enacting  any 
system  of  universal  part-time  education,  time  should  be  afforded  to 
enable  the  employers  and  employed  to  give  consideration  to  any 
peculiar  needs  or  difficulties  of  particular  industries  and  districts. 

Training  Disabled  Men. — West  Ham  Corporation  has 
made  arrangements  to  hold  a  day  course  in  electrical  engineering 
for  disabled  sailors  and  soldiers.  The  Minister  of  Pensions  has 
informed  the  War  Pensions  Committee  that  if  the  Higher  Educa- 
tion Sub-Committee  is  of  opinion  that  the  expenses  incurred  will 
necessitate  a  fee  in  excess  of  7s.  6d.  per  man  per  week,  which  is  the 
amount  normally  sanctioned,  he  is  prepared  to  defray  out-of-pocket 
expenses  si)eciaUy  incurred  by  the  Local  Education  Authority  during 


the  period  of  six  months.  No  special  class  for  disabled  men  is  to  be 
started  for  less  than  five  men,  and  every  endeavour  should  be  made 
to  bring  the  number  of  men  up  to  at  least  10.  which  the  Minister 
regards  as  the  normal  number  of  men  for  a  class.  The  expenses 
chargeable  against  the  Ministry  are  to  include  only  out-of-pocket 
expenses  specially  incurred  for  the  purpose  of  these  classes — c.y., 
extra  teachers'  salaries  and  extrsi  cOst  of  raw  material. 

The  bt)rough  electrical  engineer  has  arranged  to  relea.se  Mr.  L.  \V. 
Perryman,  a  memlier  of  his  staff,  for  six  months,  in  order  to  take 
charge  of  this  course  ;  and  the  Education  Committee  has  appointed 
him  as  a  teacher  for  the  period  of  the  course — viz.,  six  months — at 
a  salary  of  C300  per  annum. 

Patents   and   Alien    Enemies. — Application    has    been 

ma<ie  to  the  Board  of  Tnule  by  Messrs.  Bluemel  Bros,,  Ltd.,  to  avoid 
or  suspend  Patent  Xu.  'J(;.4;!r,/o7  grunted  to  Bosch  for  sjjarking 
plugs. 

Output    of    Large    American    Generating    Systems. — 

statistics  for  1917  on  the  outputs,  peak  loa<ls,  and  lo;ul  factors  of 
the  largest  generating  systems  of  the  coimtry  are  given  in  the 
Electrical  W'urlil,  'Vol.  71,  No.  12.  The  list  contains  every  generat- 
ing company  in  the  United  States  and  Canada  having  an  output  of 
more  than  lOo.OOO.OOO  KW.-hr.  per  annum.  The  aggregate  output 
of  the  companies  listed  was  21,000,000.000  KW,-hr.,  of  which  the 
companies  operating  in  Canada  generated  3,500.000,000  KW.-hr. 
Although  the  greater  part  of  the  electrical  energy  was  generated 
from  water  power,  almost  all  of  the  hydro-electric  systems  having 
steam  reserve  stations  were  obliged  to  use  them  dui-ing  the  year. 
The  shortage  of  hydro-electric  energy  at  Niagara  is  well  indicated 
by  the  large  output  that  the  Buffalo  General  Electric  Co.  was 
called  upon  to  turn  out  in  its  steam-driven  station,  where  approxi- 
mately 130,000,000  KW.-hr.  had  to  be  generatetl  from  coal. 

Only  one  company  in  the  entire  list  shows  a  slight  decline  in 
output  over  that  of  the  previous  year.  All  the  others  show  in- 
creases, and  all  the  Canadian  companies  show  large  increases,  due 
chiefly  to  the  great  demand  made  for  power  by  war  industries. 

Output  and  Load  Factor  of  Generating  Systems  in 
America  with  Peak  Loads  over  100,000  kw. 


1917. 

System. 

Peak 
load 

(KW,) 

Date 

of 
peak 
load. 

Yearly 
output 
(KW.-hr.) 

Yearly 
load 

factor 
(per 

cent.) 

Commonwealth  Edison  Co 

Niagara  Falls  Power  Co.* 
Ontario  Power  Oo.  of  Niagara  Falls 
New  York  Edison  Co.  and  United 
Electric  Light  and  Power  Co. 

Montana  Power  Co 

Montreal  Light,  Heat  and  Power  Co. 

Hydraulic  Power  Co 

Pacific  Gas  and  Electric  Co 

Toronto  Power  Co 

Southern  California  Edison  Co, 

Public  Service  Electric  Co 

Detroit  Edison  Co. 

Shawinigan  Water  and  Power  Co.  . . 

Philadelphia  Electric  Co 

Duquesne  Light  Co 

Cleveland  Electric  Illuminating  Co. 

892,330 
152,340 

123,500 

278,097 
147,712 
152,665 
113,665 
158,272 
118,000 
166,755 
181,500 
152,300 
119,000 
148,931 
123,000 
113,228 

Dec.  28 
Aug.    1 
Nov.  11 

Dec.  12 
.Ian.  11 
Nov.  12 
June  9 
Nov.  27 
Dec.  14 
Oct.  11 
Nov.  27 
Nov.  27 
Dec.  21 
Nov.  20 
Nov.    9 
Nov.  27 

1,488,080,000 

1,188,221,770 

990,086,100 

954,913,584 
947,732,014 
946,8S2,817 
871,563,138 
854,099,030 
800,638,000 
794,687.405 
734,665,649 
672,200,600 
633,573,610 
600,583,589 
592,575.925 
444,735,809 

44-6 

88-97 
91-5 

39-2 

73 

70-8 

87-6 

61-6 

84 

54-4 

46-50 

50-4 

60-4 

46-0 

54 

45 

*  Includes  Canadian  Niagara  Falls  Power  Co. 

The  World's   Largest  Turbine.— The  electrification  of 

the  coast  section  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway 
took  a  long  step  forward  recently  with  the  turning-over  for  the 
first  time  of  its  big  turbo-generator,  the  largest  in  the  world. 
The  turbine  is  of  2.5,000-H.l'.  capacity,  and  constitutes  the  third 
unit  in  the  White  River  plant,  the  largest  and  most  imponant  of 
the  hydro-electric  plants  of  the  Puget  Sound  Traction,  Light  and 
Power  Co.  The  water  is  fed  to  the  turbines  at  a  head  of  465  ft. 
The  first  two  turbines  are  of  20,000  h.p.  each.  The  total  capacity 
of  the  plant  with  the  added  unit  is  6.').000  H.p.  This  gives  the 
traction  company  a  combined  capacity  of  all  its  plants  supplying 
Seattle  of  110,000  H.p. 

The  Milwaukee  Roa«l  will  require  a  little  more  than  .'>0  per 
cent,  of  the  additional  power.  The  current  will  be  delivered 
to  the  railroad  at  a  voltage  of  100,000  alternating,  and  trans- 
formed into  direct  current  at  a  voltage  of  3,000,  for  use  on 
the  motors  of  the  Milwaukee  electric  locomotives.  —  Power, 
April  23rd,  1918. 

Electro-metallurgy  in  Sweden.— The  future  and  progress 

of  electro-metallurgy  in  the  north  of  Sweden  are  reviewed  by 
B.  Neuman  in  Stnhl  luid  Eixen,  who  says  the  industry  will  derive 
great  benefit  from  the  water  powers  of  the  country.  The  ores  are 
reduced  in  electric  furnaces,  and  it  is  estimated  that  the  cost  of  an 
installation  comprising  four  furnaces  of  H.OOO  KW.,  is  something 
like  l,(iOO,000  kroner,  including  400.000  kroner  for  housing  the 
workmen.  The  annual  smelting  of  30.000  tons  of  ore  newj^itates 
the  employment  of  SI  men,  and  the  pric~e  of  producing  1,(X)0  kgm. 
of  metal  is  between  71  and  71  kroner,  the  electrical  energy  consumed 
costing  between  13  and  18  kroner.  Transporting  the  metal  to  the 
interior  markets  costs  between  78  and  79  kroner,  but  the  price 
of  metal  smelted  in  blast  furnaces  was  before  the  war  between 
70  and  75  kroner.  The  development  of  the  electro-metallurgical 
industry  in  the  north  of  Sweden  is  not  possible  until  the  price  of 
the  electrical  energy  used  is  lowered. —  Ociiie  ("nil, 
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London  Underground    Railways   and  Welfare  Work. — 

On  Wt'diiesday,  last  week,  a  Women's  Club  ami  Institute  was 
opened  by  Lady  Stanley  at  Biompton  Road  Station,  for  the  female 
booking-office  and  uniform  staffs  of  the  Underground  Railways. 
Recreation  and  refreshment  rooms  are  provided,  as  well  as  a  readinfr 
and  rest  room,  and  a  concert  hall  of  considerable  size.  The  roomd 
are  tastefully  decorated,  and  refreshments  are  supplied  at  cost. 
Over  30  other  institutes  and  mess-rooms  have  been  provided  for  the 
service  of  the  railway  and  omnibus  staffs. 

Restriction  upon    the  Use   of  Lead-covered  Cables. — 

We  have  received  the  followinf;'  letter  on  this  subject  from  Mr.  H. 
Faraday  Proctor,  lion,  secretary  of  the  I.M.E.  A.  : — 

"  Your  issue  of  April  19th  contains  a  letter  by  Mr.  Llewellyn  B. 
Atkinson,  the  secretary  of  the  Cable-Makers'  Association,  drawing 
attention  to  a  misunderstanding  that  has  arisen  re  the  above 
matter. 

"The  notice  appearing  in  your  issue  of  March  8th  being  certainly 
open  to  the  possibility  of  misinterpretation,  due  to  the  abbreviated 
reference  to  the  opinions  of  the  Cable-Makers'  Association  and  the 
I.M.E.A.  Council  respectively,  I  have  pleasure  in  confirming  that 
the  contents  of  Mr.  Atkinson's  letter  are  in  accordance  with  the 
communication  originally  made  by  the  Cable-Makers'  Association 
to  my  Association,  and  communicated  in  eHeitso  to  our  members." 

Electric    Welding    in    the    Building    of    Ships. — Ii' 

August,  1917,  Prof.  Comfort  A.  Adams,  chainnau  of  the  Standards 
Committee  of  the  American  Institute  of  Electrical  Engineers, 
appointed  a  Sub-Committee  to  investigate  the  possibilities  of 
electric  welding  in  shipbuilding. 

This  Sub-Committee  was  adopted  in  September  last  by  the 
General  Engmeering  Committee  of  the  Council  of  National  Defence, 
and  later  (.February  21st  of  this  year)  by  the  Emergency  Fleet 
Corporation,  as  its  Electric  Welding  Committee. 

The  Emergency  Fleet  Corporation  has  authorised  the  construc- 
tion of  a  50-ft.  tl.5.2-m.)  section  of  a  9,600-ton  standard  ship  at 
the  yards  of  the  Federal  Shipbuilding  Co.,  Newark,  for  demonstra- 
tion purposes  and  for  the  development  of  methods  of  applying 
electric  welding  to  an  actual  ship  structure.  This  ship  section  is  to 
be  sealed  up  at  the  ends,  filled  with  water,  and  tested  by  hydrostatic 
pressure.  The  foundation  for  this  structure  is  already  complete, 
and  work  will  be  pushed  on  as  rapidly  as  possible.  Both  spot  and  arc 
welding  are  to  be  employed.  Shipbuilders  have  indicated  that  they 
are  willing  to  push  the  work  just  as  far  as  the  iClassification 
Societies,  the  Fleet  Corporation,  and  the  Navy  Dfepartment  will 
allow. 

Large  stationary  and  portable  spot  welders  are  being  designed 
for  this  work,  and  various  arc-welding  systems  are  being  studied. 
A  considerable  installation  will  be  made  in  the  Hog  Island  yard  at 
Philadelphia,  under  the  general  direction  of  Admiral  Bowles,  of 
the  Fleet  Corporation. 

Mr.  H.  M.  Hobart,  chaii'man  of  the  original  Sub-Committee, 
spent  several  months  in  England  investigating  the  electric  welding 
work  done  by  the  British  Admiralty,  and  brought  back  some 
valuable  data.  As  a  result  of  this  visit.  Captain  James  Caldwell, 
R.E.,  representing  the  British  Admiralty,  is  spending  a  couple  of 
months  here  to  help  the  Committee  in  this  work  and  to  tell  of  the 
work  along  similar  lines  which  has  been  carried  out  in  England. 
One  important  phase  of  the  present  work  of  the  Committee  is  the 
training  of  arc  welders,  of  whom  thousands  will  probably  be 
required  in  the  comparatively  near  future. — Klerti-'iral  Wurld. 

Electrical    Men    Aid   Prisoners    of  War. — In   view  of 

recent  events  on  the  Western  Front,  few  of  tlie  funds  being  raised 
in  connection  with  the  war  have  a  more  urgent  'claim  upon  our 
attention  and  practical  generosity  than  those  existing  for  the  pur- 
poses of  sending  parcels^  to  our  men  who  are  prisoners  in  the  hands 
of  the  enemy.  The  first  large  effort  that  has  been  made  by  elec- 
trical men  to  aid  such  funds  has  been  made  by  the  Bristol  and 
Cardifl:  electrical  and  engineering  trades.  The  effort  has  been 
crowned  with  splendid  success,  and  we  regret  that  war-time  pres- 
sure upon  our  limited  space  prevents  us  from  giving  the  event  that 
full  publicity  which  it  deserves.  The  crowning  effort  in  connection 
with  the  scheme,  which  was  to  raise  funds  for  our  prisoners  of  war 
(through  the  Bristol  Red  Cross  Society)  and  the  Bristol  Inquiry 
Bureau,  took  place  last  Saturday  evening.  With  Mr.  H.  I.  Rogers 
as  president,  a  Committee,  combining  all  the  influential  electrical 
men  in  Bristol,  founded  a  scheme  by  which  it  has  raised  about 
.-CliOO  for  the  funds.  On  the  previous  evening  (Friday)  a  whist 
drive  and  a  dance  were  held  at  the  Grand  Hotel,  and  both  were  suc- 
cessful, thanks  to  Mr.  A.  C.  Wiley  (chairman  of  the  Committee), 
Mr.  Weeks,  Mr.  Glass,  Mr.  Porter,  Mr.  Hood,  and  Mr.  Pedlar,  who 
formed  the  Special  Committee  for  this  particular  scheme.  The 
prizes  were  presented  by  Mr.  Dowson.  Mr.  A.  Davis  (Morgan  Crucible 
Co.).  Mr.  W.  J.  Longhurst  (.Veritys,  Ltd.),  and  Mi'.  W.  G.  Heath. 
On  the  following  day,  on  the  Bristol  City  Football  Ground,  two 
excellent  teams,  selected  by  the  Bristol  and  Cardiff  Committees, 
played  a  football  match  before  a  crowd  of  8,000  spectators,  in 
glorious  weather.-    The  Bristol  boys  won  by  2  goals  to  1. 

The  city  ground  was  kindly  lent  for  the  occasion  by  the  directors, 
and  their  chairman  (Mr.  Murdook)  rendered  valuable  assistance. 
Mr.  W.  J.  Wedlock  captained  the  Bristol  team.  Players  from 
Everton,  Birmingham.  Wolverhampton,  and  Barnsley  being  in  the 
vicinity  of  Bristol,  volunteered  their  services,  and  the  Cardiff  team 
included  T.  J.  Hewitt,  the  Welsh  international,  as  "  skipper."  The 
band  of  the  Royal  Engineers  was  there.  The  Lord  Mayor  of  Bristol, 
together  with  the  Lady  Mayoress,  the  High  Sheriff  and  the  Lady 
Sheriff,  patrouised  the  match,  and  the  ball  (presented  by  Messrs. 
Harris's  .Sports  Department),  w.as  set  rolling  by  the  Lord  Mayor. 
At  half-time  the  Lord  Mayor  sold  the  ball  by  auction  twice,  and 


the  sum  of  £23  2s.  was  realised.  The  ball  has  since  been  again 
re-sold  for  10  guineas.  A  barrel  of  cider,  kindly  presented 
by  M>-.  J.  H.  Winter,  was  put  up  for,  auction  at  the 
dinner  aft«r  the  match,  and  sold  by  the  Lord  Mayor 
for  ,S7  guineas.  Mr.  W.  J.  Longhurst,  as  the  knight  of 
the  whistle,  refereed  the  game  in  a  very  able  manner.  The 
linesmen  were  two  G.E.C.  men,  Mr.  A.  H.  Smith  (Cardiff)  and  Mr. 
W.  L.  Richards  (Bristol).  Much  of  the  success  of  the  scheme  is 
due  to  a  Committee  of  ladies  from  the  Bristol  Corporation  and 
electrical  houses,  with  Mrs.  Cyril  Nutt  as  chairwoman  and  Miss 
Michell  as  secretary.  The  following  chairmen  acted  over  various 
Sub-Committees: — Mr.  Longhur.st,  Mr.  Weeks,  Mr.  Dowson.  Mr. 
Royco  ;  and  Mr.  A.  .1.  Newman  (Bristol  Corporation)  superintended 
the  gate  stewards  at  the  ground.  Mr.  A.  C.  Wiley  acted  as  chairman 
of  the  various  Committees.  Mr.  .\.  H.  Dowson  presented  cigarettes 
for  the  wounded  soldiers  who  were  present,  and  was  the  hon. 
treasurer  of  the  movement.  Mr.  Ernest  Cooke  (Simplex  Conduits) 
was  the  hon.  secretary. 

Appointments  Vacant.^Electric  liglitina:  attendant,  for 

oil-driven  generating  station  in  the  Curragh  District  ;  junior  shift 
engineer  (£156).  for  the  Barnsley  Corporation  Electricity  Depart- 
ment ;  teacher  of  day  classes  in  electric  wiremen's  work,  for  the 
Wolverhampton  Education  Committee ;  assistant  shift  engineer 
(68s.  3d.)  for  the  Bury  Corporation  Electricity  Department ;  meter 
superintendent  for  the  Loughborough  Corporation  Electricity  De- 
partment ;  charge  engineer  for  the  Dover  Corporation  Electricity 
Department.     See  our  advertisement  pages  to-day.. 

Large  Single-Phase  Transformers. — Four  of  the  largest 

single-phase  transformers  ever  built  were  recently  shipped  by  the 
Westinghouse  Electric  and  Manufacturing  Co.  to  a  Southern  power 
company.  These  units  are  rated  at  14,000  k.v.a.,  60  cycles,  and, 
since  they  have  a  2'>  per  cent,  overload  rating,  they  have  practically 
a  17,500-K.v.A.  maximum  capacity.  They  will  form  a  42,000-K.v.A. 
bank,  which,  together  with  a  spare  unit,  will  make  the  preliminary 
installation  to  step  up  the  voltage  of  the  water-wheel-driven 
generators  from  13.200  to  150.000,  the  highest  transmission 
voltage  used  to-day.  Power  will  be  transmitted  about  25  miles  to 
an  industrial  plant,  where  it  will  be  stepped  down  by  means  of  a 
number  of  7,000-K.v.A.  single- p'^ase  transformers  of  aimUar 
characteristics  built  by  the  Westinghouse  Co. 

Some  idea  of  the  size  of  these  units  may  be  gained  from  the  fact 
that  their  height  measures  23  ft.  6  in.  from  the  top  of  the  high- 
tension  terminals  to  the  base,  and  each  unit  weighs,  complete  with 
oil  and  fittings,  approximately  110,000  lb. — Power,  April  23rd,  1918. 

Track    Construction    Methods     Employed    in    Street 

Widening. — In  the  Electric  Raihciiy  Journal  of  March  30th.  an 
account  is  given  of  the  methods  employed  in  track  construction 
during  the  widening  of  Twelfth  Street,  one  of  the  principal 
thoroughfares  of  Chicago.  The  taking  up  of  two  well-laid  tracks 
set  in  concrete  construction,  moving  them  more  than  20  ft.,  and 
placing  one  of  them  along  what  was  formerly  the  front  end  of  a 
store  basement,  was  the  part  taken  by  the  Chicago  Surface 
Lines  Co. 

The  street  was  widened  from  66  ft.  to  108  ft.,  and  the  work  in- 
volved the  building  anew  of  1'38  miles  of  double  track,  including 
seven  special  work  lay-outs,  and  the  rebuilding  of  300  ft.  of  double 
track  on  either  side  of  the  street  at  each  one  of  these  seven  inter- 
sections, on  account  of  the  change  in  grade.  In  all,  over  3  miles  of 
single  track  was  built  in  a  short  space  of  time,  and  a  number  of 
labour-saving  devices  were  employed,  as  the  paving  contractors 
were  working  under  a  time  penalty  clause. 

The  foundation  for  the  concrete  slab  for  the  east-bound  track 
was  first  laid  and  completed  all  the  way  through  before  the  old 
tracks  were  disturbed.  East-bound  traffic  was  then  operated  over 
the  new  track,  leaving  the  former  east-boimd  track  free  for  the 
use  of  work  and  material  cars.  As  the  sub-grade  construction 
work  for  the  new  west-bound  tracks  progressed  the  rails  of  the  old 
east-bound  track  were  moved,  in  good  condition,  over  on  to  the 
new  ties  and  foundation.  Finally,  upon  the  completion  of  the 
second  track,  west-bound  car  service  was  transferred  to  this,  and 
the  old  west-bound  track  was  torn  up  and  removed. 

The  type  of  track  construction  used  is  the  standard  2 — A  Board 
of  Supervising  Engineers'  Construction  for  use  in  paved  streets, 
except  in  some  cases,  where  it  differs  on  account  of  the  uncertain 
character  of  the  foundation,  placed  as  it  was  over  a  new  fill  some 
9  ft.  deep. 

When  the  new  east-bound  track  was  completed  for  traffic  work 
was  commenced  on  the  new  west-bound  track,  and  this  is  interesting 
because  of  the  fact  that  the  rails  of  the  old  east-bound  track  were 
moved  over  and  used  on  the  new  track  without  separating  the 
electrically-welded  joints.  All  work  on  the  sub-foundation  was, 
therefore,  completed  for  a  section,  and  gangs  of  men  following  the 
mixers  freed  the  rails  of  the  old  track  from  their  fastenings,  and 
they  were  then  pried  over.  This  was  done  by  gangs  of  men 
using  crowbars  to  gradually  pry  the  rail  over  to  its  new  position, 
this  being  done  quite  satisfactorily  without  breaking  any  of  the 
Lorain-welded  joints.  When  the  rail  was  in  its  new  location, 
another  gang  of  men  cleaned  the  rail  to  receive  the  new  concrete- 
and  grouting. 

The  work  of  tearing  up  the  old  paving  outside  the  rails  in  order 
to  free  the  rails  was  greatly  expedited  by  placing  jacks  underneath 
two  or  three  tie  rods  at  a  time,  after  the  inside  paving  had  been 
removed.  Lifting  up  on  the  jacks  bent  the  rods  up  and  pulled  the 
rails  towards  each  other  and  away  from  the  outside  paving,  thus 
avoiding  th&  necessity  of  removing  the  first  row  or  two  of  blocks 
by  hand. 
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Institution  of  Electrical  Engineers. — At  the  meeting  of 

the  lustitution,  on  Thursday  last  week,  the  President,  Mr. 
Wordinefham,  announced  that  the  Council,  in  conjunction  with  the 
B.E.A.M.A..  had  appointed  a  Committee  on  the  lines  suggested  by 
Jlr.  W.  A.  Gillott,  to  deal  with  the  subject  of  electric  cookingr  and 
heattngf.  Similar  action  had  been  taken  as  the  outcome  of  Mr.  L. 
Andrews's  paper,  in  association  with  the  B.E.A.M.A.,  the  C.M.A., 
Chambers  of  Commerce,  the  Federation  of  British  Industries,  and 
the  British  Eng-ineers'  Association,  with  a  view  to  calling:  a  con- 
ference to  discuss  whether  any  action  could  be  taken  that  was 
likely  to  further  esport  trade.  A  Committee  had  also  been 
appointed,  as  sugjrested  by  Mr.  E.  C.  McKinnon,  to  draw  up  a 
model  agreement  for  the  maintenance  of  storage  batteries,  and  the 
Council  was  communicating  with  the  British  Engineering- 
Standards  Committee  with  regard  to  the  standardisation  of  the 
detaUe  of  batteries.  An  Electrical  Appointments  Board  was  in 
course  of  formation  :  under  the  Articles  of  Association  this  could 
not  be  done  by  the  Institution,  but  a  separate  body  would  be  set 
up  for  that  express  purpose,  acting  in  conjunction  with  the 
Institution. 

Breach  of  Lighting  Regulations. — At  York,  last  week, 

Major  P.  Davidson.  K  F.C..  was  fined  £1 — the  Bench  considering  a 
technical  offence  had  been  committed — for  causing  electrical  energy 
to  be  consumed  in  the  auditorium  of  the  Albany  Hall.  Good- 
ramgate,  during  prohibited  hours,  the  occasion  being  a  dance  in 
aid  of  the  locad  Red  Cross  funds.  The  light  was  being  used  half 
an  hour  later  than  was  permitted  by  the  Board  of  Trade  licence. 

Metal    Commandeering    in    the    States. — A    Renter's 

dispatch  states  that  the  U.S.  Govei-nment  has  commandeered  all 
the  platinnm,  jialladiuni,  and  iridium  held  by  refiners,  jewellers, 
dealers  and  some  importers  at  a  price  of  $10.i  per  troy  ounce. 


OUR  PERSONAL   COLUMN. 

The  Hditors  invite  electrical  engineers,  lohether  connected  with  the 
technical  or  the  commercial  side  of  the  professi<in  and  induxtnj. 
also  electric  tramway  and  railway  oficials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — ^Ir.  George 

A.  Newsome,  A.M.I.C.E..  manager  of  the  Burgh  and  County  Tram- 
ways, Dumbarton,  has  been  appointed  manager  of  the  Darwen 
Corporation  Tramways, 

The  municipal  electrical  engineer  at  Durban  (Mr.  John  Roberts) 
has,  for  health  reasons,  tendered  his  resignation  to  the  Corporation. 
Mr.  Roberts  has  held  the  position  for  the  last  20  years. 

Plymouth  Electricity  Committee  has  increased  the  salary  of  the 
engineer  (Mr.  E.  6.  Okell)  by  toO  per  annum  (£6.50  to  £700). 

The  Dartford  U.D.C.  has  increased  the  salary  of  Mb.  J.  D. 
Pejiber,  electrical  engineer,  from  £310  to  £350  a  year. 

Mr.  Chcbb,  assistant  engineer  at  the  Maidenhead  electricity 
works,  has  resigned  to  take  np  an  appointment  at  Stoke-on-Trent. 

The  Torquay  T.C.  has  advanced  the  salary  of  Mr.  Keesax. 
acting  electrical  engineer,  from  £180  a  year  to  £230,  plus  the 
special  bonus  of  £63  per  annum,  Mr.  Keenan  foregoing  the  12i  per 
cent,  award  under  the  Munitions  of  War  Act,  1916. 

The  proposed  inci-eases  of  .salaries  in  the  Bradford  tramway 
department,  subject  to  payment  for  any  work  by  officials  for 
Government  or  other  authorities  being  made  to  the  Corporation, 
axe  as  follows,  including  bonus  : — 

Mr.  C.  J.  Spencer,  general  manager,  increase  £200,  to  £1,000;  Mr.  J.  W. 
Dawson,  electrical  engineering  assistant,  by  £50  to  £375  :  Mr.  T.  Stirk,  traffic 
superintendent,  by  £50  to  £350 ;  Mr.  W.  K.  Fleming,  parcel  department 
superintendent,  by  £40  to  £298 ;  Mr.  T.  B.  Moseley,  chief  clerk,  by  £25  to 
£298;  Mr.  T.  Sykes,  technical  assistant,  by  22s.  2d.  to  H4s.  8d.  perweek ;  Mr. 
S.  Pearson,  works  superintendent,  by  I9s.  3d.  to  114s.  8d. ;  Mr.  J.  W.Foster, 
permanent-way  engineer,  by  £30  per  annum  to  £300 ;  Mr.  H.  S.  Sharp,  assistant 
engineers'  department,  by  2s.  per  week  to  72s.  6d. 

At  the  Swansea  Corporation  electricity  department,  on  Friday 
last,  Mr.  B.  Bevsox.  charge  engineer,  was  presented  with  a  clock 
and  ornaments,  on  the  occasion  of  his  marriage.  The  presentation 
was  made  by  the  borough  electrical  engineer  (Mr.  J.  W.  Burr). 

Mr.  P.  Priestlev.  manager  of  the  Oldham  Corporation  tram- 
ways, who  was  recently  appointed  deputy  manager  of  the  Liver- 
pool Corporation  tramways,  was  presented,  last  week,  with  a 
cabinet  of  cutlery  from  the  employes  of  the  Oldham  tramway 
department. 

General. — Ma.ior    Aethir    Watsox,    who    has    been 

superintendent  of  the  line  on  the  Lancashire  and  Yorkshire  Railway 
for  several  yeais.  is  now  appointed  also  assistant  general  manager. 

The  I'imes  states  that  it  has  been  decided  by  the  Congress  of  the 
General*  Association  of  French  Posts  and  Telegraphs  that  N. 
Prevost  should  represent  the  Association  at  the  British  Postal  and 
Telegraphic  Congress  to  be  held  next  month. 

The  staff  of  the  General  Electric  Co..  Ltd.  (Glasgow  Branch~i 
met,  last  Friday  evening,  to  celebrate  the  semi-jubilee  of  Mr.  P.  .1. 
SiM.s.  manager  for  Scotland.  A  most  successful  concert  was  held 
in  the  handsome  new  building  of  the  firm  at  71.  Waterloo  Street, 
just  completed  since  the  outbreak  of  war.  The  presentation — which 
took  the  form  of  an  18-carat  gold  watch  and  a  mahogany  clock 
with  a  sapphire,  pearl,  and  diamond  pendant  for  Mrs.  Sims — was 
made   by  Mr.  A.  G.  Bell,  a  member  of  the   staff,  who   has  been 


associated  with  Mr.  Sims  almost  since  the  beginning  of  his  connec- 
tion with  the  firm.  Mr.  Jas.  Wink,  manager  of  the  Aberdeen  sub- 
branch,  acted  as  chairman,  and  was  supported  by  representatives 
from  the  English  branches  and  leading  engineering  and  manufac- 
turing firms  in  the  country.    '"* 

Roll  of  Honour. — The  Military  Medal  has  been  ajvarded 
to  Sergeant  A.  Woolley,  of  Stone  (an  employe  of  Messrs.  Siemens 
Bros.  Dynamo  Works.  Stafford),  for  gallantry  in  action.  When 
his  battery  was  subjected  to  a  hurricane  bombardment  he  showed 
an  utter  disregard  for  personal  safety.  On  another  occasion  he 
worked  a.ssiduously  in  helping  to  extinguish  an  ammunition  dump 
fire. 

Private  Fred  Fallows.  L.N.L.  Regiment,  who  was  employed 
at  a  Bolton  Corporation  electricity  sab-station,  has  been  kiUed  in 
action,  aged  19  years. 

Private  Gehrge  Macdosald.  who  was  engaged  on  the  Burnley 
Corporation  tramways,  has  been  awarded  the  Jlilitary  MedaJ. 

Private  E.  Bradbcrv.  Duke  of  Wellington's  Regiment,  wounded 
in  action,  was  employed  at  the  Bradford  Corporation  electricity 
works. 

Private  T.  Whitaker.  Xorthumberland  Fusiliers,  whp  has 
Ijeen  awarded  the  Belgian  Croix  de  Guerre,  was  formerly  on  the 
staff  of  the  Leeds  City  Electricity  Department. 

Flight-Co.mmaxder  Captain  E.  D.  Hall.  R.A.F..  who  has 
been  awarded  the  French  Croix  de  Guerre,  was  electrical  engineer 
at  Brandon  Collieries  when  he  joined  the  Forces. 

Private  H.  S.  Holdsworth,  Manchester  Regiment,  posted 
missing  in  September  last,  and  now  reported  killed,  was  employed  by 
Messrs.  Charles  Macintosh.  Ltd..  Manchester. 

Rifleman  H.  Wilson.  K.R.R..  reported  missing  since  March  21th, 
was  on  the  Coventry  Corporation  electricity  dejiartment  staff. 

Sergeant-3L\.ior  Stanley  Parker,  K.O.  Yorkshire  L.I..  who 
was  an  electrician  at  AcktonBall  Colliery,  Featherstone,  has  been 
killed  in  action. 

Laxce-Corporat,  a.  G.  Scott,  who  was  on  the  staff  of  the 
nfoid  U.D.C.  electricity  works,  has  fallen  in  action. 

GCNXER  C.  E.  LiDDELL.  R.F.A.,  who  was  before  the  war  a 
draughtsman  with  Messrs.  Cowans,  Sheldon  i;  Co.,  of  Carlisle,  has 
been  killed  whilst  repairing  a  telephone  line  near  the  position  of 
his  battery. 

Rifleman  J.  Rose,  Royal  Irish  Rifles,  who  has  been  missing 
since  March  21st,  was  employed  by  Messrs.  John  Collier  i:  Sons, 
electricians,  of  Manchester. 

Lance-Corporal  F.  Gifford,  R.E.,  who  has  died  of  wounds,  was 
employed  by  Mr.  .Jalrez  Smith,  electrical  engineer,  of  Faversham. 

Lance-Coeporal  C.  F,  Bakes,  West  Riding  Regiment,  who  is 
reported  missing  since  March  21st,  was  employed  by  the  Ph<enix 
Dynamo  Manufacturing  Co.,  Ltd. 

Capt.  G.  L.  Andrews,  R.G.A..  whose  death  in  action  is  reported, 
qualified,  according  to  a  Sheffield  paper,  as  an  electrical  engineer 
at  the  Brush  Co.'s  Works,  Loughborough,  and  afterwards  held  posi- 
tions under  the  tramway  authorities  of  Kidderminster.  Madrid, 
Hull,  Sunderland,  and  Lisbon,  and  as  manager  of  the  Para  Electric 
Railways  and  Lighting  Co.  and  of  the  Pernambuco  Tramways  and 
Power  Co.  He  was  a  member  of  the  Institutions  of  Civil.  Mechanical, 
and  Electrical  Engineers. 

Second  Lieut.  W.  Parr-Dudley,  who  was  killed  in  action  on 
April  .ith  (aged  lit),  went  to  Faraday  House  Electrical  Engineering 
College  two  years  ago  with  a  scholarship,  and.  according  to  the 
Times,  he  won  the  Silver  Medal  there  at  the  end  of  his  first  year. 
He  joined  the  Forces  in  May  last  year. 

Second  Lieut.  E.  F.  S.  Hayter,  R.F.A..  who  was  killed  in 
action  on  March  21st  (aged  26).  was  born  in  Australia,  and  was 
educated  in  Melbourne  as  an  electrical  engineer.  He  was  connected 
with  the  electrical  signalling  work  of  the  Victoria  State  Railways 
until  he  came  to  England,  two  yeais  ago,  to  join  the  Forces, 

Acting-Seegeant  Wm.  Geipel  was  killed  on  May  4th  at  the 
Curragh,  Ireland,  while  flying.  Only  on  the  morning  of  the  same 
day  he  was  recommended  for  a  commission  in  the  R.A.F..  being 
recognised  as  a  "pilot  far  above  the  average."  and  possessing  the 
qualifications  of  leadership  and  command  essential  for  an  officer. 
The  deceased  was  a  nephew  of  Mr.  Wm.  Guy-Pell  (Wm.  Geipel 
and  Co.).  Previous  to  joining  the  Forces  he  was  a  student  at  the 
Armstrong  College.  Newcastle,  and  was  an  apprentice  electrical 
engineer  at  Messrs.  Richardsons.  Westgarth's  works  at  Hartlepool. 

Rifleman  C.  H.  Long.  K.R.R..  an  apprentice  at  the  Chichester 
electricity  works,  was  killed  in  France,  aged  18  years. 

Private  W.  H.  Green,  Somerset  Light  Infantry,  who  is  posted 
missing,  was  employed  by  the  St,  Helens  Cable  and  Rubber  Co. 

Corporal  E.  Leslie,  S.  Lancashire  Regiment,  who  has  been 
kiUed  in  an  explosion  on  the  railway,  was  employed  in  the 
electricity  department  of  the  Warrington  Corporation. 

Private  T.  Whitaker,  who  was  formerly  employed  at  the 
Whitehall  Road  works  of  the  Leeds  Electricity  Department,  has 
been  awarded  the  Belgian  Croix  de  Guerre. 

Private  J.  Fostf.r,  who  has  been  wounded  in  action,  was 
formerly  employed  at  the  Kirkstall  Road  depot  of  the  Leeds 
Corporation  tramways. 

Obituary. — Mr.  Charles  8.  (tarxett.  manager  of  tht 

Darwen  Corporation  electricity  works,  died  from  pneiunonia  on 
Sunday  morning,  aged  40  years.     He  had  only  been  ill  a  week. 

Mr.  Charles  C^  ki  s  Howard,  formerly  tramway  manager  for 
the  Bolton  Corporation,  has  died  at  the  :ige  of  .">!•  years.  He  retired 
from  active  service  in  1906,  and  had  been  ill  for  some  years  past. 

The  Times  "  Deaths "  column  contains  notification  that  there 
passed  away  on  Jlay  11th,  at  Cleveland,  Ohio,  after  protracted 
illness,  Charles  Skrine  Powell,  who  was  on  the  staff  of  the 
Westinghonse  Co,  in  London  from  1!>02  till  190.">. 
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NEW     COMPANIES     REGISTERED. 


Electrical  Components,  Ltd.  (150,218). — Private  com- 
pany. Registered  .-^pril  2Uth.  Capital,  £5,000  in  £1  shares.  Manufacturers 
of  and  dealers  in  electrical  accessories,  motor-car  fittings.  &c.  The  subscribers 
(each  with  one  share)  are  :— W.  T.  Bower,  184,  Jockey  Road,  Sutton  Coldfield, 
electrical  engineer;  R.  W.  Bill.  19,  Whitehall  Road,  Handsworth,  electrical 
engineer.  The  first  directors  are  :  W.  T.  Bower  (man.igcr  and  secretary)  and 
R.   VV.    Bill.     Registered  office  ;    36,   Cannon  Street,   Birmingham. 

Tampico  Electric  Light   and    Power  and  Traction,    Ltd. 

—Particulars  of  £500.000  debenture  stock  created  December  27th,  1917, 
secured  by  trust  deed  dated  April  16th,  1918.  filed  pursuant  to  Section  93  (3) 
on  the  Companies  (Consolidation)  Act,  1908,  the  whole  amount  being  now 
issued.  Property  charged  ;  Benefit  of  concessions  and  contracts  for  under- 
takings connected  with  Tampico.  Mexico,  and  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Trustees  ;  Major  the 
Hon.   Weetman  H.  M.    Pearson,   and  Sir   Maurice   Bonham   Carter,   K.C.B. 

Associated   Brass    and    Copper   Manufacturers    of    Great 

Britain,  Ltd.  (150,375).— Private  company.  Registered  May  7th.  Capital, 
£50,000  in  £1  shares.  Manufacturers  and  factors  of  copper,  brass,  metals, 
and  alloys,  and  plant,  fittings,  and  articles  manufactured  wholly  or  partly 
therefrom,  and  to  acquire  any  existing  business  or  rights  in  connection  there- 
with, provided  that  (until  the  restriction  is  relaxed  by  extraordinary  resolu- 
tion) the  business  to  be  established,  acquired,  or  carried  on  by  the  company 
shall  be  limited  to  soliciting  and  obtaining  orders  from  and  export  to  China 
(including  the  Republic  of  China,  Hong-Kong,  and  any  parts  of  China  proper 
which  have  passed,  or  may  pass,  into  the  possession  of  any  other  Power). 
The  subscribers  (each  with  one  share)  are  :— Sir  Gerald  A.  Muntz,  Bart., 
Tiddington  House,  Stratford-on-Avon ;  E.  C.  Clark,  Norwood,  Ellesmere  Park, 
Hccles,  metal  manufacturer.  The  first  directors  are:  C.  J.  R.  Bedford.  Bir- 
mingham; E.  C.  Clark,  Manchester;  J.  W.  Earle,  Birmingham;  K.  Fraser, 
Leeds;  \V.  W.  Gibbins,  Birmingham;  E.  Mapplcbeck.  Birmingham;  Sir 
Gerald  A.  Munlz,  Bart.,  Birmingham;  and  A.  W.  Wolscley,  Birmingham. 
Qualification,  500  shares,  or  being  a  director  or  nominee  of  a  company  hold- 
ing that  nuYnber  of  shares.  Remuneration  as  fixed  by  the  company.  Solici- 
tors :    Pinscnt  i   Co.,   6,  Bennetts    Hill,   Biiminghani. 

Alloy  Welding  Process,  Ltd.  (150,396). — Private  companv. 

Registered  May  9th.  Capital,  £120,000  in  £1  shares  (20.000  cum.  pref.).  To 
enter  into  agreements  (1)  with  the  Russo-British  Finance  Co.,  Ltd.,  and  (2) 
with  E.  J.  Jones,  to  acquire  certain  inventions  relating  to  improvements  in 
electric  blow-pipe  and  other  forms  of  welding  and  soldering,  and  to  cany 
on  the  business  of  engineers,  manufacturers  of  and  dealers  in  motor  cycles, 
&c.  The  subscribers  (each  with  one  share)  are  : — W.  H.  Mugford.  1,  Str.it- 
hearn  Road,  S.VV.  19,  solicitor's  clerk;  C.  H.  Brookes,  3,  Worcester  Gardens, 
S.W.  11.  solicitor's  clerk.  The  first  directors  are :  E.  H.  Jones  (managing 
director),  W.  A.  Hunter,  and  F.  W.  Poyner.  Remuneration  according  to 
pn)fits.     Solicitors  :    Spyer   &  Sons,    Austin    Friars  House,    E.C.  2. 

Quain    Electric   Co.,    Ltd.    (150,401). — Private   company. 

Registered  May  9th.  Capital,  £20,000  in  10,000  cum.  pref.  and  10,000  ord. 
shares  of  £1  each.  To  enter  into  an  agreement  with  the  Russo-British 
Finance  Co.,  Ltd.,  to  acquire  certain  patents  relating  to  improvements  in 
electric  heaters  and  radiators,  and  to  carry  on  the  business  of  electricians 
and  electrical  engineers,  &c.  The  subscribers  (each  with  one  share)  are  : — 
W.  H.  Mugford,  1,  Strathearn  Road,  S.W.  19,  solicitor's  clerk;  C.  H.  Brookes, 

3,  Worcester  Gardens,  S.W.  11,  solicitor's  clerk.  The  first  directors  are  to 
be  appointed  by  the  subscribers.  Solicitors :  Spyer  &  Sons,  Austin  Friars 
House,  E.C. 

Batteries,  Ltd.   (150,403). — Private  companv.     Registered 

May  10th.  Capital,  £100,000  in  £1  shares.  To  acquire  from  the  Svenska 
Ackumulator  Aktiebolaget  Jungner  (incorporated  in  Swe<len)  all  or  any  part 
of  its  patent  and  similar  rights,  &c.,  for  the  United  Kingdom  and  British 
Empire  in  relation  to  the  manufacture  of  storage  batteries  or  other  apparatus, 
&c.  The  subscribers  (each  with  one  share)  are  :— W.  L.  W.  Brodie,  4,  Regent 
Street,  S.W.,  solicitor;  W.  H.  Bonham-Carter,  4.  Regent  Street,  S.W.. 
solicitor;   P.  J.    Dobinson,  4,    Regent   Street,    S.W.,    clerk;   W.  T,    C.    Bennett. 

4,  Regent  Street,  S.W..  clerk.  The  first  directors  are:  W.  L.  W.  Brodie  and 
W.   H.    Bonham-Carter.     Registered   office  :   19,  Coleman    Street,    E.C. 

Phoenix  Armature  Works,  Ltd.  (150,299). — Private  com- 
pany. Registered  April  27th.  Capital,  £3.000  in  £1  shares.  To  take  over 
the  biisiness  of  armature  winders  and  repairers  carried  on  bv  H.  A.  Parkes 
at  455a,  Stockport  Road,  Manchester,  as  the  Phoenix  Armature  Works,  also 
to  carry  on  the  business  of  repairers  and  renewers  of  the  windings  of 
electrical  generators,  motors,  and  machinery,  &c.  The  subscribers  (each  with 
one  share)  are  :— H.  A.  Parkes,  72,  Stockport  Road,  Manchester,  mechanic; 
W.  L.  Worledge,  63.  Wellington  Road,  Oldham,  electrical  engineer;  E.  King. 
19,  Lucerne  Avenue,  Werneth,  Oldham,  electrical  engineer.  The  first  direc- 
tors are  :  H.  A.  Parkes,  W.  L.  Worledge,  and  E.  King.  Qualification,  £100. 
Solicitors  :    Howard,    Laycock    &    Co.,    33,    Princess    Street,    Manchester. 

Parkinson    Motors,    Ltd.     (150,330).— Private    companv. 

Registered  May  1st.  Capital,  £25,000  in  £1  shares.  To  carry  on  the  busi- 
ness of  electrical  and  mechanical  engineers,  manufacturers  of  and  dealers  in 
dynamos,  motors,  machines,  meters,  lamps,  burners,  wire,  and  accumulators, 
and  all  articles  and  implements  used  for  supplying  light  and  power.  The 
subscribers  (each  with  one  share)  are  :— F.  Parkinson,  Greenlaw,  Guiselev, 
engineer;  A.  Parkinson,  2,  Eldor  Mount,  Guiselev,  engineer.  The  first  direc- 
tors are:  F.  Parkinson  and  A.  Parkinson  (both  permanent).  Solicitor:  G.  C. 
Thompson,    5,    Bank   Street,    Bradford. 

J.   H.    Nott   &  Sons,    Ltd.    (150,365).— Priv.^te  companv. 

Registered  May  4th.  Capital.  £10,000  in  £1  shares  (3,000  pref.  and  7,000  ord.). 
To  acquire  the  business  formerly  carried  on  by  the  late  John  Henry  Nott  os 
J.  H.  Nott  &  Sons,  at  Vincent  Lodge.  Swansea,  and  elsewhere,  and  to  carry 
on  the  business  of  lighting,  heating,  sanftarv,  mechanical,  electrical,  and 
general  engineers,  plumbers,  electricians,  ironfounders,  manufacturers  of  and 
dealers  in  gas  engines,  motor  cars,  &c.  The  subscribers  (each  with  one 
share)  are: — G.  Nott,  Overton,  Glanmon  Road,  Swansea,  electrical  engineer; 
W.  D.  Hughes.  70,  Skettv  Road.  Swansea,  secretary  to  Swansea  Hospital. 
The  first  directors  are  :  G.  Nott  and  W.  D.  Hughes.  Solicitor  :  E.  Davies, 
4,   Goat  Street,    Swansea, 

Wigan    Electro  Metallurgical    Works,    Ltd.    (150,320).— 

Private  company.  Registered  April  30th.  Capital,  £50,000  in  £1  shares.  To 
acquire  from  W.  B.  Hamilton.  H.  A.  Blackwell.  and  W.  L.  Turner  their 
interests  in  an  invention  relating  to  grey  cast  iron,  and  to  carry  on  the 
business  of  ironmasters,  manufacturers  of  pig  iron,  white  iron,  grey  iron, 
and  electro  pig  iron  from  scrap  or  ore,  steel  makers  and  converters,  manu- 
facturers of  metallic  alloys,  &c.  The  subscribers  (each  with  one  .share)  are  : 
— H.  A.  Blackwell,  Whyte  House.  Bispham,  Blackpool,  metal  merchant  and 
mine  owner;  W.  L.  Turner,  Purlev,  Caldev.  Ches.,  companv  director;  W.  B. 
Hamilton,  32,  Grosvenor  Road,  Birkdale,  metallurgical  chemist;  A.  W.  Black- 
well.  Sparlands,  Argyle  Road,  Southport,  metal  merchant;  Geo.  G.  Blackwell 
and  Sons,  Ltd.,  46,  The  Albany,  Liverpool;  Blackwell's  Metallurgical  Works, 
Ltd.,  46.  The  Albanv,  Liverpool;  British  Thermit  Co..  Ltd.,  49-51,  The 
Albany,  Liverpool;  E.  S.  Blackwell,  Rossett.  Bankfield  l^ne,  Southport, 
metal  merchant.  The  first  directors  are:  H.  A.  Blackwell  and  W.  L. 
Turner  (governing  directors),  each  of  whom  may  retain  office  while  holding 
15,000  shares.     Qualification   of  ordinary   directors,   500  shares. 


J.    E.    &   S.   Spencer,   Ltd.   (150,316). — Private   company. 

Capital,  £10,000  in  £1  shares.  To  take  over  the  business  carried  on  at  16, 
Dowgate  Hill,  E.C,  as  J.  E.  &  S.  Spencer,  and  to  carry  on  the  business  of 
iron  merchants,  engineers,  metal  agents,  metal-tube  manufacturers,  elec- 
tricians, &c.  Agreement  with  S.  Spencer,  Sir  Ernest  Spencer,  H.  Spencer 
Smallman,  and  T.  H.  Spencer.  The'  subscribers  (each  with  one  share)  are  :— 
S.  Spencer,  16,  Dowgate  Hill,  E.C,  tube  manufacturer,  merchant,  and  agent; 
Sir  Ernest  Spencer,  16,  Dowgate  Hill,  E.C,  tube  manufacturer,  merchant, 
and  agent;  T.  H.  Spencer,  16.  Dowgate  Hill,  E.C,  tube  manufacturer,  mer- 
chant, and  agent;  H.  Spencer  Smallman,  16,  Dowgate  Hill,  E.C,  tube 
manufacturer,  merchant,  and  agent.  The  first  directors  are  :  S.  Spencer,  Sir 
Ernest  Spencer.  T.  H.  Spencer,  and  H.  Spencer  Smallman.  Qualification, 
1,000    shares.      Registered  office  :    16.    Dowgate   Hill,    E.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Aluminium    Corporation,    Ltd. — Three    mortgages  dated 

April  lath,  1918,  to  secure  £500,  £575,  and  £1,100,  charged  on  lands  in  Car- 
narvon. Holders  :  (a)  R.  S.  Chamberlain  and  Lucy  G.  Chamberlain,  lb) 
W.    M.  Jones    and  R.   V.   Johnson,    (c)  Mary  and    Ellen  Davies. 

Brazil,    Straker  &   Co.,    Ltd. — Temiporary  cliarg©  on  the 

company's  undertaking  and  property,  present  and  future,  including  uncalled 
capital,  dated  April  13th,  1918.  to  secure  £25,000  already  advanced,  and  fur- 
ther advances   up    to   £50,000.     Holder  :   F.   C    Yeo. 

Worthington  Pump  and  Machinery  Corporation  (1,659f). 

— Parliculars  hied  April  24th,  1918.  Registered  in  Virginia,  U.S.A.,  April 
30th,  1916.  Objects  ;  To  acquire  certain  properties  formerly  owned  by  the 
International  Steam  Pump  Co.  (incorporated  in  New  Jersey),  and  to  carry  on 
the  business  of  mechanical,  electrical,  and  general  engineers,  &c.  Capital 
stock.  36.000,000  dols.  in  shares  of  100  dols.  each.  British  address  :  Queen's 
House,  Kingsway,   W.C,  where   E.  W.  Busted   is  authorised   to  accept  service. 

Manganese    Bronze  and  Brass  Co.,    Ltd. — Memorandum 

of  satiblaction  in  full  on  March  25th,  1918,  of  charge  dated  December  Isl, 
l:il7,    to  secure  £6,500,    has    been    fllud. 

Mica  and  Micanite  Supplies,  Ltd. — Mortgage  dated  April 

17th.  1918,  to  secure  £1,400,  ch.irged  on  leasehold  premises  at  Islington. 
Holder  :  A.  G.   Weeden. 

Brilliant  Arc  Lamp  &  Engineering  Co.,  Ltd. — Memoran- 
dum  of    satisfaction   in  full    |a)  on  May   14lh,   1917,  of  charge   dated    May  28th, 

1917,  s.^curing  fluctuating  amount,  and  (fc)  on  I-'el)ruary  7lh,  1918,  of  charge 
d.ited    April  36th,    1917,    securing   fluctuating    amount. 

Baxendale    Bros.,    Ltd. — ^Third  debenture,  dated  January 

16tli,  1918,  to  secure  £.",00,  charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital.  Holder  ;  Mrs.  P.  \  in.-, 
lijlh. 

A.   Vernon=Ward    (Hove),    Ltd. — Notice   of   tlic  appouit- 

nient  of  A.  Rosenberg,  of  259,  High  Holborn,  W.C,  as  receiver  and  manag.r 
on   April    25th,    1918,    under  powers  contained   in   debenture    dated   March    20th. 

1918.  filed  pursuant   to  Section   94  of   the   Companies    (Consolidation)  Act.    1908. 

Ma.\im  Lamp  Works,  Ltd. — Agreement  to  issue  deben- 
tures, charged  on  certain  leaseholds  and  trust  deed  for  £4,000,  dated  March 
21st,  1918.  Debentures  to  be  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holder:  J.  1-'. 
Poynter. 

Robert  Bowran  &  Co.,  Ltd.— Mortgage  for  ^62,000,  dated 

May  1st,  1918,  charged  on  freehold  land  and  buildings  at  Pelayv,  Durham. 
Holder:  J.   Blaney,  Sunderland. 

Acousticons,   Ltd. — J.   P.    Clark.son,   of  16-17,  Devonshiixj 

Squar,.    E.C,    ceased   to   act    as  iweivcr   or  manager   on    April  30lh,  1918. 

Hill  Bros.  (Magnetos),  Ltd. — Equitable  diarge  on  pro- 
perties at  Bedminster,  Bristol,  to  secure  all  moneys  due  or  to  become  due 
from    company   to   National    Provincial  &    Union    Bank  of   England. 

Burgess  Hill  &  District  Electric  Supply  Co.,  Ltd.  (85,698). 

—Capital  £6.000  in  £1  shares  (3.000  pref.).  Return  dated  March  19th,  1918. 
All  shares  taken  up.  £5,900  paid;  £100  considered  as  paid.  Mortgages  and 
charges  :    £1.200. 

British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd.  (79,061). 

—Capital,  £200,000  in  99,990  pref.  and  100,010  ord.  shares  of  £1  each.  Return 
dated  March  28th,  1918.  All  shares  taken  up.  £1  per  share  called  up  on 
50.010  t)rd.  and  99,990  pref,  and  8s.  per  share  on  50,000  ord.;  £170,000  paid; 
£30.000  considered  as  paid,  being  12s.  per  share  on  50,000  ord.  Mortgages 
and  charges  :  £50,000. 

County   of  Durham    Electrical    Power    Distribution    Co., 

I.td.  (61.591).— Capital,  £435,000  in  £1  shares.  Return  dated  March  26lh, 
1918.  400,000  shares  taken  up.  £400,000  paid.  Mortg.iges  and  charges: 
£250,000. 


CITY     NOTES. 


Net  profit  for  1917,  subject  to  excess 
Babcock  and  profits  duty,  :£444,513,  plus  ±'56,495  brought 
Wilcox,  Ltd.  forward.  After  paying  the  preference  divi- 
dends and  9  per  cent,  on  the  ordinary 
shares,  free  of  income-tax,  ±150.000  is  put  to  resen'e  fund, 
±10,000  to  the  staff  i)ensions  fund,  and  ±77,0-56  remains  to  be 
carried  forward,  subject  to  excess  profits  duty.  The  works 
are  fully  occupied  to  the  extent  of  the  labour  available.  The 
total  holding  in  Waj-  Loan  and  Bonds  is  ±9'28.945.  Paying 
the  ordinary  dividend  free  of  income  tax  is  equivalent  to  an 
increase  in  yield.  Owing  to  the  machinery  being  operated  by 
unskilled  labour,  and  the  impossibility,  due  to  the  shortage  of 
skilled  laibour.  of  keeping  it  in  tlie  usual  state  of  repair,  it 
ha.*;  been  con.'rfdered  necossaty  to  provide  for  the  exceptional 
wear  and  tear  of  same.  In  the  Sociedad  Espanola  de  Con.struc- 
oiones  Babcock  &  Wilcox  which  has  been  formed,  this  com- 
pany has  a  considerable  interest,   and   it  will   be  under  the 
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i  eompany's  technical  management.  Two  diiectors— Messrs. 
►  Knight  and  Kemnal— have  been  appointed  directors  of  the 
Spanish  company.  This  new  enterpnse  has  been  approved  by 
the  British  authorities.  The  whole  oi  the  capital  of  20  milUon 
pe.«tas  has  been  subscribed  in  Spain  and  by  this  company. 
Mr.  F.  G.  Bomne  has  retired  from  the  board.  In  his  place 
[  Mr.  E.  H.  \VeUs,  president  of  the  Babcock  &  Wilcox  Co., 
;New  York,  has  been  elected  a  dii'ector. 

It  was  recently  mentioned  in  this  jour- 

The  French       nai    that    the   Compagnie    iVancaise   pour 

Thomson^         I'Exploitation      des     Precedes     Thomson- 

I         Houston  Co.       Houston  had  decided  to  increase  its  share 

t  capital   in   two  stages  from  i;-2,IO0,0(XJ   to 

;     ^3,600,000   and  f4,8UU,UX)  respectively.     The   reasons   which 

have   led  to  this  development    were   explained  in    a  special 

report  presented  at  a  recent  extraordinary   general  meeting, 

and  in  the  coarse  of  a  speech  dehvered  by  the  chairman  on 

that    occasion,   which   is   of    interest    beyond   the    borders  of 

ii-ance,   M.   Chaiies   Laurent   s-tated  that   the  directors   had 

endeavomred  to  develop  the'  company's  means  of   production 

in  the  course  of  recent  years;  they  had  extended  the  works 

and  improved  the  machinery  and  plant,  and  had  recruited  a 

nmnerous  personnel  not  only  to  repair  the  large  gaps  which 

■  the  mobilisation  had  caused  in  the  ranks,  but  also  to  improve 
the  efficiency.  Since  May,  1916,  the  company  had  made  a 
large  issue  of  bonds  in  order  to  satisfy  the  growing  require- 
ments, and  had  acquired  in  the  vicinity  of  Paris  a  vast  site 
for  the  erection  of  workshops.  But  all  this  was  inadequate 
for  the  purpose.  It  was  necessary  to  proceed  further  if  it 
was  desired  not  only  to  con.'serve  for  the  company  the  im- 
iwi-tant  position  which  it  occupies  in  the  electrical  industry, 

-  but  also  to  render  it  able  to  participate  in  the  intense  busi- 
ness activity  which   was  expected  as  soon  as  Europe  or  the 

'  whole  world  returned  to  a  jieaceful  life,  and  at  the  same 
time  jjermit  it  victoriously  to  contend  with  foreign  competi- 
tion. It  was  possible  to  use  two  methods  tor  the  accomplLsh- 
ment  of  this  object.  The  first  was  for  the  company  to  con- 
tinue with  its  individual  resources  the  expansive  effort  which 
had  been  commenced,  and  the  second  was  to  ascertain 
whether  it  was  not  possible  (o  unite  with  a  similar  under- 
taking which  all  at  once  could  furnish  all  the  new  forces 
desired.  Although  the  difficulties  which  would  have  attended 
the  execution  of  the  former  plan  would  have  been  consider- 
able under  existing  conditions,  the  directors  doubtless  would 
have  been  induced  to  propose  it  had  not  a  favom'able  oppor- 
tunity pi^esented  itself  for  attaining  the  object  in  view  by 
means  of  an  understanding  with  the  directore  of  an  under- 
taking with  which  they  had  not  ceased  to  maintain  friendly 
relations,  namely,  the  Eclairage  Electrique.  Certain  of  the 
manufactures  produced  by  the  latter,  the  chairman  re- 
marked, were  similar  to  those  made  by  the  Thomson-Houston 
Co.,  whilst  others  were  complementary  thereto.  The  Com- 
pagnie Prancaise  Thomson-Houston  was  to  absorb  the  Eclair- 
age  Electrique  by  the  issue  to  the  latter  of  new  shares  in 
the  foi-mer  for  nominally  £'1.'2'X),(X)0,  and  the  Eclairage  Elec- 
trique would  be  liquidated  for  this  purpose.  The  works  would 
be  taken  over  in  full  activity  with  the  staff  of  exjierienced 
men,  a  numerous  body  of  customers,  and  the  personal  co- 
operation of  the  directors,  to  whom  the  rapid  rise  of  that 
company  was  due.  The  principle  of  the  amalgamation  having 
once  been  agreed  to,  the  chairman  stated  that  a  second 
augmentation  of  £1.200,000  in  the  share  capital  was  a  natural 
corollary,  as  a  developing  undertaking  needed  a  considerably 
larger  working  capital  for  the  supply  of  the   workshops  and 

1  for  current  working  requirements.  The  existing  proprietors 
would  have  a  preferential  right  of  subscription  to  the  second 
issue  of  £1.200.000,  and  the  new  shares  would  be  available 
for  a  period  extending  three  months  after  the  conclusion  of 
Peace,  so  as  to  allow  those  who  under  present  circumstances 

'  might  be  unable  to  take  up  the  shares  for  various  rea.sons, 
a  future  opportunity  of  exerci.sing  their  right  in  this  direc- 
tion. 

The    directors    of    the    Lloyd    Dynamo 

German  werke  A.G.,    of  Bremen,  state  that   after 

Companies.       allocating  £11,000  to  depreciation  in  1917, 

as  against  £6.500  in  the  previous  year,  the 

accounts  show  net  profits  of  £7,300,  as  compared  with  £2,400. 

It  is  proposed  to  distribute  7  per  cent.,  this  contrasting  with 

no  dividend  in  1916. 

The    financial    statement    of   the    Nord-Dentsche    Rrehahd 
I        Werlte  A.G.,   of  Nordenhaw.  whose  share  capital  of  £300.000 

■  is  jointly  held  by  the  Felteu  &  Guilleaume  Co.  and  the  Ger- 
,  man  Atlantic  Telegraph  Co.,  indicates  net  profits  of  £14,000 
;•       for  1917,  as  against  £1,400  in  1916.   the  sum  of   £9,000  and 

£8,000  respectively  having  previously  been  written  off  for 
depreciation.  A  dividend  of  4  per  cent,  is  recommended, 
being  the  same  rate  as  in  1916. 

The  accounts  of  the  EleTitTochem-iache  Werke.  of  Berlin, 
whose  shares,  amounting  to  £3-50,000,  are  entirely  held  by 
the  Zmich  Bank  for  Electrical  Undertakings,  show  net 
profits  of  £109.000  for  1917,  as  compared  with  £73,000  in  the 
previous  year.  It  is  intended  to  pay  a  dividend  of  15  per 
cent.,  as  against  12  per  cent,  in  1916.  The  company  only 
canies  on,  apart  from  war  in.«tallations.  an  oxalic  acid  fac- 
tory, the  main  works  at  Bitterfeld  and  Rheinfelden  being 
]ea«ed  ^o  the  Griesheim  Elektron  Chemical  Co. 

The  report  of  Toirjf  d:  Bneffner  A.G.,  of  Frankfort -on-Main. 
states  that  all  departments  were  occupied  to  the  limit  of 
their  capacity  in  1917,  amd  the  value  of  the  turnover  mor« 


than  doubled,  the  new  factory  rendering  good  services  in  this 
respect.  As  gross  profits  the  accounts  show  the  sum  of 
£2(U,OU0,  as  compared  with  £169,000  in  the  preceding  year. 
After  defrajdng  general  expenses  and  setting  aside  £34,000 
for  depreciation,  as  contrasted  with  £14,000,  the  net  profits 
are  returned  at  £170,000,  as  against  £10-2,000  in  1916.  The 
directors  recommend  a  dividend  at  the  rate  of  12  per  cent, 
on  the  shaie  capital  of  £250,000,  being  the  same  rate  as  in 
each  of  the  two  previous  years.  A  bonus  of  £5  in  War  Loan  and 
£1 10s.  in  cash  per  share  are  also  to  be  distributed,  making  a 
total  of  25  per  cent,  for  the  year.  The  report  states  that  a 
reduction  in  the  deliveries  for  war  account  may  be  reckoned 
with  in  the  new  financial  year,  but  that  favourable  activity 
is  foreseen  for  the  company's  regular  manufactures. 

The  report  of  the  Bergmann  ElektriMats  Werke  A.G.,  of 
Berlin,  spates  that  the  works  were  increasingly  engaged  on 
war  contracts  in  1917,  which  necessitated  the  taking  up  of 
new  manufactures.  A  substantial  augmentation  in  the  turn- 
over took  place,  and  about  one-half  of  the  volume  of  business 
applied  to  the  delivery  of  munitions,  and  one-half  to  the 
company's  regular  products.  The  system  of  co-operation 
practised  in  connection  with  Government  electrical  works 
had  already  led  to  lai-ge  orders,  which  were  in  course  of  execu- 
tion. Special  attention  was  devoted  to  the  cultivation  of 
trade  with  neutral  countries  in  so  far  as  this  was  permitted 
by  the  State,  release  of  raw  materials,  and  the  grant  of  export 
licences.  The  gross  profits  amount  to  £1,079,000,  a.s  com- 
pared with  £958,000  in  1916.  After  meeting  general  expenses, 
interest  charges  on  the  loans,  taxes,  &c..  and  placing 
£253,000  to  depreciation,  as  against  £316,000  in  1916,  the 
accounts  exhibit  net  profits  of  £.573,000,  as  compared  with 
£4.59,000.  The  dividend  is  at  the  rate  of  12  per  cent,  on  share 
capital  of  £2,387,000,  this  conti-asting  with  10  per  cent,  in 
1916,  10  per  cent,  in  1915,  and  5  per  cent,  each  in  1914  and 
1913.  

The  Swedish  Elektra  Works.— Tlie  directors  of  the  A.  B. 
Elektia  Verken  report  net  profits  of  £39,000  for  1917.  After 
making  provision  for  the  renewals  and  reserve  funds,  they 
j-ecommend  the  payment  of  a  dividend  of  10  per  cent,  on  the 
ordinary  shai-e  capital  of  £164,000.  In  order  to  liquidate  the 
debt  of  £660,000  shown  in  the  balance  sheet  as  being  due  to 
the  AUmanna  Svenska,  of  Vastoras,  for  the  purchase  of  fac- 
tories in  the  latter  place  for  the  production  of  cooking  and 
heating  apparatus  and  installation  material,  and  in  order  to 
extend  the  company's  activity,  it  is  proposed  to  increase  the 
share  capital  to  £274,000.  It  is  mentioned  in  this  connec- 
tion that  soon  after  it.s  formation  the  Svenska  Elektra-  Verken 
acquired  the  Stockholm  glow-lamp  factory,  the  Svenska 
Elektra  battery  factory,  and  the  Svenska  Thermos  flask  fac- 
tory, these  acqui.sitions  giving  the  company  the  majority 
control  over  the  Tungsten  Wire  Works,  A.B. 

British  EvenReady  Co.,  Ltd. — The  report  to  March, 
1918,  shows  that  the  amount  available  for  appropriation, 
after  writing  off  depreciation,  charging  £2,500  to  general  re- 
serve, and  after  making  reseiTe  for  the  purpose  of  providing 
for  excess  profits  duties,  income-tax,  and  contingencies, 
amounts  to  £34,683.  Final  dividends  of  10  per  cent,  are  paid 
on  the  preference  and  ordinary  shares,  making  10  per  cent, 
for  the  year,  plus  a  bonus  of  7i  per  cent,  in  the  case  of  the 
ordinary  shares,  making  their  total  17i  per  cent.,  leaving 
£6,058  to  be  carried  forward.  The  directors  are  carefully 
considering  the  conditions  that  may  be  expected  to  prevail 
after  the  war,  and  what  steps  are  necessary  to  place  the  com- 
pany in  a  position  to  take  the  best  advantage  of  those  condi- 
tions. 

France. — An  extraordinarv  general  meeting  of  the  Com- 
pagnie des  Cables  Telegra.phiques,  held  in  Paris  on  April 
30th,  approved  an  increase  in  the  share  capital  from  £537,000 
to  £640.000,  so  as  to  permit  the  company  to  participate  to 
the  extent  of  £100,000  in  the  formation  of  the  new  company 
termed  the  Compagnie  Generate  de  Telegraphic  sansFil. 
This  decision  has  been  taken  in  agreement  with  the  Ministry 
of  Commerce,  who  authorised  the  company  temporarily  to 
transfer  the  amount  from  the  prevision  fund  pending  repay- 
ment from   the  proceeds  of  the  capital  augmentation. 

■Western  Union  Telegraph  Co. — The  annual  report  shows 

that  in  1917  the  gross  oi>ei-ating  revenue  was  77  million  dol- 
lars, and  operating  expenses  were  63  milhons.  leaving  14  mil- 
lions surplus,  making  with  li  millions  for  loans,  &c.,  a  total 
of  15i  millions.  .\fter  deducting  interest  on  bonds  and 
amounts  transfeiTcd  to  reseiwes,  there  remained  a-  balance 
of  llj  mOUons  to  be  added  to  the  surplus  of  34i  million.''  from 
1916.  Dividends  absorbed  7  millions,  leaving  a  surplus  of 
29  millions.     The  di\'idend  was  at  the  rate  of,  7  per  cent. 

Great  Northern  Telegraph  Co.,  Ltd.  (of  Denmark). — At 
the  general  meeting  to  be  held  on  .lime  29th.  the  directora 
will  propose  for  the  year  1917  the  distribution  of  a-  total  divi- 
dend and  bonus  of  22  per  cent.,  including  the  5  per  cent, 
already  paid,  and  to  set  aside  the  following  amounts,  viz.  : — 
£55.556  to  the  reserve  and  renewal  fund,  £11.111  to  the  pen- 
sion fund,   and  £111,111  to  extraordinary  taxes. 

British  Insulated  &  Helsby  Cables,  Ltd. — The  scheme  for 
reorganisation  of  the  capital  by  capitalising  £.500.000  of  the 
reserves,  and  is.suing  it  in  the  form  of  ordinary  shares  fully 
paid,  is  to  be  submitted  at  an  extraordinary  general  meeting 
on  May  27th.  £ach  ordinary  shareholder  will  receive  one 
eha-ro  for  every  one  now  held  by  him. 
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Minchead  Electric  Supply  Co.,  Ltd.— The  war  restric- 
tions reduced  the  units  sold  for  lighting  during  1917,  and  there 
was  a  considerable  increase  in  cost  ol'  fuel,  in  wages,  and  re- 
paii-s.  There  was  a  satisfactorj'  incr«ise  in  units  sold  for 
power.  Profit  on  trading,  after  paying  debenture  interest, 
±'906,  phis  £31  brought  forward.  After  ixiying  the  prefer- 
ence dividend,  and  5  per  cent.,  less  tax,  on  the  ordinary,  £316 
is  put  to  depreciation  and  reserve,  and  £'M\  is  carried  forwaid. 

Calcutta  Electric  Supply  Corporation,  Ltd. — Final  divi- 
dend on  ordinary  shares  tor  the  half-year  ended  December 
31st,  1917,  6h  per  cent,  actual,  making  10  per  cent,  for  the 
yeaj. 

Nairobi  Electric  Power  &  Lighting  Co.,  Ltd. — Final  divi- 
dend of  4  per  cent.,  making  10  i^er  cent,  for  the  year,  less 
income  tax. 

Craigpark  Electric  Cable  Co.,  Ltd. — The  araiual  meeting 
was  held  in  Glasgow  on  Monday,-  Dr.  Magnus  M.aclean  pre- 
siding.    The  rcix)rt  was  adopted. 

Edison  &  Swan  Electric  Co.,  Ltd. — A  p>etiLion  for  con- 
fii-ming  the  reduction  of  capital  from  ±88B,071  to  £698,307 
has  been   present^'d  to  the  Com-t. 

Anglo= Portuguese  Telephone  Co.,  Ltd. — Final  dividend  of 
o  y>er  cent.,  less  tax,  for  1917. 

Chloride  Electrical  Storage  Co,,  Ltd. — Dividend  on  ordi- 
nary shares  10  per  cent.,  free  of  tax. 


lianies'  shares.  A  good  deal  of  activity  stirs  amongst  the 
manufactuiing  descriptions.  General  Electric  ordinary  are  a 
good  market  at  SOJ  bid.  Edi.sons  have  recovered  to  32s.  after 
their  dip  to  '24s.  Bnish  ordinaiy  is  quoted  at  the  nominal 
price  of  40  to  45,  but  there  are  buyers  about  at  the  top  figure 
of  4.5,  and  they  might  even  give  more.  British  ^\'estinghouse 
preference  are  conspicuously  flat  at  2  1/16  ex  the  3s.  divi- 
dend. The  chairman's  speech  at  the  recent  meeting  has  prob- 
ably a  good  deal  to  do  with  the  sales  that  have  depressed  the 
l>rice,  but  it  may  be  that  too  much  pessimism  has  been  read 
into  his  remarks.  Electric  Constructions  are  a  better  market 
at  23s.  9d.  upwards.  Babcock  &  Wilcox,  in  the  engineering 
dinsion,  raUied  to  31  on  the  declaration  of  a  final  diWdend 
making  1.5  per  cent.,  free  of  tax,  for  the  vear.  Henley's  are 
10.S-.  higher  at  19i. 

London  United  Tramways  debentme  has  weakened  to  38. 
Tenders  are  being  invited  by  the  respective  companies  for 
London  and  Subm-ban  "  A "  debenture,  and  Metropolitan 
Ti-amways  4J  per  cent,  debenture.  A  guide  to  stockholders 
who  may  desire  to  t^?ndeT  is  afl'orded  by  the  market  quota- 
tions, which  are  77-80  for  the  London  and  Suburban,  and 
09-72  for  the  Metropolitan  stocks.  Business  has  revived  to 
some  extent  in  Victoria  Falls  &  Power  descriptions,  the 
second  debentures  rising  to  107,  the  ordinary  and  preference 
being  18s.  and  2:3s  respectively.  Rubber  .shares  continue  to 
show  a  weak  tendency.  lion  and  steel  issues  are  firmer. 
Base-metal  shares  ai'e  mostly  on  the  up-grade. 
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Home  Electricity  CoMrANiES. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
The  confident  tone  of  the  Stock  Exchange  maa-kets  is  well 
maintained.  No  news  from  the  Front  is  read  as  good  news 
— no  news,  that  is  to  say,  of  the  beginning  of  another  Gennan 
offensive.  Domestic  ix)litics  have  quieted  down,  but  the  sub- 
.scriptions  to  the  National  War  Bonds  are  not  regarded  with 
satisfaction.  .\t  the  sanje  time,  considerable  uncertainty  re- 
inains  over  financial  matters  generally,  in  consequence  of  the 
iuan-ix)wer  proposals,  and  until  something  more  detinit-e 
emerges  from  the  obscurity,  so  long  is  it  bound  to  be  the 
ca«e  that  men  of  the  new  militai-y  age  will  conserve  their 
assets  in  as  liquid  a  form  as  possible,  and  make  whatever 
an-angements  they  regard  as  necessary  to  meet  the  prospect 
of  having  to  live  upon  capitiil  if  they  are  called  up. 

Prices  in  most  markets  are  better.  .\  noticeable  recovery 
b.ais  taken  place  amongst  home  raflway  stocks,  although  the 
Undergrounds,  as  usual,  are  somewhat  slow  in  responding  to 
the  lead  set  by  steam  stocks.  The  best  market  is  that  for 
Underground  Electiic  issues,  where  London  Electric  ordinary 
'  have  risen  15s.  to  2^,  and  the  Underground  income  bonds  at 
77  are  2  to  the  good.  There  has  been  vague  talk  of  some 
re-arrangement  being  made  in  regard  to  the  interest  pavable 
on  the  latter  bonds,  but  nothing  official  has  ti-anspii-ed,"  and 
in  the  mai-ket  it  is  not  considered  likely  that  alterations  will 
be  made,  at  any  rate  for  the  present.  The  Tubes  are  likely 
to  be  benefited  rather  than  the  rever.se  from  the  drastic  revi- 
sion of  fares  now  proposed.  Judged  by  present  conditions, 
there  is  more  traflic  than  trains.  To  come  up  to  town  in  a 
fii-st-class  smoking  compartment  with  eight  i>eople  sitting 
dowTi  and  '26  .■standing  up,  while  advertisement  counsels  thT- 
taking  of  a  .season-ticket  "  for  comfort  and  room  to  breathe  " 
should  be  more  consoling  to  the  pi-oprietor  of  the  companv's 
bonds  than  to  the  traveller  on  the  companv's  lines.  Distnct 
6  per  cent,  dehentm-e  stock  has  risen  to  lOlJ  and  the  4  per 
cent,  debenture  gained  a.  point  at  67i.  Metropolitan  Eailwav 
nnor-charge  stocks  ha%^  strengthened,  although  the  ordinarv 
has  ea.sed  off. 

Mexican  issues  make  a  better  showing.  The  various 
favourable  factors  to  which  attention  has  been  di-awn  here 
dunng  the  past  two  months  are  combining  to  brinrr  in  a  few 
bold  purchasers.  The  railway  stocks  of  the  counti-v  are  better 
and  I  tihties.  although  showing  few  quotalile  changes  make 
a  much  better  market  than  they  have  done  of  late  It  looks 
as  though  prices  might  improve  further,  and  that  it  would 
be  wrong  to  .sell  now.  British  Cohnnbia.  Electric  stocks  keen 
gwd.  holding  the  full  extent  of  the  substantial  rises  which 
■ne  recorded  la.st  week:  the  preferred  and  defen'ed  show  fm-- 
ther  advances.  Anglo-.Ai-gentine  Tramways  4  per  cent,  deben- 
ture has  hardened  to  69.  and  the  5  per  cent,  to  C4,  while  the 
fir,=:t,  preference  are  1/16  better. 

Tax-free  stock.s  in  the  telegraph  market  keep  steadv  The 
Eas+era  group  ha^  hai-dTOed.  Eastrni  ..rdinarv  is  ."^  ,„, 
Globes  are  not  easy  to  buy.  In  oth.-r  calMe  issues.' the  mark.-l 
remains  hard  without  .■jhowmg  noti.-eable  changes.  Maronnis 
have  stiffened,  and  wnth  the  paa-enf  shares  has  come  impI■^^, 
ment  m  one  or  two  of  the  subsidiaries.  Americans,  for  in- 
•j^ance.  are  23s.  Cd..  &anadi.'vns  9s.  Od..  and  Sp.anish  changed 
hands  the  other  day  ait  9s.  Anglo-Portuguese  Telephone  oidi- 
nary  were  done  at  18s.  3d. _ this  week;  the  debenture  stock  has 
gone  back   a  couple  of  points  to  94i 

a J/fV°°  ^'tfric  Supply  preference  have   hardened   to   3J 
and  this  constitutes  the  onlv  change  in  the  list  of  suppiv  com- 


Brcmpton  Ordinftr^       ,. 
Ohating  Cross  Ordinary 

do.       do,         do,     4)  Prefi 

Obelsea       

City  of  LoDdon 

do.       do.    6  per  ceot,  Pret, 
County  of  tiondon 

.    do.         6  per  oenl,  Prel 
Kensington  Ordinary     . . 
London  Electric  .. 

do.         do,   6  per  cent.  Fret. 

Metropolitan         

do.  4$  per  cent.  Pref. 

Bt.  James*  and  Pall  Mall 
South  London 
South  Metropolitan  Pref, 
Westminster  Ordinary  . . 


Rise  or  fall 
this  weak, 

Yield 
p,o. 

= 

£7    8    0 
6    3    1 
6  18    6 

TaUSRUHS  ADD  TH&aPHomB, 

Dividend 


Anglo-Am,  Tel.  Pre(.     . . 

do.  Def, 

Chile  Telephone  . . 

Cuba  Sub.  Ord 

Eastern  Extension 
Eastern  Tel.  Ord. 
Globe  Tel,  and  T,  Ord.  .. 

do.  Pret, 

Great  Northern  Tel. 
Indo-European     . .        . . 

Marconi       

Oriental  Telephone  Ord, 
United  R.  Plate  Tel. 
West  India  and  Pan,      ., 
Western  Telegraph 


Central  London,  Ord,  Assented 

Metropolitan         

do.         District 
Underground  Electric  Ordinary 


94 

12i 
It 

9ixA- 
16x<l 
153*xd 

Hi 

H 

36« 
48*xa 

3k 

H 


do.     Income 


FoBBis*  Tbami,  &a, 
Dividend 


Adelaide  Bap.  6  per  cent.  Pre!,         6  6  4; 

Anglo-Arg.  Trams,  First  Prel,  6*  H  2H 

do.  and  Pref.  ..        SJ  —  aj 

do.  6  Deb.       ..6  5  64 

Brazil  Tractions 4  4  4a 

Bombay  Electric  Pref 6  B  94 

British  Colombia  Eleo,  Rly.  Pfce.    6  6  58} 

do.  do.  Preferred  Nil  Nil  40i 

do.  do.  Deferred  Nil  Nil  84 

do.  do.  Deb.  4i       4}  63 

Mexico  Trams  5  per  cent.  Bonds     Nil  Nil  37^ 

do,  6  per  cent.  Bonds     Nil  Nil  go' 

Mexican  Light  Common          . .       Nil  Nii  17^ 

do.  Pref Nil  Nil  mi 

do,  lat  Bonds       ..        Nil  NU  S8J 

MAKUFAortraiNa  Oompaiiiss, 

Babcock  &  Wilcox         ....       16  16  83 

British  Aluminium  Ord,  . .        7  10  ill 

British  Insulated  Ord 17J  30  88 

British  Westinghonse  Prel.     ..        7|       7J  a,'-;; 

Callenders 30  90  17'" 

do,       6  Prel,  ....        6         6  4 

OftBtner-Eellner  . .         . .        . .       B  30  814 

Edison  Swan,  fully  paid  . .        —  —  9* 

do.       do.  4  percent.  Deb.        4         1  Ifl 

Electric  Construction   .,        ,.        7J  71 

Gen.  Eleo.  Pref 6  6 

do.        Ord 10  10 

Henley 36  96 

do,      4i  Pre! H  4} 

India-Babber       10  10 

Telegntpb  Oon 90  90 

•  Dividends  paid  free  of  income-tax 


6  II  6 
8  l<  0 
4  17  10 


h% 

+  i^ 

8    6    4 

lOi 

6  16    8 

iT? 



4  18    9 



«    6    7 

— 

6  19    a 

m 

— 

•6     8     0 
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DIESEL     ENGINES     AND     TAR     OIL. 


At  a.  meeting  of  the  Diesel  Engine  Users'  Association  held 
on  March  21st,  Mr.  J.  E.  Edgecombe  read  notes  on  tar-oil 
running  with  a  four-cycle,  four-cylinder,  horizontal,  400- 
;:.H.p.  engine  diiving  a  '20-ton  flywheel-type  alternator,  with 
an  output  of  '270  KW.  at  '2,100  volts,  single-phase.  In  a  1'20- 
.Uour  run  the  tar  oQ  used  was  6  tons  11  cwt.,  ignition  oil 
;)  cwt.,  percentage  of  ignition  oil  to  tar  oil,  6.87  per  cent.,  and 
units  generated  1-1,771.  The  consumption  figure  of  combined 
ku-  oil  and  ignition  oil  worked  out  at  1.07  lb.  per  unit  gene- 
rated. Crude  petroleum  w-as  used  mostly  for  ignition  oil, 
but  kerosene  had  given  satisfactory  results.  Average  blast 
pressure  was  7.50  lb.,  at  no  time  rising  to  800  lb.  Gas  oil  had 
been  used  for  ignition  pm-poses,  and  it  was  found  equally  as 
(satisfactory  as  either  ci-ude  oil  or  kerosene.  It  was  his  prac- 
tice to  change  over  to  fuel  oil  before  shutting  down,  and 
also  to  start  up  on  fuel  oil.  On  one  occasion  the  engine  was 
bhut  down  on  tar  oil,  and  no  difficulty  was  experienced  in 
starting  up  again  on  tar  oil.  When  overhauled  the  flame 
plates  and  pulverisers  on  all  four  lines  were  found  in  excel- 
lent condition,  and  showed  no  traces  of  choking  up. 

Mr.  J.  M.  Ferguson  said  the  various  devices  were  in  their 
e}fi)©rimental  stage,  and  at  the  present  time  pilot  ignition 
fonued  the  only  reliable  arrangement,  and  one  which  gave 
a  greater  latitude  in  the  quantity  of  tar  oil  which  might  be 
used  satisfactorily.  The  case  for  pilot  ignition  had  not  been 
quite  faii-ly  stated,  for  no  mention  was  made  that  tar  oil  might 
be  used  for  ignition  purposes  down  to  about  half-load,  there- 
by I'educing  the  quantity  of  crude  oil  required  to  a  much 
lower  figure,  depending  on  load  conditions.  A  further  point 
wliich  required  attention  was  the  improvement  which  re- 
sulted from  wanning  the  tar  oil. 

Mr.  H.  S.  Rdssell  said  the  chief  point  put  up  against  the 
ignition  pump  system  was  that  a  larger  proportion  of  petro- 
leum oil  was  required  than  with  other  systems.'  The  only 
answer  to  this  must  be  that  the  system  had  proved  satisfac- 
tory wherever  it  had  been  adopted,  and  sufficient  exix;rience 
of  the  other  systems  had  not  been  obtained'  to  say  that  t^iey 
solved  the  problem.  Insurance  companies  were  unwilling  to 
take  increased  risks  of  breakdown,  especially  at  the  present 
time,  and  theii'  objection  to  expeiimenting  with  systems 
■«;hich  could  not  be  said  to  have  proved  satisfactory  could  be 
understgod.  The  various  means  by  which  engines  could  be 
adapted  to  tar-oil  running  without  the  use  of  ignition  pumps 
all  seemed  to  be  objectionable  from  the  point  of  view  of  the 
risk  to  the  engine. 

Mr.  G.  Keville  Huntley,  refei-ring  to  ignition  tempera- 
tui-es,  said  it  was  important  to  distinguish  between  the  tem- 
perature of  explosive  ignition  given  by  Mr.  Moore's  appa- 
ra(?us  and  the  ordinai'y  temjierature  at  which  oil  caught  fire 
at  the  surface  when  heated  in  an  open  cup.  There  was  no 
necessary  relation  between  the  ordinary  ignition  point  and 
the  figures  given  by  Mr,  Moore's  apijaratus. 

Mr.  P.  A.  HoLLiDAY,  after  giving  particulars  of  expeii- 
jnents  which  led  up  to  the  adoption  of  pilot -ignition,  briefly 
described  the  gear  as  now  fitted  to  a  four-cylinder,  2'20-b.h.p. 
Diesel  engine  of  their  own  build.  Two  fuel  cam  noses  are 
fitted  side  by  side,  one  for  giving  the  valve  "  pilot  injec- 
tion," and  the  other  being  the  main  admission  cam.  Two 
independent  rollers  ai'e  fitted  into  the  fuel-valve  operating 
levers,  the  one  engaging  with  the  main  cam  being  mounted 
on  a  concentric  pin,  whilst  the  other  is  mounted  on  an 
«coentric  portion  of  the  same  pin.  These  pins  are  linked  up 
to  a  main  shaft  connected  to  the  governor,  so  that  the  clear- 
ance between  the  pilot  cam  and  its  roller  varies  according  to 
the  load  on  the  engine;  thus  for  full  load  it  h>is  the  maxi- 
mum, suad  for  no  load  the  minimum  clearance.  By  this 
an'angement  the  fuel  valve  opening  by  the  pilot  cam  is 
eaiiiest  on  light  load,  and  graduaUy  becomes  later  until  maxi- 
mum load  is  reached.  It  is,  therefore,  possible  to  work  with 
u  good  advance  for  no-load,  and  all  the  maximum  pressures 
are  reasonable.  When  starting  or  stf)pping  on  petroleum  the 
gear  is  fixed,  so  that  the  engine  only  operates  off  the  main 
fuel  cam.  The  gear  is  very  sure  in  its  action,  as  shown  by 
cards  taken  with  the  gear  in  and  also  out  of  oi>eration.  No 
pistons  have  ever  been  drawn,  the  exhaust  valves  remain 
normal,  and  the  pulverisers,  which  are  of  usual  standard 
design,  do  not  require  cleaning  under  '200  hours'  run.  Cool- 
ing water  temperatures  and  blast  pressures  are   normal. 

Mr.  C.  O.  Milton  mentioned  the  peculiar  behaviour  of  a 
four-cylinder,  3'20  b.h.p.  Coiiis  engine  fitted  only  with  coned 
flame  plates,  and  the  origmal  pulverisere  of  -the  ordinary 
type.  This  engine  would  run  without  any  trouble  down  to 
one-tenth  of  full  load,  while  generally  engines  would  not  i-un 
eteadily  on  tar-oil  at  less  than  half-load  without  the  pro^i- 
■sion  of  more  elaborate  devices.  It  was  found  practical) le  to 
cut  out  a  cylinder  without  upsetting  the  regular  running  of 
the  engine.  It  was  most  unix>rtant  to  note  that  a  cylinder 
ehould  never  be  cut  in  or  out  while  the  engine  was  on  tar  oil. 
It  should  first  be  put  over  on  to  fuel  oil,  the  change  in  the 
number  of  working  cyhnders  then  made,  after  which  it 
could  be  put  back  on  to  tar  oil.  He  found  that  outside  cei-- 
tam_  limits  a  difference  in  temperature  of  the  cooUug  water 
of  1.5  deg.  would  make  an  appreciable  difference  to  the  running 
of  an  engine.  An  engine  required  very  much  closer  atten- 
tion when  running  on  tar  oil;  even  fuel  distribution  was 
much  more  important  than  with  [letroleum  fuel.     At  Maiden- 


head needle  valves  kept  tight  and  gave  no  trouble,  but  they 
were  the  despair  of  everybody  connected  with  them.  An 
examination  showed  that  the  ix)ints  of  oj^ening  of  the  fuel 
valves  were  much  earlier  than  usual,  and  this,  together  with 
the  fact  that  the  needles  had  worn  down  a  recess  into  their 
seats,  practically  produced  the  same  results  as  the  new  gear 
Mr.  liolliday  had  described  was  intended  to  do.  All  sorts  of 
difficulties  seemed  to  be  due  mainly  to  vaiiation,  without  any 
notice,  m  the  quahty  of  the  oil  supplied.  The  most  important 
factor  in  the  final  solution  of  tar-oil  running  would  be  suit- 
.able  and  close  si>ecification  of  the  oil. 

Mr.  H.  MooRB  said  that  after  tests  with  some  40  tar  oils 
he  had  come  to  the  conclusion  that  the  entire  problem  of 
Ignition  trouble  was  one  of  temperatm-e,  and,  apart  from  the 
use  of  ignition  gear,  it  was  therefore  mainly  dependent  on 
compiession.  The  main  difference  between  petroleum  oils 
and  tar  oils  was  one  of  ignition  point.  Ignition  temperatures 
of  petroleum  oils  were  generally  below  300  deg.  C,  while  in 
the  case  of  tar  oils  they  were  in  the  region  of  500  deg.  C.  He 
had  tested  samples  of  tar  oils  which  had  been  specially  pre- 
pared, and  found  them  to  possess  ignition  points  below  350  deg. 
O.  Vertical-retort  tar  oils  were  sUghtlv  lower  in  ignition  point 
than  horizontal-retort  tar  oils.  In  order  to  obtain  good  work- 
ing and  starting  from  "cold"  on  tar  oils  without  ignition 
oil,  and  certainty  of  ignition  with  aU  tar  oils,  it  was  necessary 
to  employ  a  compression  pressure  of  650  to  700  lb.  per  sq.  in. 
This  necessitated  higher  blast  pressures  and  increased  stresses 
to  a  very  serious  extent.  With  the  above  pressures  the  wear 
on  exhaust  valves  was  no  greater  than  with  petroleum  oil,  but 
uncertainty  of  ignition  and  increased  stress  were  very  detri- 
mental to  them.  Pulveriser  choking  was  generally  encountered 
when  burning  oils  rich  in  naphthalene,  but  it  need  not  prove 
to  be  a  serious  trouble,  and  would  be  overcome  bv  modifica- 
tion of  pulveriser  design.  Most  members  appeared  to  have 
had  little  difficulty  with  mixing  oils;  he  had,  however,  known 
many  cases  of  deposition  of  a  sohd  india-iiibber-Uke  substance 
as  the  result  of  mixing  tar  oils  with  petioleum. 

Mr.  P.  H.  Smith  said  the  mo.st  vitally  important  require- 
ment, irrespective  of  running  conditions  or  system  applied  to 
bum  tar  oil,  was  the  pre-heating  of  the  oil  to  about  80  deg.  F. 
and  feeding  it  to  the  engine  at  about  this  temperature.  Re- 
garding the  Controller's  aim,  it  was  of  the  utmost  imix)rt- 
ance  to  convert  as  large  a  number  of  Diesel  engines  as  pos- 
sible to  bum  tar  oil  in  the  shoi-test  possible  time,  and  pros- 
I>ective  users  of  tar^  oil  would  therefore  be  well  advised  at 
the  moment  not  to  in.sist  on  refinements  unessential  to  their 
ordinary  loading  conditions.  The  loading  range  mu.st  be  ex- 
tended, and  minor  difficulties  overcome  in  both  the  national 
and  Diesel  users'  interests.  He  disagi-eed  with  the  previous 
speaker  that  compression  pressures  of  the  order  of  650  to 
700  lb.  were  necessary  to  bum  tar  oD  without  pilot  ignition. 
The  a.verage  pressures  employed  for  any  system  appeared  to 
be  between  450  and  500  lb. 

Mr.  G.  B.  Vickers  said  his  finn  were  pinning  their  faith 
on  obtaining  the  best  possible  atomisation  of  the  fuel.  The 
main  idea  to  obtain  this  complete  atomisation  seemed  to  be 
to  offer  as  many  shai-p  edges  as  possible  where  the  blast  air 
could  impinge  on  the  tar  oil,  sjilitting  it  up,  as  it  tended  to 
coalesce  in  passing  through  the  flame-plate  orifice.  He 
thought  too  much  stress  should  not  be  laid  on  running 
engines  satisfactorily  down  to  no-load ;  it  was  not  advisable 
to  do  so,  and  these   were  not  normal  conditions. 

Mr.  Ernest  T.  Williams  said  it  was  impoi-tant  that 
engines  burning  tar  oil  should  run  satisfactorily,  even  at  the 
lowest  load,  as  there  were  instances,  where  no  storage  bat- 
tery was  used,  in  which  engines  had  to  run  for  considerable 
)>eriods  on  low  loads.  The  subject  appeared  to  be  of  such 
importance  th.nt  a  small  grant  to  enable  an  expert  to  devote 
a  poi-tion  of  his  time  to  the  subject  would  appear  to  be  desir- 
able. 


A     BRITISH     ELECTRICAL    PROVING     HOUSE. 


At  a  meeting  of  the  Institution  of  Electrical  Engineers  last 
week  this  subject  was  discussed.  An  absti-act  of  the  iwpe.r  by 
Mr.  C.  TuRNBULL  appeared  in  our  last  issue. 

Mr.  C.  H.  WoRDiNGHAM,  President,  said  he  would  make  a 
few  remarks  before  the  discussion  opened  as  to  the  attitude 
of  the  Council  on  this  .suliject,  and  what  he  said  would  be 
on  behalf  of  the  Council  of  the  I.E.E.  as  well  as  on  his  own. 
It  was  some  20  years  ago  that  he  first  suggested  a  similar 
scheme  himself,  but  nothing  came  of  it;  he  again  brought 
up  the  question  about  four  years  ago,  when  the  war  com- 
menced. The  first  thing  to  be  remembered  was  that  if,  as 
was  suggested,  a  new  body  was  set  up  it  must  not  overlap 
or  commence  doing  on  its  own  what  others  had  been 
and  wore  doing  already.  The  suggested  proving  house  should 
caii-ry  out  tests  only,  it  should  not  cover  research  work:  and, 
further,  it  should  not  formulate  miles  nor  make  specifications. 
When  these  were,  as  they  could  be,  made  by  the  competent 
authorities,  then  the  worli  of  the  proving  hou.sc  would  be  to 
see  thait  they  were  properly  earned  out.  Such  a  body  as  sug- 
gested would  have  to  be  comi>act.  and  not  spread  over  a  wide 
ai'ea,  so  that  it  should  not  overlap  other  bodies  who  were 
doing,  and  were  more  competent  to  do,  the  same  work.  The 
work   of    the    proving    house   would    consist    of    testing   and 
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examining  goods,  and  ^yhen  such  goods  coufonncd  to  its  re- 
quirement, attaching  its  hall-mark  thereto.  Tliis  hall-mark 
should  be  attached  only  to  Imperial  goods  and  articles,  and 
it  would  pix>ve  that  suth  goods  were  made  within  the  Empire. 
and  that  they  had  attained  a.  high  standard.  He  used  the 
word  Imperial  rather  than  Britisli  because  he  had  been 
jnisunder.s-t<xid  lately  when  he  Uricd  the  word  British ;  it 
had  been  thought  that  he  meant  England  and  Scotland  only 
when  lie  said  British,  wliereas  he  really  meant  Imperial.  As 
to  the  governing  body  of  the  sugge«;ted  proving  house,  there 
should  be  la' preponderance  of  conunei-cial  representatives  on 
the  board,  makers  would  also  be  largely  represented,  but  not 
to  such  an  extent  as  the  commercial  element,  and,  of  course, 
users  would  also  be  represented  on  it.  The  National  Physical 
Lahoi-atory  was  governed  by  the  Royal  Society :  it  had  lately 
carried  out  a  large  amount  of  connnercial  work  and  tests, 
and  an  advisoiy  council  of  commeicial  men  had  now  been 
foi-med.  He  warS  convinced  that  the  proving  house  should  be 
an  ofl'sh(X)t  of  the  National  Physical  l.aboratory,  and  subject 
to  the  latter's  board  of  control.  ."V  sub-board  could  be  formed 
to  govern  the  proving  house,  on  which  there  should  be  three 
representatives  of  the  I.E.E.,  including  the  Pre.sident.  six 
from  the  B.E.A.M.A.,  two  from  the  Cable  Makers'  A,ssocia- 
tion,  two  from  the  I.M.E.A.,  two  representing  insurance, 
one  shipping  interests,  &c.,  and  this  sub-board  would  be  under 
the  control  of  the  governing  body  of  the  N.P.L. 

Mr.  H.  H.  Berry  pointed  out  that  in  the  U.S..4.  they 
ah-eady  had  such  an  organisation  as  the  proposed  proving 
house.  He  referred  to  the  National  Board  of  Underwriters, 
which  had  estahlished  a  code  of  its  own,  but  this  code  went 
beyond  the  scope  of  the  present  paper.  By  this  code  thev 
had  in  the  IJ-.S.A.  not  only  fixed  standards,  but  also  types, 
and  in  Canada  British  goods  were  thrown  out,  not  becau.se 
they  did  not  confonn  to  the  standards  of  the  cotle ;  the  goods 
were  not  faulty,  but  they  were  of  a  different  type,  and  they 
were  rejected  on  the  score  of  inte-rchangeability.  This  Board 
of  Underwiiters  had  taken  most  elaborate  precautions  respect- 
ing fire  risks,  but  it  did  not  consider  life  risks  to  the  same 
extent.  Goods  that  confonned  to  the  requirements  of  this 
code  T\-ere  quite  safe  regarding  fire  risk,  but  many  of  them 
would  not  be  tolerated  by  British  engineers  on  account  of 
the  life  risks  they  involved.  Speaking  from  a  manufacturer's 
point  of  view,  he  said  that,  apart  from  the  financial  stand- 
point, manufacturers  would  have  a  great  deal  to  gain  from, 
and  they  would  welcome,  such  a  proving  house;  they  had 
suffered  in  the  past  from  the  lack  of  just  such  an  institution. 
.\  proving  hou.se  such  as  suggested  would  have  to  work  in 
conjunction  with   the  National   Physical   Laboratory. 

Mr.  Roger  T.  Smith  agreed  witli  what  the  President  had 
said;  apparently  the  author,  as  set  forth  in  his  paper,  wished 
the  proving  house  to  overlap  the  N.P.L. ,  and  other  such 
bodies  which,  carrijed  out  research  work,  and,  further,  that  it 
.should  teach  the  Engineering  Standards  Oommitlee  its  work. 
He  disagreed  entirely  with  these  views.  With  regard  to 
duties,  the  proving  house  should  can-y  out  tests  only,  and 
the  preparation  of  specifications  should  be  left  to  the  Engi- 
neering Standards  Committee.  Further,  the  drawing  up  of 
new  and  improved  rules  should  be  left  to  bodies  competent 
to  deal  with  the  subject;  these  were  not  matters  for  the 
proving  hou-se.  Research  should  also  be  left  to  bodies  which 
were  intended  to  carry  out  research,  and  the  work  of  the 
proving  house  would  consist  of  carrying  out  any  tests  which 
it  was  asked  to  carry  out.  The  question  of  cables  and  rubber 
could  not  be  dealt  with  by  the  proving  house,  this  would 
have  to  be  left  to  an  entirely  separate  body. 

Capt.  Wm.  p.  Digby  said  that  a  great  deal  would  be  learned 
from  the  results  obtained  by  the  work  of  a  proving  house, 
which  should  only  deal  with  Imperial  products,  and  the  hall- 
mark .should  only  be  affixed  to  such  products,  although  foreign 
goods  could  be  examined  as  well  ■\\ith  a  view  to  finding  out 
if  there  was  anything  that  could  be  learned  from  them.  An 
important  point  was  that  each  of  our  Colonies  should  be 
represented  by  a  local  man  on  the  governing  committee  of 
the  proving  house.  Such  a  repre.senta.tive  would  keep  the 
committee  informed  as  to  local  conditions  and  difficulties  by 
correspondence,  and  he  would  funiish  information  as  to 
what  was  really  required  in  his  own  jxirticular  locality. 
Speaking  on  the  requirements  of  the  American  code,  he  said 
that  all  goods  should  pass  a  life  test;  it  was  not  much  use 
if  an  article  confoiTned  to  requirements  for  a  time  only,  it 
must  have  a  reasonably  long  life  if  it  was  to  be  of  any  value. 
Mr.  Charles  P.  Sp.arks  said  that,  si>eaking  as  the  chair- 
man of  the  Wiring  Rules  Conimittee,  he  entirely  agreed  with 
and  welcomed  the  views  put  forward  by  the  President.  In 
this  country  they  had  been  working  away  for  years,  but 
there  was  weakness  because  there  was  always  a  missing  link 
in  the  chain,  and  he  thought  this  proposed  proving  house 
would  prove  to  be  that  missing  link.  There  were  enormous 
financial  difficulties  in  the  way  of  the  scheme  as  put  forward 
in  the  paper.  The  National  Physical  Laboratory  was  already 
in  existence,  it  was  at  hand,  and  could  go  right  ahead  at  once 
if  the  views  and  suggestions  put  forward  by  the  President 
were  adopted;  he  looked  upon  these  views  as  something  defi- 
nite and  constructive. 

Mr.  Ashley  said  that,  in  a  way,  he  was  there  to  represent 
the  Board  of  Tiade,  but  he  came  mainly  to  learn  something. 
The  Board  of  Trade  attached  great  importance  to  the  ques- 
tions of  interchangeabOity  and  standardisation;  it  considered 
that  the  projiosed  proving  hou.se  would  considerably  help 
British  industries  both  at  home  and  abroad.     The  hall-mark 


of  such  an  institution  would  carry  great  weight,  and  would 
afford  help  to  inexperienced  purchasers,  as  they  would  then 
be  sure  that  goods  so  stamped  were  reliable.  The  scheme 
should  have  very  ca.reful  and  detailed  consideration;  the 
I.E.E.  and  the  Engineering  Standards  Committee  should  be 
lepresented  on  the  governing  body  of  the  proving  house;  its- 
hall-mark  must  be  affixed  to  goods  qiute  indei>endently  of 
trade  advice,  and  it  mu.st  lie  entirely  fiee  fixjm  private  influ- 
ence it  it  was  to  attain  interna/tional  iiniiortance. 

Mr.  A.  R.  Everest  .said  that  the  difficulty  of  the  manufac- 
turer was  to  know  what  he  had  to  do.  There  were  so  many 
rules  and  regulations  in  force  at  the  present  time  that  the 
manufacturer  was  quite  at  a  loss  as  to  which  of  these  he 
must  follow.  Pie  quite  agreed  with  the  President's  sugges- 
tions ;  construction  should  be  left  to  the  Engineering  Stan- 
dards Connuittee,  and  methods  of  installation  to  the  I.E.E. 
When  these  bodies  had  collected,  co-ordinated  and  issued  paa- 
ticulars,  then  the  work  of  the  national  proving  house  woukt 
be  to  certify  and  see  that  the  rules  were  coirectly  carried  out 
Mr.  W.  R.  Rawlings  said  that  all  contractors  would  wel- 
come the  proiKisitions  put  fon^ard  by  the  President,  and  he 
hoped  they  would  nleet  with  better  success  than  those  madt 
on  smiilar  lines  by  the  President  some  years  ago  in  Man- 
chester. Such  a  scheme,  would  be  welcomed  by  contractors, 
and  more  so  by  the  public.  Fire  insurance  companies  onl> 
considered  fire  risks,  and  municipal  authorities  did  not  care 
so  long  as  they  could  sell  sufficient  energy.  An  important 
[xiint  was  that  a.  proving  house  must  have  power  to 
enforce  its  requirements,  otherwise  it  would  find  itself  in 
the  .same  position  as  the  Wir'ing  Rules  Committee  stood  to- 
day. If  it  were  possible  to  obtain  Home  Office  enforcement 
of  the  wiring  rules,  then  they  would  be  an  excellent  set  of 
rules. 

Mr.  Wm.  R.  Cooper  said  he  was  glad  to  hear  that  the- 
I.E.E.  Council  did  not  favour  the  proving  house  overlapping 
the  National  Physical  Laboratory,  and  also  that  it  was  not 
pi-oiX)Spd  that  it  should  carry  out  research  work.  The  question, 
of  materials  did  not  matter  .so  much,  it  was  the  finished 
article  that  was  important,  and  this  was  the  work  for  the 
proving  house,  to  see  that  the  finished  article  conformed  to- 
requirements.  The  Life  of  an  article  could  not  be  stated  before- 
hand unless  the  conditions  under  which  it  was  to  work  were 
definitely  known.  It  was  difficult  to  give  guarantees  to. 
cables  because  the  exact  conditions  under  which  they  were 
to  work  could  not  be  known,  and  he  therefore  did  not  think 
the  proving  house  could  deal   with  such  things  as  cables. 

Mr.  C.  le  Maistre  said  that  he  personally  agreed  with  the 
Council's  proposal.  It  was  difficult  to  cei-tify  large  numbers 
of  articles,  and  he  recommended  the  Engineering  Standards 
Committee's  system  of  sanctioning  the  use  of  its  brand  as 
prima  facie  evidence  that  the  article  complied  with  the  stan- 
dards specified.  The  Committee  was  now  incorporated,  audi 
owned  the  brand.  It  was  bringing  into  existence  a  number 
of  affiliated  committees  in  1'2  or  14  engineering  centres  abroad ; 
the  Canadian  Committee  was  an  extremely  strong  one,  and 
f^-)  was  that  of  the  Indian  Government.  South  Africa  was 
another  important  eentre.  The  Committees  were  being' 
fcDTiiied  with  the  help  of  the  new  department  of  the  Board 
of  Ti'ade  and  the  Foreign  (Jffice,  and  would  ultimately  be 
of  immense  value  to  British  Trade  .abroad. 

Mr.  H.  W.  Clothier  said  that  the  proving  house  would 
naturally  be  the  body  to  find  out  the  necessity  for  inventions 
as  the  result  of  meeting  with  troubles  of  aU  kinds,  but  it 
should  not  be  the  authority  to  study  troubles  as  well  as  affixing 
the  hall-mark  on  British  productions.  He  was  one  of  those  who 
did  not  take  a  gloomy  view  of  the  amount  of  research  work 
that  had  been  done  in  this  country  in  the  past.  The  author 
pointed  to  the  number  of  researx-h  establishments  in  the 
I'.S..A.. ;  here  we  had  a  large  number  of  small  works  and  the 
requisite  amount  of  initiative,  and  we  could  do  •nhat  the 
America.ns  had  done.  The  proving  house  would  be  a  means 
of  co-operation ;  he  thought  British  manufacturers  were  work- 
ing well  together  at  present,  and  they  were  beginning  to  co- 
oi>e.i'ate.  The  proving  house  would  be  a  commercjpl  authority, 
and  it  must  not,  therefore,  be  controlled  by  a  scientific  body. 
The  wliole  scheme  dei>ended  largely  on  the  co-operation  of 
in.sui-anee  companies. 

Dr.  Richard  T.  Glazebrook  said  he  was  glad  to  hear  that 
the  proving  house  wa.s  to  be  joined  in  some  way  with  the 
N.P.L. :  the  pix)ving  house  should  not  do  the  research  work, 
but  it  must  cei-tainly  be  in  direct  contact  with  some  institu- 
tion which  did  caiTy  out  the  research  work.  He  thought 
that  senior  members  of  the  control  boards  of  both  the  N.P.L. 
and  the  proving  house  should  be  in  contact,  so  that  they 
could  work  together  without  overlapping ;  and,  further,  that 
foreign  goods  should  be  reported  on  by  the  proving  house.  A 
good  illustration  of  how  the  N.P.L.  worked  was  in  connec- 
tion with  aviation.  When  something  new  was  required 
aviators  stated  what  they  needed,  and  the  N.P.L.  was  left 
to  find  out  what  could  be  done,  and  how. 

Mr.  G.  ScoTT  Ram  said  tha.t  the  question  of  specifications 
would  be  one  of  the  flrsit  difficulties,  as  there  were  no  specifi- 
ca.tions  made  for  such  things  as  fuses,  &c.  He  thought 
the  proving  house  should  test  the  design  as  well  as  the  mate- 
rial of  all  articles.  In  recent  times  the  use  of  composite 
materials  was  coming  to  the  fore,  and  it  was  very  desii-able 
that  such   materials  as  these  should   be  tested. 

Mr.  D.  N.  DnsLOP  said  he  was  glad  to  .see  the  I.E.E.  was 
beginning  to  take  interest  in  commercial  matters;  however, 
he  would  not  say  much  on  that  question,  as  no  doubt  both 
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^  sides  were  to  blame  for  what  had  occurred  in  the  past.  With 
regard  to  the  present  scheme,  he  thought  that  co-operation 
would  be  easy  enough,  but  who  was  going  to  finance  the 
scheme?  The  Government  would  not  pay,  and  in  the  L.S.A. 
they  had  a  stamp  system  Ey  which  the  money  was  eventually 
got' out  of  the  consumer.  He  thought  that  the  proving  house 
should  at  first  commence  with  small  articles,  and  gradually 
build  up.  He  did  not  see  why  foreign  goods  should  not  be 
examined  as  weD  as  jBi^itish  goods;  there  was  no  reason  for 
not  affixing  the  hall-mark  to  foreign  goods  providing  they 
were  examined,  and  had  proved  that  they  conformed  to  the 
requirements  of  the  national  proving  house. 

Mr.  J.  F.  Pearce  said  that  the  principles  advocated  were 
generally  conceded,  and  the  association  of  the  proving  house 
with  the  National  Physical  Laboratory  had  one  outstanding 
advantage — the  independent  position  of  the  Laboratory.  There 
were,  however,  disadvantages  in  this  connection,  which  the 
speaker  detailed,  emphasising  the  importance  of  the  mainten- 
ance of  standards  by  the  Laboratory,  and  urging  that  func- 
tions so  different  as  tho-se  of  the  Laboratory  and  the  proving 
house  should  be   independently  performed. 

Mr.  C.  TORNBULL,  in  reply,  said  that  apparently  most 
speakers  were  in  favour  of  some  such  .scheme  as  he  suggested 
in  his  paper,  Mr.  Roger  Smith  being  the  "only  speaker  who 
criticised  it  in  any  way.  He  hoped  the  scheme  would  be 
carefully  thought  over,  and  that  the  work  of  setting  up  such 
a  proving  house  would  be  commenced  with  as  little  delay  as 
possible. 


ELECTRICAL     COOKING     AS     APPLIED     TO 
LARGE     KITCHENS. 


At  a  meeting  of  the  Manchester  Loa\L  Section  of  the  Insti- 
tution OF  Electrical  Engineers,  Mr.  W.  A.  Gillott's  paper 
was  read  and  discussed  on   December  11th,  1917. 

Mr.  BERTR.AM  Thomas  said  that  if  electrical  cooking  were 
generally  adopted  so  as  to  affect  station  plant  and  the 
distribution  of  energy,  the  tariff's  would  have  to  be  read- 
justed. In  many  cases  the  load  came  on  the  peak,  and  was 
not  altogether  a  desii'able  load  for  a  central  station.  Effici: 
ency  need  never  be  sacrificed  to  reliability.  Usually  the 
trouble  had  been  that  the  apparatus  had  not  been  well  de- 
signed, and  had  been  rated  too  high.  Difficulty  w^as  now  being 
experienced  with  supports;  mica  used  as  a  support  by  itself 
was  not  very  satisfactory',  as  it  would  not  stand  a  high 
temperature.  Most  of  the  faOm^es  had  been  due  to  terminals, 
leading-in  wires,  or  supports.  He  did  not  think  there  was 
really  any  reason  why  the  wire  itself  should  fail  if  it  were 
properly  rated.  No  large  up-to-date  kitchen  could  be  estab- 
lished unless  low-pressure  steam  was  provided.  It  did  not 
seem  a  practical  proposition  at  the  present  time  to  use  elec- 
tricity for  heating  large  quantities  of  water.  The  wa.shing-up 
ought  to  be  carried  out  in  a  separate  department,  and  it  was 
necessary  to  wash  up  by  steam  if  it  was  to  be  done  effectively. 
A  motor-driven  steam-heated  washing  machine  was  the  only 
practical  way.  The  author  appeared  to  favour  self-contained 
vessels,  but  it  would  be  found  that  eveiybody  wanted  to  use 
their  own  vessels,  and  did  not  wish  to  install  new  ones.  Care- 
ful comparative  tests  indicated  that  as  between  gas  and 
electric  cooking  there  was  very  little  difference  in  the  loss  of 
weight  of  meat;  it  was  about  3  per  cent,  in  favour  of  elec- 
tricity. By  the  use  of  the  thermometer,  cooking  could  be 
made  almost  an  exact  science;  that  must  lead  to  economy 
both  in  electricity  and  in  food. 

Mr.  A.  E.  Jepson  said  that  one  of  the  speakers  in  the  dis- 
cussion'before  the  Institution  suggested  that  more  attention 
should  be  paid  to  high-voltage  apparatus,  say  for  400  or  500 
volts.  There  were  difficulties  in  the  way.  The  insulation  of 
moat  of  the  insulators  used,  such  as  mica,  enamel,  and  ceramic 
ware,  decreased  enonnously  as  the  temperature  rose.  He 
had  known  the  insulation  of  a  hot-plate  to  decrease  from  40 
megohms  when  cold  to  1,000  ohms  at  400  deg.  C. ;  while  a 
slab  of  quartz  changed  from  95  megohms  at  486  deg.  F.  to 
0.17  megohm  at  1,013  deg.  F.  In  order  to  make  water- 
boiling  a  commercial  proposition  for  large  quantities,  whei'e 
the  cost  of  generating  electrical  energy  was  low.  say,  0.22d. 
to  0.28d.,  and  if  electrical  power  could  be  obtained  for  water- 
boiUng  at  such  a  figure,  with  a  properly  lagged  boiler  having 
a  low  consumption  there  would  be  practically  no  heat  lost ; 
an  extra  heater  could  then  soon  bring  the  water  up  to  boil- 
ing point  when  required.  Station  engineers  might  quote  a 
special  figure  for  units  consumed  during  the  night,  when 
water-heating  might  be  carried  on.  He  endorsed  Mr. 
Thomas's  remarks  about  the  economy  of  cooking  by  elec- 
tricity. 

Mr.  R.  Weaving  was  pleased  to  note  that  the  author  placed 
reliability  first,  as  the  absence  of  breakdown  was  more  im- 
portant than  the  consumption  of  a  few  more  units.  Most  of 
the  breakdowns  in  the  past  had  been  due  to  wiring  faults 
and  troubles  betw-een  terminals  and  element  wires.  The 
large  apparatus  described  in  the  paper  could  be  designed  to 
allow  of  strip  connections  not  less  than  f  in.  wide  being 
brought  out  direct  to  terminals  on  porcelain  supports  in  the 
bottom  of  the  oven.     Wrought-iron  clamps  scaled  badly  with 


heat,  and  eventually  became  loose;  cast-iron  clamps ' should 
be  machined.  Troubles  with  mica  were  due  to  using  the 
wrong  kind  of  mica.  Mica  under  pressure  withstofid  a.  high 
temperature,  but  if  it  were  loose  it  would  lose  its  tenuity 
and  fall  to  pieces.  If  it  were  clamptMl  up  tight  it  i;emained 
good.  It  was  hardly  worth  while  to  lag  for  more  than  1  in. 
thickness.  Oven  elements  properly  designed  should  have  an 
average  life  of  over  three  years.  Where  there  was  a  supply 
of  steam  available  it  ought  to  be  employed,  but  if  it  were 
necessai-y  to  generate  steain  specially,  the  question  of  capital 
cost  must  be  considered.  In  a  recent  equipment,  not  only 
the  water  for  tea,  &c.,  but  a  supply  of  washing-up  water, 
cooking  water,  and  water  for  baths  and  wash-bowls  was  pro- 
^^ded,  all  heated  electrically. 

Mr.  H.  A.  Ratcliff  said  that  the  electrical  heating  of  water 
was  not  a  commercial  proposition  with  .  electricity  costing 
more  than  id.  per  unit.  The  specifications  of  the  several 
equipments  seemed  to  point  very  clearly  to  the  passing  of 
what  might  be  called  the  "tin-box  type"  of  c-ooker,  but  it 
almost  appeared  as  if  manufacturers  were  going  to  the  other 
extreme.  In  the  list  of  advantage.s  of  electric  cooking  he 
obsen'ed  that  there  was  no  reference  to  hygienic  considera- 
tions; he  thought  they  constituted  the  chief  advantages  of 
electrical  cooking  apparatus;  the  ordinary  naked-flame  gas- 
oven  was  probably  as  unhygienic  a  device  as  it  was  possible 
to  have.  He  was  sm-prised  that  the  author  referred  to  the 
decreased  lass  of  weight  when  meat  was  cooked  electrically ; 
if  there  was  a  saving  it  probably  arose  from  a  lack  of  ventila- 
tion. The  cooking  load  was  bound  to  clash  with  the  power 
load,  and  in  winter  time  there  would  necessarily  be  a  con- 
siderable clashing  of  the  suburban  cooking  and  lighting  loads, 
but  as  a  rule  the  eflecti  on  the  mains  would  be  of  more  conse- 
quence than  the  eft'ect  on  the  generating  stations. 

Mr.  H.  Allcock  had  recently  fonned  the  opinion  that  the 
design  of  electrical  cooking  apiiaratus,  especially  that  of  boil- 
ing plates,  was  now  in  the  critical  stage  when  the  working 
voltage  was  an  all-important  factor.  Some  plates  he  tried 
on  a  three-wire  '2.50-volt  X  iDO-volt  system  with  the  middle 
wire  earthed  had  very  short  hves.  C'ne  trouble  appeared  to 
be  the  development  "of  hot  spots,  due  either  to  faulty  neat, 
distribution  or  to  the  disintegration  of  the  mica — in  any  case 
the  heating  element  in  the  plate  broke  down  to  earth.  In 
fish  frying  it  was  essential  to  bring  the  fat  to  a  very  high 
initialtemperature,  to  plunge  the  fish  into  it,  and  to  replace 
the  loss  of  heat  very  rapidly.  The  electric  fish  fry;er  was 
handicapped  because  the  rate  of  heating  was  less  rapid  than 
in  the  case  of  a  gas-heated  fryer.  Reliability  was  much  more 
essential  than  any  other  factor  when  designing  an  electrical 
kitchen. 

Mr.  H.  R.  Burnett  said  that  in  order  to  obtain  a  large 
consumer  for  electrical  cooking  they  must  be  in  a  position 
to  con-since  him  that  the  total  running  cost  of  electricity 
would  not  exceed  that  of  gas.  Hot-plates  of  the  black  type 
were  satisfactorj'  for  canteen  work,  but  domestic  consumers 
would  never  be  satisfied  with  this  type  of  hot-plate,  the  in- 
variable complaint  against  them  being  that  they  were  too 
slow.  The  radiant  hot-pla.te,  on  the  other  hand,  gave  great 
satisfaction.  This  type  of  plate  was  now  being  used  in  very 
large  numbers  in  BaiTOw. 

Mr.  H.  D.  Stiions  said  that  the  point  of  view  of  conveni- 
ence w-as  not  sufficiently  appreciated ;  convenience  was  fre- 
quently to  be  considered  before  cost.  The  actual  cost  for 
energy  was  very  small  compared  with  the  cost  of  the  mate- 
rials cooked.  The  softening  or  disintegration  of  mica  when 
subjected  to  high  temperatures  was  due  to  the  dehydration 
of  the  moistm-e  of  crystallisation,  and  those  micas  having  the 
highest  percentage  of  moistm-e  of  ci-ystallisation  were  the  best 
for  use  in  the  manufacture  of  heating  elements.  Neverthe- 
less, it  was  only  a  question  of  time  before  the_best  mica, 
when  subjected  to  a  temperature  of  400  deg.  to  500  deg.  C, 
would  disintegrate. 

Mr.  H.  T.  Wilkinson  said  those  who  dined  a.t  the  Club 
that  night  had  a  dinner  cooked  by  gas.  This  installation  was 
put  in  originallv  because  capital  expenditure  was  an  important 
matter  when  stai-ting  a  club ;  also  the  Gas  Committee  made 
a  tempting  offer  of  free  apparatus.  Now  that  the  member- 
ship had  so  much  increased  an  extension  to  the  coolong 
apparatus  was  necessary  to  ensure  quick  service,  and  they 
had  decided  to  install  the  all-electrical  apparatus.  Although 
the  capital  cost  was  heavy  it  was  justified,  for  the  followmg 
reasons  ;— An  additional  hot  cupboard  was  necessary  to  ensure 
quick  service.  They  had  not  found  the  gas  hot-cupboard 
satisfactory.  The  gas  buniers  gave  trouble.  The  heat  was 
unequal,  and  dried  up  the  food.  They  found  the  gas  gnll 
unsatisfactory,  as  it  was  necessary  to  wait  about  20  minutes 
before  one  could  get  a  chop  or  steak.  It  t<-iok  10  mmutes  for 
the  grill  to  heat  up  before  it  cooked  at  all.  The  mstallation 
of  more  gas  apparatus  would  have  involved  another  large  iron 
hood,  which  would  have  been  expensive  and  awkward  to  fix 
in  the  centre  of  the  kitchen  to  get  the  fumes  away.  They 
had  alreadv  had  to  install  a  fan  in  the  kitchen  to  exhaust 
the  fumes,"as  the  staff  suffered  in  health.  The  running  cost 
would  be  approximatelv  the  same  as  with  gas.  more  especially 
considering  the  high  cost  of  meat  and  the  possibUity  of  reduc- 
ing the  loss  in  weight.  The  cost  of  gas-cookmg  was  about 
0.9d.  per  meal  served. 

Mr.  A.  S.  Barnard  said  that  at  a  works  just  outside  Man- 
cheater  there  was  a  20-kw.  electrical  kitchen  catering  for  80 
to  100  people  eveiw  day.  The  electricity  for  cooking  the 
dinners  averaged  i  unit  per  meal. 
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Mr.  W.  A.  GiLLOTT,  in  reply,  said  that  with  electricity  at 
2(i.  per  unit  or  undea-,  and  gas  at  2s.  8d.  per  1,000  ou.  ft.  or 
oveii",  he  would  certainly  install  electrical  apparatus  as  being 
the  better  proposition,  taking  into  consideration  running  and 
maintenanee  costs,  convenience.,  and  fire  risks.  Mr.  Thomas 
seemed  to  fear  an  increase  in  price  of  electricity  when  elec- 
trical cooking  became  more  geneiral.  In  the  early  days  when 
lighting  was  the  mainstay,  low  rates  were  quoted  to  induce 
consumers  to  use  motors.  In  the  majority  of  cases  the  sta- 
tion peak  was  now  caused  by  the  power  load,  and  the  rates 
had  come  down,  and  he  thought  the  same  would  apply  to 
electrical  cooking.  The  washing-up  arrangements  shown  in 
his  fig.  3  were  a  distinct  improvement  upon  the  machine 
described  by  Mr.  Thomas.  This  kitchen  was  in  a  canteen 
where  all  meals  were  served  first,  and  no  soiled  plates  were 
collected  until  the  diners  had  finished  their  meal.  The  plates, 
Ax.,  were  collected  aod  placed  in  wii'e  frames  in  which  they 
were  washed,  sterilised,  dried,  polished,  and  stacked.  The 
self-contained  apparatus  in  the  schedule  could  not,  in  his 
opinion,  be  reduced  if  good  results  in  the  kitchen  were  de- 
sired. The  question  of  meat  shrinkage  was  really  a  secondary 
consideration ;  he  did  not  agree  with  the  figure  of  3  per  cent, 
only  in  favour  of  electrical  cooking.  He  had  carried  out  tests 
where  the  shiinkage  had  been  only  5  per  cent.,  while  there 
was  as  much  as  57  per  c^nt.  shiinkage  with  a  coal-fired  oven. 
Wiring  faults  were  mostly  in  flexible  metallic  tubes.  By  the 
adoption  of  solid  type  connections  on  oeiiain  apparatus  these 
faults  had  been  overcome.  It  was  not  necessary  to  provide 
for  a  rapid  ventilation  with  an  eleetric  oven,  as  no  combus- 
tion took  place,  the  only  ventilaiion  necessary  being  to  carry 
nff  the  steam  from  cooking,  which  was  provided  for  bv  a  small 
hit-and-miss  ventilator.  In  Newcastle  they  did  not  find  that 
the  cooking  load  clashed  with  the  power  load.  With  self- 
contained  vessels  he  had  not  experienced  any  difficulty  in 
fish  frying.  He  had  tested  both  the  closed  and  open  or 
radiant  type  of  hot-plates;  the  closed  plate  had  the  advan- 
tages of  longer  life,  more  robust  construction,  and  better 
facDities  for  heat  regulation ;  the  open  or  raidant  type  was 
only  better  for  the  iirst  "  boO."  To  provide  heat  regulation 
one  must  either  use  a  duplica.te  winding  or  employ  a  thin 
wire,  which  resulted  in  a  short  life.  He  did  not  think  much 
saving  would  he  effected  by  the  u.se  of  thermostatic  control 
in  ovens,  but  they  could  be  employed  with  advantage  in 
water-boihng  and  soup-making  in  large  quantities.  Mr. 
S>Tnons  apparently  aarived  at  the  conclusion  that  tlie  con- 
venience of  electrical  cooking  was  to  be  taken  into  considera- 
tion wlien  the  consumer  paid  his  electricity  bill.  This  was 
not  the  case;  on  the  score  of  running  cost  alone,  electricity 
was  cheaper  than  gas,  on  the  basis  of  |d.  per  unit  and  2s. 
per  1,000  cu.  ft.  He  con.'aidered  fireclay  or  similar  material 
to  be  more  suitable  than  mica  for  grills  of  the  restaurant  type. 
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7,138.     "  Control    and    protectior 
J.  E.   Goodwin.     April  29lh. 

7,164.     "  Electromagnetic    brakes,    clutchi 
April  29th. 

7,175.     "  Secondary   batteries."      Q.    M.AHINO   &   C.    Bowen.      April    29th. 

7,178.     "Distributors    for    high-tension    ignition    devices."      R.    BoscH    Aki 
Ces.      April  29th.     (Germany,    May    26th,    1917.) 

.  ''-^^L  ."  Dynamo-electric    machines."     Sir    C.    A.     Parsons    &    I.    Rosen 
April  29th. 

7,188.     "  Apparatus     for     chemical     and     electro     cleaning     and     deooSitinir 
ni._>tals."     J.  J.    M,\VROW.     April   29th.  i-  b 

",205.     "  Ignition    of    internal-combustion    engines."      L.    E.    Clulxe. 


30th. 


Apri 


',226. 


'  Eli-ctrical 


tachment."      E.    G.    Tlev.      April    30th. 
Ignition  ^niagneto_   for    explosion     engines."      R.    F.    Bassi.       April 


30th.     (Italy,  June  30th7  1917 

7.244.  "  Magnetic   apparatus  for  indicating  vertically  and    orientation    ii 
dined  bodies  subjected   to   centrifugal    force."     J.    T.  Clarke.     April    30th 

7.245.  "  Manufa^c^lijre    of    the    metal    magnesium    by    electrolysis."     E 


.\SHCROFT.     April  30th 

7,252.     "  High-frequency    signalling 
(U.S.A.,    September   5th,  1916.) 

7,261.    "  Driving    mechanism     for 
April  30th.     (Germany,   May    14th,    1917.) 

7,281.     "  Contact-breaking    de 
f.  HoLBROOK.     May  1st. 

7,308/9.     "  Machine    switching    telephone    exchange    systems, 
KowsKY  &   Western    Electric  Co.     May   1st. 

7.313.  "  Double-current  dynamo  machines."     R.  BoscH  Akt.  Ges.     May  1st 
(Germany,    May  15th,    1917.) 

7.314.  "  Double-current    dynamos   for  switch   installations, 
Cls.      May  1st.     (Germany,    June   1st,    1917.) 

7,325.     "  Electrical    distributors     for    internal-combustion    engines."      Fulli 
Acoumuutor  Co.  &  A.   VV.   B.   Wilson.     May   1st. 

7.355.  "  Means    for    regulating   and    measuring    alternating    magnetic    flux 
and    forces   m    test,ing    machines,  &c."     B.    P.   Halgh.      May  2nd. 

7.356.  "  Jointed   arms  or    brackets   for  incandescent  electric    or  gas   lamps 


Western    Electric    Co.     April    30th. 

gneto     lamps,     &c."       O.     Junchans. 

lectric    machines,    &c."      E. 

POLIN- 


R.  Boscn  Akt 


H.    C.    TOFIELD. 

7,364.  "  Electric  starters  and  controllers." 
-May  2nd. 

7,387.  "  Accumulator  cell,  and  method  of 
.^lay  2nd.     (U.S.A.,  May  2nd,  1917.) 


E.    SCHATTNER    &    J.    R.    Wal 

laking  same."     H.   S.   Hawi 


7,406.  "  Device  for  locking  incandescent  electric  lamps  in  their  holders  " 
G.   F,  CoLSON.      May    3rd. 

7.426.  "Arc  lamp  lower-carbon  holder."  C.  E.  Lovi-^SEV  &  E.  R.  Stewart. 
M.iy  3rd. 

7,432.  "  Electrical  instrument  and  method  for  detecting  immersion,  pas- 
s;ige,  and   presence  of  metallic  bodies   in   fluids."     F.   S.  Thwaites.     May  3rd. 

7.443.  "  Convertible   electric   fire."      E.    A.    Welscii.      May    3rd. 

7.444.  "  Electromagnetic    trench    mortar."     A.    S.    Monk.      May  3rd. 
7,450.     "  Electric      vacuum      cleaners."       British     Thomson-Houston      Co. 

(General    Electric  Co.,    U.S.A.)      May  3rd. 

7,483.  "  Electromedical  apparatus  for  diagnosis  and  treatment  of  partial 
deafness."      E.    E.    Greville.      May  4th. 

7,491.  "  Slip-rings  for  magnetos,  and  manufacture  thereof."  F.  B.  EsT- 
couRT,  T.  W.  Field  Enoineerinc  Co.,  T.  W.  Field  &  T.  R.  Jones.     May  4th. 

7.513.  "  Insulator  carriers  for  overhead  telephone,  &c.,  wires."  H.  W. 
Laxion.     May    4th. 

7.514.  "  Methods  of  connecting  electric  conductors."  British  Thomson- 
Houston   Co.    (General    Electric   Co.,    U.S.A.)     .May   4th. 

7,517.  "  Magneto  generators."  Elliott  Bros.,  &  E.  F.  Holbrook  and 
\\'.    Phillips.     May  4th. 
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10,627. 
Advektising  A^ 
1916.     (114,633 


rs  in   parenthesis  are   those  under  which  the  specifications  will  be 
abridged,  ^nd   all   subsequent   proceedings    will   be  taken. 

Tr.^nsmittinc     Apparatus     applicable    to     Controlling 
OTHER  Devices  prom  a  Distance.     H.  K.  Harris.    July  27th, 


X9X7. 

E.     Kleinschn 


Janu 


11th, 


:v.      Lancashii 
(114,038.) 
Apparatus    . 


&    Motor  Co.  and 


Logwood.     May 

T.  H.   R.   Key 

on-Hotiston      Co 


.555.    Telegraph     IJrinters.       E 
(114,636.) 

3,274.     Dvnamo-electric  Machin 
G.   E.   Mason.     March    6th,  1917. 

4,196.     Electrical     Transmiiiin 
.Advertising    and   other    Devices   from  a    Dist 
23rd,    1917.     (Addition   to  10,627/16.)     (114,646.) 

6,461.     Electric  Starters  for  Internal-combustion  Engines.     M.  S.  Connei 
May    7th,    1917.      (114,690.) 

6,631.     Mo.MENrARY    Contact     Electric     Switches    for     Cancelling    Minin 
Visual   Signals.     G.  Saint.     M^  10th,  1917.     (114,693.) 

7,122.    Radio-signalling    Systems.     L.   de  Forest   &  C.    V 
23rd,   1916,     (107,001.) 

7,449.    Sparking  Plugs  for   Internal-combustion  Engines. 
May    23rd,    1917.      (114,703.) 

8,467.     Electric     Voltage     Regulators.       British     Thorn 
(General   Electric   Co.,    U.S.A.)     June  13th,  1917.      (114,715.) 

8,579.     Watertight  Fitting  for   Electric  Lamps  and  the  like.     W.   Harri 
son  &  R.  E.    H.  W.  Eyre.     June  loth,   1917.     (114,719.) 

8,627.     Protective   Apparatus    for    Dvna.\io-electric    Generators.        W.  .T 
Tallent-Bateman.      June    15th,    1917.      (Addition    to    1,671/13.)      (114,720.) 

9,111.     Electrical  Condensers  for    High-tension  and  High-frequency  Cur 
rents,     a.    Kowalski.      June    24th,    1916.     (108,468.) 

9,480.     Protective  Apparatus  for   Alternating   Electric  Current  Circuits 
H.    Pearce.      June   30th,   1917.      (114,729.) 

10,191.    Electric  Valves  or  Safety  Devices  for  the  Discharge  of  Excess 
Voltage.     G.    Giles.     July  13th,    1917.      (114,739.) 

12,572.    Electric  Heating  and  Cooking  Apparatus.    G.  Pate  &  A.  R.  Wood. 
September   1st,  1917.     (114,757.) 

12,611.    Vehicle   Lamps.      H.    Lucas    &   W.    H.    Egginton.      September    3rd, 
1917.      (Cognate    application,    1,604/17.)      (114,758.) 

13,029.     Rheostats.      Sykes     Interlocking     Signal    Co.,    W.    f..    &     R.     W. 
Tarrant.      September   11th,   1917.      (114,761.) 

14,932.     Electric  Furnaces.      J     L.    Dixon.     October,   1916.     (111,103.) 

15,849.     Electric    Torches.        R.     E.    H.     Fletcher.        October    31st,    1917. 
(114,777.)  , 

16,800.    Sparking  Plugs  for  Explosion   Motors.     P.  G.   Mitard.     November 
15th,    1917.      (114,781.) 

1918. 

2,018.  Thermic  Telephones  and  Microphones.  1 
de  Nederlandsche  Thermo-Telephoon  Maatschappij 
(114,418.) 


"  Overshooting "    with    Tungsten    Lamps.  —  In    the 

Electrical  World  of  March  2nd,  Mr.  C.  J.  Berry  discuses  the 
initial  rush  of  current  caused  by  the  resistance  of  the  cold  tungsten- 
filament  lamp  being-  low  compared  with  its  resistance  when  hot. 
In  the  vacuum  type  the  ratio  is  about  1  to  11 '.5,  and  in  the  gas- 
filled  lamp  1  to  14  6.  The  author  finds  that  the  maximum  current 
is  reached  in  O'OOOi  to  0'003  second,  and  the  current  falls  to  normal 
in  O'l  to  0'2  second.  The  maximum  current  is  from  12  times  the 
normal  in  a  7.5- watt  gas-filled  lamp  to  7  times  in  a  1,000- watt 
lamp.  There  is  absolutely  no  cause  for  fuses  to  blow  or  circuit- 
breakers  to  open  when  a  lamp  load  is  thrown  on,  provided  that 
the  cut-outs  are  properly  rated  for  the  load,  as  the  effective  current 
during  the  brief  period  of  O'l  to  0'2  second  is  only  about  double 
the  normal  value. 

Portable  Sub-station  for  Serving  Emergency  Loads. — 

The  Portland  (Ore.)  Railway,  Light  and  Power  Go.  has  equipped 
a  flat  car  so  that  it  can  be  dispatched  to  any  industrial  plant  in  its 
territory  which  has  a  railroad  siding  when  a  sudden  demand  for 
electric  service  is  made.  This  portable  sub-station  is  used  to  supply 
energy  temporarUy  until  permanent  equipment  can  be  installed. 
It  has  been  found  especially  useful  in  serving  factories  when  their 
isolated  plants  break  down.  The  equipment  carried  on  this  flat  car 
includes  a  400-KW.  rotary  converter,  three  ll,000/-4-t0-volt  air-blast 
transformers,  a  2S-in.  motor-driven  blower,  and  the  necessary 
switching  and  measuring  apparatus.  Over  the  equipment  is  built  a 
wooden  framework  which  can  be  covered  with  asbestos  and  tar 
paper  to  protect  the  apparatus  from  the  weather.  After  the  car  is 
hauled  to  the  place  where  it  is  to  give  service  the  weight  is  taken 
oflf  the  springs  by  jacking  up  the,  body,  thus  preventing  excessive 
vibration  during  operation. — Electrical  World. 
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In  view  of  Orders  shortly  to  be  issued  by  the 
Paper  Controller,  readers  are  urged  to  place  a 
definite  order  with  their  newsagents  for  regular 
supply  of  the  ELECTRICAL  REVIEW  weekly.  In  the 
event  of  difficulty  arising  in  so  doing,  a  subscription 
rate  order  should  be  forwarded  direct  to  these 
offices,  ELECTRICAL  REVIEW,  4,  Ludgate  Hill,  London, 
E.C.  4.  If  one  or  other  of  these  courses  is  not 
adopted,  it  may  not  be  possible,  after  a  certain  date, 
to  secure  copies. 
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The  Genie  Civil  quotes  from  a  speech  delivered  by 
Dr.  von  Rieppel,  President  of  the  Verein  deutscher 
Ingenieure,  a  criticism  of  the  training  of  German 
officers  wliich,  in  view  of  certain  facts  which  have 
come  to  om-  knowledge,  is  not  without  interest  to 
our  own  authorities.  The  speaker  said  that  Ger- 
many did  not  foresee  that  the  war  would  become 
an  economic  and  technical  war;  the  mihtary  schools 
were  designed  solely  to  produce  men  fitted  to  com- 
mand, and  familiar  with  the  art  of  war,  and  econo- 
mic and  technical  questions  were  practically  ignored 
by  them.  He  had  been  struck  by  the  difference  be- 
tween their  own  ideas  on  this  subject  and  those  of  the 
French  when  he  visited  the  Universal  Exposition  of 
1900;  as  a  member  of  the  jury  on  civil  engineering 
works,  he  had  several  times  had  to  judge  splendid 
buildings  of  which  the  architect  was  a  French 
officer,  and  he  was  surprised  to  learn  that  a  large 
number  of  French  officers  received  a  ver\'  compre- 
hensive training,  and  at  the  end  of  their  studies  had 
to  pass  examinations  in  engineering.  These  young 
officers  often  acted  as  engineers,  especially  in  the 
colonies,  where  they  were  able  to  make  use  of  their 
general  knowledge  and  render  valuable  service  in 
connection  with  economic  and  technical  matters. 
There  was  nothing  of  this  kiiid  in  Germany,  and 
this  deficiency  had  led  to  serious  results.  During 
recent  years  the  technologj-  of  the  arms  of  war  had 
made  unprecedented  progress;  industn,'  had  pro- 
vided the  officer  with  greatly  improved,  but  compli- 
cated, weapons,  the  mechanism  of  which  he  did  not 
clearly  understand.  The  German  officer  was  accus- 
tomed to  receive  with  material  instructions  for  its 
use,  and  did  not  seek  to  become  better  acquainted 
with  it,  looking  upon  industrial  technology  as  a 
thing  apart,  with  which  he  need  not  trouble  him- 
self, and  this  false  idea  led  him  to  under-estimate 
the  value  of  industry  with  regard  to  the  art  of  war. 
Modern  weapons  had  to  be  served  by  specialists  who 
must  possess  not  only  the  usual  qualities  of  the  sol- 
dier, but,  above  all,  technical  experience  and  pro- 
fessional skill;  the  German  officers  were  not  fitted 
to  control  such  men,  for  in  their  case  the  purely 
militan.-  point  of  view  was  a  secondary  considera- 
tion. In  future  the  training  of  their  officers  must 
be  regarded  from  a  totally  different  aspect. 

Now,  we  give  place  to  none  in  our  heartfelt 
admiration  of  the  professional  skill  and  indomitable 
courage  of  our  Royal  Engineers,  who  in  their  owTi 
sphere  are  unexcelled:  but,  through  no  fault  of  their 
own.  if  our  information  is  correct,  they  suffer  from 
precisely  those  deficiencies  of  training  to  which  Dr. 
von  Rieppel  draws  attention  in  the  case  of  the  Ger- 
mans. We  refer  particularly  to  those  branches  of 
engineering  which  fall  outside  the  military  opera- 
tions, such  as  the  use  of  electric  light  and  power, 
water  supply,  the  industrial  development  of  large 
areas  of  countr>-,  (S:c.  It  is  quite  a  common  thing 
to  find  behind  our  lines  several  little  petrol-electric 
sets  at  work  within  a  few  yards  of  each  other,  each 
supplving  a  different  department,  and  all.  of  course, 
devouring  petrol,  as  well  as  capital  outlay,  and 
working-  under  uneconomical  conditions  of  loading, 
where  a  single  properly-planned  installation  would 
have  served  the  lot  at  less  than  half  the  cost,  and 
twice  the  efficiency.  Even  where  a  local  supply  of 
electric  power  has  been  available,  independent  sets 
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have  been  put  down.  Wholly  unsuitable  plant  has 
been  requisitioned  from  home  owing  to  the  lack  of 
technical  knowledge  on  the  part  of  the  local  engi- 
neer officer  in  command.  Petrol  has  been  employed 
where  coal  would  have  been  preferable,  because  the 
latter  can  be  supplied  by  small  vessels  making  short 
voyages,  whereas  petrol  comes  from  far  overseas 
in  large  and  costly  oil-ships,  which  are  a  special 
object  of  Hunnish  hate,  and  can  obviously  only 
make  one  voyage  for  lo  by  a  colher.  The  cost  of 
coal  may  be  greater,  though  this  is  questionable — 
but  here  the  importance  of  saving  tonnage  for  food 
supply  ought  to  be  considered  by  the  engineer  on 
the  spot  in  France.  Again,  in  organising  ekctric 
supply  schemes  regard  should  be  had  to  the  future, 
when  peace  returns;  all  such  work  should  be  car- 
ried out  so  as  to  be  of  pemianent  value  to  the 
French  population,  at  their  standard  voltage  and 
frequency,  and  on  their  recognised  lines,  so  that 
the  plant  may  be  taken  over  by  them  on  the  niiost 
satisfactory  terms — but  is  this  done  ?  We  believe 
not,  with  the  result  that  large  sums  are  being  ex- 
pended, with  the  smallest  prospect  of  any  ultimate 
return . 

Such  questions  as  these  demand  broad  views  and 
wide  knowledge,  which  can  only  be  gained  in  the 
school  of  experience.  Their  correct  solution  is  of 
immense  importance,  not  only  to  the  efficient  con- 
duct of  the  war,  but  also  to  our  finances  and  to  the 
prosperity  of  the  peoples  concerned  after  the  war. 
They  may  seem  to  be  far-fetched;  they  are  not. 
Narrow  views  on  the  scope  of  an  engineer  officer's 
duties  and  responsibilities  are  out  of  date,  and  must 
go.  It  may  be  thought  that  the  problem  can  be 
solved  by  commissioning  as  officers  men  who  in 
civil  life  are  engaged  in  such  work,  and  this  is  per- 
fectly true,  but  only  on  one  condition — that  thev 
are  invested  with  full  powers  to  carry  but  their 
plans  without  interference.  This,  we  believe,  has 
not  been  the  case,  and  if  such  wide  powers  cannot 
be  entrusted  to  engineer  officers  who  are  not  pro- 
fessional soldiers,  then  the  latter  must  be  provided 
with  such  an  adequate  and  catholic  training  in  the 
sciences  of  engineering  economics  and  itxlustrv^  as 
will  enable  them  to  earn-  out  the  work  themselves. 


It  was  perhaps   somewhat  unfor- 
Overwork  and     tunate    that    the    exigencies    of    the 
Under=  war  situation  necessitated  at  Easter- 

Production,  time  the  appeal  issued  by  the  Minis- 
try of  Munitions  for  suspension  in 
munition  establishments  of  the  customary  holidavs. 
Subsequent  letters  to  the  Press,  and  complaints  of 
ovenvork  frequently  heard  in  munition  works,  point 
to  the  fact  that  both  employers  and  workmen  are 
suffering  from  the  effects  of  strain. 

For  the  greater  part  of  the  war  period  the  major- 
ity of  munition  workers  have  put  in  considerablv 
more  hours  per  week  than  during  normal  times, 
while  working  at  greater  pressure  and  under  less 
favourable  conditions.  The  fact  that  the  returns  of 
output  have,  for  the  most  part,  increased  rather 
than  decreased,  is  due  as  much  to  the  magnificent 
organising  abilities  of  the  managers  and  foremen 
as  to  the  patriotic  efforts  of  the  workers. 

In  spite,  however,  of  vastly  superior  organisation 
and  control,  the  tendency  of  late  appears  to  be  a 
marked  decrease  in  the  efficiency  of  the  worker  due 
to  overwork  and  long  hours.  The  position  is  fur- 
ther_  accentuated  by  the  present  substantial  comb- 
out  in  munition  works  of  men  for  the  Forces.  One 
of  the  inevitable  results  of  this  last  move  must  be  a 
further  call  upon  the  remaining  workers  to  make 
good  the  loss  in  output.  Are  the  workers,  under 
these  conditions,  as  capable  as  they  will  doubtless 
be  willmg  to  respond  to  the  appeal? 

In  view  of  the  fact  that  the  cost  of  production  in 
munition  works  is  far  in  excess  of  what  employers 
would   sanction    were    the   direction    entirely  under 


their  own  control,  and  not  influenced  by  the  Minis 
try,  it  is  perhaps  worth  the  consideration  of  those 
responsible  that,  however  willing  the  workers  may 
l)e  to  respond  to  urgent  appeals,  such  appeals 
should  be  accompanied  with  an  intelHgent  apprecia- 
tion of  the  necessity  for  proriding  at  the  earliest 
opportunity  the  required   rest  and  recreation. 

The  notice  recently  issued  to  munition  works  by 
the  Ministry,  notifying  the  workers  that  a  record  of 
i)ad  timekeeping  was  about  to  be  instituted,  has  a 
distinct  bearing  upon  the  foregoing  remarks.  The 
great  proportion  of  time  lost  in  munition  works  may 
be  summarised  vmder  three  distinct  heads —  Sick- 
ness, strain,  and  indifference.  The  difficulty  which 
most  managers  are  at  present  experiencing  is  tO' 
determine  whether  an  absentee  has  been  sick,  as 
stated,  or  indifferent.  The  fact  that  there  is  so 
great  an  amount  of  both  sickness  and  indifference 
is  probably  due  to  overwork. 

So  long  as  the  workers  feel  that  they  have  a  just 
cause  for  grievance  in  this  respect,  all  appeals  or 
threats  from  the  Ministry  as  regards  bad  timekeep- 
ing will  probably  fail  to  acliieve  the  desired  results. 


The  new  Act  passed  in  the  United 
I:\port  Trade      States   legalising  the   association  of 
Combinations,     firms  or  corporations  in  the  Ameri- 
can export  trade  came  into  force  on 
April    loth.      It   is    entitled   "An    Act  to    promote 
Export  Trade  and  for  other  purposes."     We  have 
referred  to  this  matter  editorially  on  several  occa- 
sions.     Some    particulars   of  the    measure    will    be 
found  in  the  Board  of  Trade  Journal  Jot  May  i6th. 
Export   associations  will  require   to   be   registered, 
and  they  will  not  be  permitted  either  in  the  United 
States   or  elsewhere  to  enter  into   any   agreement, . 
understanding,  or  conspiracy,   or  do  any  act  which- 
artificially    or   intentionally    enhances    or    depresses 
prices   within   the   United  States  of  commodities   of 
the   class   exported   by   such    association,    or    which 
substantially  lessens  comj>etition  within  the  United 
States,    or  otherwise   restrains  trade   therein.     The 
"  Webb  ■■  Bill,  to  which  we  drew  attention  m  1917, 
originated   from   a  recommendation   of  the  Federal 
Trade  Commission,  whose  work  we  have  also  alluded 
to  in  these  pages  from  time  to  time.     It  was  clear 
from  that  Bill,  as  it  is  also  from  the  Act  now  in  force, 
that    export  trade   combines   are  desired,    and  it  is 
probable  that  a  large  number  will  be  formed  in  the 
various  trades  of  the  States   as  a  means   for  culti- 
vating a  greatly  increased  foreign  trade,  and  meet- 
ing the  efforts  which  Continental  trusts  may  be  ex- 
pected to  put  forth.     Our  own  Government  Depart- 
ments have  been  attacked  by  the  merchants  because 
thev  have  advocated  the  same  kind  of  effort  on  the 
part    of    British   manufacturers.       Such   opposition, 
however,  by  the  circumistances  of  the  case,  ought  to 
be  doomed  to  defeat.     A  policy  of  co-operation  in 
export  trade  has  been    supported    by  us    for  many 
years  past,    and   we  regard  it   as   inevitable,   but   if 
those    who    organise    themselves    into    associations 
for  carrying  that  policy  into  effect  alienate  the  symi- 
pathies  of  those  who  have  it  in  their  power  to  help 
them    they    will    be    introducing    instability   at    the 
foundations  of  the  edifice  they  seek  to  build.     The 
British    technical    and   trade    Press  has  done   more 
than  all  the  associations  in  existence  in  this  industry 
to  foster  foreign  trade  and  to  keep  connections  alive- 
during  the  period  of  the  war.    It  has  struggled  with 
all  sorts  of  adversity  and  difficulties,  and  has  faced 
problems   that  neither  secretaries  nor  publicity   de- 
partments can  liave  any  knowledge  of.     Yet  in  spite- 
of  all   those   difficulties,  circulars  have  reached   our 
hands  which  contain  an  attack  on  the  Press,  accom- 
panied by  a  series  of  half-truths  and  misrepresenta- 
tions which  are  totally  unworthy  of  any  organisation 
possessed  of  the  most  ordinary  feelings  of  commorr 
decencv.     We  may  have  occasion  to  return  to  this: 
matter. 
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LEEDS    AUTOMATIC   TELEPHONE    EXCHANGE. 


On  Saturday  last  the  new  automatic  excliangeof  the  Post  ( )rtice 
Telephone  Department  at  Leeds  was  brought  into  operation. 
The  exchange  is  of  the  full  automatic  Strowger  type,  for  a  five- 
tigure  system.  Equipment  is  provided  for  f>,xOO  subscribers' 
lines,  with  an  ultimate  capacity  for  15,000. 


subscriber's  dial  for  ihe  tiret  digit,  and  extends  the  line  to 
a  second  selector  to  accept  the  impulses  for  the  second  digit ; 
similarly  a  third  selector  deals  with  the  third  digit,  and 
finally  a  connector  switch  receives  the  tens  and  units  digits, 
and  connects  the  calling  subscriber  to  the  wanted  line. 


Fig.  1. — General  View  oi"  Line  Switch  I'xits 


Fig.  2.— First  Selector  Bo.\rds 


Each  subscriliers  line  terminates  on  a  line  switch  circuit 
which,  when  energised  l)y  the  removal  of  the  receiver,  ex- 
tends the  subscriber  to  one  switch  ont  of  a  groujj  of  first 
selectors.     This  apparatus  receives  the  impulses  from  the 


The  jilaiit  ]irovides  for  (is  units,  each  capable  of  accom- 
modating 1(1(1  sub,scribers'  lines;  40  of  these  units  are 
designed  each  to  carry  a  maximum  of  10  oruiinatni  calls 
simultaneously,  with  a  capicity  for  20  calls  :  the  remaining 
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22  are  each  fitted  for  a  maximum  load  of  20  originated 
■calls  simultaneously.  For  calls  iiiroininj  to  each  unit,  the 
"design  is  as  follows  : — 

4  units  connector  switch  capacity  for  19  calls  ;  switches  fitted 

for  U  calls  simultaneously, 
•t;  units  connector  switch  capacity  for  19  calls  :  switches  fitted 

for  J  3  calls  simultaneously. 
2  units  connector  switch  capacity  for  16  calls  ;  switches  fitted 

for  13  calls  simultaneously. 
10  units  connector  switch  capacity  for  16  calls  ;  switches  fitted 

for  12  calls  simultaneously. 
46  units  connector  switch  capacity  for  16  calls  :  switches  fitted 

for  10  calls  simultaneously. 

Trimk'  and  junction  calls  originated  by  subscribers  are 
obtained  by  dialling  "  0,"'  and  200  outlets  are  available  for 


Fig.  3. — Second  Selector  Boards. 

this  service.  These  lines  terniLnate  on  manual  positions  in 
the  Leeds  Trunk  Excliange  fitted  with  a  multiple  of  the 
jtmctions  and  short  trunk  circuits  outgoing  to  other  ex- 
changes, so  that,  as  far  as  possible,  a  "  no-delay  "  service 
.for  such  calls  will  be  afforded.  For  long-distance  calls,  the 
•calls  are  ticketed,  and  mature  from  a  group  of  additional 
positions  in  the  Leeds  Trunk  E.xchange.  each  position  being 
:fitted  with  a  group  of  junctions  outgoing  to  the  Automatic 
Exchange  ;  226  junctions  to  the  Automatic  Exchange  are 
■available,  each  terminating  on  a  1st  selector  switch.  Calls 
from  distant  sub-exchanges  for  Leeds  subscribers  are  dialled 
direct  by  the  sub-exchange  operators.  In  this  manner  144 
-circuits  are  operated,  each  circuit  terminating  on  a  1st 
:  selector  in  the  Automatic  Exchange.  To  obtain  trunk  and 
junction  calls  over  these  circuits  the  sub-exchange  operator 
dials  "  0,"  and  obtains  the  manual  operator  in  the  Leeds 
Trunk  Exchange  ;  40  circuits,  separate  from  tliose  used  by 
subscribers,  are  provided  for  this  purpose.  This  group  of 
lines  is  marked  to  indicate  to  the  Leeds  operator  that  the 
•call  is  from  a  sub-exchange,  and  will  be  controlled  at  that 
4K)int. 

The  manual  board  in  the  Trunk  Exchange  also  deals  with 
■calls  originated  by  call-office  subscribers,  so  that  the  neces- 
-sary  fee  can  be  collected.  Two  100-line  switch  units  are 
set  apart  for  this  service,  the  trunks  outgoing  from  these 
units  being  wired  so  that  immediately  the  receiver  is  taken 
off  the  hook  the  caller  is  connected  to  the  manual  position. 
The  circuits  are  therefore  dealt  with  precisely  on  manual 
lines  for  originating  calls.  Calls  incoming  to  such  numbers 
Are,  however,  dealt  with  automatically,  as  in  the  case  of  an 
■ordinary  automatic  subscriber.  Coin-box  and  party-line 
■subscribers  are  dealt  with  on  a  full  automatic  basis.  The 
former  have  access  to  a  separate  group  of  "  0 "  level 
circuits  for  trunk  and  junction  calls,  to  indicate  to  the 
■ojjerator  that  the  coins  should  be  deposited  before  the  con- 
nection is  established.  For  calls  to  automatic  subscriber.*, 
the  apparatus  at  these  subscribers'  offices  is  designed  to 
.short-circuit  the  transmitter,  when  the  called  subscriber 
replies,  until  the  penny  is  deposited.  The  party-line 
■subscribers  are  arranged  on  a  two-party-line  basis, 
one  subscriber  "  X  "  being  rung  on  the  "  A  "  line,  and  the 


other  "  Y  "  on  the  "  B  "  line  ;  each  subscriber  is  allotted 
a  separate  number  in  a  different  hundred  group,  the  con- 
nector switches  of  the  "Y"  group  being  arranged  to  ring 
on  the  "  B  "  line,  instead  of  on  the  "  A  "  line,  as  for  other 
switches. 

Originating  calls  from  party-line  subscribers  are  dealt 
with  on  a  line  switch  common  to  the  two  subscribers,  and 
mature  similarly  to  those  of  ordinary  direct  sul)scribers. 

The  necessary  electrical  energy  for  operating  the  Auto- 
matic Exchange  switches,  and  providing  the  tajking  current 
for  the  subscribers'  instruments;  is  derived  from  a  46-volt 
storage  battery.  This  battery  is  in  duplicate,  so  as  to 
eliminate  any  risk  of  breakdown ;  one  battery  is  kept 
charged  whilst  the  other  is  in  service.  The  batteries  are 
charged  by  a  motor-generator  set  driven 
from  the  electric  supply  mains. 

The  Automatic  Exchange  equipment 
embodies  the  latest  developments  in  auto- 
matic telephone  exchange  working  : — ■ 

1.  Facilities  are  available  on  primary 
line  switcth  units  for  cross-connecting 
subscribers'  lines  to  any  line  switch,  thus 
affording  means  for  distributing  the 
originating  traffic  equally  throughout 
the  exchange, 

2.  Secondary  line  switches  are  fitted 
between  the  primary  line  switches  and 
1st  selectors,  to  enable  the  originating 
traffic  from  each  group  of  100  subscribers 
to  be  spread  over  a  larger  group  of 
selectors.  Each  of  the  trunks  outgoing 
frota  the  primary  line  switches  is  dis- 
tributed among  different  groups  of 
secondary  line  switches,  each  such  group 
having  access  to  10  1st  selectors.  This 
scheme  provides  for  the  distribution  of 
the  traffic  more  uniformly  over  the 
entire  exchange,  and  so'  affords  better 
traffic  conditions. 

.3.  Wheu  the  called  subscriber  is  engaged,  a  "busy- 
back  "  tone  is   given   to   the    originating   subscriber ;   if 


Fig.  4. — Repeater  Rack. 

the  engaged  subscriber  is  called  from  the  manual  board, 
a  "  busy  "  flash  signal  is  transmitted  to  the  operator's  cord 
circuit. 
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-l-.  When  a  called  subscriber  replies,  the  ringing  current 
is  tripped  immediately. 

;■).  The  number  of  routes  incoming"  to  any  unit  can  be 
varied  without  altering  the  permanent  wiring.  Increases  in 
load  incouiing  to  any  unit  can  thus  be  dealt  with  by  merely 
inserting  a  coimector  switch  on  one  of  the  spare  multiple 
banks  provided. 

6.  The  meter  of  the  originating  subscriber  is  operated 
for  completed  calls  between  two  automatic  subscribers 
only. 

7.  Each  switch,  and  the  outgoing  and  incoming  routes 
for  each  switch,  are  so  designated  as  to  enable  calls  to  be 
traced  backwards  or  forwards  to  the  next  switch  without 
difficulty. 

S.  An  alarm  circuit  is  extended  to  the  manual  board 
during  the  night  and  on  Sundays,  when  no  engineering  staff 
is  on  duty  in  the  automatic  exchange.  The  alarm  is  asso- 
ciated only  with  those  circuits  which  actually  affect  the 
working  of  the  E.'cchange — such  as  fuses  blown  and  failure 
of  ringing.  ^  , 

'.).  The  master  switt^h  controlling  the  line  switches  asso- 
ciated with  each  primary  and  secondary  line  switch  unit 
can  be  removed  without  displacing  the  line  switches. 

10.  Standard  positive  supervision  is  afforded  on  the 
manual  positions  in  the  Leeds  Trunk  Exchange  on  all  calls 


The  inauguration  of  the  new  exchange  took  pliice  on 
Saturday  last  at  2  p.m.,  the  change-over  being  started  by  the 
Right  Hon.  A.  H.  Illingworth,  H.M.  Postmaster-General  : 
the  actual  transfer  from  the  old  to  the  new  exchange  occupied 
an  astonishingly  short  time,  being  practically  instantaneous. 
This  exchange,  which  is  the  largest  automatic  exchange  i,n 
Europe,  has  involved  the  laying  of  over  2G,000  wires  into 
the  new  building.  For  the  past  two  or  three  years  the 
Post  Office  engineering  staff  has  been  engaged  on  the  com- 
plete rearrangement  of  the  installations  at  the  subscribers' 
offices,  and,  in  addition,  a  large  staff  has  been  occupied  in 
rearranging  roof  standards  and  overhead  wires,  generally 
replacing  them  to  a  large  extent  by  underground 
cables.  This  work,  together  with  the  inspecting  and  testing- 
out  of  the  Exchange  installation,  has  been  carried  out  by 
the  local  P.( ).  engineering  staff,  under  the  general  direction  of 
Mr.  T.  B.  .Johnson,  superintending  engineer  of  the  North- 
Eastern  District  of  England  ;  Mr.  E.  H.  Farrand  has 
been  responsible  for  the  cabling  and  other  line  work,  and 
Mr.  E.  S.  Francis  for  the  apparatus.  Besides  the  Postmaster- 
General,  others  who  were  present  at  the  opening  cere- 
mony included  Sir  "Wm.  Slingo,  Enginecr-in-Chief,  G.P.O. : 
Mr.  Dane  Sinclair,  Managing  Director,  Automatic  Tele- 
phone Manufacturing  Co.,  Ltd.  ;  Mr.  R.  A.  Dalzell, 
Chief  Lispector  of  Telegraphs  and  Telephone  Traffic, 
G. P.O.,  and   many  members  of  the  Post  Office  commercial 

and   engineerin" 


Fig.  5. — Toll   Board. 

to  and  from  automatic  subscribers.  Similar  facilities  are 
afforded  to  the  sub-exchange  operator  dialling  direct  on  the 
Automatic  Exchange. 

The  following  is  a  complete  list  of  the  automatic  installa- 
tions which  have  been  provided  by  the  ]?ritish  Post 
Office  :— 


Type 

Bate  opened. 

Extent  of  equipment. 

Exchange. 

ment. 

Present. 

Ultimate. 

Accrington 

A 

13/3/15 

700  lines 

1,500  lines 

Blackburn 

A 

14/10/16 

2,400     „ 

4,400     ., 

Chepatow 

A    ' 

-/7|15 

66     „ 

90     „ 

Dudley 

W 

'J/9/16 

.500     „ 

1,600     „ 

Darlington 

w 

10/10/14 

800     „ 

2.800     „ 

Epsom     

A 

18/5/12 

500     ,, 

1,500     „ 

Grimsby 

S 

Not  yet 
opened 

1,300     ., 

4,000     „ 

Hereford 

L 

1)^/14 

SOU     „ 

900     „ 

Leeds 

A 

18/5/18 

6,800     „ 

15,000     ,, 

Newport     (Mou). 

A 

14/8/15 

1,800     „ 

3,600     „ 

Olficial   , 

A 

13/7/12 

700     „ 

1,500     „ 

Paisley 

A 

15/7/16 

1,100     „ 

2,150     „ 

Portsmouth 

A 

29/4/16 

5,000     „ 

7,000     „ 

Stockport 

S 

Not  yet 
opened 

960     „ 

2,260     „ 

When  the  transfer  was 
completed  the  Post- 
master-General madethe 
first  "call,"  after  which 
each  subscriber's  line 
was  tested  individually. 
In  the  course  of  a  speech 
Mr.  Illingworth  said  the 
new  system  was  an  illus- 
tration ot:  the  transfer- 
ence  from  absolute 
dependence  upon  the 
individual,  to  reliance 
upon  the  mechanical  and 
automatic.  He  had  been 
criticised  for  completing 
this  installation  in  war- 
time, but  he  pointed  out 
that  the  contracts  had 
been  placed  so  long  ago 
as  1012,  and  actually  the 
equipment  was  ready 
before  the  war  broke 
out.  "When  he  inspected 
the  unsatisfactory  arrangements  in  the  old  manual  exchange, 
he  felt  that  such  criticism  was  entirely  out  of  place.  He 
congratulated  Mr.  Johnson  and  the  whole  of  the  telephone 
staff  upon  the  efficient  manner  in  wl^ch  the  installation  had 
been  put  into  working  order.  Sir  Wm.  Slingo  also  spke, 
and  said  it  was  one  of  the  proudest  moments  of  his  life  to 
see  that  exchange  opened.  For  many  years  they  had  been 
struggling  hard!  to  get  the  automatic  principle  recognised. 
Automatic  machinery  must  replace  human  effort  in  telephony, 
as  in  most  other  branches  of  industry  ;  nothing  could  stop 
it,  and  the  sooner  the  country  developed  this  system 
thoroughly  and  compi'ehensively,  the  better  it  would  be. 
The  longer  the  development  was  delayed,  the  greater  would 
be  the  amount  of  capital  that  would  have  to  be  sunk  and 
ultimately  scrapped  in  pursuing  the  manual  system.  The 
manual  instruments  displaced  in  Leeds  were  to  be  sent  for 
war  service  at  the  Front.  He  now  wanted  to  see  Bradford 
linked  up  with  thi;  uutomatic  service,  so  that  Leeds  and 
Bradford  could  work  together. 

In  the  evening  a  dinner  was  given  at  the  Queen's  Hotel 
by  the  directorsof  the  Automatic  Telephone  Manufacturing 
Co.,  Ltd.,  to  celebrate  the  occasion. 


A  denotes  .\utomatic  Telephone  Manufacturing  Co.,  Liverpool. 
W        ,,        Western  Electric  Co.,  Woolwich. 
S         ,,        Siemens  Bros,  Woolwich. 

L         „        Lorimer  System.     Canadian   Machine   Telephone  Co.,    Bra 
ford,  Canada. 


Electrotherapy. — '''he  constnu-tion  of  a  new  electro- 
therapeutic  and  massage  department  has  been  completed  at  the 
Great  Northern  Central  Hospital.  It  is  -estimated  that  1,000 
patients  a  year  will  attend.     The  Timrs. 
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THE     STANDARD     RESISTANCE     AND 

TEMPERATURE     COEFFICIENT     OF     PURE 

ANNEALED     COPPER. 

Bv  H.  SAVAGE. 


The  average  electrical  engineer  is  often  confused  by  the 
conflicting  figures  given  by  various  authorities  both  for  the 
standard  resistance  of  copper  and  its  temperatui'e  coefficient. 
The  resistance  is  variously  quoted  for  a  certain  section  in 
square  inches  in  lengths  of  1,000  yards  or  one  mile,  or  for 
the  weight  in  pounds  of  such  length,  at  various  temperatures 
Fahrenheit,  or  in  metric  units  and  degrees  of  temperature 
Centigrade.  The  temperature  coefficient  is  quoted  per 
degree  Fahrenheit  or  Centigrade,  as  the  case  may  be, 
starting  from  various  base  temperatures  as  unity. 

The  standard  resistance  generally  accepted  for  the  past 
18  years  is  that  of  the  Committee  on  Copper  Conductors, 
whose  report  was  published  in  11)00  in  the  Joiiniiil  of  the 
I.E.E.,  Vol.  XXIX,  page  ICl),  viz.  :— 

Resolved  that  Matthiessen's  standard  of  '150822  standard  ohm 
resistance  for  a  wire  1  metre  long  weighing:  1  gramme  at  GO"  F.,  be 
taken  as  the  standard  for  annealed  high-conductivity  commercial 
copper. 

From  this,  and  the  coefficient  also  adopted  by  them,  and 
assuming  a  specific  gravity  of  8'912,  it  was  calculated  that 
one  mile  of  copper  of  1  sq.  in.  sectional  area  had  a  resist- 
ance of  0-042317  standard  ohm  at  60"  F.  The  Committee 
also  resolved  : — 

That  Messrs.  Clark,  Forde  i:  Taylor's  temperature  coefficient,  as 
published  in  their  pamphlet  dated  February  20th,  ISP't,  be  adopted, 
and  that  the  average  coefficient  of  0'00238  per  degree  Fahrenheit 
be  adopted  for  commercial  purposes. 

Although  it  can  be  shown  that  Matthiessen,  in  his  work 
from  18.58  to  1864,  never  set  o.ut  to  determine  a  standard 
for  copper,  yetihe  gibove  resolutions  were  taken  by  connnon 
consent  as  a  jjractical  definition  of  what  had  come  to  be 
regarded  as  "  Matthiessen's  standard." 

The  Engineering  Standards  Committee,  in  VMM  (Interim 
Report,  No.  7),  accepted  these  resolutions  in  principle, 
but  with  slight  variation  in  terms.  They  also  took  a 
specific  gravity  of  8-<J0,  which  gave  a  practical  figure  of 
5.5.5  lb.  per  cb.  ft.  at  00"  F.  The  Tables  of  Resistance  of 
Copper  (ionductors  issued  by  the  E.S.C.  were  calculated  on 
these  standards. 

In  11)10  an  investigation  was  made  at  Washington  by 
the  United  States  Bureau  of  Standards  to  determine  the 
resistance  and  temperature  coefficient  of  annealed  commercial 
copper  as  produced  under  modern  conditions  by  electrolytic 
methods.  The  results  were  ])ublishud  in  the  Official 
Bulletin  of  the  Bureau,  Vol.  VII,  Xo.  1.  This  gives  the 
resistance  as  O"! 53022  standard  ohm  for  a  'wire  1  metre 
long  weighing  1  gramme  at  a  temperature  of  20°  C.  a 
specific  gravity  of  8-89,  aad  a  linear  temperature  coefficient  of 
0-00394  per  degree  Centigrade.  The  Bureau  proposed  that 
these  figures  should  be  adopted  as  international  standards. 

It  was  shown  that  the  temperature  coefficient  varied  with 
the  purity  of  the  copper,  but  the  figure  given  was  for  pure 
copper  of  the  resistance  quoted,  "it  was  also  sliown  that 
the  resistance  varied  by  a  definite  amount  per  decree 
difference  in  temperature  atid  not  by  a  fi.ved  percentacre. 

Researches  had  been  made  in  other  countries,  and  in 
1913  the  International  Electrotechnical  Commission 
adopted  International  Standards  which  approximate  verv 
closely  to  the  American  figures.  The  I.E.C.  standards 
are  : — 

1.  At  a  temperature  of  20"  C.  the  resistance  of  a  wire  of  standard 
annealed  copper  1  metre  in  length  and  of  a  uniform  section  of 
1  sq.  millimetre  is  1/.58  ohm  =  0'017241  ohm. 

2.  At  a  temperature  of  20°  C.  the  density  of  standard  annealed 
copper  IS  8'89  grammes  per  cb.  centimetre. 

:f.  At  a  temperature  of  20'  C.  the  "constant-mass"  temperature 
coefficient  of  resistance  of  standard  annealed  copper,  me.asured 
between  two  potential  points  rigidly  fixed  to  the  wire,  is  0'003!)3  = 
l/254'4.5  per  degree  C. 

The  resistance  and  density  have  been  accepted  by  the 
Institution  of  Electrical  Engineers,  and  issued  in  tlieir 
Wiring  Rules,  1916.  These  quote  in  a  Table  (jjage  -.W) 
the  calculated  resistance  of  electric  conductors  in  standard 


ohms  pel'  thousand  yards  at  20"  C,  although  the  dielectric 
resistance  in  the  corresponding  column  of  the  same  table 
is  in  terms  of  megohms  per  mile  at  60°  F.  How  is  the 
practical  man  to  reconcile  these  figures,  and  what  resistance 
shall  he  accept  for  every-day  use  ?  It  is  difficult  to  under- 
stand why,  after  a  standard  temperatm'e  of  60°  F.  has  been 
sanctioned  by  long  usage,  he  should  be  asked  to  express  the 
conductor  resistance  of  a  cable  at  20°  C.  and  its  dielectric 
resistance  at  60°  F. 

Although  it  is  highly  desirable  to  adopt  an  international 
standard  of  resistance,  it  certainly  should,  in  the  writer's 
opinion,  be  expressed  in  the  customary  British  units. 

There  is  little  difference  in  the  actual  resistance  of 
annealed  commercial  copper  as  determined  by  various  experi- 
menters, but  the  practical  man  is  quickly  involved  in 
difficulties  when  he  attempts  to  bring  the  data  to  a  common 
ba.sis  by  means  of  the  temperature  coefficients  quoted.  It 
is  necessary  to  get  a  clear  idea  of  what  this  coefficient  really 
is.  The  finding  of  the  U.S.  Bureau  of  Standards  may  be 
accepted,  viz.,  that  the  resistance  varies  by  a  definite  amount . 
per  degree.  If  this  amount  be  calculated  as  a  percentage, 
or  a  proportion  of  any  resistance  at  a  certain  temperature,  it 
gives  a  certain  ratio,  but  if  it  be  calculated  on  the  resist- 
ance at  a  lower  temperature,  it  will  give  a  higher  ratio,  i.e., 
the  temperature  coefficient  will  be  higher  when  it  is  calcu- 
lated from  a  lower  temperature  basis.  An  imaginary  case 
will  make  this  clear. 

Assume  that  a  wire  at  (>0°  F.  had  a  resist-ance  of  100 
ohms,  and  that  for  every  degree  difference  in  temperature 
its  resistance  \'aried  by  1  ohm,  it  would  have  a  coefficient 
of  1  per  cent.,  starting  from  60°.  The  same  wire  at  40° 
would  have  a  resistanee  of  80  ohms,  but  its  temperature 
coefficient  would  be  -jV  =  1'- j  per  cent.  It  is  this  point 
which  is  frequently  overlooked. 

A  commercial  analogy  illustrates  the  point.  A  dividend 
of,  say,  5  per  cent,  may  be  paid  on  stock  of  the  nominal 
value  of  £100,  but  the  percentage  dividend  to  the  investor 
depends  upon  the  aetual  price  paid  for  the  stock. 

Matthiessen's  coefficient,  determined  in  1862,  was  not 
linear,  i.e.,  did  not  follow  the  straight-line  law,  but  employed 
a  formula  involving  two  functions. 

Messrs.  Clark,  Forde  &  Taylor,  in  1899,  found  that  the 
coefficient  was  practically  linear,  and  they  gave  temperature 
ceefficients  per  degree  Fahrenheit  as  follows  : — Starting 
from  32°  F.,  it  was  "00237  ;  from  60°  F.,  it  was  -00224:  ; 
and  from  75"  F.,  it  -^'as  -00217. 

The  Committee  on  Copper  Conductors  in  1900,  and  the 
E.S.C.  in  1904,  adopted  the  average  temperature  coefficient 
of  -00238.  This  is  misleading  unless  qualified,  as  this  figure 
is  only  correct  when  reducing  to  a  standard  temperature  of 
32°  F.,  while  in  practice  a  standard  of  60"  F.  was  adopted  and 
is  implied  by  the  other  data  in  their  report.  It  is  evident 
that  the  proper  coefficient  should  have  been  -00224.  The 
value  of  -00238  frequently  appears  in  Official  Specifications 
as  referring  to  60°  F. 

The  U.S.  Bureau  of  Standards  found  the  coefficient  linear 
between  10  and  100°  C.  (50  and  212°  F.),  and  nearly  linear 
below  10°  C.  (150°  F.). 

The  I.E.C.  adopts  a  linear  coefficient,  but  states  that  tests 
should  be  made  between  10°  and  30°  C.  (50 — 86"  F.). 

The  following  table  is  calculated  to  show  the  coefficients 
according  to  the  various  authorities,  at  certain  temperatures 


Deg.  C. 

Deg.  F. 

1. 

'2. 

3. 

4. 

5. 

0 

32 

'00215 

-00237 

Average, 

•00238 

-002370 

15 

.-i!) 

'00212 

•00224 

•00238 

'00223 

002227 

15'5 

60 

'00212 

'00224 

'00223 

'002222 

20 

(>8 

'00211 

'00220 

Should  be 

•00219 

-002183 

23-0      . 

75 

•0020!) 

'00217 

•00224 

'00215 

'002150 

25 

77 

'00208 

•00216 

at  60°  F. 

-00214 

'002141 

1  =  Matthiessen,  1862. 

2  =  Clark,  Forde  .t  Taylor,  1S90. 

3  =  Committee  of  Copper  Conductors,    1!)00,    and    Engineering 

Standards  Committee,  1904. 

4  =  United  States  Bureau  of  Standard.?,  1910. 

5  =  International  Electi-otechnical  Commission,  1913. 

It  will  be  seen  that  the  correct  coefficient  at  60°  F.  on 
the  international  basis  is  -002222,  and  it  will  be  sufficient 
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to  take  this  figure  for  any  temperature  likely  to  he  met 
with  in  practice. 

The  resistance  of  a  conductor  at  a  standard  temperature 
being  known,  the  resistance  at  any  higher  temperature  can 
be  obtained  from  the'following  formula  :  — 
If  Es  =  Resistance  at  standard  temperature. 

Es  =  ,,  >,  the  higher        „ 

c    =  Coefficient  per  degree  at  standard  temperature. 

N   =  Number  of  degrees  difference. 
Then  R^  =  B,  x  (1  +  c  n). 

Most  text-books  refer  only  to  the  use  of  a  coefficient  in  the 
above  form — that  is,  on  an  ascending  scale.  When  it  is 
required  to  find  the  resistance  at  a  lower  temperature,  the 
user  not  infrequently  takes  the  factor  (1  +  C  n)  and  divides 
it  into  the  resistance  at  standard  temperature,  thus — 


A    BRITISH     ELECTRICAL     PROVING     HOUSE. 


/__E^\ 
V  1    +   CN/ 


which  gives  an  incorrect  result. 


The  proper  formula  is  R^  =  Rs  x  (1  —  Cn). 

The  best  method  to  avoid  errors  of  this  kind  is  that 
adopted  by  Messrs.  Clark,  Forde  &  Taylor — viz.,  to  use  a 
series  of  ratios  that  the  resistance  at  any  temperature  bears 
to  the  resistance  at  a  standard  temperature.  The  most 
practical  plan  is  to  use  a  table  of  ratios  from  32°  to  2 1 2 '  F. 
((( — 100°  C.)  with  (lO"  F.  as  unity. 

The  l.E.C.  report  only  authorises  the  use  of  the  cb- 
cfficient  between  10"  and  30°  C.  ( JO'  to  l^('.°  F.),  but  the 
United  States  Bureau  of  Standards  has  shown  that  the 
coefficient  is  linear  up  to  100°  C,  so  that  the  table  can 
safely  be  carried  up  to  that  temperature— viz.,  212  F.  The 
latter  authority  states  that  the  coefficient  is  not  quite  linear 
below  10°  C.  (50°  F.).  The  departure,  however,  is  very 
small,  and  if  the  table  is  carried  down  to  32°  F.  on  the 
same  basis,  the  error  will  be  negligible  in  practice. 

The  following  table   is  based  on  the  l.E.C.   coefficient 
correct  to  GO"  F.,  and  subject  to  these  assumptions  : — • 
Ratios  op  Resistance  op  Pure  Annealed  Copper. 


T'F. 

Ratio. 

T'F. 

Ratio. 

r  F. 

Ratio. 

212 

1-3378 

75 

1-0333 

52 

0-9822 

200 

1-3311 

74 

10311 

61 

-9800 

190 

1-2889 

73 

1-0289 

50 

-9778 

im) 

1-2666 

72 

10267 

49 

-9755 

170 

1-2443 

71 

1-0244 

48 

•9733 

8160 

1-2222 

70 

r0222 

47 

-9711 

1150 

1-2000 

69 

1-0200 

46 

-9689 

140 

ri778 

68 

1-0178 

45 

-9667 

:i30 

1-155.5 

67 

1-0155 

44 

■9644 

1120 

11333 

66 

1-0133 

43 

-9622 

110 

run 

65 

1-0111 

42 

•9600 

100 

1-0889 

64 

1-0089 

41 

-9578 

!I0 

1-0667 

63 

1-0067 

40 

-9555 

S.5 

1-0555 

62 

1-0044 

39 

-9533 

84 

10533 

61 

10022 

38 

-9511 

83 

r0511 

60 

1-0000 

37 

-9489 

82 

1-0489 

59 

0-9978 

36 

-9467 

81 

1-0467 

58 

"      -9955 

35 

•9444 

80 

1044  4 

57 

•9933 

34 

■9422 

79 

1-0422 

56 

-9911 

33 

•9400 

78 

1-0400 

55 

-9889 

32 

•9378 

77 

10378 

54 

•9867 

76 

1-03.55 

53 

-9844 

Having  determined  the  coefficient  and  the  method  of  using 
it,  a  standard  resistance  can  be  easily  calculated. 

On  the  l.E.C.  basis  the  resistance  of  an  annealed  copper 
conductor  of  a  uniform  section  of  1  sq.  in.  at  a  tempera- 
ture of  60  '  F.,  is  0-02401  ohm  per  1,000  yards,  or  0-042258 
ohm  per  statute  mile. 

If  tables  for  the  resistance  of  electric  conductors  are 
calculated  from  the  foregoing  figures,  the  international 
standards  will  have  been  accepted,  but  in  terms  with  which 
practice  has  made  electrical  engineers  familiar. 

Their  adoption,  therefore,  would  be  distinctly  advan- 
tageous until  the  general  use  of  the  metric  system  in  this 
country  renders  them  obsolete. 


Zioc  in  Tasmania. — The  Electrolytic  Zinc  Co..  Risdon, 

Tas.,  has  started  up  the  first  unit  of  its  workiu?  plant.  The 
estimated  capacity  is  10  tons  daily,  but  it  is  anticipated  that  the 
output  will  he  15  tons.— 0(cm.  Eng.  nnri  Minbiq  Eerii'ir. 


At  a  meeting  of  the  Newcastle  Local  Sfxtion  of  the  Insti- 
tution OF  Electrical  Engineers  on  May  13th,  Mr.  C.  Tdrn- 
BULL  read  his  pa.per  on  this  subject.  An  abstract  of  the 
paper  appeared  in  our  issue  of  May  10th.  At  the  conclusion 
of  the  paper  he  said  that  the  question  was  one  that  Mr. 
Wordinghani  was  paying  gi'eat  attention  to,  and  it  was  the 
intention  of  the  Council  thait  something  should  be  done.  It 
was  suggested  that  the  National  Physical  Laboratory  should 
do  the  work,  and  undoubtedly,  he  thought,  that  was  the  best 
body  to  do  it.  It  was  felt  by  manufacturers  and  others  that 
the  proving  house  should  be  British  in  its  widest  sense.  If 
the  idea  were  supported  he  had  every  hope  that  it  would 
come  into  being. 

Mr.  J.  J.  Jackson  said  he  thought  there  was  a  very  strong 
iea.son  why  the  proposal  should  go  forward.  No  one  doing 
work  in  factories  could  fail  to  realise  the  serious  waste  of 
time  due  to  inferior  material.  There  was  a  marked  difference 
between  old  maiterial  and  the  more  modem.  Modem  mate- 
rial was  of  httle  value  mechanically,  with  the  result  that  it 
had  frequently  to  be  replaced. 

Dr.  Thornton  said  he  was  sure  they  must  support  that 
proposal ;  it  w'as  a  matter  of  life  or  death  to  have  something 
of  thaJt  kind.  The  National  Physical  Laboratory  was  the 
proi>er  channel.  He  thought  they  were  indebted  to  Mr.  Turn- 
bull  for  raising  the  question.  Emphasising  the  need  for  such 
an  institution.  Dr.  Ihoi-nton  instanced  the  case  of  flame-proof 
lamps,  and  said  that  matter  was  not  in  a  sati.stactory  position, 
for  it  was  in  the  hands  of  the  chemists,  and  he  did  not  think 
that  was  quite  the  right  thing. 

Mr.  H.  S.  Ellis  also  spoke  in  support  of  the  suggestion. 
With  regard  to  the  larger  manufactures  the  goods  turned  out, 
he  thought,  were  fairly  good,  but  with  regai'd  to  the  smaller 
work  the  case  was  different.  He  thought  that  to  make  the 
scheme  effective  they  would  have  to  have  legislation.  One  of 
his  difficulties  was  that  he  had  no  jurisdiction  to  inspect  work 
in  houses.  When  they  were  testing  insulation  they  had  no 
right  to  pull  up  a  floor-board  to  see  whether  the  work  was 
all  right. 

Mr.  PiNKNEY  expressed  the  opinion  that  to  have  everything 
standardised  would  be  a  tremendous  advantage  to  everybody. 
There  might  be  three  grades  in  some  materials,  suitable  for 
the  different  classes  of  work. 

Mr.  W.  Cross  spoke  in  support  of  the  idea  of  a  proving 
house,  but  he  hoped  that  in  working  out  the  details  they 
would  not  make  the  cost  of  electi-ical  installations  so  great 
that  they  would  prevent  the  pubhc  using  electricity,  or  drive 
those  -s^ho  wanted  a  cheap  ins-tallation  to  foreign  rubbish. 
They  did  not  want  enormous  factors  of  safety,  and  he  be- 
lieved good  material  could  be  obtained,  but  there  was  a  great 
(leal  of  rubbish  on  the  market.  He  believed  that  the  bulk  of 
faults  were  due  to  bad  workmao.'ihip  rather  than  bad  mate- 
rials. Large  quantities  of  cheap  German  cable  were  guaran- 
teed to  conform  with  the  CM. A.  specification.  The  principal 
objection  to  the  scheme  w-as  that  it  would  be  of  little  use 
having  the  proving  house  unless  they  were  going  to  enforce 
the  use  of  the  material  that  had  been   passed  by  it. 

Mr.  Carter  said  that  the  testing  house  would  do  something 
in  ixjpularising  the  rules  and  making  theii-  meaning  clearer. 
It  seemed  to  him  that  a  proving  house  might  tend  to  brmg 
many  things  into  the  open  for  discussion  so  that  i-ules  would 
not  be  drawn  up,  as  in  the  past,  in  a  hole-and-corner  manner. 
Mr.  Andrews  siiid  they  would  not  get  the  State  Depart- 
ments to  go  to  the  Proving  House  unless  it  was  compulsory. 
The  Post  Oflic-e  had  the  most  elaborate  method  of  testing 
cables.  He  thought  there  was  not  much  chance  of  an  elec- 
trical proving  house  unless  they  had  a  proving  house  for  all 
the  main  cla.sses  of  engineering  products. 

Mr.  Hunt  thought  it  would  go  a  long  way  if  they  could 
get  the  support  of  the  insurance  companies. 

Mr.  MacCall  also  referred  to  the  need  of  legislation,  but 
said  it  was  possible  to  get  things  tested  now.  and  people  did 
not  use-  the  facilities  that  were  available.  If  the  te.st  were 
made  by  someone  independent  of  supplier  or  maker  then,  he 
thought,  the  t^est  would  be  accepted  as  fair. 

Mr.  Fawsictt  was  of  opinion  that  in  the  te.sting  of  samples, 
extreme  cost  would  have  to  be  avoided.  He  hoped  that  in 
the  development  of  the  idea  the  manufacturers  would  not  be 
allowed  to  have  too  much  to  say. 

Mr.  Simon  said  he  took  it  that  the  real  object  of  the 
proving  house  would  be  to  certify  that  samples  sent  to  it 
agreed  with  a  certain  specification,  or  that  the  piece  of  appa- 
ratus submitted  was  one  which  met  ii  standard  specified. 

Mr.  Vernier  said  there  weie  three  classes  of  work  that  :% 
proving  house  might  do.  First  there  was  the  general 
question  of  research,  such  as  determinmg  the  carrying  capa- 
city of  cables,  then  there,  was  the  approval  of  specific  designs, 
and  then  the  testing  of  matpnals.  and  there  was  a  difficulty 
in  drawing  a.  hue  as  to  how  far  they  were  to  go. 

Mr.  TuRNBULL,  in  reply,  said  the  idea  was  not  new; 
it  had  been  tried  in  America,  and  there  they  had  bad  so 
much  experience  that  he  did  not  think  they  w-ould  have 
much  difficultv  in  getting  to  work  here.  He  did  not  think 
thev  would  get  legislation  before  they  got  a  proving  house- 
that  was  to  say,  an  approved  authority. 
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OPERATING     TEMPERATURES     IN     LARGE 
A.C.     GENERATORS. 


In  an  article  in  the  Electrical  World  of  March  30th  on  the 
above  subject,  Mr.  H.  D.  Stephens  says  one  of  the  chief 
causes  of  insulation  failure  is  excessive  temperature,  and  here- 
tofore it  has  been  a  problem  of  determining  when  the  pre- 
scribed temperature  limit  is  exceeded.  When  thermometers 
were  used  for  this  purpose  the  insulation  apparently 
failed  in  some  cases  before  the  temperature  Limit  determined 
by  laboratory  test,  was  exceeded.  This  apparent  disa-greement 
Vfaa  really  due  to  the  fact  that  the  thermometers  were  not 
placed  where  the  maximum  operating  temperatures  occurred. 

It  ha,s  been  possible  to  detennine  the  maximum  operating 
temperatures  much  more  effectively  by  the  thermocouple  or 
exploring  coil,  which  can  be  installed  where  the  hot  spots 
are  expected  to  occur.  In  fact,  they  have  been  found  so 
effective  that  their  use  is  becoming  standardised  in  all  large- 
size  alternators  ha\ang  a  core  width  of  20  in.,  and  in  all 
machines  wound  for  5,000  volts  or  over. 

The  exploring-cod  type  of  detector  consists  of  a  coil  of  wire 
haAang  a  high  resistance.  Any  change  in  resistance  wiU  be 
directly  proportional  to  the  temperature  change;  hence,  if  the 
resistance  and  corresponding  temperature  are  known,  the 
temperature  can  be  readily  calculated.  The  exploring-coil  type 
of  detector  developed  by  the  Westinghouse  Electric  and 
Manufacturing  Co.  consists  of  fine  copper  wire,  is  approxi- 
mately 5  in.  long,  and  has  about  30  ohms  resistance.  The 
resistance   is   measured    by    a    simple    Wheatstone    bridge 
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Fig.    1. — TEMPER.4TUEE 

Variation  along 
Armature  Slot. 


axrangement  in  which  the  dete^stor  fonns  one  of  the  four 
resistance  arms. 

With  this  type  of  detector  the  readings  will  be  absolutely 
accurate  only  when  the  temx>ei-ature  of  the  coil  and  leads 
is  the  same  as  that  at  which  calibration  took  place.  How- 
ever, if  the  resist.auce  of  the  coil  is  very  high  and  the  resist- 
ance of  the  leads  relatively  low,  the  percentage  of  error  is 
very  small  indeed  over  the  range  of  temperature  found  in 
practice.  The  fragility  of  the  small  exploring  coil  is  its  great- 
est drawback.  If  hea.vier  wire  were  used  for  the  coO,  it 
would  occupy  more  space  in  the  slot,  or  the  resistance  would 
have  to  be  made  vei-y  much  less.  Further,  even  if  only  5  in. 
in  length,  it  measures  an  average  temperature  over  this 
eritire  distance  in  the  coiie.  If  the  core  is  only  20  in.  in 
wddth,  the  difference  between  the  .average  and  hot-spot  tem- 
perature may  be  considerable,  as  the  coil  occupies  2-3  per  cent, 
of  the  width.  A  large  or  longer  coil  will  increase  this  per- 
centage and  render  still  gieater  the  difference  between  the 
reading  obtained  and  the  actual  "hot-spot"  temperature. 

The  preceding  disadvantages  are  absent  with  the  thermo- 
couple detector  because  the  thermocouple  registers  the  tem- 
perature at  a  single  junction  jKiint,  and  it  can  be  made  of 
thin  strong  metal  strips  instead  of  very  fine  wire.  The  "  hot  " 
couple  or  junction  point  in  the  machine  is  at  the  point  where 
the  temperature  is  measured,  and  is  connected  to  a  "cold" 
couple  in  the  temperatm-e  indicator.  In  the  apparatus  deve- 
loped by  one  manufacturer  tliis  is  a  potentiometer  of  the 
galvanometer  type  arranged  for  switchboard  mounting,  and 
with  the  measuring  scale  cahbrated  to  read  directly  in  degrees 
Centigrade. 

The  temperature  as  indita.ted  by  either  the  exploring  coil 
or  the  thermocouple  is  practically  valueless  as  an  indication 
^  .<!afe  operating  conditions  unless  the  detectors  are  installed 
at  the  spots  where  the  highest  femj^eratures  will  occur. 
TTiese  spots  are  difficult  to  determine  because  the  resultant 
temperature  is  due  to  sevei-al  sources  of  heat,  which  may  be 
"■idely  different'  in  diffeyent  machines,  even  if  of  the  same 
general  type.  pspeciHlly  when  there  is  a  change  of  load  or 
temiinal  voltage. 

In  genera],  test  data  coveiing  a  large  number  of  generators 
of  different  characteri.stics  show  the  locaition  of  points  of 
maximum  temperature  to  be  at  or  near  the  centre  of  the 
core  and  in  the  copper  of  the  windings  at  this  point.  This 
is   illustrated   in    fig.    1,   which    shows  a  tempera-ture    curve 


obtained  by  installing  a  number  of  detectors  at  various  points 
across  the  machine,  and  aU  in  the  same  armature  slot. 

The  coiTect  location  for  a  detector  in  the  armature  slot  is 
shown  in  fig.  2.  Nearly  all  modern  alternators  have  two- 
(»il-per-slot  windings.  Therefore,  if  the  copper  has  the 
highest  temperature,  any  location  except  that  between  the 
two  conductors  gives  a  reading  intermediate  between  the 
temperature  of  the  copper  and  that  of  the  iron,  since  the  heat 
transfer  from  the  hot  to  the  cooler  surface  is  accompUshed 
only  when  a  drop  in  temi^erature  exists.  When  the  two  con- 
ductors in  the  same  slot  are  at  or  near  the  same  temperature, 
as  they  nonnally  are,  there  is  no  tendency  for  heat  transfer 
from  one  to  the  other,  henife  the  detector  at  this  point 
approximates  the  maximum  temperature.  Undoubtedly  there 
are  many. large  machines  in  service,  equipped  with  tempera- 
ture-indicating devices,  whose  temi>erature  readings  are  abso- 
lutely valueless  in  so  far  as  measurement  of  the  ."hottest 
spot"  temperatures  is  concerned.  This  has  been  due  to  a 
lack  of  definite  data  on  the  subject. 

Six  thermocouples  are  ordinarily  used  per  machine  by  the 
We-stinghouse  Electric  &  ]\Ianufacturin^  Co. ;  the  couples  are 
made  of  thin  ribbons  of  copper  and  Advance  alloy  welded 
together.  The  individual  copper  leads  are  run  from  the  ter- 
minal board  of  the  machine  to  the  switchboard.  A  common 
Advance  alknv  lead  fonns  the  other  side  of  the  circuit.  This 
keeps  the  wiring  to  a  minimum,  and  at  the  same  time  allows 
of  reading  on  any  one  of  the  six  couples  employed.  Where 
exploring  coils  are  used  the  same  wiring  scheme  as  used  for 
theiTuocouples  will  apply,  except  for  the  substitution  of  resist- 
ance coils  for  the  couples  and  a  standard  type  of  voltmeter 
with  scale  marked  and  calibrated  to  read  degrees  Centigrade. 
Both  methods  of  measm'ement  described  are  superior  to 
the  oMer  thermometer  method  for 
machines  having  large  ratings.  The 
detector  is  useful  at  times  of  heavy  load 
in  furnishing  the  operator  with  data  so 
that  the  safe  temperature  of  the  insula- 
tion may  not  be  exceeded,  and  to  check 
conditions  of  operation  to  predetermined 
loads. 

Accumulations  of  dust  and  dirt  in  the 
air  passages  of  the  machine  will,  for  a 
given  load,  cause  the  operating  temixjra- 
ture  to  rise.  The  detectors  will  give 
indications  as  to  when  such  condi- 
tions exist,  and  warn  the  operator  to 
remedy  them  by  cleaning  the  machine 
thoroughly.  The  use  of  detectors  is 
not  recommended  for  small  -  capacity 
machines,  because  such  units  are  usually 
narrow  of  core,  and  have  internal  tem- 
peratures that  differ  but  little  from  ex- 
ternal accessible  points.  Furthermore, 
the  armature  slots  aie  of  such  small 
proportions  in  these  machines  as  to 
render  the  location  of  detectors  either 
^•ery  difficult  or  impossible.  Detectors  cannot  be  used  for 
measurement  of  temperatures  of  revolving  fields  of  alternating- 
current  generators,  nor  for  revolving  armatures  of  direct- 
current  generators,  because  of  the  variable  nature  of  the 
mo^^ng  contacts  and  the  large  percentage  of  error  that  it 
would  cause  with  such  small  values  of  current  or  voltage  as 
are  used  in  detector  circuits. 


Fig.  2. — Best  Location  for 

Thermocodple  to  Detect 

Maximum  Internal  Tempeeaxuee 
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A  Reader's  Appreciation. — .\  correspondent  with  the 
Roval  Air  Force  in  Egypt,  who  through  a  change  in  his 
department  of  "  work  "  is  now,  to  his  dehght,  brought  "  into 
closer  contact  with  matters  electrical,"  says:— '■Roll  on 
the  realisation  of  ihc  big  change  for  which  we  have  hoped 
so  long.  Meanwhile,  let  me  once  more  express  my  best 
thanks  for  what  you  are  doing  for  us  on  sepace  in  keeping 
constantly  in  view  what  will  be  required  of  us  aU  when  this 
part  of  the  strafe  is  finished." 

The  American  Bosch  Co.— It  is  announced  from  New 
York  that  the  American  Government  has  taken  over  the 
works  of  the  Bosch  Magneto  Co. .  in  the  United  States,  and 
that  in  future  the  output  of  the  factories  will  largely  be  used 
for  Aiufrican  war  purposes.  , 

The   Electrical  Co..   Ltd.— The  Bo^ird  of  Trade  has  pre- 
bcnted   to   the  Court  a  petition   for-  the  binding    up   of   thi.s 
companv.     The  iietition  is  to  be  heard,  on  May  iSth.     On  the  . 
.-amo  day   :r   .similar   iietition  is  to    be   hea.rd    re.<;peoting    the 
A.E.(i.   Electrical  ('<>.  of  South  Africa,  Ltd. 

T.-adinj$  with  the  Enemy.— The  "  London  Gazette"  for 
May  17th  contains  farther  lists  of  jx-rsons  and  bodies  in  the 
following  countries  with  whom  trading  is  prohibited  :  — 
Argentina,  Brazil,  Chile,  Colombia,  Greece,  Guatemala.  Hayti 
.and  Dominican  Republics,  Netherlands,  Netherlands  East 
Indies,  Norway,  Persia,  Portuguese  West  Africa,  Spam, 
Sweden,  and  Venezuela. 
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A  halifax  Bcii  of  rionour, — ^The  Rodl  of  Honour,  bear- 
ing the  names  of  '289  employes  of  the  Halifax  Corporation 
'Tramways  and  Electricity  Departments,  was  uDveUed  on 
Tuesday  evening  last  week  b>  the  Pepiity-Mayor  (.\ld.  Tt. 
Hodg.son),  ill  the  chih  room.s  of  the  Trainwaymeu's  ScK-ial  ami 
Benevoleut  Society,  in  Town  Hall  Street  East.  Mr.  W.  M. 
Eogerson,  who  presided,  mentioned  that  of  the  men  who 
had  gone  to  the  Forces  37  had  been  killed  in  action,  10  were 
missing,  38  had  returned  to  civilian  employment  on  discharge, 
three  had  gained  the  Distinguished  Conduct  Medal,  and  four 
had  received  the  Militarj'  Medal. 

Appointments   Board  for   Demobilised  Professional   Men. 

— The  reix>rt  of  the  Committee  appointed  to  consider  the  re- 
settlement of  officers  has  been  approved  by  the  Minister  of 
Reconsti-uction ,  and  in  accordance  with  its  recommendations 
the  Minister  of  Labour  is  proceeding  to  set  up  a  department 
to  be  known  as  the  "  Appointments  Department,"  in  order  to 
provide  advice  and  assistance  to  officers  and  others  requiring 
professional  and  business  appointments  on  their  return  to 
civil  life.  The  headquarters  offices  of  the  department  wUl  be 
at  Gresham  House,  Old  Broad  Street,  E.G.  2,  and  will  be 
under  the  direction  of  Mr.  C.  H.  McCall.  The  depai-tment 
will  be  represented  in  the  provinces  by  bi"aneh  offices. 

The  Professional  and  Business  Register  of  the  Ministry  of 
Labour  and  the  Officers'  Technical  Training  Courses  of  the 
Ministry  of  Munitions  will  be  merged  in  the  new  department. 
With  it  will  be  assoc-iated  two  Committees,  one  dealing  with 
questions  affecting  appointments,  and  the  other  with  ques- 
tions of  ti-a.ining  The  former  Committee  wiU  comprise  re- 
presentatives of  the  principal  professional  and  business 
organisations,  together  with  representatives  of  ex-officers  and 
of  the  Government  Departments  conceiTied.  Local  commit- 
tees sunUarly  composed  will  be  associated  with  the  depart- 
ment's provincial  offices.  The  Training  Committee  wiU  be  an 
inter-departmental  committee  jointly  appointed  by  the  Minis- 
try of  I^abour  and  the  Educational  and  other  Departments  in- 
terested, including  the  Board  of  Agricultiu-e  and  Ministry  of 
Pensions,  and  the  chainnan  will  be  nominated  by  the  Board 
of  Education.  It  wiU  contain  representatives  of  the  univer- 
sities and  other  educational  organisations,  as  well  as  repre- 
sentatives of  commerce  and  industrj'.  With  the  ad\"ice  and 
assistance  of  these  Committees  the  Department  will  endeavour 
to  find  suitable  appointments  of  a  professional  and  business 
character  for  ex-officers  and  others  requiring  them,  and  either 
directly,  or  through  the  Educational  Departments,  will  also 
endeavour  to  arrange  facilities  for  those  who  wish  to  undergo 
courses  of  insti-uction  either  of  a  general  or  technical 
character. — Labour   Gazette. 

Defence  of  the  Realm  Tramway  Regulations — The  foUowinj? 
Order  has  been  made  under  the  Defence  of  the  Realm  Act : — 

"  7bc.  If  in  the  case  of  any  tramway  undertaking  carried  on 
under  statutory  powers  by  a  local  authority  it  appears  to  the  Board 
of  Trade  that  it  is  necessary  for  the  successful  prosecution  of  the 
war  that  the  undertaking  should  be  carried  on  in  an  efficient 
manner,  but  that  owing  to  circumstances  arising  out  of  the  war  it 
cannot  be  so  carried  on  without  either  charging  tolls,  fares,  and 
charges  in  excess  of  those  which  the  local  authority  is  authorised 
in  any  year  to  charge  or  without  applying  in  aid  of  a  deficiency  in 
any  year  in  the  revenue  of  the  undertaking,  local  rates,  or  funds 
which  are  not  applicable  to  that  purpose,  the  Board  of  Tratle  may 
by  Order  authorise  the  local  authority  to  charge  the  local  rates  or 
funds  with  any  such  deficiency  and  to  defray  the  deficiency  thereout 
to  such  extent  and  subject  to  such  conditions  as  may  be  specified 
by  the  Order,  and  may  by  such  Order  modify  any  local  Act 
regulating  the  undertaking  to  such  extent  and  during  such  period 
as  appears  to  the  Board  necessary  for  the  purpose  aforesaid,  or  for 
the  purpose  of  relieving  the  local  authority  from  the  obligation  of 
making  allowances  for  renewals  or  depreciation." 

Exemption  Applications. — Hastings  Tribunal  has  given 
three  months'  exemption  to  A.  Watson  (Grade  3),  a  fitter  with 
the  Tramway  Co. 

At  Colchester,  the  Essex  Appeal  Court  refused  a  National 
Service  api>eal  against  exemption  held  by  B.  W.  Southgate 
(41,  Grade  '2),  electrician  with  Joslins,  Ltd.,  of  Colchester. 

Kington  (Herefordshire)  Rural  Tiibunal  has  granted  ex- 
emption until  July  1st  to  F.  W.  Hextall  (32,  Grade  1),  estate  ' 
electrician. 

Conditional  exemption  has  been  granted  to  R.  Down  (41), 
meter  inspector  with  the  Folkestone  Electric  Light  Co. 

The  Ilfracombe  Tribunal  has  refused  further  exemption  to 
G.  Dring,  electrical  engineer,  appealed  for  by  Mr.  H.  J. 
Stewart,  manager  of  the  Electric  Light  Co. 

The  Widnes  Tribunal  has  granted  three  months'  exemption 
to  an  electrician  ('21,  Class  A),  the  .sole  .support  of  a  widowed 
jnotlier.  He  failed  to  enter  the  Flying  Coi-ps  early  in  the 
war. 

At  Windermere,  Mr.  C.  Walker,  manager  of  the  Electricity 
Supply  Co.,  appealed  for  the  retention  of  J.  Thornborough 
(C2),  electrician.  The  National  Service  Representative  did 
not  press  his  opposition  owing  to  the  man's  category,  and  the 
fact  that  the  staff'  at  the  works  was  already  sufficiently  de- 
pleted.   Three  months'  temporary  exemption  was  granted. 

At  Canterbury,  an  appeal  was  made  by  S.  Terry  (29,  A  1), 
electrician,  St.  Dunstan's,  whose  protection  certificate  had 
heea  withdrawn  by  the  Munitions  Area  Eecruiting  Officer.  It 


was  stated  that  outside  the  Corporation  electric  light  works 
he  was  the  only  qualified  electrical  engineer  in  the  city.  For 
the  ]\Iihtary,  it  was  contended  that  the  Tribimal  could  not 
mn.-^ider  any  question  of  certified  ociupation;  only  any  grouod 
of  hardship.  Mr.  Terry's  "leave  could  be  arranged,  and  he 
could  easily  resell  his  stock.  For  the  appelknt  it  was  urged 
that  the  business  could  not  be  re-established  later  on.  Three 
months  were  conceded. 

At  Cbatham,  the  Ti-ibunal  dealt  with  38  employes  of  the 
Tramway  Co.,  the  National  Sei-vice  Representative  asking 
that  their  conditional  exemption  should  be  cancelled,  letting 
them  rely  on  their  cards  of  protection.  For  the  company  it 
was  .stated  that  they  objected  on  principle ;  if  the  men  lost 
theii'  exemption  from  the  Tribunal,  they  would  lose  the  right 
of  api)eal.  The  managing  directoi',  Mr.  W.  Jensen,  said  that 
he  had  repeatedly  tried  to  find  substitutes,  but  his  efforts 
were  unsuccessful  and  discouraging.  The  men  sent  to  him  by 
the  Labour  Exchange  were  absolutely  unreliable  as  motor- 
men.  Men  who  had  been  wounded  could  not  stand  the  strain, 
and  wanted  to  sit  down,  and  became  giddy,  and  the  company 
had  to  study  the  pubUc.  Two  old  drivers  were  now  employed 
in  barracks  as  messmen,  and  he  had  tried  to  get  thetn  back. 
It  ^A'as  decided  that  the  exemptions  should  stand,  and  notice 
of  appeal  was  given. 

On  a  review,  the  Eastbourne  Tiibunal  has  cancelled  condi- 
tional exemption  held  by  J.  E.  Aldridge  (B  2),  cable  foreman 
in  the  Corporation. electricity  works,  and  has  substituted  six 
months,  with  re-grading. 

At  Stratford-on-Avon,  the  National  Service  Representative 
appealed  against  exemption,  subject  to  substitution,  given  to 
A.  Baldwin  (41,  Grade  2),  electiician  to  Mr.  J.  Fielden,  Kine- 
ton.  Capt.  Wratislaw  stated  that  a  qualified  substitute  sent 
by  the  Labour  Advisory  Committee  had  been  refused.  Mr. 
.  Fielden  stated  that  the  substitute  offered  was  in  no  way  suit- 
able, and  if  the  Red  Cross  Hospital  was  to  be  carried  on  it 
was  only  reasonable  that  such  a  man  as  Baldwin  should  be 
retained  to  see  to  the  lighting,  &c.  The  Tribunal  decided  that 
a  suitable  substitute  had  not  been  offered,  and  they  confirmed 
the  exemption. 

At  Broadstairs,  the  Isle  of  Thanet  Electric  Traction  Co.. 
Ltd.,  appealed  for  a  number  of  indispensable  employes,  and 
two  were  given  conditional  exemption,  subject  to  substitu- 
tion. 

A  review  has  been  made  of  the  case  of  A.  C.  Cooper  (35, 
Class  A),  stoker,  dynamo  attendant,  &c.,  at  the  Isle  of  Wight 
County  Asj-lum.  The  engineer  (Mr.  Holt)  said  that  he  could 
not  spare  another  man,  and  if  the  engines  .stopped  there  would 
be  no  electricity  or  water  for  the  institution.  He  now  had 
only  six  men  instead  of  the  normal  staff"  of  14.  .\  month  was 
granted  with  a  view  to  substitution. 

At  Worcester,  the  Tiibunal  has  withdrawn  a  certificate  of 
exemption  held  by  J.  Harris  (40,  Al),  pubUc  lamp  attendant 
and  emergency  hand,  engaged  at  the  Coi-poration  electricity 
works. 

At  Reigate,  the  East  Surrey  Traction  Co.  appealed  for  W.  P. 
MacAlpine  (38),  electrician  and  fitter,  and  J.  Godbold  (33), 
driver,  and,  with  the  assent  of  the  National  Service  Repre- 
sentative, each  was  given  three  months'  temporary  exemj)- 
tion. 

An  application  was  made  to  the  Pulham  Tribimal  regard- 
ing the  cancellation  of  a  certificate  of  exemption  granted  to 
a  steam  boiler  driver  and  electrician,  aged  31,  married.  Grade 
1,  employed  by  Messrs.  Wm.  Whiteley,  Ltd.,  West  Kensing- 
ton. Conditional  exemption  was  granted  in  August,  1916, 
but  the  certificate  was  recently  cancelled  by  the  National 
Service  Representative  imder  the  new  Order.  The  Chairman 
inquired  if  the  Tiibunal  had  any  power  in  the  matter.  The 
lirm's  representative  contended  that  the  certificate  had  not 
properly  been  cancelled,  because,  he  submitted,  the  National 
Service  Representative  bad  no  power  to  cancel  it,  the  man 
concerned  Being  the  only  one  of  his  occupation  in  his  shift, 
■phe  ChauTQan  said  he  failed  to  see  how  the  case  came  under 
the  new  Order,  but  if  it  did  the  Tribunal  had  no  jurisdiction. 
No  action  was   taken. 

Messrs.  Marbro,  Ltd.,  manufacturers  of  electrical  switches, 
of  Fulham,  applied  to  the  local  Tribunal  for  the  renewed 
exemption  of  Mr.  W.  A.  Robertson,  39,  married,  the  general 
manager  and  secretary  of  the  company.  It  was  stated  that 
the  company  was  fonned  in  1914  for  the  purpose  of  making 
ceiiain  electrical  appliances  which  up  to  that  time  had  been 
a  Gennan  monopoly.  Mr.  Robertson  was  not  only  the  mana- 
ger, but  the  sole  male  employed,  and  was  absolutely  indispens- 
able, the  directorate  being  merely  an  advisory-  body.  It  was 
claimed  that  this  was  the  only  business  of  its  kind  in  Lon- 
don.   The  Tribunal  renewed  the  certificate  for  four  months. 

At  the  Shoreditch  Tribunal,  Messrs.  Mortiz  &  Chambers. 
Ltd.,  of  89,  Great  Eastea-n  Street,  E.G.,  importers  of  elec- 
trical goods  from  Japan  and  America,  appealed  for  Robert 
Lambert  Chambers,  aged  37  years,  classed  "  A,"  governing 
director,  for  the  fifth  time.  It  was  stated  that  they  imported 
globes  for  electric  lights  under  hcence,  space  being  allowed 
on  board  steamers  according  to  their  pre-war  imports.  "Mr. 
Chambers  managed  the  finance,  in  fact  was  the  only  one 
who  could  do  so,  as  Mr.  Moritz  had  had  a  paralytic  stroke, 
and  only  came  to  the  office  occasionally,  whilst  Mr.  "Kipling, 
the  other  direct<ir,  was  only  in  a  consultative  position.  Mr. 
Chambers  and  the  family  held  stocks  to  the  value  of  £9,0(X). 
The  Tribunal  decided  to  grant  four  months  ex«nptioj}. 
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Tamperino  with  Electrioity  Suppi.v  VVinE>(, 
At  St.  Aug-uatine's  Petty  Sessions,  recently,  two  youths,  S.  T.  Davy 
and  F.  ^derson,  were  summoned  lor  unlawfully  and  wilfully 
doinp  damag'e,  injury,  ami  spoil  to  and  upon  certain  cable,  the 
property  of  the  Whitstalile  Electricity  Supply  Co..  Ltd.,  to  the 
amount  of  Is.,  on  May  1st.  From  the  evidence  it  appears  that  on 
the  date  mentioned  the  electric  light  over  a  considerable  part  of 
the  town  went  out  at  about  8.45  p.m.  The  places  affected  included  the 
Military  Hospital  at  Tankertou,  where  there  was  X-ray  apparatus. 
The  next  inorningr  the  company  was  inundated  with  complaints, 
and  there  was  a  certain  loss  of  revenue.  There  was  alai'm  and 
apprehension  among  the  public,  who  thought  there  was  an  air 
raid.  Subsequent  inquiries  showed  that  a  piece  of  wire  had  been 
thrown  across  the  cable  in  Cromwell  Road,  at  a  place  near  to  the 
residence  of  the  defendant  Davy.  The  boys  were  charged  with 
throwing  the  wire  upon  the  cable.  It  did  not  matter  what  their 
intention  was,  said  the  Supply  Co.,  the  effect  was  the  thing.  This 
was  not  an  isolated  case.  The  same  sort  of  thing  had  happened 
both  before  and  since  May  1st,  though  it  was  not  contended  that 
these  boys  did  it  all.  The  company  asked  the  Bench  to  put  a  stop 
to  such  proceedings.  The  Bench  decided  that  there  was  no  case 
against  Anderson.  The  solicitor  for  Davy  explained  that  the  latter 
had  a  "little  knowledge" — a  "dangerous  thing" — about  elec- 
tricity, and  he  wanted  to  produce  a  spark.  He  succeeded  in  doing 
so — produced  a  tremendous  one.  He  and  the  other  lails  with  him 
were  then  afraid  of  what  had  happened,  and  ran  away.  Davy 
denied  doing  it,  but  a  police  representative  managed  to  entangle 
him  and  the  other  boys  in  their  talk.  Davy  had  now  been 
sufficiently  frightened.  The  Bench  fined  him  10s.,  including  costs, 
and  probably  he  has  also  been  "  dealt  with  "  by  father. 


Electrical  Engineer  Fined. 
At  Sutton  Coldfield,  on  Thursday  last  week,  George  Robert  Coles, 
an  electrical   engineer,  of   Sutton   Coldfield,   was   fined   £10  for 
fraudulently  consuming  electricity,  the  property  of  the  Corporation , 
within  the  last  six  months. 

Mr.  Tho.mas  Bloore,  the  Corporation  electrical  engineer,  said 
the  defendant  was  using  electricity  freely.  He  went  to  his  house 
on  the  7th,  and  found  that  the  wiring  in  the  pantry,  connected 
with  the  electric  meter,  was  so  arranged  that  the  current  supplied 
to  the  premises  was  not  passing  through  the  meter.  Several 
alterations  had  been  made  to  the  electrical  fittings  of  the  house, 
and  these  had   not  been   reported  to  the  electrical  department. 

When  asked  for  an  explanation.  Defendant  stated  that  the  wire 
fell  out  of  the  meter,  and,  in  order  to  get  a  light,  he  had  placed  it  in 
the  opposite  terminal,  and  had  forgotten  to  report  the  matter. 


TRADE     STATISTICS     OF     BRAZIL. 


The  following  figures  .show  the  imports  into  Brazil  of  elec- 
trical and  similar  goods  duiing  the  year  1916.  The  figures  for 
1915  have  been  added  for  purposes  of  comparison,  and  notes 
of  increases  or  decreases,  as  the  case  may  be,  are  given  : — 

DoUars.  Dollars.             Dollars. 

Electric  cable.—                            1915.  1916.         Inc.  or  dec. 

From  United  States         ...       203,000  342,000 

„      Great  Britain          ...           1,000  9,000 

Other   countries     ...           5,000  5,000 


+     139,000 
+        8,000 


Industrial   machinery. — 

Dollars. 
1915. 

Dollars. 
1916. 

Inc 

Dollars. 
.  or  dec. 

From  United  States 
Great  Britain 
Germany       

,,      France. 

,,      Other  countries 

111,000 

361,000 

13,000 

19,000 

47,000 

288,000 
315,000 

54,000 
101,000* 

-1- 

+ 
+ 

177,000 
46,000 
13,000 
35,000 
54,00<J 

Total 

l/ighting  apparatus. — 
From  Uiiited   States 
,,      Germany 

Great    Britain 
Other  countries 


551,00(1       lr,H,(m       f      'JI7,("KHJ 


Sweden,  $35,0(1(1. 


32,000  72,000  +  40,QpO 

6,000            —  -  6,000 

23,000  18,000  -  5,000 

'11,000  9,000  -  2,000 


Other 
From 


Total       72,000         99,000 

macliinery   (except  textile  and  agricultural). 


United    States 

Great   Britain 

Germany 

France 

Belgium 

Italy 

Switzerland 

Holland 

Other  coimtiies 

Total 


551,000 

371,000 

37,000 

12:3,000 

1,000 

21,000 

37,000 

%,000 

92,00tl 


936,000  -f 
331,000  ■    - 

97,000  - 

3,000  -1- 
21,000 

82,000  -t- 

132,000  + 


27,000 

385,000 
40,00(_) 
37,000 
26,0ai 
2,000 

45,000 
96,(l(Kt 
4(l,(KK) 


...    1,329,0(K3    1,002,000      +     273,000 


Motors,  gasoline,  herosene,  <tc. — 

From  United  States         ...         21,000 

„      Great   Britain         ...  5,000 

„      Svritzerland  ...         22,000 

„      Other  countries      ...  9,000 


41,000 

8,000 

15,(.KX) 

150,000 


+ 


20,000 

3.0(K) 

7,(KXl 

141,000 


Totel       

Steam  engines. — • 
From  Unit-ed  States 
,,      Great  Britain 
,,      Other  countries 

Total       

Motors,  n.o.e. — 
From  United  States 

,,      Great  Britain 

,,      Sweden  

,,,     Switzerland 

,,      Other  countries 

Total       

Telegraph  and  telephone  f 
and  fence  material. — 
From  United  States 
,,      Great  Britain 

„      Germany       

,,      Other  counti'ies 

Total       

Copper  wire. — 
From  United   States 
,,      Great  Britain 
Other  countries 


57,000       214,000      +     1.57,00(.l 


2,000 
1,000 
2,000 


5,000         17,000 


23,000 
40,000 
14,000 
6,000 
16,000 


40,000 
16,000 
19,000 
32,000 
4,000 


10,000 
2,000 

12,000 

17,000 
24,000 
5,000 
26,000 
12,000 


Total 

Insulators. — 

From  United  States 
,,      Great   Britain 
,,      Other  countries 

...       209,000 

24,000 
4,000 
5,000 

356,000 

53.000 

17,000 

5,000 

75,000 

876,000 

128,000 
37,000 
85,000 

-1- 

-f- 
-1- 

-t- 
-f 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

147,000 

29,000 
13,000 

Total 
Iron  and  steel  wire. — 
From  United    States 
,,      Germany 
,,      Great  Britain 

Total       ... 
Other  electrical  machini 
Prom  United  States 

,,      Germany 

,,      Great   Britain 

,,      France 

,,      Other  countries 

33,000 
ry.— 
...       461,000 

22,000 
...       137,000 

29,0ai 

42,000 

...       691.000 

40,000 
7,000 

13,000 
5,000 

14,000 

42,000 

415.000 
22,000 
9,000 
8,000 
43,000 

,,      Other  countries 

Total 
Hydraidic  primps  and  i 
From  United   States 
Great  Britain 
,,      Germany 

Other  countries 

Total 
L'lectric  motors. — 

From  United  States 
,,      Germany 
,,      Great   Britain 
,,      Switzerland 
,,      Other  countries 

1,126,000 

42,000 

28,000 
40,000 
13,000 

435,000 

2,000 

7,000 

15,000 

35,000 

1,000 

44,000 

36,.50O 

U,COO 

20,000 

2,500 

Total       ... 
Scientific   instrumeiits.- 
From  United    States 

,,      Germany 

,,      France 

,,      Great  Britain 

,,      Other  countries 

Total       ... 
Dynamos  and  electrical 
From  United    States 
,,      Great  Britain 
,,      Switzerland 
,,      Other  countries 

79,000 

generators. — 

7,000 

18,000 

6,000 

9,000 

123,000 

43,500 
7,000 

26,000 
6,500 

Total       ... 

Electric  lamps. — 
From  United    States 

,,      Great  Britain 

„      HoUand 

„      Other  countries 

99,000 

111,000 

+ 

12,000 

,  and  bridge 

41,000 

91,000 
1,000 
5,000 

52,000 
73,000 

+ 

11,000 

18,000 

1,000 

5,000 

138,000 

125,000 

13,000 

57,000 
8,000 
3,000 

85.000 
8,000 
4,000 

+ 
+ 
+ 

28,000 
1,000 

68,000 

97,000 

29,000 

607,000 
17,000 
51,000 
63,000 

1,633,000 

59,000 
102,000 

+ 

+ 
+ 

1,026,000 
17,000 
8,000 
39,000 

738,000 

vies. — 

42,000 

25,000 

5,000 

13,000 


1,794,000  +   1,056,000 


56,000 
11,000 


21,000 


85,000    91,000 


6.(X)0 


27,000 
11,000 
9,000 
14,000 
17,000 

48,000 

20,000 
20.000 
12,000 

+ 

+ 
+ 

+ 

21,000 

11,000 

11,000 

6,000 

5,000 

78,000 

100,000 

22,000 

98,000 
17,000 
48,000 
33,000 

237,000 
14,000 
40.000 
21,000 

+ 

139,000 
3,000 
8,000 
12,000 

Total 


40,000    83,000  +       43,000 


Total 


196,000       312,000      -1-     116,000 
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BUSINESS  NOTES. 


Dinner.  —  The  Telephone  Assembly  Section  of  the 
Apparatus  Department  of  Siemens  Bros.  &  Co.,  Ltd.,  Charlton,  held 
a  dinner  at  Woolwich,  last  Saturday  week,  at  which  a  proposal  was 
put  forward  for  forming  an  association  to  promote  social  inter- 
course. It  was  intended  to  present  £1,5  to  an  employe  who  had 
suffered  a  long-  illness,  but  she  was  not  able  to  be  present. 

Aluminium    in    Austria-Hungary.  —  It    was    recently 

reijorted  from  Vienna  that  the  Austrian  Government  had  acquu'ed 
borinj?  riajhts  relatinp:  to  la.g-e  districts  in  the  Istrian  peninsula 
and  Dalmatia,  and  intended  to  open  up  the  deposits  of  bauxite 
there  ascertained  by  g:eolog'ists  to  exist.  On  the  other  hand,  it  was 
said  that  a  scheme  was  being:  promoted  in  Dalmatia  to  establish 
a  largre  aluminium  works,  in  the  constitution  of  which,  besides 
three  Vienna  banks,  the  Oerman  Berndorf  Metal-ware  Work.s,  the 
firm  of  Krupp,  and  the  Kerka  Hydraulic  Co.  were  to  participate. 
It  is  now  stated  that  negrotiations  in  reg-ard  to  the  formation  of  a 
•largre  private  aluminium  works  in  the  district  of  Bihar  (Hungary) 
have  failed  to  mature.  The  Government  consequently  intends  to 
proceed  with  the  erection  of  the  works,  with  a  sliffht  participation 
of  private  capital,  at  an  expenditure  of  from  C  1,^0.0(10  to 
£1,606,000.  ^ 

Liquidations. — British  Addinr  Machine  Co.,  Ltd. — 

Meeting-,  June  21st,  at  1  and  2.  Great  Winchester  Street,  E.G.,  to 
hear  an  account  of  the  winding-up  from  R.  L.  Sare,  liquidator. 

"Electrician"  Printing  and  Publishing  Co.,  Ltd., 
London. — Voluntary  liquidation,  with  Mr.  E.  C.  Elliott,  4  and  6, 
Throguiorton  Avenue,  E.G.  2,  as  liquidator.  The  business,  it  will 
be  remembered,  was  taken  over  by  Messrs.  Benn  Bros.,  Ltd. 

Eliesok  Electkio  Traction  Co.,  Ltd. — As  the  company  is 
unable  to  pay  its  debts,  &:c.,  it  is^winding  up  voluntarily,  with  Mr. 
J.  T.  Lillhardt  as  liquidator.  Meeting  of  creditors  May  30th,  at 
25,  Finsbury  Square,  B.C. 

Au.xiliaby  Electrical  Co.,  Ltd. — Meeting  at  Salisbury  House, 
London  Wall,  E.G.,  .July  1st,  to  hear  an  account  of  the  -winding  up 
from  the  liquidator,  Mr.  F.  R.  Reeves. 

Japan    and    Australian    Trade.  —  Prof.    Murdoch,    of 

Sydney  University,  thinks  it  likely  that  large  numbers  of  young 
Japanese  who  went  aliroad,  mainly  to  America,  to  study  trade,  will 
be  attracted  to  Australia. 

Book  Notices. — "  The  Year-Book  of  Wireless  Telegraphy 
and  Telephony,  1918."  Ixxxiv  +  1,154  pp.  London  :  The 
Wireless  Press,  Ltd.     Price  6s.  net. 

"  Jouriuil  of  the  Institution  of  Electrical  Engineers."  Vol.  LVI. 
May,  1918.  No.  274. — The  May  issue  contains  the  following  paper  : — 
"  The  Control  of  Large  Amounts  of  Power,"  by  Mr.  E.  B. 
Wedmore.  Also  Report  of  the  Council  for  1917-18,  and  the  annual 
and  Benevolent  Fund  accounts  for  1917. 

Dei'h/iid  Moneif  Tables.  By  A.  M.  Pooley.  London  :  Syren  and 
Shipping,  Ltd.  Price  2s.  6d.  net. — This  set  of  decimal  exchange 
tables,  covering  the  conversion  of  British  sterling  from  and  into 
any  foreign  money  at  any  rate  of  exchange,  and  to  any  amount, 
has  been  published  in  past  years  as  a  section  of  the  Intenmt'uoud 
Mercantile  Dlunj  anA  Year  Book  issued  by  "The  Syren  and 
Shipping  "  ;  in  view  of  the  expected  adoption  of  decimal  coinage, 
the  tables  are  now  published  in  separate  form.  They  are  very 
complete  and  comprehensive,  and  even  under  existing  conditions 
will  be  found  of  great  use  ;  many  firms  have  already  adopted  the 
practice  of  keeping  their  books  in  decimalised  pounds,  and  have 
derived  considerable  advantages  therefrom,  and  these  tables  greatly 
facilitate  the  process  of  conversion  for  this  purpose.  They  are 
clearly  printed  and  conveniently  arranged,  and  are  carried  out  to  a 
degree  of  accuracy  ample  for  all  purposes. 

Bankruptcy  Proceedings. — R.  E.  Coxnold,  late  elec- 
trician, now  R.N.A.S..  Canterbury. — Application  for  discharge,  to 
be  heard  June  11th,  at  Canterbury. 

Trade    Announcements. — The    Tudor    Accumulator 

Co.,  Ltd.,  have  disposed  of  their  rail-welding  business  to  the 
managing  director  (Mr.  Edwin  .Jacob),  who  is  continuing  the  busi- 
ness on  his  own  account,, with  the  same  experienced  engineering 
staff,  as  the  Rail-Welding  Co.,  at  119.  Victoria  Street,  S.W.  1,  and 
will  attend  to  debts.  Inc.  Mr.  Jacob  will  continue  as  managing 
director  of  the  Tudor  Accumulator  Co.,  Ltd. 

Mr.  Joseph  O.vley  has  removed  his  head  office  from  \'icar  Lane 
to  Cadman  Chambers,  Xorfolk  Street,  Sheffield. 

The  (iovernment  liaving  temporarily  requisitioned  the  Gaxton 
House  oftices  of  Brun.n'Er,  Mond  i:  Co.,  Ltd.,  their  address  is  now 
82,  Victoria  Street,  S.W.  1. 

Cooking  Apparatus   Prices. — Messrs.  Bellixc  &  Co. 

announce  that  as  from  May  16th  their  list  prices  are  subject  to  an 
increase  of  50  per  cent.,  with  the  exception  of  their  electric  fires, 
which  are  advanced  by  33  a  per  cenC.~ 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Year's   AYorki^tg. — The  accounts  of  the 

Corporation  electricity  department  for  1916-17  showed  a  loss  of 
£10.155,  but  in  the  year  just  ended  this  deficit  has  been  turned  into  a 
profit  of  £2,169.  The  installation  of  a  steam  turbine,  with  a  result- 
ing economy  in  the  cost  of  production,  a  considerable  saving  in  the 


consumption  of  coal,  and  the  increase  in  electricity  charges  have 
been  the  chief  factory.  At  the  beginning  of  the  last  financial  year 
there  was  a  total  deficiency  on  the  department  of  £14,521,  the 
result  of  losses  in  previous  years,  which  was  temporarily  provided 
for  by  contributions  from  sums  in  hand  in  connection  with  the 
general  district  fund  and  contributions  from  the  rates,  leaving  a 
deficiency  of  £2,661,  which  is  reduced  by  this  year's  profit  to  £491. 

Australia.— Price  Increase. — The  Melbourne  City 
Council  has  decided  to  increase  the  charges  for  electricity  for 
lighting  as  follows  : — 4d.  per  unit  for  the  first  50  units  consumed 
per  month,  :Hd.  per  unit  for  the  next  1,000  units,  3d.  per  unit  for 
the  next  1 .000  units,  and  2d.  per  unit  for  the  remainder  of  the 
units  consumed  per  month  ;  for  power  in  excess  of  5,000  units  per 
month,  an  additional  monthly  charge  of  0O45d.  per  unit  for  every 
2s.  6d.  increase  above  20s.  per  ton  in  the  average  price  of  coal 
delivered. 

Sydney  City  Council  decided  that,  owing  to  the  generating  plant 
being  loaded  to  its  full  capacity,  no  new  consumers  would  be  con- 
nected after  the  end  of  March.  The  Council  has  arranged  to  obtain 
a  limited  supply  of  electricity  from  the  Government  tramway 
,  power  house  at  White  Bay,  but  unRl  converting  plant  is  installed 
this  cannot  be  taken  advantage  of.  The  converting  plant  is 
expected  to  be  in  operation  by  September  1st. —  Tenderx. 

Surplus  Power.— The  ciuestion  of  the  disposal  of  the  surplus 
power  from  the  Victorian  Railway  Commissioners'  Newport  power 
station  has  been  satisfactorily  settled.  The  Melbourne  City  Coimcil 
and  the  Melbourne  Electricity  Supply  Co.  have  agreed  to  an 
arrangement  under  which  the  Commissioners  will  supply  elec- 
tricity to  Footscray  (including  Footscray  tramways),  Williamstown, 
and  the  neighbouring  districts.  Any  surplus  power  will  be  at  the 
disposal  of  the  Melbourne  City  Council  and  the  Electric  Supply  Co.  ; 
under  the  original  proposal,  the  Commissioners  were  not  restricted 
as  to  area. — Tenderx, 

Electric  Steel  Production.— The  Sydney  City  Council 
Electric  Lighting  Committee,  says  Tender.t,  has  received  a  report 
from  the  city  electrical  engineer  with  reference  to  the  inquiry 
from  the  Commonwealth  Steel  Products  Co.  as  to  on  what  terms  and 
hours  the  Corjioration  would  supply  power  for  electric  steel 
production.  The  engineer  states  that  the  company  has  now  com- 
pleted an  arrangement  by  which  its  works  will  be  established  in 
Newcastle,  and  will  get  its  supply  of  electricity  from  the  Railway 
Commissioners'  power  house  at  Newcastle  ;  this  is  regrettable,  as 
the  electric  light  department  of  the  Council  Tias  lost  a  valuable 
customer,  who  would  eventually  have  become  highly  profitable  ; 
secondly,  the  industry  of  making  steel  in  electric  furna<!es, 
which  might  have  been  established  in  Sydney  to  the  profit  of  the 
Sydney  community,  will  now  probably  be  permanently  establishetl 
in  Newcastle  ;  also,  as  a  result  of  the  arrar^ement  made 
between  the  Steel  Co.  and  the  Railway  Commissioners,  one  of  the 
large  turbo-alternators  from  White  Bay  will  be  moved  to  New- 
castle, and  this  must  greatly  reduce  the  siu-plus  electricity  which 
the  Commissioners  might  have  supplied  to  the  City  Council,  and 
which  the  Council  might  have  used  for  the  next  few  years,  until 
the  CouncU's  new  generating  plant  was  installed. 

Bury  St.  Edmunds.  —  Messrs.  Boljy,  Ltd.,  having 
declined  the  offer  of  the  T.C.  to  supply  power  and  lighting  at  2d. 
per  unit  for  a  consumption  of  150,000  units  per  annum  for  five  years 
certain,  the  Corporation  has  decided  that  it  cannot  see  its  way 
to  make  any  further  concession.  The  engineer  had  suggested  a 
final  offer  of  Ijd,  per  unit. 

Continental. — Spain, — In  order  to  meet  the  increasing 

demand  for  electricity,  the  Sociedad  Electi'a  Valenciana,  of  Valencia, 
has  recently  added  3i  miles  to  its  low-tension  mains  and  nearly 
2  miles  to  the  high-tension  system,  bringing  the  totals  up  to  45 
and  1 1  miles  respectively.  Three  new  transformer  stations  have 
lately  been  established  in  the  town,  and  six  more  are  shortly  to  be 
provided.  At  the  present  time  the  company  is  supplying  energy  to 
14,400  consumers. 

Derbyshire. -^TiiNKiNc.-up    Scheme.  —  A   meeting    of 

representatives  of  the  coal,  iron,  and  steel  industries  of  Notts,  and 
Derbyshire  was  held  on  Saturday,  at  Mansfield,  to  discuss  the 
Government  proposals  for  the  unification  of  electrical  supply  in 
the  Notts,  and  Derbyshire  district,  and  to  consider  the  advisability 
of  linking-up  with  the  South  Yorkshire  scheme.  Mr.  A.  B. 
Gridley,  the  chief  electrical  officer  of  the  Ministry  of  Munitions, 
attended,  and  addressed  the  meeting,  and  subsequently  a  Com- 
mittee was  elected  to  present  a  scheme  of  electric  supply  for  the 
district  similar  to  that  adopted  by  the  Nottingham  Cori>oration. 
It  was  also  decided  to  engage  an  expert  to  present  a  report  on  the 
matter. 

Edinburgh. — A  number  nf  resolutions  have  been  adopted 
by  the  Corpor.ation  Electric  Lighting  Committee,  among  which  are 
several  dealing  with  the  existing  arrangements  for  the  generation 
and  distribution  of  electric  power  supjily  in  the  country.  It  was  sug- 
gested that  when  the  areas  for  the  super-stations  were  decided  upon 
Edinburgh  should  be  one,  and  that  the  jtower  should  be  supplied 
from  the  Portobello  station.  The  necessity  of  the  erection  of  the  new 
Portobello  station  being  proceeded  with  was  also  emphasised.  These 
resolutions  will  come  before  the  Council,  which  will  be  asked  to 
appoint  a  deputation  to  go  to  London  and  press  upon  the  authorities 
the  urgency  of  the  matter. 

Fleetwood. — Year's  Working. — The  electricity  under- 
taking of  the  JT.D.C.  for  the  past  year  shows  a  deficit  of  £2,181, 
notwithstanding  the  increased  charges  for  energy.  The  ex]>endi- 
ture  luvs  been  L'9,376  and  the  inconu>  £7,195. 
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Galway. — The  Electric  Light  Co.  has  iurimated  to  the 
r.C.  that  it  does  not  propose  to  ofier  its  ^orks  for  sale,  as  had 
been  assumed  in  a  recent  discussion. 

Grimsby.^ VVar  Boxls. — Having  refused  an  additional 
war  bonus  to  the  clerical  staffs,  the  Corporation  Electric  Lighting 
Committee  has  received  notice  from  the  \ational  Union  of  Clerks 
that,  in  view  of  the  124  per  cent,  award  upon  earnings,  they  have 
appliecl  for  the  matter  to  be  referred  to  arbitration. 

Harrogate. — Year's  Workixg. — The  financial  statement 

for  the  past  year  shows  that  the  income  of  the  electricity  depart- 
ment, after  allowing  for  capital  charges  to  revenue  and  reserve, 
was    Ui.ir  better  than  the  estimate. 

Huddersfield.— 1'Rkk  Increase. — The  Electricity  Com- 
mittee has  decided  that  the  charges  for  energy  for  power  and 
lighting  to  ordinary  consumers  shall  be  increased  from  2.5  per  cent, 
to  37J  per  cent,  above  pre-war  charges. 

Hull. — Wages. — The  Electricity  Committee  has  had  a 
request  for  an  increase  of  wages  from  the  girls  employed  in  reading 
meters  and  other  girls  at  the  power  station.  The  acting  engi- 
neer (Mr.  McGoris)  stated  that  the  girls  did  not  work  the  same 
hours,  nor  do  the  same  work  as  the  men.  and  they  were  paid  26s.  a 
week  plus  the  bonus.     The  request  was  not  entertained. 

Breakdown.  -  The  firing  of  a  fuse-box  on  the  Holderness  Road 
caused  a  partial  breakdown  in  the  electric  supply  in  East  Hull,  on 
Whit  Monday.  The  Holderness  Road  tramcars  and  also  the  supply 
to  private  houses  and  at  the  East  Hull  places  of  amusement  were 
involved.  A  Corporation  employe  who  opened  a  street  fuse-box 
wa.«  burned  about  the  hands  and  face,  and  required  treatment  at 
the  infirmary. 

London. — Shoreditch.— Bulk  Supply. — The  Electricity 
Committee  reports  that  the  existing  agreement  for  a  bulk  supply 
of  electricity  from  the  Stepney  B.C.  Electricity  Department  expired 
last  Septembe*,  but  the  supply  has  been  continued,  subject  to  the 
terms  being  revised.  As  the  result  of  the  conference  between  the 
respective  borough  electrical  engineers,  the  Stepney  B.C.  has 
intimated  its  willingness  to  continue  the  bulk  supply  until  the  end 
of  September,  1918,  on  the  same- terms,  with  the  exception  that  the 
charge  per  KW.  be  increased  by  5s.  per  KW.  The  Committee  recom- 
mends that,  subject  to  the  consent  of  the  B.  of  T.,  the  ofier  be 


Lambeth. — Street  Lightikg. — The  B.C.  has  decided  to  request 
the  Home  Office  to  consider  the  question  of  a  further  reduction 
in  street  lighting  during  the  summer  months,  and  has  invited  the 
other  Jletropolitan  Borough  Councils  to  take  similar  action.  The 
Public  Lighting  Committee  was  requested  by  the  Council  to  con- 
sider the  advisability  of  not  lighting  the  public  lamps  in  certain 
streets  during  the  summer  months,  but  it  found  it  could  take  no 
action,  as  the  question  of  street  lighting  was  now  entirely  in  the 
hands  of  the  Home  Office. 

Musselburgh. — Price  Increase. — The  T.C.  has  author- 
ised the  Electric  Light  and  Traction  Co.  to  increase  its  charge  for 
domestic  electric  lighting  from  ,")d.  to  7d.  per  unit  for  the  duration 
of  the  war,  and  a  rea-sonable  period  thereafter. 

Nelson. — Wages. — The  Electricity  and  Tramways  Com- 
mittee has  declined  to  grant  an  application  by  the  Burnley  and 
District  .Joint  Engineering  Trades  Societies  for  improved  working 
conditions  and  increases  of  wages  for  certain  employes  in  the 
electricity  department. 

Newport  (I.  of  W.).— Price   Increase.— The  T.C.  has 

decided  to  withdraw  opposition  to  the  application  from  the  E.L.  Co. 
to  increase  the  maximum  price  of  energy  to  Wd.  per  unit,  on  the 
company  agreeing  not  to  charge  tiny  consumer  higher  than  8d. 
without  the  consent  of  the  Corporation. 

Rawtenstall.— Bulk  Supply. — As  the  result  of  a  con- 
ference, last  week,  between  representatives  of  the  Bacup  and 
Rawtenstall  Corporations,  a  satisfactory  agreement  was  arrived  at 
■nath  respect  to  the  terms  for  the  supply  of  electricity  in  bulk  by 
Rawtenstall  to  Bacup  for  the  current  period  of  five  years, 
concerning  which  serious  differences  had  arisen. 

Spenborough. — Year's  Working. — There  is  an  esti- 
mated loss  on  the  Council's  electricity  undertaking  of  ^1,000, 
refiuiring  a  subsidy  of  a  2d.  rate. 

Stafford. — Year's  Working. — A  balance  of  £3,54:.'  on 
last  years  accounts  of  the  Corporation  undertaking  has  been 
absorbed  in  the  payment  of  loan  charges  and  income-tax,  except 
for  £100  transferred  to  reserve. 

South    Africa.  —  .Johannesburg.  —  According  to  the 

Glohe.  the  electricians'  strike  has  ended,  the  Council  baring  con- 
ceded the  power  station  engineers'  demand  for  £8  2s.  weekly,  an 
increase  of  12s.  per  week. 


TRAMWAY  AND  RAILWAY  NOTES. 


Belfast.-— 12i  per  cent.  Bonus. — The  impasse  created 
in  the  Corporation's  tramway  service  by  the  opposed  requirements  of 
the  "  Aberdeen  Clause  "  in  the  Act  of  1904.  under  which  the  system 
was  acquired  from  private  owners,  and  the  12i  per  cent,  award  given 
the  employi'-«.  seems  to  be  solved,  the  (Jovernment  having  taken  steps 


to  release  the  Corporation  from  the  obligations  imposed  upon  it  by 
the  "  Aberdeefa  Clause,  which  compels  the  tramways  to  be  self- 
supporting.  The  Corporatioii  found  itself  in  the  extraordinary 
position  that  if  it  failed  to  enforce  the  clause  it  broke  the  law  ;  if 
it  failed  to  enforce  the  law  it  broke  the  award — in  either  case  a 
very  serious  matter  for  ft.  The  revenue  returns  show  that  with 
the  maximum  fares  in  force,  and  the  cutting  down  of  expense  in 
every  way  and  the  reduction  of  the  service,  there  is  still  a  deficit 
of  over  ,t:  20.000  to  be  met.  With  the.  increased  wages  of  12i  per 
cent.,  there  is  a  deficit  of  over  st  .56.000  to  be  met,  and  with  the 
"Aberdeen  Clause  "  abrogated  there  will  still  be  a  deficit  of 
£32.000  to  be  met  by  the  ratepayers,  who  in  return  have  a  worse 
service,  and  last  week  were  threatened  with  a  total  shut  down  of 
the  system.  This  would  have  been  a  serious  matter,  as  over  56.000 
workmen  engaged  in  national  work  are  conveyed  daily  to  the 
various  shipbuilding  yards,  *;c.  The  employes  are  on  notice,  which 
will  expire  on  the  23rd  inst.  Last  Saturday  the  cases,  which 
involve  880  employes,  were  again  heard  by  the  Munitions  Tribunal, 
and  adjourned  till  the  29th  inst.,  on  the  understanding  that  the 
arrears  accruing  under  the  award  will  be  paid  to  the  men  by  the 
end  of  this  month. 

Blackpool. — AiTNUAL  Estimates. — Having  considered 
its  estimates  for  the  current  year,  and  in  view  of  further  restric- 
tions on  .  traffic  by  the  Government,  the  Tramway  Committee 
estimates  that  the  net  profit  will  be  £15,000.  as  compared  with  an 
actual  profit  of  £31.518  for  the  year  just  ended.  The  estimated 
income  is  £100.000  (as  against  £119,339  for  the  past  year),  and  the 
estimated  expenditure  £60, 500  (beingi  £3,000  less  than  the  actual 
expenditure  for  the  past  year),  leaving  a  gross  profit  of  £3i.5O0 
(as  compared  with  £50.883  for  the  past  year), 

Bolton. — Sunday  Services. — The  Corporation  proposes 
commencing  the  Sunday  tramway  service  at  1.30  p.m.,  instead  of 
12  noon,  and  also  to  curtail  the  week-night  service.  Southport 
Corporation  has  decided  not  to  run  cars  before  2  p.m.  on  Sundays. 

Continental. — Sweden.— The  Swedish  Postal  Authorities 
are  about  to  make  some  trials  of  an  electric  motor  delivery  van  in 
connection  with  the  collection  and  delivery  of  letters. 

Edinburgh. — Prov.  Order. — The  Corporation  has  made 

application  to  the  Secretary  for  Scotland  for  a  prov.  order  to  con- 
struct new  tramways  and  to  reconstruct  existing  tramways  for 
working  by  electricity  or  other  mechanical  power. 

Tramway  JLiXAGERSHiP. — The  Tramway  Committee  has 
decided,  in  view  of  the  taking  over  of  the  tramways  by  the  Cor- 
poration, that  it  is  desirable  to  appoint  a  manager,  at  a  salary  of 
about  £1.000  ]5er  annum. 

Edgware  and  Hampstead  Railway. — The  B.  of  T.  has 

extended  for  one  year  the  time  tor  the  completion  of  certain  works, 
purchase  of  land,  Jcc,  in  connection  with  the  construction  of  this 
railway. 

Huddersfield. — Year's  Working. — The  total  income  of 

the  tramway  undertaking  for  the  year  ending  March  31st  last 
amounted  to  £174,292,  as  compared  with  £152,436  last  year.  The 
surplus  amounted  to  £7,462,  as  against  £9.844  for  the  previous 
year,  £6.750  being  allocated  to  the  relief  of  the  rates,  and 
£712  transferred  to  the  reserve  and  renewals  accoimt,  which  now 
amounts  to  £60,692. 

Leeds. — Parcels  Service. — The  tramway  parcel  carry- 
ing depai'tment,  recently  established,  is  to  be  considerably  extended 
very  shortly,  and  it  is  stated  that  traders  are  to  be  offered  a  special 
inducement  to  use  the  system  by  an  arrangement  of  a  5  per  cent, 
discount  on  parcel  stamp  purchases  in  lots  of  £  5  or  over,  and,  where 
desired,  monthly  accounts  may  be  opened. 

London.  —  Women    Conductors.— According    to    the 

Tramway  and  Railway  World,  Mr.  L.  E.  Harvey,  general  manager 
of  the  Hford  Tramways,  has  been  notified  by  the  Commissioner  of 
Police  that  all  inquiries  as  to  women  applicants  for  tramway  car 
conductors'  licences  should  be  made  by  the  jiolice  instead  of  by  the 
tramway  officials.  It  appears  that  in  September,  1915.  when 
women  conductors  were  first  employed,  the  Chief  Commissioner  of 
Police  agreed  with  all  the  managers  of  the  metropolitan  tramways 
that  the  latter  should  make  all  inquiries  as  to  character,  age, 
A:c..  and  that  on  the  manager's  certificate  the  police  would  issue  a 
licence.  Now,  for  no  stated  reason,  this  arrangement  has  been 
rescinded,  after  having  worked  satisfactorily  tor  nearly  24  years. 
Mr.  Harvey  has  addressed  a  letter  of  protest  to  the  Commissioner, 
pointing  out  that  there  was  no  reason  for  the  alteration,  and  that, 
bearing  in  mind  the  considerable  extra  duties  of  the  police  at  the 
present  time,  the  proposed  arrangement  would  greatly  delay  the 
issue  of  licences. 

Mexico. — The  company  owning  the  electric  street  car 
system  of  Mexico  City  and  its  suburbs  has  established  a  Committee 
of  .Fustice,  before  which  all  persons  having  complaints  against  em- 
ployes of  the  lines  are  invited  to  appear  and  present  their  charges. 
Several  hundred  such  cases  have  already  arisen,  and  the  findings  of 
the  Committee  are  enforced  by  the  company.  There  are  over  3,000 
employes  on  the  various  lines  of  the  system. 

Nelson. — Fare  Revision.  —  At  the  T.C.  meeting,  last 
week,  Mr.  W.  F.  Cooke,  chairman  of  the  Electricity  and  Tramways 
Committee,  in  referring  to  the  decision  of  the  Committee  to  abolish 
id.  fai'es,  stated  that  the  Committee  was  paying  more  tlian  £1,150 
in  wages  over  what  was  paid  before  the  war,  and  for  the  ensuing 
year  it  was  faced  with  an  additional  advance,  which  meant  another 
£1,000.  Nelson,  he  added,  was  the  last  borough  in  the  whole  of 
England  to  abolish  id.  fares. 
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Padiham.— The  U.JJ.C.  has  decided  that  a  report  be 
prepared  upon  the  position  of  the  Coimcil  with  respect  to  the 
tramwa^-s  "within  the  urban  district,  and  submitted  to  a  special 
meeting  of  the  General  Purjxises  Committer. 

Preston. — Wobkhkn's  Fares. — The  Corporation  pro- 
poses discontinuing  the  present  workmen's  fares,  and  to  charge 
workmen  sinyle  fare  for  return  journeys. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Holland. — Java  and  Holland  are  now  in  commnnication 
by  wireless  over  a  distance  of  10,000  miles.  The  station  at 
Bandoeng'.  Java,  is  transmitting' 5.000  words  daily  to  Scheveningen, 
near  The  Hague.     It  is  2,800  ft.  above  sea  level. — T.  and  T.  Age. 

Rumania. — According  to  a  Renter  telesrram,  referring 
to  the  fact  that  Germany,  under  the  peace  treaty,  has  assured  to 
herself  possession  of  the  telegraph  lines,  wireless  installations,  and 
cable  system  on  the  Rumanian  coast,  the  Keir/i.yhist  says  that 
these  measures  are  connected  with  a  plan  for  a  big  German  intelli- 
gence service  after  the  war,  particularly  in  the  wireless  domain. 

Germany  has  secured  permanent  telegraphic  communication  with 
Turkey  '•;«,  Rumania,  the  right  to  make  the  fullest  use  of  all 
telegraphs  in  Rumania,  and.  until  the  year  1950,  a  cable  station 
on  what  remains  of  the  Rumanian  coast. — T/ie  T'ime.i. 

Sweden.— According  to  ad-saces  from  Stockholm,  the 
Swedish  Telegraph  Administration  has  made  representations  to  the 
Government  with  regard  to  the  reorganisation  of  the  radio-telegraph 
service,  especially  in  the  matter  of  installations  on  mercantile  ships. 
Hitherto  the  shipowners  have  been  compelled  to  apply  to  the  inter- 
national company — the  Societe  Anonyme  de  Telegraphic  sans  Fil 
of  Brussels — which  is  said  to  be  the  owner  of  the  working  rights 
for  Sweden  of  both  the  Telefunken  and  the  Marconi  systems.  The 
tendency  of  this  company  is  declared  to  lie  in  the  dii-ection  of 
endeavouring  to  bind  the  shipowners  also  for  the  future  when  the 
patents  expire,  so  as  to  be  able  to  retain  its  monopoly  in  this 
respect.  The  Telegraph  Administration  considers  that  the  letting 
out  on  hire  of- ship  installations  should  be  taken  over  by  the  Admin- 
istration, and  after  negotiations  with  the  Elektriska  Aktie  Bolaget 
A.E.G.  of  Stockholm,  which  represents  the  licensee  company  men- 
tioned, has  entered  into  an  agreement  for  the  delivery  of  0'5-KW. 
installations  on  the  Telefunken  system  for  the  account  of  the 
Telegraph  Administration.  The  Administration  intends  to  invite 
Swedish  shipowners  to  subscribe  for  such  installations  in  the  same 
manner  as  in  the  case  of  telephone  exchanges.  Stations  for 
ocean-going  vessels,  with  plants  of  from  1  to  2  KW.,  will  be  dealt 
with  later. 

Wireless  Strike. — The  wireless  operators  are  threatening 
to  strike  if  their  wagej  grievances  are  not  remedied. 


CONTRACTS  OPEN  AND  CLOSED. 


Government  Contracts.- 

-A.prU,  191b  — 


-List  of  neV  contracts  placed  in 


,  Or 


laj  apparatus.— F.  R.  Butt  4Co.,  Ltd. ;  Cavendistf  Electrical  Co.,  Ltd. ; 

H.  \V.  Cox  &  Co.,  Ltd, ;  Medical  Supply  Association;.  Seliall  4  Son  ; 

Watson  A  Sons  (Electro-Medicall  Ltd. 
Dynamos.— Electric  Construction  Co.,  Ltd. 
Electric  lighting  sets.— Robey  &  Co.,  Ltd  .  < 

Genernting  sets.— .\ustin  Motor  Co..   Ltd. :    F.  S.   Bennett,  Ltd. ;  H.  T. 

Boothrovd,  Ltd.;   British  Westinghonse  E.  &  M.  Co.,  Ltd.;   Buffalo 

Forge  Co.,  Ltd. ;   H.  Green  &  Co. :  J.  H.  Holmes  &  Co. :    R.  A.  Lester 

and  Co.,  Ltd.:  Lyon  &  Wrench,  Ltd.;  NewPelaphone  Engine  Co.,  Ltd. 
.Motors  and    parts.— British  Westinghonse  E.  &  M.  Co.,   Ltd.;   Electrii- 

Construction  Co.,  Ltd. :  Phienix  Dynamo  Manufacturing  Co.,  Ltd. 
Switchboards.- Dorman  &  Smith  ;  J.  H.  Tucker  4  Co. 
Insulating  tape.— B.  I.  &  Helshy  Cables  Ltd. ;  India-Rubber  &  Gutta-Percha 

Co.,  Ltd.;   Johnson  &  PhiUiijs,   Ltd.;   Siemens  Bros  &  Co.,  Ltd.;.  A. 

Terry  4  Co.- 
Trausforiners.— Brush  Electrical  Engineering  Co.,  Ltd. 

India  Office.    Stores  Depaktment. 
Cells.- Pritchett  &  Gold,  &c.,  go.,  Ltd. 
Generating  sets. — Lancashire  Dynamo,  Ac,  Co.,  Ltd. 

H.M.  Office  of  'Works. 
Engineering  services,  spare  parts  for  conveying  plant,  grain  stores.— H. 

Simon,  Ltd. 
National  Physical  Laboratory. — New  aero-dynamics  building. 
Electric  storage  battery.— Pritchett  &  Gold  Electric  Power  Storage  Co.,  Ltd. 

Post  Office. 
Telegraph   apparatus. — Automatic    Telephone  Manufacturing  Co.,   Ltd.  ; 

India-Rubber  &  Gutta-Percha  Telegraph  W'orks  Co.,  Ltd. ;   Telegraph 

Condenser  Co.,  Ltd. 
Telephone  apparatus. — Automatic  Telephone  Manufacturing  Co.,  Ltd.  ; 

British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. 
Testing  apparatus.— India-Rubber  &  Gutta-Percha  Telegraph  'Works,  Co., 

Limited. 
Submarine  cable. — Siemens  Bros.  &  Co.,  Ltd.;  Telegraph  Construction  and 

Maintenance  Co.,  Ltd. 
Telegraph  and  telephone  cable.— B.  I.  &  Helsby  Cables,  Ltd.  ;   Craigpark 

Electric  Cable  Co.,  Ltd. ;  Henley's  Telegraph  Works  Co.,  Ltd. ;  .Johnson 

and  Phillips.  Ltd. ;  Telegraph  Construction  &  Maintenance  Co..  Ltd. ; 

Union  Cable  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Telephone  cords.— B.  I.  &  Helsby  Cables,  Ltd.  ;  Siemens  Bros,  .t  Co.,  Ltd  ; 

Western  Electric  Co.,  Ltd. 
Plug  covers.— Spauldings,  Ltd. 
Insulator  spindles  and  rod  stays. — BuUers,  Ltd. 
Stay  swivels. — Guest,  Keen  &  Nettlefolds,  Ltd. 
Bronxe  wire.— T.   Bolton  &  Sons,   Ltd. ;   Shropshire  Iron  Co.,  Ltd.  ;   V. 

Smith  &  Co.  (incoi*porated  in  the  London  Electric  "Wire  Co.  &  Smiths, 

Limited). 
Bronze  wire,  insulated.— B.  I.  &  Helsby  Cables,  Ltd. 
Annealed  copper  wire.— Shropshire  Iron  Co.,  Ltd. 
Copper  strand  wire.— B.  I.  &  Helsby  Cables,  Ltd. ;    Shropshire  Iron  Co., 

Ltd. :    P.  Smith  &   Co.   Uncorporatcd  in  the  London  Electric  Wire 

Co.  i  Smiths,  Ltd.) 
Galvanized  iron  wire. — Dorman  Long  &  Co.,  Ltd. ;  R.  Johnson  \-  Nephew, 

Ltd. ;  Rylands  Bros.  Ltd.  ;  Shropshire  Iron  Co.,  Ltd.  ;  F.  Smith  .t  Co. ; 

Wire  Manufacturers,  Ltd. 


FORTHCOMINQ     EVENTS. 


Boyal    Society  of  Arts.— Wednesday,  May  29th.     At  4.30  p.m.     At  John 

Street,    Adelphi,   W.C.     Paper  on  "  Organic   Chemistry    in    Relation    to 

Industry,"  by  Dr.  M.  O.  Forster,  F.R.S. 
InsUtation  of  Electrical   Engineers.— Thursday,  May  33th.    At  G  p.m.    At 

the  Institution  of  Civil  Engineers.    Annual  general  meeting. 
Junior  Institution  of  Engineers.    Friday,  May  31st.    At  7.30  p.m.    At  3'J, 

Victoria  Street,  S.W.    Final  informal  discussion  evening  of  the  session. 
(Norlli-Eastern  Section.)— Tuesday,  May  28th.     At  7.15  p.m.    At  the 

M-iniug  Institute,  Neville  Street,  Newcastle-on-Tyne.    Paper  on  "  Lighting 

Phenomena,"'  by  Mr.  S.  A.  Stigant. 
Salford   Teclinical   and   Engineering   Association.— Saturdav.  June  ist. 

Visit  to  Messrs.  Matthews  i  Yates,  Ltd.,  Cyclone  Works,  Swiiiton. 


OPEN. 

Australia.  —  Brisbane. — July  1st.  Treasury.  Steam- 
driven  turbo-alternators,  boilers,  and  boiler-house  equipment  for 
the  Inkerman  irrigation  area  near  Townsville,  N.  Queensland. 
Under-Secretary,  the  Treasur"?,  Brisbane. 

Melbodrne. — July  3rd.  Victorian  Railways  Department.  Electric 
meters  for  power  circuits.  Chief  Storekeeper,  Railway  Offices,  Spencer 
Street. 

Belfast.— May  3 1st.  Electricity  Department.  0,000  yd.  i  if 
6-core  O'l  sq.  in.  lead-covered,  paper-insulated  cable  and  laying. 
See  "  Official  Notices  '  to-day. 

Erith. — Electricity  and  Tramways  Department.  ."iOO-kw. 
rotary  converter  with  transformers,  switchgear.  inc.  See  "  Official 
Xotices  "  May  18th. 

London. — Lslington. — May  24th.  Lighting  Committee. 
.I.OOO-KW.  turbine,  alternator,  exciter,  condensing  plant,  switchgear, 
piping,  &c.,  water-tube  boiler,  coal  conveyer,  telpher,  burners, 
steam  piping,  &c.     See  "Official  Xotices"  April  19th. 

Newcastle-under-Lyme. — Electricity  Department.  One 
1.50-KW.  rotary  or  motor-converter  set  and  switchgear.  See  "  Official 
Notices"  to-day. 

Manchester. — May  28th.  Electricity  Committee.  Storef? 
for  12  months.  Mr.  F.  E.  Hughes,  Secretary;  Electricity  Depart- 
ment. Town  Hall. 


CLOSED. 


Barnes. — U.D.C.     Tenders  accepted  : — 

Cable.— Henley's  Telegraph  Works  Co.,  Ltd. 
Stoneware  dacts. — Doulton  &  Co.,  Ltd. 


NOTES. 

Foreign  Languages   and  Trade. — The  following  letter 

arrived  while  we  were  going  to  press  : 

"  Your  excellent  leader  of  the  1 7th  inst.  establishes  the  importance 
of  a  knowledge  of  foreign  languages  in  the  approaching  commercial 
struggle  for  overseas  trade. 

"  Should  we  not,  at  the  same  time,  appreciate  that  while  there  are 
very  many  languages  of  speech  there  are  now  substantially  only 
two  languages  of  atantity — viz...  our  own  and  the  metric  system  .' 

"  For  many  years  past  we  have  been  obliged  to  employ  the 
metric  system  to  an  ever-increasing  extent  in  our  export  trade, 
and  we  thus  hamper  ourselves  by  continuing  the  use  of  our  own 
obsolete  system,  because  we  are  therel)y  employing  two  languages 
of  quantity  when  one — the  international  metric  .system — woidd 
suffice  for  all  purposes. 

"  In  the  recently  issued  report  by  the  Committee  on  Commercial 
and  Industrial  Policy  after  the  War.  the  statement  is  matle  that 
if  we  now  adopted  the  metric  system  we  should  be  required  to 
work  in  two  sy.stems /»;•  «  generntiiiii.  but.  even  assuming  this  were 
true,  it  appears  to  me  much  less  appalling  than  our  alternative 
prospect  of  employing  two  systems  /i/y  nil  time. 

"Harry  Allcock. 

"Manchester,  .1/«y  21^'^  191S. " 

Restrictions  in  the  Use  of   Gas  and  Electricity^ — -^11 

communications  on  the  subject  of  the  restrictions  in  the  use  of  gas  and 
electricity  should  be  addressed  to  Mr.  Graham  Roper,  C.B.,  assistant 
secretory  to  the  Board  of  Trade,  7,  Whitehall  Gardens,  London. 
S.W.  1. 

Economic  Policy. — It  is  the  intention  of  the  Chancellor 
of  th<;  Excheiiuer  to  make  a  general  statement  shortly  on  the 
progress  made  by  the  Allies  in  carrying  out  the  policy  agreed  to  in 
the  Paris  Economic  Conference  resolutions. 
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The    Value    of    " g"  in   Engineering    and    Physical 

Work. — The  effect  of  variations  in  the  intensity  of  gravity  is  very 
often  discuased,  but  the  exact  magnitude  of  the  effect  and  the 
complete  method  of  takintr  account  of  it  are  never  given  except  in 
inaccessible  treatises.  In  an  article  by  Dr.  Sandford  A.  Moss  in 
the  General  Electric  Beriew  (May,  lltlS,  Vol.  XXI,  No.  5),  the 
author  has  collected  the  data  on  the  matter,  and  arranged  them  in 
convenient  shape  so  that  the  exact  magnitude  of  the  variation  is 
easily  seen,  and  the  cases  whei-e  corrections  are  necessary  are  easily 
found.  The  data  for  making  the  corrections  when  they  are 
necessary  are  also  worked  up  in  a  form  which  is  very  much  more 
convenient  for  actual  use  than  has  ever  been  given  before.  It  is  pro- 
posed that  each  laboratory  shall  work  up,  once  for  all,  its  correction 
factor  for  reducing  force  measurements,  ice,  to  the  standard 
"  il  '  from  the  data  which  are  given,  and  thereafter  use  the  factor 
in  experimental  work,  or  not,  according  to  the  degree  of  precision 
desired.  The  author,  while  compiling  the  article,  collaborated  with 
the  U.S.  Coast  and  Geodetic  Survey  officials  and  with  Prof.  E.  V. 
Huntiujjton,  of  Harvard,  who  is  a  recognised  authority  on  the 
subject.  The  data  given  may,  therefore,  be  considered  authori- 
tative. 

For  Sale. — Leeds  Corporation  Tramways  Committee 
invites  offers  for  one  L'-ton  hand-operated  overhead  travelling 
crane.     Particulars  are  given  in  our  advertisement  pages  today. 

Volnnteer  Notes. — London  Army  Troops  Companies, 

Volunteer  Enoineers.— Headquarters:  Balderton  Street,  Gros- 
venor  Square.  W.  1. 

Ordere  tor  the  week  ending  .June  1st,  1918,  by  Lient.-Colonel  C.  B.  Clay, 
V.D.,  Commanding, 

Captain  of  the  Week.— Cb.^%.  E.  G.  Fleming. 

Next  tor  Duty.~Ca.ft,.  W.  Hynam. 

Monday,  May  27tli.— No.  3  Company,  6.30—8.30.  Recruits'  Diill,  6.30— «.30. 
Signalling  Section,  6.30—8,30. 

Tuesday,  May  28th.— Lecture  on  "Demolitions,"  6.30.  Physical  Drill  and 
Bayonet  Fighting,  7.30. 

Wednesday,  May  29th.— No.  1  Company,  Entrenchments,  &c.,  6.30—8.30. 
Recruits'  Drill,  6.30. 

Thursday,  May  30th.— No.  2  Company,  Entrenchments,  Ac,  6— 8.  Recruits' 
Drill,  6.30.  Signalling  Section,  6.30—8.30.  Ambulance  Section,  6.30—8.30. 
Band  Practice,  7. 

Friday,  May  31st.— Musketry  tor  the  whole  Corps,  5.30—8. 

Saturday,  June  1st.— Knotting,  lashing,  &c.,  tor  the  whole  Corps,  2.45 — 4.45. 
Musketry,  2.45— J.45. 

(By  order)  Maoleod  Ybabslbt,  Capt,  and  Adjutant, 

Fires  in  Germany. — According  to  the  Petit  Faiisieti, 
there  was  an  epidemic  of  fires  in  Germany  on  Saturday  last,  in- 
cluding a  big  outbreak  in  the  works  of  Siemens-Schuckert  in 
Berlin. 

Maintenance     of    Turbo-Alternators. — Mr.    L.    Fokes 

gives  some  helpful  hints  and  advice  on  the  above  subject  in  the 
Colliery  h' mirdi a n  oi  Apri\  12th,  and  particularly  with  regard  to  the 
dismantling  of  generators  for  cleaning  purposes,  he  remarks  that, 
in  spite  of  filters,  either  wet  or  dry,  it  is  impossible  to  prevent  dust 
accumulating  inside  generating  plant.  It  gets  there  in  various 
ways.  Some  dust  is  made  by  the  machine  itself — probably  from 
the  insulation  of  the  windings.  A  little  gets  through  the  filter, 
and  a  much  larger  quantity  is  drawn  in  through  the  openings  for 
the  rotor  shaft  in  the  end  shields  of  the  generator.  The  idea  that  a 
filter  removes  all  necessity  for  cleaning  generators  is  quite  wrong, 
and  end  shields  should  be  regularly  removed  in  order  to  clean 
down  and  varnish  the  end  windings,  and  also  to  see  if  oil  or  other 
matter  is  finding  its  way  into  the  machine. 

Many  of  the  ducts  through  which  the  ventilating  air  has  to  pass 
are  at  right  angles  to  the  axi^  of  the  machine.  It  is  very  difficult 
to  get  at  these  ducts  for  cleaning,  unless  a  machine  is  completely 
dismantled  and  the  rotor  removed.  This  entails  a  good  deal  of 
work,  but  it  ought  to  be  carried  out  once  in  three  or  four  years, 
depending  on  the  conditions  noticed  when  the  end  shields  of  the 
machine  are  removed. 

The  removal  of  the  rotor  is  an  operation  requiring  great  care 
throughout  the  whole  operation,  especially  in  withdrawing  it  from 
inside  the  stator,  as  the  laminated  cores  of  the  rotor  and  stator  will 
not  slide  one  over  the  other  without  displacing  the  core  plates  and 
probably  driving  some  into  the  winding  tubes. 

When  dismantling  becomes  necessary  for  cleaning  purposes,  the 
generator  coupling  should  be  disengaged  from  the  turbine,  and  the 
bearing  covers  removed  on  either  side  of  the  generator.  A  large 
sheet  of  J-in.  iron  should  be  obtained,  about  18  in.  or  2  ft.  wide, 
and  long  enough  to  project  slightly  over  each  end  of  the  rotor.  The 
sheet  should  be  curved  exactly  to  the  shape  of  the  inside  of  the 
generator  stator. 

After  removing  the  end  shields,  the  sheet  of  iron  should  be  intro- 
duced between  the  top  of  the  rotor'and  the  stator,  and,  whUe  held 
at  each  end,  should  be  carefully  worked  down  on  one  side  of  the 
rotor  until  it  lies  on  the  bottom  half  of  the  stator  and  under  the 
rotor.  After  removing  the  holding-down  bolts  of  the  generator 
and  dismantling  the  exciter  field,  a  lift  should  be  taken  by  slings 
fastened  to  the  stator.  As  the  stator  is  lifted,  the  rotor  comes  to 
rest  on  the  iron  sheet,  and  the  whole  is  lifted  by  the  crane  into  a 
suitable  position  for  removing  the  rotor. 

Having  placed  the  whole  machine  on  suitable  packing,  the  crane 
Bhould  be  fastened  to  one  end  of  the  rotor  shaft,  while  a  strong 
trestle  is  placed  under  the  opposite  end,  so  that  a  large  pole  may 
be  used  as  a  lever  to  ease  that  end  of  the  rotor  upwards  as  the  crane 
lifts  and  travels  slightly  away  from  the  stator,  pulling  the  rotor 
with  it  in  easy  stages. 

The  iron  sheet  either  travels  with  the  rotor  or  the  latter  slides 
on  it,  which  is  immaterial,  as  in  any  case  the  iron  readily  slides 
over  the  surface  of  either  without  catching  the  laminations.    When 


the  rotor  is  half  way  out,  the  end  of  the  shaft  should  be  packed  up 
and  a  final  hitch  taken  round  the  centre  of  the  rotor  by  steel  slings, 
under  which  strips  of  hard  wood,  a  few  inches  wide,  should  be 
placed  to  prevent  the  slings  pulling  into  the  air  ducts  of  the  rotor 
and  damaging  the  plates. 

While  the  machine  is  apart,  all  air  ducts  should  receive  special 
attention,  being  thoroughly  cleaned  by  compressed  air  after  all  the 
dust  and  dirt  has  been  loosened  by  a  brush  or  other  suitable  means. 
It  is  an  advantage  after  all  dirt  and  dust  is  removed  to  spray  one 
tliin  coat  of  varnish  over  the  exposed  tubes  and  sides  of  the  slots, 
as  smooth  surfaces  do  not  hold  the  dust  nearly  so  readily  as  rough 
surfaces  do.  Special  attention  should  be  given  to  the  bottom  half 
of  the  stator.  as  the  slots  at  this  point  become  blocked  more  quickly 
than  at  any  other  part. 

The  replacing  of  the  rotor  is  simply  carried  out  by  reversing  the 
operations  of  removal.  The  iron  sheet  is  placed  in  the  bottom  of 
the  stator  before  introducing  the  rotor,  and  when  the  machine  is  in 
place  and  the  rotor  resting  in  its  bearings,  the  sheet  may  be  re- 
moved by  working  it  up  to  the  top  of  the  rotor  and  withdrawing 
it.  The  insertion  and  withdrawal  of  the  iron  sheet  at  the  top  part 
of  the  machine  is  necessitated  by  the  bearings,  iVc,  being  in  the 
way  of  introducing  or  removing  it  from  the  bottom. 

Referring  to  slip  rings,  the  author  jxiints  out  that  many  will 
have  noticed  that  one  of  the  slip  rings  on  a  turbo-alternator  wears 
much  more  quickly  than  the  other.  This  wear  is  often  very  rapid 
when  the  rings  are  made  of  soft  metal,  .although  it  still  takes 
place  even  when  steel  rings  are  used.  The  current  which  supplies 
the  excitation  of  the  field  is,  of  course,  fed  into  the  rotor  by  means 
of  one  slip  ring,  while  it  leaves  the  rotor  by  the  other  ring,  and  it 
will  be  found  that  the  ring  conveying  the  current  from  the  rotor  is 
the  one  which  wears  most.  There  appears  to  be  some  chemical 
action,  assisted  by  the  passag-e  of  the  current  from  the  ripg  to  the 
brushes,  which  deposits  copper  (if  the  rings  are  of  that  metal)  upon 
the  brushes,  and  this  in  turn  may  play  .some  part  in  the  rapid  wear 
of  the  slip  rings  through  the  metallic  coating  impairing  the  lubri- 
cating properties  of  the  contact  surfaces.  Slip  rings  are  usually 
difficult  to  renew,  and  it  is  a  good  plan  to  change  over  the  leads  of 
the  generator  field  periodically,  so  that  the  polarity  of  the  current 
is  changed  with  reference  to  the  respective  rings. 

As  a  result  of  this  practice  the  rings  both  wear  equally,  and 
their  combined  life  is  nearly  doubled.  The  ring  surfaces  should 
be  kept  as  true  as  possible,  and  any  uneven  patches  should  be 
turned  off  immediately  they  appear. 

Electricity    for     Wounded     Soldiers.  —  Ah    electrical 

apparatus  which  totally  numbs  the  severest  nerve  pains,  while  at 
the  same  time  gradually  bringing  about  a  permanent  cure,  a 
machine  which  will  cure  acute  "water  on  the  knee"  in  one 
20-minute  "  exposure,"  and  another  which  charges  the  patient  up 
like  a  storage  battery,  are  a  few  of  the  wonders  of  the  Radcliffe 
Infirmary  for  wounded  soldiers  at  Oxford.  The  problem  of  how 
to  exercise  electricity  on  paralysed  muscles  without  unduly  stimu- 
lating the  healthy  ones,  has  been  solved  by  means  of  a  newly- 
perfected  system  of  condensers,  which  causes  the  injured  muscles 
slowly  to  contract  and  relax,  while  the  healthy  ones  remain 
quiescent. — Journal  of  Electricity. 

Fatality. — An  inquest  has  been  held  into  the  death  of 
William  Lovell,  aged  14,  a  probationary  fitter  employed  by  the 
Avonside  Engineering  Co.,  Fishponds,  Bristol.  He  was  found  dead 
in  a  travelling  crane  at  the  Avonside  works,  on  a  Sunday  morning, 
having  apparently  been  there  since  the  previous  afternoon.  Dr. 
Hai-ry  Grey,  who  made  a  post-mortem  examination,  attributed 
death  to  collapse  following  congestion  of  the  lungs,  and  said  there 
was  no  indication  of  electric  shock.  A  subsequent  examination 
revealed  a  mark,  which  resembled  a  burn,  on  the  right  hand,  and 
although  this  did  not  alter  Dr.  Grey's  conclusions,  the  jury  asked 
for  further  medical  evidence.  This  was  forthcoming  when  the 
City  Coroner  (.Mr.  A.  E.  Barker)  resumed  the  inquiry,  at  the 
Coroner's  Court,  on  Thursday  last  week.  Dr.  Grey  added  to  his 
previous  statement  that  he  did  not  know  on  the  former  occasion 
that  there  were  live  wires  which  the  boy  could  have  touched. 
He  was,  however,  still  of  opinion  that  death  was  due  to  conges- 
tion of  the  lungs,  and  not  to  electric  shock.  Dr.  E.  V.  Foss  said 
that  the  mark  on  the  right  hand  was  evidently  a  burn,  but  he 
could  not  say  how  it  was  inflicted.  He  was  unable  to  give  an 
opinion  as  to  the  3ause  of  death.  The  appearances  noted  by 
observers  in  cases  of  electric  shock  differed,  and  it  was  possible 
that  in  this  case  death  was  due  to  shock.  Dr.  .1.  S.  Mather  said 
that  it  seemed  quite  possible  that  the  lad  received  a  shock,  and  the 
position  in  which  the  body  was  found  was  that  in  which  he  would 
have  expected  it  to  be  if  there  had  been  contact  with  the  wires. 
The  jury  returned  a  verdict  of  "  Accidentally  electrocuted." 

Pulverised  Fuel. — In  a  series  of  articles  appearing  in  the 

(leneral  Electric  lierieu-  under  the  heading  "Methods  for  More 
Efficiently  Utilising  Our  Fuel  Resources,"  by  Mr.  F.  P.  Coffin, 
the  current  issue  contains  Part  XVII,  dealing  with  the  extent  of 
the  use  of  pulverised  fuel  in  the  industries  and  its  possibilities  in 
the  war.  The  article  is  presented  in  two  sections  ;  the  first  section 
briefly  summarises  the  advantages  of  pulverised  coal,  treats  of  the 
Buitaiiility  of  its  use  as  fuel  for  stationary  boilers,  locomotives, 
steamships,  and  metallurgical  furnaces,  and  recommends  its  adop- 
tion to  conserve  coal  resources,  and  to  release  for  military  use  the 
fuel  oil  now  burned  for  industrial  purposes.  Following  a  descrip- 
tion of  the  indispensable  part  that  electric  power  plays  in  the  pre- 
paration, handling,  and  burning  of  pulverised  fuel,  the  second 
section  of  the  article  presents  an  impressive  list  of  the  American 
users  of  pulverised  fuel.  The  firms  mentioned  in  this  list  all  use 
American-made  equipment. 
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Foreign    Trade. — The  April  Figures. — The   official 

returns  of   imports  and    exports   during  last  month   contain    the 
following'  electrical  and  machinery  figures  : — • 


April, 

1918. 

64,645 

754,157 


Ihc.  or 

dec: 

-  41,532 

+  156,616 


4  months,  1918. 

Inc.  or  dec. 

-     207,147 

+     907,279 


Import.*?. 
Electrical  goods 
Machinery 

Exports. 
Electrical  f^owia          ...       145,244  -   75,161        -     618,020 

Machinery       l.SOS.OitO         +   28.331       —  1,914.420 

Appointments  Vacant.— i^tation  superintendent  (£226), 

for  the  Rawtenstall  Corporation  Electricity  Department  ;  charge 
engineer  (i;7s.  nd.),  for  the  Bedford  Corporation  Electricity  Under- 
taking ;  two  switchboard  attendants  (58s.  6d.)  for  the  Burnley 
Corporation  Electricity  Supply  Works  ;  shift  engineer  C50s.)  for  the 
Watford  U.D.C.  Electricity  Department.  See  our  advertisement 
pages  to-day. 

Standardisation. — A  reader  on  active  service  in  France, 
writing  to  thank  us  for  forwarding  copies  of  the  Review,  says  : — 
"  I  recently  received  the  enclosed  verses  on  standardisation  from 
an  engineering  friend  in  Birmingham,  to  whose  battery  I  used  to 
reply  with  shot  from  the  Electrical  Review  locker.  I  at  once 
thought  of  you,  and  obtained  permission  to  pass  it  on  to  you.  I 
know  you  will  appreciate  it  '  : — 

Standardisatton. 
Time  was  when  a  man,  with  heail  and  with  hand. 
Wrought  at  his  trade.    T5e  it  breastplate  or  brand. 
Be  it  crocket  or  dripstone  or  saint  in  his  niche. 
He  put  in  his  best,  be  it  rivet  or  stitch. 
He  chose  his  own  iron,  he  struck  his  own  blow,  .- 
He  blew  his  own  bellows,  and  saw  his  job  grow, 
And  he  finished  it  off  with  a  sigh  of  content. 
For  he  knew  it  was  good  for  he  knew  what  he  meant. 
But  now  we  must  all  of  us  do  as  we're  told. 
Nor  think  for  ourselves  as  we  used  to  of  old : 
Gainst  freedom  of  growth  we've  egregiously  sinned,  ' 

Our  outlook  is  narrow,  our  knowledge  is  "  tinned." 
AVe've  standardised  habits  and  standardised  meat. 
We've  standardised  corns  on  standardised  feet  ; 
Each  specialised  woman  and  circumscribed  man 
Has  a  crystallised  brain  in  a  narrow  brain-pan  ! 
For  the  wisdom  of  genius  and  the  science  of  sages 
Have  given  us  jigs  and  have  given  us  gauges. 
And  to  make  intellectual  efforts  the  fewer. 
They've  since  introduced  the  professional  viewer. 
In  short,  all  our  means  are  directed  to  quench 
The  heavenly  spark  by  anvil  and  bench  ; 
Thank  goodness,  however,  we  cannot  quite  dim  it, 
We've  still  a  few  brains  that  will  not  pass  the  "  limit "  I 
April.  1918.  A.  Y. 

A  Royal  Visit. — On  Tuesday  tbe  King  and  Queen, 
accompanied  by  Princess  Mary,  visited  various  factories  in  Essex, 
including  a  telephone  factory,  of  which  Sir  John  Bethell  is  chair- 
man of  the  directors.  The  Royal  party  was  received  with  banners 
bearing .  messages  of  welcome  and  pledges  to  work  loyally  till 
victory  is  won,  and  a  large  number  of  girls  belonging  to  the  night 
shift  lined  the  way  to  the  workshops  :  a  considerable  number  of 
discharged  soldiers  who  are  working  in  the  factory  were  also  drawn 
up,  and  the  King  chatted  with  many  of  them  before  entering  the 
works.  The  processes  of  turning  metal  parts,  nickel  and  tin- 
plating,  spray  painting,  oxy-acetylene  welding,  and  tele])hone 
manufacture  were  in  full  swing,  and  the  King  inspected  an  exhibit 
of  field  telephones  and  water-tight  telephones  for  use  in  mines,  the 
purposes  of  which  were  explained  by  the  managing  director. 

Tlie  I.E.E.  Wiring  Rules. — Tlie  Council  has  adopted  a 

recommendation  of  the  Wiring  Rules  Committee  that  Rules  No.  68 
and  69  in  the  7th  edition  of  the  Wiring  Rules  (issued  March,  1916) 
be  cancelled  and  that  the  following  be  substituted  : — 

yeiv  Bute  68A". — Unarmoured  conductors  having  a  sheathing 
containing  not  less  than  95  per  cent,  pure  lead  (the  remainder  con- 
sisting of  rarer  metals)  and  of  a  thickness  not  less  than  that 
specified  in  the  Engineering  Standards  Committee's  Report  (No.  7) 
on  "  British  Standard  Copper  Conductors  '  may  be  used  provided 
that — 

(rt)  They  are  supported  by  means  of  clips,  saddles,  or  clamps  of 
such  form  as  will  not  indent  or  damage  the  sheathing  and,  if 
metallic,  of  some  metal  other  than  copper.  The  supports  shall  be 
at  intervals  sufficiently  short  to  prevent  appreciable  sagging  of  the 
conductor. 

Conductors  when  vertical  shall  be  fixed  by  the  same  means,  with 
supports  at  the  same  intervals,  as  when  horizontal,  unless  they  be 
inaccessible,  when  a  length  not  exceeding  10  ft.  may  be  allowed 
between  the  supports  provided  that  the  upper  support  firmly  grips 
the  cable  or  wire,  and  that  where  there  is  a  change  of  direction 
from  horizontal  to  vertical  they  are  brought  over  a  rounded  support 
of  a  radius  not  less  than  three  times  the  external  diameter  of  the 
sheathing. 

Q>)  They  are  protected  by  wood  or  metal  casing  or  conduit  where 
exposed  to  mechanical  injury,  and  by  metal  conduit  (Rule  63rt) 
where  buried  in  plaster,  cement,  or  brickwork.  Such  conductors 
laid  between  floors  and  ceilings,  between  lath  and  plaster  or  other 
hollow  partitions,  or  through  partitions  and  walls,  need  not  be  so 
protected. 

(f)  They  do  not  come  into  contact  with  damp  brickwork  or 
plaster. 


('/)  The  metal  sheathing  of  the  conductors  is  earthed  and  is 
made  electrically  continuous  throughout  by  means  of  wiped  joints, 
or  alternatively,  by  bonding  clamps  specially  designed  for  the 
purpose  or  forming  part  of  boxes  or  similar  fittings  entered  by 
the  conductors.  The  continuity  of  the  sheathing  shall  comply  with 
Rule  69_V  and  the  earthing  with  Rules  34  and  35. 

]\eic  Rule  69A. — The  resistance  of  the  metal  sheathing  between 
any  two  points  of  a,  completed  installation  shall  not  exceed 
two  ohms. 

Cheese-Making    in    a    Power    House. — Canon  Sutton, 

chairman  of  the  Cumberland  County  Council,  has  been  instru- 
mental m  starting  a  cheese  factory  at  Bridekirk,  Cockermouth, 
which  the  Board  of  Agriculture  have  equipped  with  plant  capable 
of  dealing  with  200  gallons  of  milk  daily.  The  factory  has  been 
established  in  an  electric  power  house  belonging  to  Colonel  Green- 
Thompson. — Times. 

Metropolitan  Munitions. — According  to  the  Times,  it  has 

been  arranged  by  mutual  agreement  that  the  work  hitherto  done 
in  the  London  district  by  the  Metropolitan  Munitions  Committee 
shall  be  transferred  to  the  Ministry  of  Munitions  as  from  July  1st. 
A  letter  has  been  received  by  the  Committee  expressing  the 
Minister's  cordial  appreciation  of  the  very  valuable  work  that  has 
been  done. 

Electrical    Power   Engineers'  Association.^A  general 

meeting  of  the  Northern  Division  of  the  Association  was  held  on 
May  1 6th  at  Manchester,  and,  in  spite  of  the  summer-like  weather, 
there  was  a  good  attendance  of  members  and  visitors.  In  the 
opening  remarks  of  the  chairman  (Mr.  A.  L.  Lunn)  attention  was 
dran-n  to  the  steady  growth  of  the  membership  of  the  Division, 
especially  in  Scotland,  the  400  mark  having  lieen  passed  already. 
During  the  meeting  the  findings  of  the  Arbitrator  in  the  Brighton 
test  case  were  commented  upon,  the  result  lieing  considered  highly 
satisfactory,  and  fully  demonstrative  of  the  need  for  an  Association 
such  as  the  E.P.E.A. 

A  discussion  took  place  on  the  prospective  Association  outlined 
by  Mr.  C.  H.  Wordingham  (President  I.E.E.)  in  his  address  to  the 
Manchester  Section  of  the  I.E.E.  on  April  23rd.  There  was  a 
general  feeling  that  such  a  new  Association  was  not  required,  as 
the  E.P.E.A.  was  already  carrying  out  the  idea  put  forward  by 
Mr.  Wordingham. 

The  chairman  announced  the  formation  of  a  Sub-Committee 
to  draw  up  a  syllabus  for  the  winter  session,  and  to  make  the 
necessary  arrangements  for  papers,  ke. 

The  names  of  four  delegates  to  represent  the  Northern  Division 
at  the  meeting  of  the  National  Executive  Council,  to  be  held  at 
Birmingham  during  Whit  week,  were  submitted  to  the  meeting 
and  approved. 

The  next  general  meeting  of  the  Northern  Division  will  be  held 
at  the  Grosvenor  Hotel.  Manchester,  on  Thursday,  June  20th. 

Protecting  Castings   Against  Rust. — According  to  the 

yieitxchrifi  dex  Vereinex  Deiitscher  Inijenieure,  M.  Stiibing,  an 
Austrian  engineer,  puts  forward  an  electrolytic  process  by  which 
castings  may  be  quickly  coated  with  a  layer  of  cadmium  and 
copper,  or  cadmium  and  zinc,  as  a  protection  against  rust.  The 
protecting  layer  has  a  silvery  appearance,  and  can  be  used  for  the  pro- 
tection of  both  iron  and  steel.  The  electrolyte  is  formed  by  dissolving 
in  100  litres  of  water,  1  kgm.  of  cadmium  hydroxide  (in  the  form  of 
sulphate  or  nitrate),  and  1  kgm.  of  copper  hydroxide  (in  the  form 
of  carbonate,  acetate,  nitrate,  or  sulphate),  mixed  with  cyanide  of 
potassium  or  sodium.  The  object  to  be  plated  is  first  cleaned  with 
dilute  acid  and  then  used  as  the  negative  electrode,  the  positive 
electrode  being  a  plate  of  copper  or  zinc.  The  pressure  used  is 
4  volts,  at  a  current  density  of  30  amps,  per  sq.  metre  of  surface 
to  be  plated. — Genie  Ciril. 

Trading  with   the   Enemy  Committee. — The  report  of 

this  Committee,  which  has  completed  its  labours,  has  been  laid  on 
the  table  of  the  House  of  Commons.  We  hope  to  refer  to  the 
matter  in  a  later  issue. 

Exhibition    of    Women's   Work. — The   Labour   Supply 

Department  of  the  Ministry  of  Munitions  of  War  is  holding  an 
Exhibition  of  photographs  and  specimens  of  women's  work  on 
munitions  of  war  and  allied  industries  at  the  Whitechapel  Art 
Gallery.  The  Exhibition  was  opened  on  Wednesday  afternoon.  It 
will  be  open  to  the  public  daily  on  week-days  from  12  noon  to 
9  p.m.,  and  on  Sundays  from  1  p.m.  to  6  p.m.,  until  Thursday, 
June  20th.  The  purpose  of  the  Exhibition  is  to  illustrate  the 
progress  that  has  been  made  in  the  introduction  of  women  and 
other  hitherto  untrained  labour,  in  order  to  set  free  skilled  or  semi- 
skilled men  for  the  purpose  of  up-grading  or  expanding  the 
available  supply.  From  what  we  have  ourselves  seen  at  previous 
exhibitions  of  the  kind,  we  think  it  highly  desirable  that  firms  in 
the  London  district  should  arrange  for  their  staffs,  and  many  of 
their  employes,  to  attend  and  inspect  the  exhibits  now  on  view. 

"  Safety  First  "  in  Industrial  Work. — The  Lord  Mayor 

will  preside  at  a  meeting  at  the  Mansion  House,  on  June  12th,  at 
4  p.m.,  to  inaugurate  an  extension  of  the  "  Safety  First  "  campaign 
to  industrial  work. 

Why  Brown  Transgressed. — When  Thomas  Brown,  a 
baker,  of  Fulham  Road,  was  summoned  at  the  West  London  Police 
Court  for  selling  bread  which  had  been  baked  less  than  12  hours 
previously,  his  solicitor  explained  that  baking  was  delayed  for 
three  hours  in  consequence  of  an  electric  wire  fusing.  He  waa 
fined  £20. 
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Institution  and  Lecture  >iotes. — Institution  of  Electrical 

Engineers — The  annual  meetir  -  of  the  Newcastle-upon-Tyne 
Local  Section  vraa  held  on  May  13th,  Mr.  A.  H  Marshall  in  the 
■  hair.  The  report  of  th,»  Committee  stated  that  the  total  member- 
ship had  slightly  increased — from  250  last  year  to  2."iS.  The  session 
had  been  noteworthy  for  the  fact  that  three  papers  by  local 
members  had  been  given  before  the  Institution  in  London  and 
other  centres.  A  most  successful  reception  and  meeting  were  held 
on  the  occasion  of  the  President's  visit,  and,  as  the  result  of  a 
suggestion  made  by  Mr.  Wordingham.  in  the  course  of  his  address, 
representations  had  been  made  to  the  Couucil  by  the  local  Com- 
mittee with  a  view  to  the  Local  Section  taking,  in  the  immediate 
future,  a  more  active  part  in  research  and  other  matters  at  present 
engaging  the  attention  of  the  Council.  This  Committee  bad  under 
consideration  at  present,  in  collaboration  with  other  local  insti- 
tutions, the  formation  of  an  'engineers'  club  in  Newcastle,  on 
somewhat  similar  lines  to  that  already  existing  at  Manchester.  It 
was  hoped  that  an  announcement  on  the  matter  would  be  made  at  an 
early  date.  It  was  again  deemed  undesirable  to  hold  a  dinner,  and 
fnany  members,  instead,  gave  loyal  support  to  the  electrical  training 
of  disabled  sailors  and  soldiers  at  the  Cowen  Home  in  Newcastle, 
the  sum  of  £17  l(is.  6d.  having  been  thus  contributed.  A  large 
number  of  Local  Section  members  were  still  engaged  in  His 
Majesty's  Forces  ;  one  of  the  members,  Capt.  (Acting  Major)  G.  S. 
Taylor,  was  awarded  the  Militai-y  Cross,  and  several  members 
also  had  been  promoted  ;  unfortunately,  they  had  to  record  the  loss 
of  Capt.  C.  R.  M.  Young,  who  died  of  wounds  received  in  France. 
The  past-chairman,  Mr.  H.  Vf.  Clothier,  had  been  nominated  by  the 
Council  for  election  thereto. 

The  officers  and  Committee  for  the  session  11118-19  were  as 
follows  : — Chairman,  Mr.  A.  P.  Pyne  ;  vice-chairmen,  Mr.  W. 
Cross  and  Mr.  J.  R.  Andrews  ;  past-chairmen,  Messrs.  A.  H. 
Marshall,  H.  W.  Clothier,  and  P.  \.  Hunter.  Committee  :— Power 
Supply  Undertaking — Messrs.  E.  Fawssett,  J.  W.  Jackson,  R.  M. 
Longman,  G.  L.  Porter.  Manufacturers  and  Contractors — L.  H.  A. 
Carr,  A.  Collins,  V.  0.  I.  Davis.  J.  H.  Holmes,  A.  H.  Law. 
Universities  and  Technical  Colleges — Messrs.  F.  0.  Hunt,  W.  T. 
MacCall,  Dr.  W.  M.  Thornton.  Borough  Electrical  Engineers— 
H.  S.  Ellis.  Consulting  Engineers — Messrs.  R.  W.  Gregory.  W.  C. 
Mountain.  Civil  Service  and  Railways — Messrs.  F.  G.  (/.  Baldwin, 
C.  E.  Taylor,  and  the  chairman.  Tees-side  Section,  Mr.  H.  G.  A. 
Stedman  ;  e.r-nfticUi^  hon.  treasurer.  Mr.  C.  Vernier  ;  hon.  secretary, 
Mr.  J.  R.  Andrews;  assistant  hon.  secretary,  Mr.  J.  R.  Beard; 
Tees-side  assistant  hon.  secretary,  Mr.  P.  S.  Thompson  :  hon. 
auditors,  Messrs.  C.  TnrnbuU  and  W.  F.  T.  Pinkney. 

Mr.  C.  Vernier,  the  lion,  treasurer,  submitted  the  annual  financial 
statement,  which  showed  a  credit  balance  of  £•!;*,  and  the  reports 
were  adopted. 

The  chairman  referred  to  the  sad  loss  Sir  Charles  Parsons  had 
sustained  by  the  death  in  France  of  his  son.  Major  Parsons.  A 
vote  of  sympathy  was  passed  in  silence,  members  standing. 

Institution  of  Gas  Engineers. — The  annual  meeting  is  to  take 
place  on  June  4th  and  .5th.  at  the  Institution  of  Civil  Engineers, 
Westminster,  under  the  presidency  of  the  Right  Hon.  Lord 
Moulton,  G.B.E. 

Tlie    Institution    of    Electrical   Engineers.  —  Annual 

Report  and  Accounts. — The  report  of  the  Council  for  the  year 
1!I17-18,  to  be  presented  at  the  annual  general  meeting  on  May  30th, 
states  that  the  membership  shows  a  net  increase  of  54.  being  now 
i;,667  ;  in  addition,  o.")  candidates  for  Associate  Membership  have 
been  approved  by  the  Council  for  admission,  subject  to  their 
-satisfying  the  examination  regulations.  The  total  number  of  alien 
enemies  whose  membership  has  ceased  is  42.  A  rule  has  been 
adopted  providing  for  the  admission  of  shift  engineers  as  Associate 
Members,  after  holding  full  responsibility  for  two  years  for  the 
plant  and  staff  in  a  station  where  12  men  or  more  are  employed,  or 
for  a  .section  of  a  station  having  not  less  than  2,000  KW.  of  load, 
besides  satisfying  the  regulations  as  regards  training  and  education 
as  an  electrical  engineer.  An  Employment  Register  is  to  be  set 
up  to  assist  members  serving  in  H.M.  Forces,  or  engaged  on  war 
work,  to  find  suitable  employment  whpn  demobilisation  takes  place. 
Thirty  members  have  given  their  lives  in  the  service  of  their 
country  during  the  year. 

The  total  number  of  Committee  meetings  and  conferences  held 
during  the  year  amounted  to  112. 

The  Panels  set  up  by  the  Council  to  organise  researches  in  con- 
nection with  insulating  materials  have  made  considerable  progress  ; 
the  British  Electrical  and  Allied  Manufacturers'  Association  is  co- 
operating with  the  Institution,  and  the  Department  of  Scientific  and 
Industrial  Research  has  made  a  grant  of  £2,0.50  to  the  Electrical 
Research  Committee  (consisting  of  three  members  nominated  by 
the  I.E.E.  and  three  by  the  B.E.A.M.A.),  which  it  appointed  in 
May  last  year.  The  research  on  buried  cables  is  proceeding,  and 
involved  an  expenditure  of  £324  in  1917,  of  which  £29G  was  con- 
tributed by  electricity  supply  undertakings  ;  the  Research  Depart- 
ment has  provided  £750  towards  the  cost  of  a  special  machine  at 
the  National  Physical  Laboratory  for  the  purpose  of  the  tests. 
The  research  on  insulating  oils  cost  £467  in  1917,  of  which  the 
Research  Department  paid  £421. 

The  number  of  members  serving  with  the  Forces  since  the 
outbreak  of  war  is  1.S69. 

The  training  of  disabled  men  at  the  Northampton  Polytechnic 
Institute  was  taken  over  by  the  War  Pensions  Statutory  Com- 
mittee in  June,  1917.  Up  to  the  end  of  March  last,  17  courses  had 
been  carried  out ;  285  men  had  entered  the  courses,  and  245  were 
placed.  The  number  of  applications  received  from  employers  was 
over  450.  • 

The  Council  is  taking  an  active  interest  in  the  proceedings  of 
the  Engineering  Trai  ling  Organisation,  and  is  contributing  £100 


to  Its  expenses  for  the  current  yeai ;  the  I.E.E.  is  represented  on 
the  Organisation  by  Mr.  C.  H.  Wordingham,  who  has  been  elected 
rice-chairman  of  the  Executive  Committee. 

The  Council  has  appointed  a  Committee  to  prepare  a  .scheme  fur 
the  formation  of  an  Electrical  Cooking  and  Heating  Association. 

The  capital  atjcount  of  the  Benevolent  Fund  at  the  end  of  1917 
stood  at  £4,(i42,  and  the  accumulated  income  at  £2,062.  Donations 
and  subscriptions  to  the  Fund  in  1917  amounted  to  £194,  and  14 
grants  were  made,  absorbing  £198. 

The  annual  accounts  of  the  Institution  show  an  excess  of 
income  over  expenditure,  after  providing  £3,000  for  mortgage 
redemption  and  contingencies,  of  £2,090,  compared  with  £3,777  in 
1916.  The  mortgages  now  stand  at  £31,914.  The  assets  amount 
to  £127,897  and  the  liabilities  to  £43.117,  leaving  a  balance  to  the 
good  of  £84,780,  an  increase  of  £6,591. 

During  the  year  354  books  were  issued  from  the  lending  library      '\ 
to  191  borrowers,  comparing  with  516  and  240  in  1916.  ] 

Munition  Workers'  Health. — The  Minister  of  Munitions      j 

has   appointed   a  Committee   "  to  advise  him   upon   the   general 
principles  to  be  adopted   in  carrying  out  the  welfare  and  health  _     , 
work  of  the  Ministry,  and  to  report  to  the  Minister  on  all  matters 
connected  with  the  same  which  may  be  referred  to  them  by  liim        ' 
from  time  to  time."     The  chairman  of  the  Committee  is  Mrs.  H.  J.        1 
Tennant.     The  secretary  to  the  Committee  is  Mr.  R.  H.  Crooke, 
53,  Parliament  Street,  S.W.  1,  to  whom  all  communications  on  the 
subject  should  be  addressed. 


OUR  PERSONAL   COLUMN.  , 

The  Editors  iiifite  electrical  engineprs,  whether  c&miected  with  the 
technical  or  the  commercial  side  of  the  profession  aiid  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central    Station    Officials.— Mr.    P.    Woods,    station" 

superintendent,  Rawtenstall  Corporation,  has  been  appointed 
resident  engineer  to  the  Woking  Electric  Supply  Co. 

Mr.  a.  Baxbndale,  of  Bolton,  has  been  appointed  car-shed 
superintendent  of  the  Rawtenstall  Corporation  tramways. 

The  Grimsby  Electricity  Committee  recommends  that  Mr.  A.  C. 
Channon  be  granted  an  increase  of  £50  per  annum  in  his  salai-y. 

Stepney  B.C.  Electricity  Committee  recommends  that,  in  con- 
sideration of  the  extra  work  and  responsibility  which  devolved 
upon  Mb.  W.  Youncj,  the  resident  electrical  engineer,  and  Mr.  A.  J. 
Squire,  the  deputy  commercial  manager,  consequent  upon  Mr. 
Tapper  assisting  the  Coal  Controller,  the  Council  do  make  a 
payment  of  £50  to  Mr.  Young  and  Mr.  Squire  respectively  out  of 
£535  received  from  the  Treasury  on  account  of  Mr.  Tapper's 
services,  and  standing  to  the  credit  of  the  electricity  account. 

Last  Saturday  Mr.  H.  Baker,  confidential  clerk  to  the  acting 
city  electrical  engineer  at  Hull,  was  presented  with  a' gold  watch, 
on  the  occasion  of  his  leaving  to  take  up  an  appointment  with  the 
Rotherham  Electricity  Department.  Mr.  Coverdale,  the  chief  clerk, 
made  the  presentation. 

General. — Another  of  the  heads  of  departments  at  the 
jHassachusetts  Institution  of  ,  Technology  has  been  requisitioned  by 
the  U.S.  Government,  Prop.  Duoald  C.  Jackson,  in  charge  of  the 
department  of  Electrical  Engineering.  Prof.  Jackson  was  virtually 
approved  for  a  commission  by  the  Chief  of  Engineers  before  war 
was  declared.  In  December  last  Prof.  Jackson  took  the  formal 
oath,  and  has  now  been  ordered  "over  there."  His  commission  is 
that  of  major  in  the  Engineer  Reserve  Corps.  During  his  absence 
Dr.  A.  E.  Kennelly,  A.M^,  S.D.,  Professor  of  Electrical  Engineering, 
will  be  acting  head  of  the  department  at  the  M.I.T. 

Mr.  W.  G.  Wickham,  H.M.  Trade  Commissioner  in  South  Africa, 
is  now  in  this  country. 

The  Times  states  that  "Sir  Gilbeit  Parker,  M.P..  having  decided 
not  to  seek  re-election  for  Gravesend,  Mr.  Alexander  Richardson, 
the  editor  of  Engineering,  has  been  adopted  prospective  candidate 
at  a  meeting  of  the  Conservative  and  Unionist  Executive. 

Roll  of  Honour.— Private  J.  Rose,  West  Yorkshire 
Regiment,  who  is  wounded,  was  with  the  Phoenix  Dynamo  Co 
Ltd.,  Bradford. 

Private  J.  H.  Baxter,  R.E.,  who  has  died  of  wounds,  was  a  cable 
jointer  at  the  Halifax  Post  Office. 

Serge.\nt-Ma,ior  Stanley  Parker,  K.O.Y.L.I.,  missing,  was 
an  electrician  at  the  Ackton  Hall  Colliery. 

Private  J.  Morlev,  Loyal  North  Lanes.  Regiment,  killed,  was 
with  Messrs.  Chas.  Macintosh  &  Co.,  Ltd.,  Manchester. 

Corporal  C.  Anderton,  R.E.,  who  is  in  hospital  at  Perth,  has 
been  awarded  the  Military  Sledal  for  gallantry  in  the  field.  He 
was  formerly  engaged  at  the  Formby  power  house  of  the  Lanca- 
shire and  Yorkshire  Railway,  and  joined  the  Army  as  an 
electrician. 

Private  J.  Rayner.  Loyal  North  Lancashire  Regiment,  who 
has  died  of  wounds  abroad,  was  employed  at  the  LTnited  Electric 
Car  Works,  Preston. 

Corporal  G.  F.  Langston,  R.E.,  who  has  died  whilst  on  service, 
was  formerly  employed  by  Mr.  Albert  Sudlow,  electrical  engineer. 
Manchester. 

Corporal  E.  Leslie,  South  Lanes.  Regiment,  who  has  been 
killed  at  the  Front  by  an  explosion  on  a  railway,  was  employed  in 
the  Warrington  Corporation  electricity  department. 
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Private  0.  G.  Billingham,  Manchester  Regt.,  who  enlisted 
from  the  Northampton  E.L.  works,  is  reported  missing. 

The  death  has  occurred  from  wounds  of  Sapper  J.  Hammond, 
formerly  on  the  staff  of  the  electricity  department  of  the  Malvern 
Urban  District  Council. 

Cai'T.  H.  E.  Turner,  mains  superintendent  under  the  Hull 
Corporation  electricity  department,  has  been  killed  in  action. 
Recently  he  was  decorated  by  the  King  of  the  Belgians  as  a 
Chevalier  of  the  Ordre  de  la  Coiironne.  He  had  also  received  the 
Croix  de  Guerre. 

Pri\ate  Glyn  Griffiths,  formerly  engineer  at  the  Ponty- 
pridd electricity  Works,  has  been  killed  in  action. 

Corporal  J.  Hamilton,  formerly  employed  in  the  telephone 
department  of  the  Newcastle  General  Post  Office,  has  been  awarded 
the  Military  Medal  for  great  gallantry  and  devotion  to  duty. 

Lieut.  J.  B.  Langley,  R.A.F..  son-in-law  of  Sir  Oliver  Lodge, 
was  recently  killed  while  flying  in  this  country,  aged  29. 

Obitnary. — ^tR.  Charles  >S.  (Urnett,  manager  of  the 
Uarwen  Corporation  electricity  works,  whose  death  in  his  41st 
year  was  mentioned  la-st  week,  was  appointed  manager  of  the 
works  in  1901,  when  only  23  years  of  age.  in  succession  to  Mr. 
Stanley  Clegg.  to  whom  he  had  previously  been  assistant.  The 
interment  was  of  a  public  chariicter,  being  attended  by  the  Mayor 
and  Corporation.  The  procession  was  led  by  a  body  of  sijecial 
constables,  of  which  Force  the  deceased  was  a  memter. 

The  death  occurred  at  St.  Bartholomew's  Hospital,  on  May  9th, 
of  Mr.  Wm.  Hughes,  traffic  superintendent  with  the  South  Metro- 
[.>olitan  Tramways  Co. 

Mr.  Gilbert  Tweedie,  accountant  of  the  County  of  London 
Electric  Supply  Co.,  Ltd.,  recently  died  suddenly  in  his  office,  at 
th.eageof.Tl  years.  An  inquest  was  held.  A  verdict  was  returned, 
in  accordance  with  medical  evidence  to  the  effect  that  hamorrhagc 
on  the  brain,  following  recent. and  old-standing  meningitis,  was 
the  cause  of  death. 


REVIEWS. 


Theory  and  Calculations  of  Electrical  Apparatus.  By  Dr. 
Ch.^irles  Peoteos  Steinmetz.  London  :  Hill  PubliBhing 
Co.    Pp.  480  +  xxii.    Price  17s.  r.et. 

In  his  preface,  Dr.  Steiumetz  alludes  to  the  great  develop- 
Bients  which  have  taken  place  in  the  theory  of  electrical 
engineering  since  the  first  publication  of  his  "  AJtei"nating- 
current  Phenomena"  'iO  years  ago.  In  successive  editions 
this  original  work,  which  has  long  ranked  as  a  classic  in 
the  literature  of  electrical  engineering  theory,  has  had  to  be 
expanded,  until  at  last  it  has  oversowed  the  limits  of  a 
single  volume.  Accordingly,  "Alternating-current  Pheno- 
mena" has  now  been  separat^^d  into  three  parts  under  the 
respective  titles  of  "Alternating-current  Phenomena,"  "Elec- 
tric Circuits,"  and  "Electrical  Apparatus" — the  last-named 
being  the  volume  b*fore  us. 

For  students  of  Dr.  Steinmetz's  earlier  works,  no  further 
recommendation  will  be  necessary  than  the  bare  statement 
that  the  present  volume  is  fully  typical  of  its  author's  previous 
work  in  its  plain  and  lucid  treatment,  its  simple  vectorial 
analysis,  its  copious  illustration  by  characteristic  curves  of 
performance,  and  in  its  masterly  reduction  of  appai'ently  com- 
plicated and  involved  relationships  to  simple  diagrammatic  or 
algebraic  expressions — the  whole  being  expressed  in  simple 
and  unambiguous  terms,  often  with  a  certain  quaintness  of 
expression  which  one  has  grown  to  associate  with  the  name 
of  Steinmetz. 

Possibly  one  word  of  explanation  should  be  given  in  regard 
.to  the  title  of  the  book,  which  is  not  well  calculated  to  give 
a  correct  impression  of  the 'subject  matter  of  the  contents. 
Speaking  broadly,  the  book  deals  mainly  with  such  types  of 
alternating-current  machinery  as  have  as  yet  found  little  or 
no  commercial  application,  and  with  the  adaptation  of  com- 
mercial types  to  exceptional  conditions  of  operation.  In 
short,  a  good  deal  of  the  discussion  is  concerned  with  what 
arc  at  present  regarded  as  "freaks,"  but  "  freais  "  of  the 
kind  which  may,  in  times  to  come,  be  called  upon  to  meet 
some  new  demand  of  the  future  which  cannot  as  yet  be  fore- 
seen. The  engineer  is  often  called  upon  to  face  new  prob- 
lems, or  to  solve  old  problems  by  new  methods  made  neces- 
sary by  new  industrial  conditions.  In  so  far  as  questions  of 
this  kind  ar^  concerned  with  alternating-current  motors  or' 
converters,  probably  no  more  stiinulating  or  suggestive  ni<l 
could  be  found  by  the  earnest  seardier  than  this  latest  voluiiie 
of  Steinmetz.  The  designer  or  electrical  engineer  who  is  often 
apt  to  get  somewhat  restricted  in  liis  outlook  and  experience 
by  a  constant  repetition  of  routine  calculation  based  on  cer- 
tain standardised  .assumptions,  will  tind  it  refreshing  to  read 
■  \\",u\.  many  types  of  machines  which  lie  outside  the  normal 
i;iiiilards  of  his  everyday  practice.  Mich  as  multi-speed  indui-- 
iii.n  motors,  motors  with  multiple  squin-el-cages,  hysteresis 
liii 'tills,'  reaction  and  inductor  ma<'hines,  unipolar  generators, 
;in(i  other  device.s  which  might  otherwise  never  occur  to  him 
;is  subjects  affording  scojx}  for  profitable  and  interesting  study, 
even  if  not  of  immediate  practical  u.se  in  his  work. 

The  commutating  pole,  or  interpole.  was  a  device  which 
had  been  known  and  discussed  in  its  theoretical  aspects  for 
many  years  before  its  use  was  recogni.sed  as  being  of  indus- 


trial importance.  It  was  only  when  higher  speeds  and  higher 
armature  reactions  became  common  that  this  "  freak  "  device 
was  found  to  be  valuable,  and  ultimately  came  into  general 
use  in  nearly  all  large  diiect-current  machines  and  syn- 
chronous converters,  and  thus  ceased  to  be  a  "  freak  "  any 
longer.  Another  example  of  an  apparently  useless  theoretical 
development,  which  later  became  of  great  industrial  import- 
ance, is  the  alternating-current  commutator  motor.  Thus,  it 
is  evident  that  for  a  progressive  engineer,  it  is  dangerous  not 
to  be  familiar  with  the  characteristics  and  possibihties  of  the 
known,  but  unused,  types  of  apparatus,  .since  it  is  imiwi:^ 
sible  to'  foresee  when  cii'cmustances  may  arise  which  will 
lead  to  their  extensive  introduction. 

It  must,  however,  not  be  thought  that  this  volume  includes 
no  discussion  of  machines  w  hich  are  of  industiial  importance 
at  the  present  time.  This  is  far  from  being  the  case.  The 
full  treatment  accorded  to  the  various  types  of  single-phase 
commutator  motors  is  most  illuminating,  while  such  subjects 
as  the  design  of  induction  motors  for  special  speed  charac- 
teristics, rectifiers,  regulating  pole  converters,  &c.,  would 
prove  of  very  real  value  to  the  engineer  who  is  called  upon 
to  deal  with  such  matters. 

In  the  first  chapter,  the  sjjeed  control  of  induction  motors 
is  considered.  The  iJioblem  of  securing  a  high  torque  over 
a  wide  range  of  speed  leads  to  the  saicccssive  discussion  of  a, 
temiSeratme  starting  device,  comprising  a  rotor  winding  of 
high  temperature  coefficient,  a  hy.steresis  starting  device,  and 
an  eddy-current  starting  device.  Constant  speed  oi>eration  is 
dealt  with  in  connection  with  pyro-electric  conductors  em- 
ployed for  the  rotor  winding,  the  use  of  a  condenser  in  the 
secondary  circuit,  and  the  construction  of  a  "multi-speed" 
motor  with  variable  number  of  jxiles. 

The  second  chapter  is  devoted  to  the  theory  of  induction 
motors  provided  with  multiple  squirrel  cages,  i.e.,  with  two 
or  more  separate  rotor  windings  having  respectively  high  and 
low  resistances.  The  torque  of  the  motor  is  the  sum  of  the 
torques  due  to.  the  several  rotor  w-indings;  thus  the  high- 
resistance  winding  is  responsible  for  the  greater  part  of  the 
torque  at  low  speeds,  and  the  winding  of  low  resistance  is 
the  more  effective  at  speeds  near  synchronism.  We  notice 
in  this  connection  that  no  reference  is  made  to  the  proposal 
to  allow  a  special  high-resistance  squirrel  cage  to  rup  free  in 
the  air-gap,  instead  of  embedding  it  with  the  other  winding 
in  the  slots  of  the  rotor — a  device  which  has  been  suggested 
for  reducing  the  starting  current  with  heavy  loads,  and 
is  e.specially   applicable  to  single-phase   induction  motors. 

In  the  next  chapter  the  cascade,  or  tandem,  connection  of 
induction  motors  is  treated  of,  while  this  is  followed  by  a 
chapter  dealing  with  devices  by  which  the  rotor  of  the  motor 
receives  the  excitation,  instead  of  the  stator.  The.se  devices 
include  a  motor  concatenated  with  a  synchronous  alternating- 
current  machine,  and  with  a  commutating  machine  (as  in  the 
Lacou'r  motor  converter),  and  finally  the  Heyland  type  of 
compensated  motor. 

Then  follows  a  chapter  on  the  single-phase  induction  motor, 
with  the  consideration  of  the  numerous  alternative  starting 
devices.  Further  chapters  deal  with  the  regulation  and 
stability  of  induction  motors,  higher  harmonics  in  induction 
motors  (an  interesting  anal.^'sis  of  the  harmonics  due  to 
various  spacings  of  the  winding,  and  the  torque  due  to  them), 
synchronising  induction  motors,  and  the  sj-nchronous  induc- 
tion motor. 

A  chapter  on  the  hysteresis  motor  .suggests  certain  interest- 
ing problems  which  arise  when  iron  is  subjected  to  the  influ- 
ence of  a  rotary  magnetic  field. 

The  frequency  converter,  or  "  general  alternating-current 
transformer  "  forms  the  subject  of  an  intere.sting  and  charac- 
teristic chapter  in  which  the  stator  and  rotor  circuits  of  the 
induction  motor  are  treated  from  a  general  point  of  view 
as  the  primary  and  secondary  of  a  power  transformer,  in 
which  the  transformed  power  appears  partly  in  mechanical 
and  partly  in  electrical  form.  The  motor  converter  supplies 
an  apt  illustration  of  the  value  of  this  asjiect. 

Synchronous  induction  generators,  in  which  the  excitation 
is  supplied  to  the  secondary  at  a  constant  low  frequency,  are 
the  next  type  of  machine  to  receive  consideration,  and  there 
follows  next  a  chapter  on  phase-conversion,  which,  of  course, 
includes  the  well-known  induction  regulator  and  balancer. 
Synchronous  rectifiers  are  fully  discussed,  but  electrolytic 
or  arc  rectifiers  are  not  included. 

Next,  we  have  chapters  on  reaction  machines  {i.e.,  machines 
w  liich  oiierate  in  viiiue  of  variations  in  the  reaction  flux  pro- 
duced in  different  positions  of  the  rotating  element),  inductor 
machines,   and,   later  on,   unipolar  machines. 

The  chapter  on  singlc-phasi^  conimutator  motors  has  been 
alluded  to  already,  and  forms  a  clear  and  ma.sterly  survey  of 
k|iis  class  of  machines.  Perhaps  no  tyjie  of  electrical  problem 
lends  it.'^.^lf  so  well  to  a  general  treatment  by  Steinmetz's 
iiifliiods  of  analysis,  and  presents  more  difficulties  to  other 
iiiftbods  of  approach.  Whether  this  is  true  or  not,  this  chap 
tcr  is  well  worth  the  most.- careful  study,  if  a  clear' general 
view  of  the  characteristics  of  the  various  forms  of  alternating 
current  conimutator  motor  is  sought. 

Finallv.  the  cli:ipt.er  on  the  regulating  ixile  converter  con 
f^iins  many  interesting  points  connected  with  the  design  and 
chaiacteristics  of  the  rotary  converter,  and  is  valuable  from 
a  more  .general  imint  of  view  than  its  title  suggests. 

Perhaps  the  reviewer  may  conclude  with  a  statement  of  fatt 
and  a,  word  of  advice.  Some  electrical  engineers  read  Stein- 
metz, whereas  some  don't.     If  you  do,  you  should  certainly 
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get  hold  of  this  volume  and  study  it;  if  you  don't,  you  should 
begin  to  do  so,  but  preferably  with  one  of  the  earlier  volumes 
of  this  valuable  series. 


Theory  and  Operation  of  Direct-Current  Machinery.  By  G. 
M.  Jansky,  B.S.,  B.A.  London  :  Hill  Publishing  Co., 
Ltd.     Pp.  285  +  X,  214  figs.     Price  10s.  6d.  net. 

This  book  deals  solely  with  the  constniction  and  operation 
of  direct-cunent  machines,  and  with  the  subsidiary  apph- 
anoea  connected  therewith,  and  is  mtended  for  the  use  of 
men  who  have  httle  knowledge  of  mathematics.  The  matter 
is  divided  into  10  chapters,  each  being  provided  with  a  useful 
summary  recapitulating  the  main  points.  Five  chapters  are 
devoted  "to  main  principles,  including  studies  of  magnetism, 
units,  laws  governing  the  flow  of  currents  in  electrical  cii-- 
cuits,  and  the  transformation  of  energy,  m  each  case  little 
preliminary  knowledge  being  assumed.  In  deahng  with  the 
flow  of  currents  in  circuits,  more  than  usual  prominence  is 
given  to  Kirchhoff's  Laws;  this  is  to  be  commended,  since  they 
are  of  great  use  in  connection  with  the  study  of  any  problems 
concerning  networks  of  conductors.  The  problem  of  resist- 
ances in  parallel  .is  not  perhaps  dealt  with  in  the  simplest 
way,  a  complicated  type  of  formula  being  commonly  em- 
ployed. In  one  problem  concerning  work  English  readers 
may  be  startled  by  the  fact  that  a  gallon  of  watex  is  taken  as 
weighing  8.35  lb.,  and  the  point  certainly  adds  weight  to  the 
agitation  for  a  more  uniform  system  of  units. 

Some  nine  chapters  are  devoted  directly  to  the  study  of 
dynamos  and  motors,  and  these  may  be  particularly  com- 
mended from  the  operating  standpoint.  Characteristic  curves, 
both  of  dynamos  and  motors,  are  also  well  explained. 

A  couple  of  chapters  are  set  aside  for  the  consideration  of 
sy.stems  of  distribution,  particular  attention  being  paid  to 
three-wire  systems.  The  treatment  is  generally  veiy  clear, 
but  in  several  places  evidence  of  haste  is  given,  thus  the  num- 
ber of  dynes  in  the  pound  is  given  as  441,800  on  page  43,  and 
as  445,000  on  page  62,  the  latter  number  being  more  nearly 
correct.  Again,  on  page  220,  in  dealing  with  the  rheostatic 
control  of  a  series  motor,  the  author  states  that  the  only 
efficient  speed  is  half-speed.  We  are  at  a  loss  to  understand 
this  statement,  unless  the  writer  has  in  mind  a  series  parallel 
control  (which  is  not  suggested  in  the  paragraph,  and  which, 
as  a  matter  of  fact,  is  dealt  with  later). 

The  diagrams,  both  line  and  half-tone,  are  well  reproduced, 
and  in  the  main  are  of  a  most  suitable  kind,  though  we  sug- 
gest that  a  half-tone  block  of  a  standard  kilogram  under  two 
glass  jars  is  not  really  helpful  to  the  reader  of  a  book  of  this 
nature.  In  fig.  145,  showing  a  diagram  of  a  Tirrill  automatic 
regulator,  there  is  an  error  in  the  drawing  of  the  coils  of 
one  of  the  electromagnets.  The  action  of  the  magnet  is 
correctly  indicated  in  the  text,  but  as  drawn  it  would  quite 
fail  to  operate.  The  printing  and  general  an-angement  are 
excellent,  and  the  book  is  very  suitable  for  men  engaged  in 
the  operation  and  construction  of  direct-current  machines, 
particularly  if  they  are  so  situated  as  to  be  unable  to  attend 
any  classes,  and  their  need  is  a  book  containing  the  necessary 
explanations  reduced  to  the  simplest  form. 


NEW     COMPANIES     REGISTERED. 


Coolintf    Equipment,    Ltd.    (1.50,441). — Private  company. 

Registered  Mav  15th.  Capital,  fl.OOO  in  £1  shares.  To  acquire  an  invention 
relating  to  fluid  cooling  de\'ices,  and  to  carry  on  the  business  of  mechanical 
and  electrical  engineers,  &c.  The  subscribers  (each  with  one  share)  are  ; — T. 
H.  Wilson,  Pinners  Hall,  E.C.  2,  merchant;  A.  T.  Lack,  106,  Darwin 'Street, 
S.E.  17  clerk.  The  first  directors  are  to  be  appointed  bv  the  subscribers. 
Solicitors  :    Francis  &  Johnson,    19,   Great   Winchester  Street,    E.C. 

Electro    Leather    Industries,   Ltd.    (150,443).— Registered 

May  15th.  Capital,  £100,000  in  £1  shares.  To  take  over  the  business  of  a 
tanner,  hide  steriliser,  electrical  and  chemical  specialist,  and  manufacturer 
carried  on  by  L.  A.  Groth  at  Grothine  Works,  Coulsdon.  Surrey,  as  the 
Electro  Leather  Industries.  Minimum  cash  subscription,  £70.  The  first 
directors  are :— L.  A.  Groth,  Grothine  Works,  Coulsdon.  Surrey;  A.  B. 
Swales,  9,  Scrubbs  Lane,  N.W.;  I.  Smith,  42.  Heath  Crescent.  Halifax;  G.  L. 
Shepherd,  Clare  Valley,  The  Park,  Nottingham;  A.  Jessop,  Woodcliff,  Rawden, 
Leeds.      Solicitor:  J.  J.  Spence,   13,  Park  Row,    Nottingham. 

Crvpto  Electrical  Co.,  Ltd.   (150,466).— Private  company. 

Registered   May  17th.     Capital,  £50,000    in    £1  shares    aO.OOO  pref.).      To   take 

over    the  business  of  electrical   engineers,    formerly   carried  on    by    J.  G.    Shaw 

and  C.   R.   Shaw  as   the  Crypto  Electrical   Co.  at   Acton   Lane.  Willesden. 

elsewhere.     The   subscribers   (each   with  one   sh; 

Works,    Acton    Lane,    Willesden,    electrical    en 

Works,   Acton   Lane,  Willesden,  electrical   engir 

J     G.  Shaw    and    C.   R.    Shaw,  each  of   whom 

10,000  shares  of  either  class.     Registered  office :  Crypto  Works,   Acton  Lane, 

Willesden. 

Sentinel  Wajjon  Works,  Ltd.  (150,470)  .—Registered  Mav 

17th.  Capital.  £125,000  in  £1  shares.  To  take  over  as  at  December  Slst, 
1917,  that  portion  of  the  business  of  Alley  4  MacLellan,  Ltd  .  engineers  and 
shipbuilders,  of  Polmadie.  Glasgo^v.  which  is  carried  on  bv  them  for  the 
manufacture  of  steam  motor  wagons  at  Shrewsbury;  also  to  carry  on  the 
business  of  motor,  marine,  electrical,  and  general  engineers,  iron  and  bras^ 
founders,  airship  and  aeroplane  manufacturers.  &c.  The  subscribers  teach 
with  one  sharel  are  :— S.  E.  Allev.  Sentinel  Works.  Shrewsbuo'.  engineer; 
K.  M.  Allev.  Sentinel  VKorks.  Shrewsbury,  engineer;  T.  A.  Paul,  Dunarden. 
Helensburgh,  retired  merchant;  D.  W.  McMillan.  143.  Bolshagray  Avenue, 
Glasgow,  secretary;  J.  D.  Campbell.  95.  West  George  Street.  Glasgow, 
solicitor;  K.  A.  Borland,  35,  West  George  Street.  Glasgow,  solicitor;  A. 
Brown,  95,  West  George  Street,  Glasgow,  solicitor.  The  first  directors  are  :— 
S.  E.  Allev,  K.  M.  Allev  and  T.  A.  Paul,  with  power  to  add  four  others 
to  their  number.  S.  E."  Allev  is  man.iging  director,  and  mav  retain  office 
while  holding    20,000    shares.    '  Registered    office  :    Shrewsbury.    Salop. 
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Bastian  Meter  Co..  Ltd. — Memorandum  of  saitisfaction  in 

11  un  September  1st,  1917,  of  trust  deed  dated  August  21st,  1905,  securing 
i.OOO,    has    been    filed. 

English  Electrical  Co.,   Ltd.    (112,639).— Capital,   ^5,000 

£1   shares.      Return   dated    March    1st,    1918.      526    shares    taken    up;    £536 
lid.     Mortgages  and    charges  :   £10,00U. 

Cross  &    Cross,   Ltd.    (105,754).— Capital,   Jo.OOO   in  £1 

lares.  Return  dated  January  31st,  1918.  All  shares  taken  up;  £4,845  paid; 
155   considered    as  paid.     Mortgages  and   charges  :   £600. 

Folkestone  Electricity  Supply  Co.,  Ltd.   (51,825).— Capi- 

I,  £100.UOU  in  £5  shares.  Return  dated  April  26th,  1918.  All  shares  taken 
);   £100,000    paid.     Mortgages   and  charges;    £94,150. 

City  of  London   Electric  Lighting  Co.,  Ltd,  (34,406).— 

apital,  £1,200,000  in  80,000  ord.  and  4U,U0O  pref.  shares  of  £10  each.  Return 
ited  April  3rd,  1918.  70,595  ord.  and  40.000  pref.  shares  taken  up;  £1,105,950 
lid.     Mortgages  and  charges:   £800,000. 


CITY     NOTES. 


West  London 

and  Provincial 

Electric  Supply 

Co.,  Ltd. 


.Austrian 
Companies. 


llr.  H.  Kahn  presided  at  the  annual 
meeting  on  May  loth.  He  said  that  they 
had  received  £&ii  more  from  their  hold- 
ing in  the  Chiswick  Co.  owing  to  their 
having  increa.sed  their  dividend  by  1  per 
cent,  to  6  per  cent,  lor  1917.  The  manage- 
ment fees  received^  from  the  Cliis\vick  Co.  increased  by  ^576, 
;.uil  the  net  result  was  a  balance  of  profit  of  £3,495.  They 
pioposed  a  dividers  on  the  cumulative  preference  shares  of 
ij  pt-r  cent.,  less  tax,  and  the  interest  in  arrears  for  the  year 
1912  of  4^  per  cent,  on  the  funding  certificates,  leaving  £61 
to  carry  forward.  The  Chiswick  Co.  (which  also  supphed  at 
Aberystwyth)  showed  an  increase  of  i'10,360  in  sale  of  cur- 
rent, due  in  a  great  measure  to  the  enhanced  supply  of  power 
for  certain  works.  Cost  of  generation  was  £3, 290  higher 
than  last  year,  owmg  to  higher  coal,  stores,  and  wages  costs. 
The  arrangement  with  the  Hammersmith  Council  for  supply 
ill  bulk  had  worked  satisfactorily,  ana  they  purchased  from 
the  Council  current  costing  £3,924.  The  Chiswick  Co.  raised 
its  prices  for  current  in  Chiswick  by  another  10  per  cent,  at 
the  beginning  of  the  Decembei'  quarter,  making  30  per  cent,  in 
all.  In  Aberystwyth  nothing  fmther  could  be  done  as  the 
maximum  price  was  already  being  chai-ged  there.  It  was  very 
difficult  to  make  predictions  for  1918  because  there  was  no 
knowing  how  much  further  fuel  and  oil  might  go  up  in  price. 
There  was  also  the  12i  j^er  cent,  addition  to  wages  and 
salaries,  the  lengthened  daylight  saving  period,  &c.  Mr.  W. 
B.  Esson,  the  managing  director,  seconded  the  adoption  of 
the  report. 

The  accounts  of  the  Elektrizitats  A.  G. 
voryn.  Kolben  it  Co..  oi  Prague,  show  net 
profits  and  balance  forward  of  £78,000  for 
1917,  as  compared  with  £72.(XtO  in  the  pre- 
ceding year.    It  has  been  decided  to  distribute  10  per  cent., 
this  rate  contrasting  with  9J  per  cent,  in  1916. 

The  Ganzsche  EleUrizitats  A.G.,  of  Buda  Pesth,  intends 
to  distribute  out  of  net  profits  of  £65,0(Xl  a  dividend  at  the 
rate  of  8  per  cent,  for  1917,  as  in  the  preceding  year.  A  year 
ago  it  was  decided  to  raise  the  share  capital  from  £5(X),(Xl0 
to  £760,000. 

The  A.G.  fur  Elehtrische  Unternchmiingen  Phcshus,  of 
Buda  Pesth,  which  incun-ed  a  loss  of  £49,000  in  1915,  and  a 
lesser  loss  in  1916.  reports  insignificant  profits  for  last  year, 
which  are  c-arried  forward.  The  company,  which  has  paid  no 
dividend  since  1913.  now  proixjses  to  augment  its  share  capital 
from  £55,000  to  £208,000. 

The  financial  statement  of  the  Felten  d  Guilleaumc  .4.G., 
of  Buda  Pesth,  exhibits  net  profits  of  £42,000  for  1917,  as 
compared  with  £32.000  in  the  previous  12  months,  the  sum 
of  £7,aXt  and  £11,000  having  been  written  off  for  deprecia- 
tion in  the  two  years  respectively.  The  directors  recommend 
a  dividend  of  15  per  cent.,  as  in  1916,  although  the  share 
capital  participating  is  larger. 

The  Carborundum  und  Elehirit  UVrfec  A.G.,  of  Vienna, 
which  also  owns  works  ait  Dusseldorf  (Gei-many)  and  at  La 
Bathie  (France),  reports  an  increase  in  the  gross  profits  in 
1916-17.  After  allocating  £11,000  to  depreciation,  as  agamst 
£4,700  in  1915-16,  the  accounts  show  net  profits  of  £27,000, 
as  contrasted  with  £17,000.  The  directors  recommend  the 
payment  of  17  per  cent;,  as  compared  with  11  per  cent.,  5  per 
cent.,  and  12  per  cent,  in  the  three  preceding  years  resi)ec- 
tivelv.  . 

The  Felten  <£■  Guilleaunir  AJl..  of  Vienna,  after  applying 
£33.000  to  depreciation  in  1917,  as  against.  £36,0(X)  in  1916. 
reports  net  profits  of  £172,00';'.  as  contrasted  with  £153.000 
in  the  previous  veax.  It  is  proposed  to  pa\-  a  dividend  of  90 
per  cent.,  being  the  same  rate  as  in  1916.  The  directors  ertate 
that  all  departments  are  well  supplied  with  orders  for  the 
current  financial  vear,  and  full  activity  would  be  assured  if 
difficulties  did  not  exist  in  the  matter  of  procuring  cmI  and  , 
other  raw  materials.  The  share  capital  is  now  to  be  m- 
crea.sed  from  £354.000  to  £416.(X)0  by  the  issue  of  new  shares 
a.t  the  price  of  300  per  cent. 
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Calcutta  Electric  Supply  Corporation,  Ltd. — ^Th©  report 
for  1917  shows  as  follows :— Units  sold  26,596,827,  against 
23,575,211  in  1916.  Houses  connected  9,741,  an  increase  of 
380.  Gross  revenue  £259,397,  against  £237,353.  Net  revenue 
£173,949,  against  £167,370.  Exchange  Is.  4d.  per  rupee.  The 
net  profit  for  1917,  plus  the  balance  brought  forward,  and 
interest  received,  totals  £241,070.  £39,552  has  been  plac«d  to 
the  credit  of  the  depreciation  and  renewals  account.  Excess 
profits  duty  for  1915  and  1916  and  an  estimated  £15,000  for 
1917  are  provided  for,  £2,500  is  put  to  reserve,  £4,000  to 
insurance  fund,  and  the  total  dividend  on  the  ordinary  shares 
is  10  per  cent,  for  the  year-,  leaving  £45,964  to  be  carried  for- 
ward, after  providing  for  the  directors'  additional  remunera- 
tion of  £3,000.  A  pension  fund  for  the  staff  is  to  be  estab- 
lished, and  £7,500  has  been  placed  to  the  debit  of  net  revenue 
as  a  nucleus  thereof.  Expenditure  on  capital  account  last 
year-  £23,910.  The  demand  for  electrical  energy  continues  to 
increase. 

Potteries  Electric  Traction  Co.,  Ltd. — Revenue  for  1917, 
£176,745.  Ti-affic  and  parcel  receipts  increased  by  £24,972. 
Expenses  inci-ea.sed  by  £24,972,  although  many  repairs  and 
practically  all  renewals  have  had  to  be  deferred.  After  pay- 
ing expenses  and  debenture  intei'^st,  and  putting  £10,000  to 
renewals,  £12,.500  is  put  to  reserve,  5  per  cent,  preference 
dividend  is  paid,  and  3J  per  cent,  on  the  ordinary,  carrying 
forward  £8,380.  Wai-  wages  and  bonuses  wei-e  twice  in- 
d'eased  during  the  year,  and  since  the  close  a  further  in- 
ci'ea.se  has  been  awarded,  mating  the  total  amount  paid  in 
wai'  wages  or  bonus  to  male  employes  20s.  i>er  \A-6ek,  and  to 
female  employes  13s.  i>ei'  week  over  pre-war  raites.  The  light 
of  the  Stoke-on-Ti'ent  Corporation  to  purchase  the  tramway.s 
doea  not  ai-iso  again  until  1924  and  1933.  Faiv^s  are  to  bo 
rni'sed  to  enable  smtable  lesei-ves  to  bo  acciuuulated,  aud  to 
meet  the  increased  cost  of  working. 

Electric  Construction  Co.,  Ltd. — The  net  piofit  for  the 
year  ended  March  31st,  1918,  after  providing  £6,659  for 
debenture  interest  and  £10,000  for  depreciation,  is  £66,826, 
plus  £31,442  brought  forward,  less  excess  profits  duties  paid 
for  two  years  ended  Mai'ch,  1917,  £30,240.  After  paying  7 
per  cent,  on  the  preference  shares  for  the  year,  and  a  final 
dividend  at  the  rate  of  9  per  cent,  per  annum  on  the  ordi- 
naa7,  making  7i  per  cent,  for  the  year,  and  a  bonus  of  2J 
per  cent.  on.  the  ordinai-y,  all  imder  deduction  of  income-tax, 
£9,326  is  to  be  transferred  to  general  resei-ve,  leavitig  £31,887 
to  can-y  fonvard,  subject  to  liabihty  to  excess  profits  duty. 
The  report  states  that  operations  were  conducted  during  the 
year  under  abnormal  conditions,  but,  notwithstanding,  a 
large  measm-e  of  success  has  been  achieved,  which  is  indi- 
cated by  a  substantial  inci'ease  both  in  turnover  and  in  net 
profit.     Meeting  :   May  29th. 

Indian  Electric  Supply  &  Traction  Co.,  Ltd. — The  sur- 
plus on  working  for  1917  in  Oawnpore  was  £17,767,  against 
£20,220  in  1916.  Total  at  credit  of  net  revenue  £18,189,  and 
after  providing  for  London  expenditure  and  debenture  in- 
terest the  profit  is  £12,073,  plus  £1,757  brought  forward. 
£6,000  is  put  to  resei-ve  for  depreciation  and  renewals,  £1,000 
to  debentui'e  issue  expenses,  and  after'  paying  Ik  per  cent, 
dividend  on  the  shai'es,  and  £293  directors'  commission  on 
dividends,  £685  is  carried  forward.  Mr.  W.  H.  Cheetham 
has  retired  from  the  boaa'd,  and  Sir  R.  P.  Ashton  has  been 
appointed  in  his  place. 

West  India  &  Panama  Telegraph  Co.,  Ltd. — ^The  report 
shows  £113,643  to  the  credit  of  revenue.  Expenses  were 
£69,343.  £6,065  has  been  deducted  as  the  cost  of  extending 
the  date  of  matm-ity  of  the  debentures;  6s.  interim  dividend 
was  paid  on  the  first  and  second  preference  shares;  and  6d. 
per  share  (tax  free)  on  the  ordinary  shares,  and  after  placing 
£10,000  to  general  resei-ve,  final  dividends  of  6s.  per  share' 
are  payable  on  the  preference,  and  6d.  and  a  bonus  of  3d. 
per  share,  both  free  of  tax,  on  the  ordinary  shares.  The 
traffic  receipts  for  1917  increased  as  compared  with  those  of 
1916.  but  those  for  1918  so  far  show  a  slight  falling  off. 

Anglo=  Portuguese  Telephone  Co.,  Ltd. — ^The  gross  in- 
come for  1917  was  £99,50(?  against  £93,578;  gross  profit, 
£25,617,  against  £31,598.  After  payment  of  tax,  interest,^  &c., 
and  adding  £10,000  to  renewals  fund,  the  amount  available 
(including  £6,838  brought  forward)  was  £16,092.  Further 
dividend  of  3  per  cent.,  less  tax,  making  6  per  cent,  for  the 
year;  £7,092  forward.  The  profit  was  adversely  affected  by 
a  fm-ther  fall  in  the  Exchange  value  of  the  Portuguese  cur- 
rency. The  actual  lo.ss  on  remittances  amounted  approxi- 
ma.tely  to  £22,000,  an  increase  of  £6,000.— Times. 

Shropshire,  Worcestershire,  and  Staffordshire  Electric 
Power  Co. — A  dividend  of  5  per  cent,  is  to  be  paid  on  the 
ordinary  shares,  £17,000  is  to  be  put  to  reserve,  and  £4,580 
is  to  be  larried  forward.  By  airangement  with  the  Govern- 
ment, advances  up  to  £200,fXX)  are  to  be  made  to  the  oom- 
p'arvy  to  enable  it  to  discharge  certain  commitments  in  respect 
of  new  plant. 

Brisbane    Electric    Tramways    Investment    Co.,   Ltd. — 

Dividend  4s.  per  share,  free  of  tax,  on  the  ordinary  shares, , 
making  8  per  cent,   for  the  year,  leaving  £36,559  to  be  car- 
I'ied  forward. 


Merthyr  Electric  Traction  &  Lighting  Co.,  Ltd. — Revenue 

for  1917  from  all  sources  £28,978,  as  against  £27,179.  After 
meeting  expenses  and  putting  £2,000  to  renewals,  £1,000  to 
deferred  maintenance,  paying  the  preference  dividend  and 
6  per  cent,  on  the  ordinary,  •  £668  is  to  be  carried  forward. 
The  gross  revenue  of  the  electricity  supply  undertaking  in- 
creased by  £61,  and  that  of  the  hght  railways  by  £1,770. 

Kidderminster  and  District  Electric  Lighting  &  Traction 
Co.,  Ltd. — In  respect  of  the  lighting  undertaking,  after 
putting  £500  to  renewals,  £500  to  reserve,  and  paying  interest 
on  debentmes  and  preference  shares,  £45  is  to  be  carried  for- 
ward. In  respect  of  the  tramways,  £943  is  put  to  reserve, 
a.  dividend  of  3J  per  cent,  is  paid,  and  £190  is  carried  forward. 

Shanghai  Electric  Construction  Co.,  Ltd. — A  dividend  of 

5  per  cent.,  less  tax,  is  now  to  be  paid  on  the  ordinary  shares, 
making  10  per  cent,  for  the  year,  and  a  bonus  of  2J  per  cent., 
free  of  tax.  £10,000  is  put  to  reserve  for  renewals,  and  £5,000 
is  written  off  preliminary  expenses. 

Metropolitan    Carriage,    Waigon   &  Finance  Co.,    Ltd. — 

Dividends :  5  per  cent,  for  the  year  on  the  "  A  "  preference 
shares,  6  per  cent,  on  the  "B"  preference  shares,  Is.  per 
share  for  the  half-year  and"  a  bonus  of  Is.  per  share  on  the 
ordinai'y  shares.  -^ 

Lewes  &  District  Electric  Supply  Co.,  Ltd. — Revenue  for 

1917,  £3,649;  working  expenses,  £3,405.  After  meeting 
debenture  interest,  putting  £600  to  renewals,  and  £200  to 
reserve,  £688  is  to  be  carried  forward. 


STOCKS    AND     SHARES. 


Tuesday  Evening. 
Electrical  manufacturing  shares  are  taking  up  a  good  deal 
of  attention.  Interest  has  been  re-stimulated  by  the  bonus  of 
"24  per  cent,  declared,  in  addition  to  the  7i  per  cent,  dividend, 
by  fhe  Electi-io  Construction  Go.  The  price  of  the  shares  had 
been  sta'ong  in  advance,  and  on  the  announcement  they  fur- 
ther rose  from  23s.  9d.  to  26s.,  the  latter  price  still  including 
the  dividend.  The  declaration  had  a  strengthening  effect 
upon  other  similar  shares,  and  the  market  is  good  through- 
out. Edison-Swans  hardened  to  33s.,  and  the  7  per  cent. 
cumulative  participating  preference  at  21s.  6d.  are  rather 
better.  Westinghouse  preference  have  rallied  |  after  their 
drop,  there  being  some  inclination  to  average  on  the  part  of 
holders  who  gave  more  for  their  shares.  General  Electrics 
are  strong.  Cromptons  are  better  at  16s.  for  the  ordinary, 
while  the  preference  are  close  on  their  par  value  at  £1.  The 
Brush  issues  are  wanted,  and  the  prices  in  the  Stock  Exchange 
Official  List  might  be  advanced,  because  there  are  buyers 
about  of  the  ordinary  stock  at  45,  which  is  the  top  price 
quoted  in  that  list.  Shares  of  the  cable  manufacturing  list 
are  also  what  the  Stock  Exchange  calls  a  good  market,  the 
same  difficulty  being  apparent  now  as  we  have  noticed  upon 
pre'vious  occasions,  to  wit,  that  there  ai-e  not  enough  shares 
to  supply  the  would-be  purchasers.  Henley's  have  risen  15s. 
to  20i. 

The  manufacturing  group  is  amongst  the  few  in  which 
there  is  any  business  worth  mentioning  on  hand  at  the  pre- 
sent time.  Other  markets  round  the  House  are  quiet.  The 
strength  of  the  war  stocks  has  a  good  effect  upon  other  gilt- 
edged  issues,  including  those  of  the  conitnercial  companies. 
Men  of  the  new  mihtary  age  are  receiving  their  medical 
examination  notices,  and  until  such  men  become  more  defi- 
nitely settled  it  is  not  to  be  supposed  that  there  will  be  any 
jwrticular  demand  for  stocks  and  shares,  except  those  of  the 
gilt-edged  type.  The  uncertainty  runs  through  the  provinces 
as  well  as  London  cu-cles,  and  the  comb-out  in  so  many  in- 
dustries has  resulted  in  a  disinclination  on  the  part  of  the 
investor  to  undertake  fresh  commitments  until  it  becomes 
clearer  what  are  likely  to  be  the  effects  of  the  latest  call  to 
the  Colours. 

Eadlway  stocks  are  mostly  firm,  this  again  applying  more 
T>articularly  to  the  steam  issues.  Underground  Electric  bonds, 
however,  keep  a  good  market  at  77,  and  for  the  shares  of  the 
Ijondon  Electric  and  of  the  Underground  Co.  ,t1so.  there  ha« 
been  a  quiet  pressure  to  buy  that  raa-de  its  effect  felt  upon 
prices.  ,    i  •  • 

Not  a  change  ha«  occurred  in  the  list  of  home  elcctncity 
shares.  Dealers  said  that  business  has  come  to  something 
Like  a  full  stop  for  the  time  being.  Nobody  expects,  of 
course,  to  do  much  in  these  during  the  summer  months,  and 
the  rationing  order  aa  applied  to  electricity  introduces  a,  new 
element  of  uncertamty  as  to  profits,  which  will  probably  k^p 
people  out  of  the  market  until  the  turn  of  the  shares  for 
public  favour  comes  round  agaiin. 
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"Tax-free"  stocks  in  the  telegraph  group  have  again 
improved.  There  are  rises  this  week  in  Eastern  Ordinary, 
Eastern  Extensions,  Globe  Ordinai-y,  and  Westerns.  Globe 
Preference  followed  the  rest,  and  rose  to  their  par  value  of 
£10,  Great  Northerns  are  20s.  higher.  The  telephone  shaxe.s 
are  also  wanted.  Chiles  at  7J  are  os.  higher.  There  is  noth- 
ing doing  in  Marconis,  but  prices  hold  their  ground  with  a 
good  deal  of  strength. 

British  (Columbia  Electrics  are  again  better,  and  have  risen 
foi"  three  weeks  in  succession.  This  time,  the  5  per  cent, 
preference  stock  at  60J  claims  the  largest  advance,  being  2 
points  to  the  good,  but  the  preferred  and  the  4^  iJer  cent, 
debentm'e  have  both  hardened.  Anglo-Argentine  4  per  cent, 
debenture  advanced  to  70;  Manila  Electric  Fives  at  79  arc 
also  better.  Brazil  IVactions  hold  their  price,  but  the  tone 
has  unproved  in  sympathy  with  the  steady  rises  that  have 
taken  place  during  the  last  few  business  days  in  BrazUian 
Govei-nment  bonds.  Mexica.ns  are  s-teadDy  gainmg  favour, 
although  there  are  no  quotable  changes  to  report  in  the 
prices  of  utilities.  Riihber  shares  remain  depres.»ed,  in  conse- 
quence of  the  reductions  that  ai-e  being  made  in  their  divi- 
dends by  maqy  of  the  leading  companies,  and  the  falling-o£f 
in  production  that  has  followed  the  self-denying  ordinance  oi 
those  concerns  which  agre<3d  to  curtail  their  output  by  20 
per  cent,  this  year.  AiTnament  shares  are  quiet,  and  fairly 
finii.     There  is  less  going  on  in  the  tin  market. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  CoMrANiES. 

DiTidend  Price 

..     «      ■>  May  21,    Rise  or  (bII 

1!J16.  1017.  1918.        tbis  week. 

Brompton  Ordinary       ....       9  10  65  ^  — 

Oharing  Cross  Ordinary          ..64  3J  — 

do.       do.        do.     4iPret.,       ih  ii  SJ  — 

Chelsea       3  6  8  — 

City  of  Iiondon 8  8  12     .  — 

do.       do.    6  per  cent.  Pref.       6  6  9J  — 

Ooonty  of  London          . .        . .       7  7  10|  — 

do.         6  per  cent.  Prel.       6  6  92  — 

Kensington  Ordinary     ....       6  7  61  — 

London  Electric Nil  Nil  li  — 

do.        do.  6  per  cent.  Pref.       4  6  3,^  — 

Metropolitan        8  4  Sj  — 

do.            4J  per  cent.  Pref.       44  44  81  — 

St.  James' and  Pall  MaU         ..8  9  7  — 

South  London       6  5  2}^  — 

South  Metropolitan  Prel,        ..       7  7  21/-  — 

Westminster  Ordinary  ....       7  9  ej  — 

TlLKSBXPHa  AND  TlLIPHOIIISi 

Dividend 

1915.  1916. 

inglo-Am.  Tel.  Pref 8  B  94  — 

do.             Def 88/6  IJ  32  -  J 

Chile  Telephone 8  8  7J  +  i 

CubaSub.  Ord B  7  9S  — 

Eastern  Extension          ....        8  8  16|  +  i 

Eastern  Tel.  Ord 8  8  161*  +1 

Globe  Tel.  and  T.  Ord 7  7  llj  +i 

do.              Pref.           ..8  6  10  +  | 

Oreat  Northern  Tel 9S  24  B7i  -t-l 

Indo-European 18  13  48^  — 

Marconi       10  16  9i  — 

Oriental  Telephone  Ord,         ..      10  10  4}  — 

United  R.  Plate  Tel 8         8  7  — 

West  India  and  Pan 6d.  6d.  li  — 

Western  Telegraph        ....       1         8  16)  +  i 

HoHi  Ruu, 

Central  London,  Ord.  Assented        4         t  62i  — 

Metropolitan         1          1  aoj  — 

do.         District       ..        ..      Nil  Nil  isf  —  J 

Underground  Electric  Ordinary     Nil  Nil  1^  +  i 

do,               do,     "A"     ..      Nil  Nil  4/6  — 

do.              do,     Income         6         4  77  — 


FoBBioN  Tramb,  Ac, 
Dividend 

meT  1916. 

Adelaide  Sup.  6  per  cent.  Pref.        6  6  4| 

Anglo-Arg.  Trams,  First  Pref,  6i  6i  2f3 

do.  2nd  Pref.  . .       6)  —  SJ 

do.  6  Deb,       ..6  B  64 

Brazil  Tractions 4  4  43 

Bombay  Electric  Pref 6  6  94 

British  Columbia  Eiec.  Rly.  Pfce.    6         6  en) 

do.  do.  Preferred  Nil  Nil  41^ 

do.  do.  Deferred  Nil  Nil  34 

do.  do.  Deb.  4^        4i  64 

Mexico  Trams  6  per  cent.  Bonds     Nil  Nil  37-^ 

do.  6  per  cent.  Bonds     Nil  Nil  80' 

Mexican  Light  Common         . .       Nil  Nil  I7i 

do.  Pref Nil  Nil  26* 

do.  Ist  Bonds       . .       Nil  Nil  88i 

MaNDFAOTTTKINO   COHPAIIIBS. 

Baboook  4  Wilcox         ..        ..       16  16  3| 

British  Aluminium  Ord,  ..         7  10  l.\'^ 

British  Insulated  Ord 174  20  8g 

British  Westinghouse  Pref,     . .         7i        7J  2^^. 

Callenders 30  90  17  ' 

do.       6  Pref."         ....        6         6  4 

Oastner-Eellner 23  30  3^| 

Edison  Swan,  fully  paid         . ,       —  —  31 

do.       do.  4  per  cent.  Deb.        4         4  76« 

Bleotrio  Oonatruotion  ..        ..       7*  7*  1,5 

tien.  Blec.  Pref 6  6  m 

do.         Ord 10  10  20} 

Henley 36  96  m 

do.      ii  Prel.  ..        ..        ..       H  4}  3j 

India-Bnbber       10  10  15| 

Tslegnph  Oon 90  10  43 

*  Dividends  paid  free  of  inoome-tax. 


_ 

6    6 

+  * 

7  19 

6  16 

— 

4  18 

+  i 

6    4 

6  19 

— 

•6    8 

— 

•6  18 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  May  22nd. 


CHEMICALS,  dbo. 

Latest 
Price. 

Fortnight'! 
Ino,  or  Deo. 

a  Acid,  Oxalic 

per  lb. 

1/6 

a  Ammoniac  Sal       

per  ton 

£H0 

a  Ammonia,  Muriate  (large  crystal) 

„ 

*75 

a  Bisulphide  of  Carbon 

,, 

a  Boras 

,, 

iis 

o  Copper  Sillphate 

„ 

£61  10/- 

a  Potash,  Chlorate 

per  lb. 

2/6 

a       ,,       Perchlorate 

,, 

3/- 

o  Shellac           

per  cwt. 

£17  10/- 

£5  dec. 

a  Sulphate  of  Magnesia 

per  ton 

£1.5 

a  Sulphur,  Sublimed  Flowers 

,1 

£35 

a         „          Lump       

„ 

£36 

a  Soda,  Chlorate       

per  lb. 

1/1 

a      „      Crystals         

per  ton 

170/- 

a  Sodium  Bichromate,  casks 

per  lb. 

METALS.   &c. 

e  Brass  (rolled  metal  3"  to  12"  basis) 

per  lb. 

e      II     Tubes  (solid  drawn) 

,, 

c      „     Wire,  basis 

,, 

c  Copper  Tubes  (solid  drawn) 

,, 

1/7  to  inh 

g      ,1       Bars  (beat  selected) 

per  ton 

£U7 

g      1,       Sheet          

,, 

£147 

g      ,1       Bod 

„ 

£147 

d      ,1       (Electrolytic)  Bars 

„ 

£125 

d      11                II             Sheets     .. 

„ 

£152 

d      II                1,             Wire  Rods 

,, 

£133 

d      „                II             H.C.  Wire 

per  lb. 

1/4 

3/- 
3/6 

f       „       Sheet         

n  German  Silver  Wire 

2/3 

A  Gutta-percha,  flue 

,, 

6/10 

h  India-rubber,  Para  fine   . . 

„ 

3/3 

Id. inc. 

i  Iron  Pig  (Cleveland  warrants)    . . 

per  ton 

Nom. 

;     „    Wire,  galv.  No.  8,  P.O.  qual. 

,, 

£42 

»  Lead,  Enghsh  Pig  . . 

,, 

g  Mercury         

per  hot. 

Nom. 

e  Mica  (in  original  oases)  small  . . 

per  lb. 

6d.  to  8/- 

a      „                1,            II      medium 

„ 

8/6  to  6/- 

«      ti                It            II      large  .. 

„ 

7/6  «o  14/.  ft  np. 

d  Silioium  Bronze  Wire     .. 

per  lb. 

l/8i 

r  Steel,  Magnet,  in  bars 

per  ton 

e  Tin,  Block  (English) 

,, 

n    ,1      Wire,  Nos.  1  tol6    .. 

per  lb. 

4/6 

a  Q.  Boor  &  Oo. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Bubber,  Outta-Percba  and 
Telegraph  Works  Oo.,  Ltd. 


(Juotations  sapplied  by- 


g  James  &  Shakespeare, 

h  Edward  TiU  &  Co. 

1  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons, 

r  W.  F.  Dennis  &  Co. 


Conservation  of  Natural  Power  Resources  in  Australia. 

— An  article  on  hydro-electric  power  development  in  Australia 
ami  Xew  Zealand,  published  in  Poirer,  of  April  2nd,  touches  a 
question  which  is  now  of  great  interest  to  many.  It  appears  that 
the  Australians  have  decided  to  make  as  wide  a  use  as  possible  of 
their  natural  power  resources  in  the  future,  and  also  that  they  are 
not  willing  that  these  resources  shall  be  exploited  by  private 
capital,  but  shall  be  developed  by  the  nation  in  the  interest  of  the 
nation. 

The  realisation  of  the  great  importance  which  hydro-electric 
development  will  play  in  the  economic  life  of  Australia  and 
Xew  Zealand  so  far  has  found  expression  in  the  can-ying-out  of 
vast  schemes  of  hydro-electric  power  generation.  Of  these,  the 
great  development  contemplated  in  the  North  Island  of  New 
Zealand  deserves  special  attention.  When  completed,  this  enterprise 
will  not  only  tap  most  of  the  best  power  sources  known  at  present, 
but  will  also  be  interconnected  in  such  a  way  as  to  make  the 
resources  of  each  development  available  for  all  the  other  develop- 
ments. 

The  whole  of  the  work  is  carried  out  by  the  Government, 
which  will  be  the  owner  of  the  generating  stations  and  ot 
the  means  of  distribution.  The  cities  and  large  consumers  of 
electrical  power  will  buy  from  the  Government.  By  this  scheme  a 
guarantee  is  offered  that  the  resources  of  the  country  will  be 
developed  so  as  to  give  the  best  results. 

Australia  and  New  Zealand  have  been  very  far-sighted  and 
fortunate  in  taking  early  steps  to  prevent  the  unhealthy  exploit- 
ation of  their  natural  power  resources.  Laws  passed  years  ago 
made  the  undertaking  of  electrical  enterprises  dependent  upon 
tiovernment  licence,  and  when  the  time  came  to  tap  the 
great  dormant  power  resources  of  the  country  the  Government's 
jiosition  was  strengthened  by  additional  laws,  giving  to  the  nation 
virtual  control  of  all  tlie  existing  resources. 

Breaking    Power    Line    Insulators. — A    boy    named 

Freeman  Field,  of  Stanley,  was  charged,  last  week,  with  damaging 
an  insulator  belonging  to  the  Yorkshire  Electric  Power  Co.,  Ltd., 
by  throwing  stones  at  it.  Owing  to  the  breaking  of  the  insulator, 
the  current  was  interrupted  for  two  hours,  and  several  collieries 
and  a  large  munition  works  were  seriously  affected.  The  live 
wire  fell  into  a  field.  The  boy  was  ordered  to  yiay  15s.  2d. 
costs,  and  was  placed  on  probation  for  two  years. 
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Exports! and  Imports  of  Electrical  Goods  during  January,  February,  and  March,  1918. 


The  official  returns  of  electrical  exports  and  imports  for  the 
months  of  January,  February,  and  March,  1918,  which  we  publish 
Ijelow.  show  as  regards  the  exports,  totals  of  £22b,:>85,  J62a5,OC+. 
and  C  174,482  respectively,  which  compared  with  the  three 
preceding  months  —  October,  CH4.5,36.5;  November,  £326,084; 
and  December,  i6288,95(j — show  a  falling-off  in  value  in  all  sections. 
The  electrical  imports  for  the  three  months  under  review  were  : — 


January,  £212,434  ;  February,  £163,788;  and  March,  £200,966  ; 
these  compared  with  C224,475  in  October,  £254,644  in  November, 
and  £294,883  in  Decenlber  indicate  a  downward  tendency. 

The  re-exports  of  foreign  and  Colonial  electrical  material 
fluctuate  considerably  in  value,  the  figures  being : — January, 
£11,661  ;  February,  £9,036;  and  March,  £3,132  ;  as  compared  with 
.t  14,296  in  October,  £5,206  in  November,  and  £9,541  in  December. 


Exports  and  Imports  op  Electrical  Goods  and  Machinery,  January,  February,  and  March,  1918. 


January. 


February. 


March. 


Electrical  goods  and  apparatus  uneuumerated  £31,418 
Insulated  wire  and  cable  (not  telegraphic  ur 

telephonic)     ...         ...         ...         ...         ...  13,088 

Electric  glow  lamps        ...,        ...         ...         ...  8,325 

Arc  lamps  and  parts  (not  carbons)        ...         ...  2,546 

Meters  and  instruments  ...         ...         ...         ...  9,359 

Electrical  machinery  (including  switchlx)ards 

and  transformers)    ...         ...         97,625 

Batteries 6,389 

Carbons       , 445 

Telegraph  and  telephone  wire  and  apparatus...  56.390 


Exports.       Imports.    Reexports.    Exports.       Imports.    Re-exports.     Exports.       Imports.  Re-exports. 


£27,491      £5,438      £40,327      £24,640      £1,441       £41,045      £30,690         £955 


33,797 
12,149 

1,139 

81,487 

46.439 

5,697 

3,920 


619 

3,700 
42 

1,298 
161 


13,487 
7,129 
4,724 

6,5.52 

104,336 

9,274 

469 


287 

10,282 

l',028 

446 

107,912 
14,907 
2,026 


1,959 

2,683 

354 

563 

535 

308 


15,500 
7,544 
4,568 
5,819 

66,778 
5,256 

578 


2,260         1,193         29,394 


38  119 

2,907  238 

18,717  100 

302  — 

134,840  1,113 

10,529  499 

1.167  45 

1,776  63 


Totals 


£225,585    £212,434    £11,661    £255,064    £163,788      £9,036    £174,482    £200,966      £3,132 


NOTES     ON     WELDING     SYSTEMS. 


The  paper  read  by  Capt.  J.  Caldwell,  M.I.E.E.,  R.E:,  before 
the  Institdtion  of  Engineers  and  Shipbuilders  in  Scotland 
■on  January  'i'lnd  was  discussed  at  later  meetings.  An  ab- 
stract of  the  paper  was  given  in  the-  Electrical  Review  of 
January  '2.5th  and  February  1st. 

Mr.  T.  T.  Heaton  said  that  he  did  not  think  that  any 
weJds  should  be  used,  especially  where  there  was  any  risk  to 
human  life,  which  had  not  been  thoroughly  tested.  In  many 
cases  it  w^as  quite  easy  to  test  welds,  but  there  were  certain 
things  to  which  no  pressure  test  could  be  applied.  A  test 
which  he  had  used  successfully  for  a  number  of  years  con- 
sisted of  making  the  weld  and  hammering  it  with  a  hand 
hammer  smartly,  with  the  object  of  breaking  any  superficial 
skin,  and  then  dabbing  petroleum  on  the  in.side  of  the  weld. 
Petroleum  had  a  very  penetrating  power,  and  if  there  were 
a  defect  in  the  weld  it  would  show  itself  in  a  few  seconds. 
It  was  not  wise  to  say  that  any  system  was  the  best;  it  w'as 
probably  correct  to  say  that  each  of  the  systems  referred  to 
was  the  best  for  some  given  piece  of  work.  In  its  place,  the 
system  known  as  the  carbon-arc  system  could  not  be  beaten 
for  efficiency  and  speed.  Considered  from  the  point  of  view 
of  the  metal  itself  at  the  weld,  no  system  of  welding  pro- 
duced such  an  excellent  result  as  the  resistance  method.  The 
resistance  method,  however,  should  be  looked  upon  as  one 
suitable  chiefly  for  highly-specialised  work,  and  that  was  the 
case  more  especially  in  regard  to  roller  welding.  He  was 
strongly  of  opinion  that  welding  would  be  still  more  largely 
used  in  the  future,  in  the  place  of  riveting  or  seaming,  than 
it  had  been  in  the  past.  It  had  been  stated  frequently  that 
the  carbon-arc  process  hardened  the  metal  at  the  weld  by 
introducing  carbon  into  it.  It  could  not  be  too  strongly 
in.sisted  upon  that  this  was  not  the  case,  provided  that  the 
polarity  of  the  work  was  properly  arranged — that  was  to  say. 
the  work  must  be  the  positive  pole  and  the  carbon  the  nega- 
tive pole.  The  whole  question  deserved  the  careful  attention 
of  engineers,  because  the  .systems  of  welding  described  in  the 
paper  were  capable  of  producing  joints  infinitely  superior  to 
those  that  could  be  produced  either  by  riveting  or  any  other 
method.  It  was  not  easy  to  train  welders  to  a  state  of  effici- 
ency without  considerable  tune  being  occupied  in  doing  so. 
The  most  effective  method  was  to  train  men  each  for  a  given 
job,  and  to  keep  them  occupied  on  that  job.  They  then  be- 
came skilled  in  the  one  operation,  whereas  it  was  exceedingly 
rare  to  find  a  welder  who  was  capable  of  undertaking  varied 
work. 

Dr.  0.  H.  Desch  said  he  wished  to  make  a  few  remarks, 
by  way  of  warning,  from  the  metallurgical  point  of  view. 
They  were  apt,  he  was  afraid,  to  incur  certain  dangers  which 
were  not  at  first  apparent  to  the  engineer,  but  which  at  once 
became  apparent  when  metallographic  methods  were  applied. 
It  was  so  very  easy  to  join  two  pieces  of  metal  by  these  pro- 
■oesses  which  w-ere  called  "  welding."  but  which  were  really 
autogenous  soldeiing,  that  one  did  not  always  realise  that 
the  metal  was  jsermanently  ^  changed  in  the  course  of  the 
process.  In  a  well-made  smith's  weld  there  was  practically 
no  difference  to  be  seen,  but  in  making  a  weld  by  any  pro- 
cess of  autogenous  soldering  the  metal  was  heated  to  a  very 
high  temperature,  besides  bringing  about  a  change  in  its 
chemical  compcsition.  He  was  speaking  rather  of  structural 
•changes  brought  about  by  high  temperature.  He  exhibited 
photomicrograph.?  of  electric-arc  w-elds  made  by  one  of  the 
processes  mentioned  by  Capt.  Caldwell,  with  the  electrode 
coated  with  a  fluxing  material.  The  mild  steel  plate  used  had 
a  normal  structure,  and  it  would  be  seen  that  there  had  been 
re-crystallisation  of  the  steel,  giving  an  overheated  structure. 


The  weld  as  shown  in  one  of  the  photographs  was  practically 
free  from  carbon,  but  contained  a  little  oxide.  He  had 
an  analysis  made  of  the  metal,  and  foimd  that  there  was  a 
considerable  increase  in  nitrogen  in  the  weld ;  the  amount 
was  not  very  large  absolutely,  but  it  was  ten  times  as  great 
as  in  the  steel  plate.  Nitrogen  had  the  effect  of  rendering 
steel  strong  with  respect  to  tensile  strength,  but  brittle,  and, 
as  a  matter  of  fact,  the  welds  did  prove  in  this  particular 
case  to  be  brittle.  They  were  not  burned ;  they  were  made 
by  a  thoroughly  skilled  workman,  and  were  apparently  good 
welds,  but  the  metal  was  hard,  and  sliowed  a  certain  amount 
of  britrleness.  Some  of  his  photographs  also  showed  the 
presence  of  oxide.  He  did  not  wish  it  to  be  inferred  from 
that  that  the  welding  necessarily  injured  the  metal.  A  great 
deal  dei^ended  on  the  thickness  of  the  metal  and  the  amount 
of  local  heating.  He  did  not  think  that  the  defects  which 
he  had  shown  would  have  any  effect  at  all  in  lowering  the 
tensile  strength  of  the  welds,  and  the  piece  as  a  whole  would 
probably  not  be  affected,  even  in  regard  to  elongation,  but 
he  thought  that  anything  in  the  nature  of  a  fatigue  or  shock 
test  would  show  considerable  weakening. 

Prof.  Malcolm  M.  Irvine  said  there  was  a  notable  differ- 
ence between  the  acid  flux  and  the  basic  flux  when  used  in 
electric  welding.  The  acid  flux  when  in  a  fused  condition 
had  a  higher  surface  tension,  and  tended  to  mix  with  the 
molten  metal.  This  property  was  of  great  significance  in 
connection  with  vertical  welding  and  overhead  welding,  such  as 
was  frequently  met  with  by  boilennakers.  The  users  of  acid 
fluxes  adopted  what  might  be  called  the  "  broken  arc  "  sys- 
tem. In  using  this  system  a  rather  heavy  current  was  em- 
ployed, so  that  during  the  time  the  arc  was  struck  the  part 
to  be  welded,  and  the  welding  material,  would  be  completely 
fused.  The  flux  at  that  moment — that  was,  during  the  period 
the  arc  was  struck — became  molten,  and  formed  a  pellicle  of 
slag  round  the  molten  tip  of  the  electrode,  which  was  imme- 
diately projected  on  the  part  to  be  welded.  The  welder  then 
hammered  this  metal  immediately  it  was  applied,  so  as  to 
render  it  quite  homogeneous.  The  process  of  striking  up  the 
arc,  projecting  the  metal,  and  hammering  was  repeated  and 
carried  on  continuously  until  the  weld  was  complete.  That 
system  was  quite  different  from  the  "  continuous  arc  "  sys- 
tem of  welding,  .such  as  was  embodied  in  the  quasi-arc,  the 
double-arc,  and  other  processes  of  welding  in  which  neutral 
or  basic  slags  were  employed.  In  these  processes  the  slags 
used  were  mostly  basic,  and  were  made  so  that  they  would 
fuse  at  a  certain  temperature,  considerably  below  the  melting 
point  of  iron.  The  flux  must  not  have  too  low  a  melting 
point,  otherwi.se  it  left  the  electrode  bai'e;  neither  should  it 
have  too  high  a  melting  point,  otherwise  the  metal  would 
run  down  and  leave  a  tube  of  slag  which  would  break  the 
arc.  The  .slag  also  possessed  the  property  of  diffu.sing  over 
the  .surface  of  the  molten  metal.  This  was  necessary  to  pre- 
vent oxidation.  If  an  abundance  of  slag  were  used  on  a 
horizontal  weld,  so  that  the  arc  would  be  completely  pro- 
tected by  the  slag,  then  the  jws.sibility  of  oxidation  and  the 
combination  of  nitrogen  was  greatly  prevented.  Electric 
welds,  when  compared  with  oxy-acetylene  welds,  were  in- 
variably found  sujierior  with  respect  to  ten.sile  strength. 
Acetylene  welds,  on  the  other  hand,  generally  had  a  higher 
elongation.  Tlie  elongation  of  electric  welds  was  greatly  in- 
creased by  annealing,  but  this  was  not  always  possible,  and 
in  circumstances  where  elongation  was  particularly  desired 
the  welding  nnist  be  done  in  a  most  careful  manner.  It  must 
be  done  with  the  minimum  amount  of  current,  and  with  the 
shortest  and  steadiest  arc  the  operator  wa.s  capable  of  work- 
ing with.  Tin's  naturally  pointed  to  the  employment  of  skilled 
oiJerators.  The  operators  almost  invariably  used  an  excessive 
amount  of  current,   with  the  result  that  the  weld  was  more 
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cixstalliae,  contained  a  higher  [terccutage  o!'  nitrogen,  and 
caused  a  greater  disturbance  in  the  adjacent  metal  than  would 
lie  the  case  if  the  weld  were  made  under  the  correct  condi- 
tions. The  work  of  training  welders  was  rather  expensive, 
and  he  threw  out  the  suggestion  that  electric  welding 
.should  be  taught  at  the  Royal  Technical  College  in  conjunction 
with  oxy-acet)'lene  welding.  At  the  pre.sent  time,  unfortu- 
nately, certain  types  of  welding  plant  wei^e  on  the  market 
which  were  stated  to  be  suitable  for  either  carbon-arc  weJd- 
ing  or,  alternatively,  for  welding  with  metal  electrodes.  It 
«as  not  possible  to  do  good  welding  with  plant  suited  for  the 
carbon  arc  when  using  metal  electrodes.  The  resistance  for 
carbon-arc  welding  gave  too  great  a  voltage  for  the  arc,  with 
the  result  that  metal  electrodes  when  used  on  such  a  resist- 
ance deposited  the  metal  in  a  very  granular  condition,  and 
frequently  in  a  bimied  condition.  \Yelds  made  in  that  way 
with  a  metal  electrode  gave  a  ten.sLle  strength  of  10  or  H 
tons,  whereas  the  same  metal  electrodes  used  under  the 
proper  conditions,  and  with  the  proper  current,  gave  a  tensile 
strength  of  about  32  tons.  The  remedy,  of  course,  was 
obvious.  Capt.  Caldwell,  in  the  course  of  his  paper,  opened 
up  an  interesting  vista  of  electric  welding  in  its  application 
to  shipbuilding.  He  was  not  in  a  position  to  give  a  com- 
parison of  the  costs  of  electric  welding  with  riveting  pro- 
cesses, but  he  could  give  the  assurance  that  electric  welding 
in  practically  every  form  of  shipyard  welding  was  cheaper 
than  welding  with  the  oxy-acetylene  proce.ss.  It  was  also 
very  much  quicker,  being  in  many  cases  more  than  twice  as 
quick  as  the  oxy-acetylene  process.  It  was  only  in  the  thinner 
sheet-metal  that  oxy-acetylene  welding  compared  favourably 
with  electric  welding,  and,  in  fact,  at  the  present  time  for  a 
thickness  of  1/16  in.,  oxy-acetylene  welding  was  really  cheaper 
than  electric  welding,  but  above  that  electric  welding  was 
cheaper.  He  was  certain  that  the  cause  of*  that  was  the  price 
of  the  electrodes.  If  the  demand  for  electrodes  became  con- 
siderable, then  the  price  of  them  would  fall  ver>'  greatly, 
and  under  such  circumstances  electric  welding  would  be  in- 
comparably the  cheapest  and  best  form  of  welding  for  ship- 
yard work. 

Dr.  J.  H.  P.4tERS0N  remarked  that  his  firm  had  used  all 
types  of  electric  welding  processes;  they  had  used  electric- 
welding  processes  without  any  flux  at  all,  and  he  might  say 
that  with  reasonable  care,  so  far  as  the  quality  of  the  metal 
was  concerned,  they  found  that  they  could  get  very  nearly 
as  good  a  metal  with  the  bare  electrode  as  they  could  get 
with  any  kind  of  flux.  He  did  not  say  that  it  was  as  good  a 
weld,  but  so  far  as  the  metal  applied  was  concerned,  he  had 
not  been  able  to  prove  to  his  own  satisfaction  that  any  one 
of  the  fluxes  he  had  come  across  had  been  of  outstanding 
merit  when  compared  with  the  bare  metal  electrode.  The 
Admiralty  and  some  private  firms  had  conducted  many  tests, 
and  these  tests  went  to  prove  that  with  direct  tension  a  good 
welded  lap-joint  was  undoubtedly  stronger  than  a  riveted 
joint,  but  when  one  came  to  applying  alternating-  or  bending- 
stress  tests  there  were  no  lesults  which  proved  anything 
at  all.  If  the  construction  of  the  test  pieces  were  analysed  it 
would  be  found  that  the  .stresses  were  not  applied  to  the 
metal  in  tlae  weld  at  all.  This  was  on  account  of  the  fact 
that  the  metal  in  the  weld  and  the  metal  joined  together 
usually  had  very  different  mechanical  properties,  and  the 
applied  test  merely  demonstrated  the  approximate  efficiency 
of  the,  least  efficient  material.  He  was  of  opinion  that  it  was 
time  that  someone  who  had  no  real  connection  with  the 
financial  side  of  the  business  should  take  the  matter  in  hand, 
and  should  publish  for  the  benefit  of  everybody  interested  at 
least  the  outlines  of  his  research,  which  would  place  the 
whole  subject  on  a  sound 'ba.sis.  Finally,  he  might  say  that 
electric  welding  offered  almost  dazzling  pro.spects,  particu- 
larly to  the  shipbuilder.  In  a  report  written  from  one  of  the 
Admu-alty  dockyards,  where  electric  •n'elding  processes  had 
been  extensively  applied,  it  was  claimed  that  electric  welding, 
if  applied  instead  of  riveting,  would  reduce  the  cost  of  labour 
on  the  ship  by  75  per  cent.  His  want  of  confidence 
in  welding  was  due  to  want  of  knowledfse  from  a  metallur- 
gical point  of  view — and.  moreover,  want  of  knowledge  of  the 
type  of  test  to  apply  in  order  to  get  accurate  and  reliable 
i-esults.  Once  they  had  solved  the  problem  of  a  w^ekl  w'hich 
would  contain  no  oxygen,  they  would  be  in  a  much  better 
IMsition  to  estimate  the  value  of  electric  welding. 

Mr.  E.  H.  JoN'ES  observed  that  what  he  had  been  endea- 
vouring to  do  was  to  find  some  me^ns  of  welding  steel  alloys, 
so  'that  the  metal  in  the  weld  should  be  at  least  as  strong 
as  the  metal  welded,  but  he.  in  common  with  many  other 
experimenters,  had  found  that  it  was  imix>ssible  to  vveld 
alloys  with  an  alloy  metal  so  as  to  make  a  satisfactory  job, 
as  the  use  of  stich  metals  gave  rise  to  porosity,  and  as  the  pro- 
portions of  the  rare  metals  to  form  the  alloy  increased,  the 
porosity  increased  proportionately.  Tests  which  were  made 
with  an  80-ton  tensile  strength  alloy  formed  into  welding 
electrodes  showed  a  strength  in  the  weld  made  of  only  six 
tons,  due  to  the  cause  referred  to.  He  had  found  that  if 
metals  to  form  an  alloy  were  kept  apart  until  the  moment 
the  weld  was  made,  it  was  comparatively  easy  to  effec- 
tively weld  any  steel  alloy.  The  nickel-coated  electrodes  re- 
ferred to  by  the  aut^lor  of  the  paper  were  prepared  for  the 
welding  of  different  grades  of  nickel  steel  up  to  50  tons  ten- 
sile strength,  and  particularly  for  the  repair  of  motor-car 
crankshafts,  driving  shafts,  axles,  and  gears,  &c.,  they  were 
proving  very  succe.ssful.  He  had  found  that  it  was  of  parti- 
cular importance  that  the  metal  added  to  effect  a  weld  should 


be  -upciior  to  that  of  the  work.  No  matter  how  the  weld 
was  ellVcted  there  was  bound  to  be  a  certain  deterioration  in. 
the  metal  of  the  weld,  and  not  only  in  the  weld,  but  in  the 
inetal  adjacent  to  the  weld,  and  if  the  weld  metal  was- 
superior  to  that  of  the  work  it  would  restore  and  make 
good  the  deteriora.tion  by  diffusion.  Experiments  he 
had  made  with  electrodes  of  high-speed  steel  showed  that  the 
deposition  of,  or  welding"  with,  high-speed  steel  was  impos- 
.sible,  so  far  as  his  present  knowledge  went,  but  he  had  found 
it  to  be  fairly  easy  to  accomplish  if  the  metals  to  fomi  the 
alloy  were  kept  aijai-t  imtil  the  moment,  of  fusion,  either 
with  the  oxy-acetylene  blow-pipe  or  with  the  electric  axe. 
He  sent  to  the  Institution  for  inspection  by  the  members 
some  sections  of  high-speed  steel  electrodes,  or,  rather,  elec- 
trodes to  form  high-speed  steel.  They  were  composed  of  a 
channel  of  mild  steel  within  which  the  various  rare  metals- 
to  fonn  the  aUoy  were  placed,  these  being  powdered  and. 
worked  into  a  paste  which  was  run  into  the  channel.  To- 
give  the  carbon  content  he  had  found  .the  best  way  was  to- 
add  a  rod  of  cast  iron,  and  the  carbon  in  this,  diluted  by  the 
mild  steel  and  other  iron  present  with  the  ferro-alloys  gave- 
the  required  proportion.  These  electrodes  w'ere  fused  on  to- 
the  work,  which,  for  example,  might  be  a  tool  .shank,  by  a- 
current  of  about  '20(1  amperes,  and  it  was  easy  by  this  method 
to  obtain  a  jierfectly  homogeneous  deposit  possessing  any 
desired  proportion  of  the  raie  metals.  These  electrodes  would 
very  shortly  be  marketed.  He  would  hke  to  take  this  oppor- 
tunity of  drawing  attention  to  the  undoubted  merits  of  alter- 
nating cui'ient  for  arc  welding.  For  some  reason  which  he 
was  unable  to  fathom,  the  general  impression  was  that  con- 
tinuous current  was  superior  to  alternating  for  arc  welding, 
but,  as  a  matter  of  fact,  he  found  that  alternating  current 
was  far  superior  to  continuous,  and  he  would  recommend 
the  use  of  alternating  current  on  every  possible  occasion. 
Apart  entirely  fiom  the  capital  outlay  needed,  which  was 
vastly  higher  in  the  case  of  continuous  current,  the  control 
of  the  current  w'as  much  easier  to  effect.  He  estimated  that 
the  amount  of  current  which  would  be  necessary  to  feed  20" 
operators  with  continuous  current  would  suffice  to  feed  28 
with   alternating  cuirent. 

Mr.  O.  A.  Payne,  E.C.N. C,  stated  that  experimental  work 
had  been  carried  out  at  Portsmouth,  and  proved  beyond 
doubt  that  when  dealing  with  plates  up  to  about  20  lb. —  (a) 
A  widely-spaced  single  row  of  rivets  connecting  two  plates 
with  a  single  run  of  weld  along  one  edge  was  stronger  than 
the  u-sual  single  row  of  rivets  with  w'ater-tight  spacing,  (b) 
A  widely-spaced  single  row  of  rivets  with  a  single  run  of 
weld  on  one  side  and  an  intermittent  run  of  weld  on  the 
other  was  stronger  than  a  double  row  of  rivets  with  water- 
tight spacing,  (c)  Where  a  plate  butted  on  another,  e.g.,  a 
tran.sver.se  frame  on  a  continuous  longitudinal,  a  much 
stronger  connection  could  be  made  by  welding  than  by  the 
usual  angle  lugs,  (d)  A  thin  plate  welded  between  the  rows 
of  rivets  of  a  shell  buttstrap  was  effective  in  enabling  com- 
plete water-tightness  or  oil-tightness  to  be  obtained  when 
dealing  with  leaky  butts,  {e)  A  plain  butt  "  veed "  and 
welded  was  quite  as  strong  as,  or  stronger  than,  the  best 
riveted  joint  obtainable,  whether  riveted  by  hand,  hydrauUc, 
or  pneumatic  machine  in  double  or  treble  rows.  These  and 
a  great  numl>er  of  other  experiments  had  been  carried  out, 
including  welding  vertically,  horizontally,  and  flat — all  of 
which  were  designed  to  he  carried  out  to  represent  the  condi- 
tions in  which  such  Welding  would  have  to  be  done  in  actual 
practice,  with  the  result  that  they  had  full  confidence  in 
accepting  electric  welding  as  a  shipyard  method  of  great 
potentialities;  in  fact,  experience  had  shown  that  the  develop- 
ment of  electric  welding  was  limited  only  by  the  difficulty 
of  obtaining  an  adequate  number  of  trained  welders.  It  was 
felt  that  the  process  only  requiied  the  trade  of  electric 
w'eldei's  to  be  organised  and  properly  established  when  an 
immense  field  for  this  cla.ss  of  wonc  would  develop,  and  ship- 
buDders  would  probably  be  in  much  the  same  position  as  they 
were  now  in  i-egard  to  pneumatic  riveting  and  caulking — that 
of   wondering  how   they  fonnerly   built  ships  without  it. 


A     FIFTY-THOUSAND    SQ.    FT.    CONDENSER. 


Some  of  the  notable  condensers  that  have  been  developed  and 
put  in  service  during  the  last  year  or  two  are,  for  instance, 
the  50,(KJ0  sq.  ft.  surface  condenser  of  the  New  York  Edison 
Co..  and  also  one  of  the  Chicago  Commonwealth  Edison  Co., 
that  seiwes  30,000-kw.  generators.  Another  large  condenser, 
a  Leblanc,  serves  a  4o,0(X)-kw.  tm-bine  of  the  Narragansett 
Electric  Light  Co.,  Providence.  R.I.  It  is  designed  to  handle 
18,000,000  lb.  of  circulating  water,  condensing  approximately 
500,000  lb.  of  steam  per  hour,  an  equivalent  of  36  lb.  of  circu- 
lating water  jjer  pound  of  steam.  The  largest  condenser  so 
far  built  is  one  for  the  Detroit  Edison  Co.,  which  has  70,000 
sq.  ft.  of  coohng  surface. 

An  installation  of  large  surface  condensers,  of  which  there 
will  be  six,  the  largest  yet  built  of  the  I.eblanc  surface  type, 
is  to  be  located  at  the  "bottom  of  a  pit  74  ft.  deep.  At  pre- 
sent there  are  two  50,000  sq.  ft.  surface  condensers  that  serve 
the  two  30,000-KW.  tm-bines  in-stalled  in. the  present  structure 
of  the  Windsor  power  plant  of  the  American  Gas  &  Electric 
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Co.  Both  eondeiisexs  are  of  the  straight  downilovv  tyfie.  Eaeh 
condenser  contains  Miuitz-metal  tubes,  of  18  b.w.g.,  and  18  ft. 
long.  The  condensers  are  18  ft.  inside  diameter  and  25  ft. 
long  A  portion  of  the  tubes  in  the  upper  ixirtion  of  the  con- 
denser, aggregating  about  2,400  sq.  ft.,  are  u.sed  as  a  primary 
feed-water  heater,  through  which  the  condensate  is  pumped 
before  going  to  the  two  oi>en  feed-water  heaters.  The  primary 
heater  brings  the  tempei-ature  of  the  condensate  up  very  near 
to  that  of  the  incoming  steam.  Each  condenser  is  set  below 
the  turbine  which  it  serves.  As  the  turbine  must  be  above 
the  highest  point  which  the  river  reaches,  and  the  condenser 
must  be  low  enough  to  avoid  lifting  the  w-ater  at  low  stages, 
the  13-tt.  diameter  exhaust  pipe  is  40  ft.  in  length. 

Expansion  of  the  pipe  and  the  vertical  expansion  of  the 
condenser  are  taken  care  of  by  a  mercury  expansion  joint, 
fig.  1,  designed  especially  for  and  constituting  one  of  the 
really  novel  features  of  the  installation.  It  is  13  ft.  in  dia- 
meter, and  consists  mainly  of  a  fairly  clo.se-fitting  cast-iron 
sleeve,  so  formed  as  to  pennit  a  manometric  column  of  mer- 
cury to  make  a  seal  to  prevent  air  leakage,  and  at  the  same 
time  pennit  of  a  free  motion  of  the  upper  and  the  lower 
halves  of  the  joints  relative  to  each  other.  The  upper  part  of 
the  joint  is  built  so  that  if  for  any  reason  the  mercury 
aiTangement  part  of  it  should  fail,  an  ordinai-y  slip  joint  with 
soft  packing  could  be  u.sed. 

The  dotted  portion  marked  "Expansion  Joint  Clarnping 
Block  "  is  not  used  with  the  joint  in  service.  This  is  simply 
an  arrangement  whereby  the  two  portions  of  the  joint  can  -be 
firmly  fastened  together'  for  shipment. 

It  was  decided  that  this  type  of  joint  was  necessary  because 
the  great  vertical  distance  between  the  condensers  and  the 
turbines  entailed  an  extraordinarily  great  expansion  in  case 
the  apparatus  should  be  much  changed  in  temperature.  The 
mercury  expansion  joint  can  take  up  an  indefinite  amount  of 
expansion,  whereas  there  would  be  a  danger  that  a  copper 
joint,  with  the  great  distortions  necessary,  would  ultimately 
fail. 

With  each  condenser  is  furnished  a  horizontal  motor-driven 
circulating  pump,  having  a  capacity  of  50,000  gallons  per 
minute.     There   are    also    two    motor-driven   Leblanc    rotary 


at  one  end  through  a  54-in.  cast-iron  pipe  into  a  discharge 
well. 

Each  circulating  pump  intake  pipe  is  provided  with  an 
extra-heavy  sluice  gate,  opei-ated  by  a  hydraulic  cylinder  for 
controlling  the  flow  of  water  to  the  pumps.  The  travelling 
screens  are  mounted  in  a  vertical  position,  and  are  so  arranged 
that  they  can  be  raised  or  lowered. 

The  intake  and  the  discharge  tunnels  from  the  river  to  the 
intake  in  the  station  building  required  approximately  30,0<i» 
cu.  yd.  of  excavation,  5,800  cu.  yd.  of  concrete,  and  270  tons 
of  reinforcing.  The  condensing  pit,  which  is  25  ft.  6  in.  wide. 
91  ft.  long  inside,  and  74  ft.  deep,  required  approximately 
32,000  cu.  yd.  of  excavation,  13,500  cu.  yd.  of  concrete  placed, 
and  514  tons  of  reinforcing  steel,  as  well  as  315  tons  of  struc- 
tural steel  used  in  the  construction. 


ELECTRIC     SIGNALLING     AND     CONTROL 
ON     RAILWAYS. 


The  paper  by  Mr.  0.  M.  Jacobs,  which  was  abstracted  in  the 
Electrical  Review  of  Januai-y  18th,  was  read  and  discussed 
before  the  Manchester  Local  Section  of  the  Institution  ov 
Electrical  Engineers  on  January  15th,  1918. 

Mr.  J.  Sayers  .said  that  each  signal  box,  on  the  main  line 
at  least,  w-as  really  a  little  power  centre  or  station,  which 
required  a  supply  of  electrical  energy  on  quite  a  large  scale 
as  regarded  the  number  of  circuits.  On  the  Midland  Rail- 
way alone,  in  connection  with  signal-box  circuits,  there  were 
roughly  1.50,000  primai-y  batteries.  Automatic  signals  of  the 
arm  type  required  quite  a  considerable  expenditure  of  force 
to  make  certain  that  they  would  ojwrate  in  all  weathers; 
a  battei-y  had  to  be  provided  which  w-ould  supply  a  very 
considerable   ampere  outj)ut  with   a  low  internal   resistance. 


Expansion   Joint'' 
Sleeve   Pipe  P/ugi 


Pig.  1. — Section  of  Mercury  Expansion  Joint. 


hydraulic-type  air  pumps  and  two  motor-driven  hotwell 
pumps.  The  centrifugal  hotweU  pumps  are  driven  by  550- 
volt,  3-phase,  60-cycle  squirrel-cage  induction  motors  that  are 
provided  with  special  insulation  to  withstand  the  damp  atmos- 
phere of  the  pit. 

At  this  writing  no  plant  tests  have  been  made  on  the  tur- 
bines, but  assuming  12  lb.  of  steam  per  KW.-hour,  each  con- 
denser will  take  care  of  360,000  \h.  of  steam  at  rating  or  7.2 
lb.  per  sq.  ft.  of  coohng  surface,  and  8.3  gal.  of  circulating 
w-ater  per  pound  of  steam  condensed  at  rating.  Per  KW.  of 
generator  rating  the  condenser  contains  1.67  sq.  ft.  of  coohng 
surfaee. 

The  Oldening  into  the  condenser  pit  is  centrally  lietween  the 
steam  ends  of  the  two  turbines,  the  foundations  of  which  arc 
formed  by  the  walls  of  the  condenser  pit.  The  Ohio  River 
at  Windsor  has  a  rise  of  50  ft.  from  extreme-low  to  extreme- 
high  water,  which  necessitated  the  construction  of  a  con- 
denser pit  with  the  bottom  74  ft.  below  the  turbine-room  floor. 
The  basement  floor  is  just  about  the  high-water  mark,  and 
the  main  floor  is  18  ft.  higher.  With  the  condenser-pit  floor 
74  ft.  below  the  turbines,  it  was  possible  to  place  the  centre 
line  of  the  circulating  pumps  at  the  same  elevation  with  the 
extreme  low  level  of  the  river,  thus  reducing  the  cost  of 
pumping  the  circulating  water  to  a  minimum. 

Steel  cross  members  support  the  condenser  at  a  height  of 
about  15  ft.  above  the  floor  of  the  condenser  pit,  which  pro- 
vides space  for  the  circulatuDg,  air,  and  hotwell  pumps.  The 
concrete  intake  and  discharge  tunnels  for  the  condensing 
water  are  built  to  take  ca.re  of  the  proposed  ultimate  capacity 
of  200,000  KW.  Water  coming  from  the  Ohio  River  through 
the  intake  tunnel  goes  to  an  intake  crib  inside  the  turbine 
room ;  the  water  passes  successively  through  bar-iron  grills, 
travelling  sa-eens,  and  stationai-y  screens  to  the  rear  chamber 
of  the  crib.  The  84-in.  diameter  cast-iron  suction  pipe  of  the 
circulating  pumps  drops  to  this  chamber.  Water  from  the 
condensers  discharges  from   a  side  outlet  on  the   upper  side 


The  number  of  primary  batteries  which  would  operate  such 
signals  was  vei'y  limited  indeed.  Unless  they  could  put  in 
a  continuous  power  main,  the  problem  of  supplying  auto- 
matic signals  was  very  difficult.  He  found  that  a  unit  of 
energy  from  an  ordinai-y  Leclanche  cell  cost  about  50s.  in 
pi-e-war  times;  it  was  probably  now  cheap  at  £3.  On  the 
pcrint  of  economy  alone  it  was  desii'able  that  they  should  be 
able  to  get  electric  power  for  doing  these  things  from  a 
central  sit-atilon.  In  his  opinion  the  development  of  proper 
control  of  signalling  was  in  the  direction  of  making  it  more 
automatic,  and  this  development  was  gomg  to  be  stopped 
unless  they  could  get  a  proper  supply  of  energy  along  the  rail- 
way which  was  not  too  costly,  and  which  must  be  absolutely 
reliable.  On  the  railway  between  New  York  and  Chicago 
they  had  a  system  of  couti-oUing  automatic  signals,  without 
any  trouble,  by  having  a  continuous  overhead  power  line 
along  the  whole  line,  and  they  fed  into  that  any  sort  of  supply  • 
they  could  get.  By  this  method  they  ensured  that  if  there 
was  a  failure  of  supply  at  one  place  they  could  get  a  supply 
from  the  other  direction.  The  author  said  that  a  non-con tiict 
method  of  train  control  would  have  been  preferred,  but  so 
faT  no  such  scheme  had  lieen  considered  practicable;  but 
thei-e  were  isome  who  thought  that  an  inductive  method  was 
lUcely  to  be  practicaible.  Only  those  who  worked  on  the 
railway  knew  the  trouble  there  was  with  obstruction,  and 
in  no  place  was  obstruction  worse  than  between  the  running 
rails.  The  Great  Western  system  was  one  of  the  ramp 
methods,  and,  ia  his  opinion,  was  the  best  of  them  all.  It 
had  been  in  use  on  one  of  their  lines  for  something  like  10 
years,  and  it  did  exactly  wha.t  it  was  put  in  to  do.  With  an 
inductive  method,  it  was  essential  to  have  a  conductor  along 
the  whole  length  of  the  line,  supplied  with  alternating  cur- 
rent a.t  a  predetermined  frequency.  The  tuned  reed  relay  of 
Kramer  and  Kapp  would  operate  continuously  and  make  a 
contact  with  a  frequency  of  100,  breaking  at  above  105  or  below 
95.      With  a   system   of  this  kind   with  such    a  relay,    they 
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ha-d  continuous  contiol  of  the  ti'adn  from  the  time  it  started 
to  the  time  it  stopped.  One  of  the  limitations  of  such  a 
system  at  present  was  the  necessity  for  power,  which  had 
to  work  'it  hours  a  day,  seven  days  a  week.  It  seemed  that 
both  the  old  forms  of  control  and  those  which  would  prob- 
ably be  used  in  the  future  on  the  railways  depended  upon  a 
proper  supply  of  power.  The  opposition  of  railway  com- 
panies to  the  transmission  of  power  near  their  lines  resulted 
from  the  difliculty  of  preventing  induction  on  the  telephone 
circuits.  As  regarded  a  power  line  paralleling  a  railway,  if 
one  could  get  a  company  to  put  up  a  three-phase  line  and 
guarantee  that  the  phases  would  be  equally  balanced,  and 
that,  if  necessary,  they  would  cross  the  power  lines  and 
transpose  them,  he  did  not  think  it  would  he  found  that 
any  railway  company  would  put  difficulties  in  the  way. 
With,  however,  a  single-phase  line,  or  a  three-phase  Une 
which  had  its  pha.ses  unbalanced,  that  would  almost  cer- 
tainly cause  trouble  with  the  telephone  hues. 

Mr.  P.  L0M.4S  referred  to  the  pessimistic  view  the  author 
seemed  to  take  of  his  profession.  He  had  in  mind  some- 
thing like  300  sections  of  track  circuit,  and  the  failures  on 
the  relays  connect-ed  with  these  worked  out  at  considerably 
less  than  one  failure  in  a  million  opera.tions.  That  was 
hajdly  just  cause  for  pessimism.  It  was  only  fair  to  electric 
signal  engineers  that  it  should  be  realised  that  although 
failures  did  oceur  they  were  not  nearly  so  frequent  as  they 
would  be  with  mechaliica.lly-opera.ted  devices.  The  author 
said  a  track  circuit  could  not  be  depended  upon  to  detect 
anything  which  did  not  put  virtually  a  dead  short-circuit 
across  the  rails.  In  practice  the  term  "  short  circuit  "  was  a 
comparative  one.  On  the  London  and  Xoi-th-Westem  Rail- 
way no  track  circuit  was  allowed  to  remain  in  use  if  it  would 
not  operate  with  1  ohm  Joined  across  the  rails,  and  having 
once  operated  it  would  not  restore  itself  until  the  value  of 
the  short-circuit  caused  by  the  ti-aili  wheels  rose  to  about 
5  or  6  ohms.  When  dealing  with  railway  track-cu'cuits,  with 
timber  sleepers  and  wet  cinders  for  insulation,  instead  of 
reckoning  insulation  resistance  in  megohms  they  often  had 
to  reckon  2,  3,  or  4  ohms  as  a  fair  insulation  resistance. 

Mr.  J.  D.  Paton  said  that  no  attempt  should  be  made  to 
establish  a  system  by  which  the  signals  were  not  a  part-  of 
the  locomotive.  In  the  Simmen-Northey  system  the  signals 
on  the  ground  were  cut  out.  The  signals  were  given  in  the 
engine  cab.  In  this  country  they  worked  on  the  principle 
of  making  sui'e  about  the  "  danger  "  and  then  going  ahead;  ~ 
in  the  States  they  worked  on  the  "all  clear."  The  man  in 
the  Simmen  control  house  had  a  panel  in  front  of  him  which 
represented  the  entire  system  of  blocks  of  which  he  was  in 
odntrol.  Every  train  on  that  system  was  moving  on  that 
panel,  and  he  actually  saw  a  small  needle  perforating  the 
position  of  the  trains  inside  the  blocks.  In  a  Court  of  La.w 
these  records  were  now  recognised  as  superior  evidence  to 
oral  evidence  in  a  case  of  accident.  This  system  had  reached 
a  point  where  it  had  become  a  great  success. 

Mr.  W.  A.  B.\RXES  said  that  alternating-current  traction 
had  yet  to  prove  its  case  in  this  country ;  heavy  electric  trac- 
tion was  almost  wholly  direct  current,  and  the  probabUities 
were  thart  extensions  would  be  on  the  same  lines,  especially 
where  suburban  traffic  had  to  be  dealt  with.  The  sj'stem 
adopted  for  electrical  signalling  should  be  adapted  to  the 
kind  of  electric  traction  in  use  rather  than  as  suggested  by 
the  author.  On  the  Manchester-Bury  electrified  section  of 
the  Lancashire  and  Yorkshire  Railway,  track  signalling  with 
batteries  was  in  use  prior  to  the  electrification,  but,  owing 
to  the  voltage  drop  in  the  track  rails  being  very  variable,  and 
under  certain  and  frequent  conditions  higher  than  the  volt- 
ages used  for  the  track  circuits,  it  wa.?  necessary  to  change 
over  to  alternating  current  for  the  track  circuits.  There  was 
an  A.c.  lighting  line  running  the  whole  length  of  the  elec- 
trified sections,  used  primarily  for  the  lighting  of  stations, 
and  power  was  taken  from  this  through  transformers  for 
track  circuits.  The  operation  had  been  quite  satisfactory. 
It  would  seem  essential  that  electrical  signalling  should  be 
operated   primarily  by  alternating  current. 

Mr.  A.  Davies  said  that  on  the  Midland  Railway  the 
rotary  block  instrument  was  an  arrangement  which  com- 
bined the  block  telegraph  circuit  with  the  outside  signalling 
installation,  and  ensured  that  a  signal  should  not  be  lowered 
to  i)errDit  a  train  to  travel  along  the  line  other  than  that 
for  which  the  necessar\'  pennission  had  been  given. 

Aid.  W.  Walker  was  under  the  impression  that,  from  the 
first,  all  schemes  for  the  long-di.stance  transmission  of  elec- 
trical energy  had  been  opposed  by  the  railway  companies; 
they  had  not  wanted  transmission  lines  anywhere  near  their 
railways.  In  the  discussion  the  electrical  engineers  of  rail- 
ways had  complained  because  cmn-ent  was  not  available  at 
every  point  on  their  systems  where  they  now  required  it  for 
some  particular  purpose.  He  rejoiced  therefore  that  at  last 
their  asastance  might  be  expected  in  the  development  of 
high-tension   transmission,  overhead   or  otherwise. 

Mr.  C.  M.  Jacobs,  in  reply,  said  with  regard  to  automatic 
train  control,  he  iigreed  that  it  was  desirable  to  keep  the  rail- 
way free  from  all  unneces.sary  obstruction.  He  did  not  think, 
however,  that  those  who  beheved  in  an  inductive  method 
of  signalhng  to  the  train  had  yet  shown  them  a  practical 
scheme  worked  out  in  all  its  details.  From  a  purely  signal- 
ling point  of  view  he  did  not  think  a  continuous  indication 
of  the  train  was  necessary.  The  present  semaphore  system 
erf  signalling  gave  intermittent  indications,  and  these,  if  they 
were  properly  observed,  were  found  to  be  sufficient. 
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Compiled  expressly  for  this  journal  by  Messrs.  Sefton-Jones,  O'Dell  and 
Stephens  (successors  to  W.  P.  Thompson  &  Co.,  of  London),  Chartered 
Patent  .Agents,  285,  High  Holborn,   London,  W.C.  1. 
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THE  PRESIDENT  AND  THE  PEESS. 

The  address  which  was  delivered  by  the  Presidtnt  of  the 
Institution  of  Electrical  Engineers  at  the  annual  meeting 
of  the  Manchester  Local  Section  contained  a  number  of 
interesting  features  ;  we  reproduce  it  i/i  extenso  from  the 
./ow/v/ff^ elsewhere  in  this  issue.  In  the  main  it  follows  on 
the  lines  of  Mr.  Wordingham's  inaugural  address,  in  which 
he  outlined  a  programme  of  reforms  that  would  tax  the 
energies  of  an  archangel  to  carry  through  in  the  short 
duration  of  a  single  session  ;  it  is  not  to  be  wondered  at. 
therefore,  that,  in  spite  of  the  pressure  of  his  official  duties 
as  Director  of  Electrical  Engineering  to  the  Admiralty,  he 
felt  compelled  to  accept  re-nomination  for  a  second  year  of 
office  as  President,  although  he  holds  the  view  which  we 
also  have  put  forward — namely,  that  the  practice  which  has 
grown  up  of  retaining  the  President  in  office  for  two  yeare 
is  not  in  the  best  interests  of  the  Institution.  It  is  note- 
worthy that  the  one-year  rule  was  first  broken  in  favour  of 
Dr.  Ferranti  for  the  same  reason— to  enable  him  to  carry 
ont  a  programme  of  progi-ess  and  reform  ;  unfortunately, 
the  seed  then  sown  fell  among  thorns,  and  though  it  sprang 
up  and  bore  fruit,  it  failed  to  survive  the  chill  blasts  of 
opposition  and  inertia  with  which  it  had  to  contend.  As 
we  then  pointed  out,  while  Dr.  Ferranti  showed  the  way  to 
the  promised  land,  '•  great  changes  must  be  brought  about  in 
social,  economic,  and  legislative  conditions  before  the  dream 
can  be  accomplished  to  the  full.  Intensive  agriculture, 
the  redistribution  of  labour,  and  the  conversion  of  the  local 
authorities  from  petty  parochial  views  to  recognition  of  the 
true  interests  of  the  nation,  are  indispensable  accompaniments 
of  the  progress  called  for  in  technology  ;  and  in  this  ancient 
country  vested  interests  are  certain  to  l)e  met  at  every 
turn,  while  the  f'ocialistic  tendencies  of  the  times,  if  they 
go"  unchecked,  may  strangle  individualism,  and  therefore 
progress  at  its  source.'"*  We  may  fairly  claim  that  practi- 
cally all  of  these  conditions  have  been  fulfilled,  though  it 
never  entered  our  thoughts  that  the  necessary  changes 
would  be  accomplished  by  the  medium  of  a  world-wide  war, 
which  has  done  in  four  years  what  might  have  taken  40 
years  of  peace.  Thus  the  ground  is  prepared  for  a  new 
harvest  with  vastly  more  favourable  prospects  of  an  ample 
yield,  and  we  cordially  welcome  Mr.  Wordingham's  decision 
to  "  carry  on  '"  for  another  year,  sincerely  hopijig  that,  as  he 
deserves  success,  so  he  will  command  it. 

Although  the  present  President  was  openly  opposed  to  the 
"  Broader  Policy  "  initiated  by  Dr.  Ferranti,  and  embodied 
his  objections  to  it  ii>J|£_ai't'£[e  m^  o_ur_pages  adversely 
criticising"our  attitude. ^towards  the  Council  of  the  Insti- 
tution,! therelu-e  so  many  respects  hi  which  his  programme 
parallels'  that|of~1010  that,  afterjdl,  we  think. the  diver- 
gence is~more  apparent  than  real.  Most  of  these  points 
were  brought  out  in  Mr.  Wordingham's  inaugural  address  : 

*  Electrical  Review,  November  ISth,  1910,  page  810..  ^^ 
t  Ibid,  May  29th,  1914,  page  890. 
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others  are  added  iu  the  Manchester  address,  upon  which  we 
may  briefly  comment. 

We  are  pleased  to  see  that  the  policy  of  developing;  and 
encouraging  the  Local  Sections  of  the  Institution  which  has 
prevailed  in  recent  years  is  vigorously  supported  by  the 
i'resident.  who  says  : — "  There  are  not  really  any  Sections 
or  Local  Sections  of  the  Institution.  There  is  the  Institu- 
tion, one  and  undivided."  Now,  years  a£;o,  we  cherished 
the  same  view,  and  in  that  light  we  reportel  the  proceed- 
ings at  the  Provincial  centres  thus,  for  example:  "Paper 
read  before  the  Institution  of  Electrical  Enoineers, 
at  Manchester "  ;  but  it  came  to  our  knowledge  that  this 
-.^yle  was  distasteful  to  the  authorities,  and  consequently  we 
I'everted  to  the  use  of  the  term  "  Loc'al  Section."  Never- 
theless, we  always  felt  that  the  practice  was,  in  a  measure, 
derogatory  to  the  dignity  and  unjust  to  the  importance  of 
some,  at  least,  of  the  branches  of  the  Institution,  whose 
work  was  in  no  way  inferior  to  that  of  the  London  members 
who  rejoiced  in  the  title  of  "  The  Institution,"  and  we 
cordially  welcome  the  President's  tribute  to  the  merits  of 
the  offshoots  of  the  central  body,  and  the  foreshadowed 
change  of  title. 

Another  pregnant  phrase  in  the  address,  which  goes  far 
to  justify  our  contentions  with  regard  to  the  proper 
functions  of  the  Institution,  is  the  President's  declaration 
that:  "/  do  not  think  there  is  any  matter  offertimi  the 
-electrical  indvstn/  which  is  not  the  business  of  th".  Institu- 
■tiony  There  is  the  whole  thing  in  a  nutshell.  We  cannot 
too  strongly  emphasise  the  point,  which  is  precisely  that 
which  we  have  tried  to  drive  home  for  so  many  years.  We 
should  like  to  see  that  sentence  in  letters  of  gold  adorning 
the  marble  halls  of  the  Institution  on  the  Embankment. 
J'urther  comment  is  needless — it  speaks  for  itself. 

With  regard  to  the  formation  of  an  association  for 
central-station  staffs — evidently  the  "  Association  of  British 
Electrical  Engineers  (Electricity  Supply  Branch),"  the 
.proposed  formation  of  which  was  announced  and  conunented 
'on  in  our  issue  of  April  .'■)th — the  scheme  outlined  by  Mr. 
VYordingham  is  interesting,  and  is  capable  of  wide  develop- 
ment -,  it  will  be  noticed  that  it  is  so  devised  as  to  link 
the  Association  closely  to  the  I.E.E.  as  the  parent  body, 
whilst  providing  for  the  admission  of  non-members  of  the 
LB.E.  In  the  meantime,  the  Electrical  Power  Engineers' 
Association  is  making  rapid  progress,  and  the  future  rela- 
tions between  these  two  organisations  will  provide  a  very 
Ifnotty  problem  for  the  industry  to  solve.  It  would  be  most 
unfortunate  if  they  were  to  exist  in  rivalry,  both  covering 
much  the  same  ground,  with  the  consequent  waste  of  effort 
and  loss  of  efficiency  and  influence,  and  we  trust  that  some 
^'^a  media  will  be  found  to  ensure  their  co-operation  or 
amalgamation.  However,  that  question  will  undoubtedly 
receive  attention  at  the  forthcoming  meetings  mentioned  by 
the  President. 

Space  limitations  forbid  us  to  do  more  than  heartily 
endorse  the  other  jiroposals  contained  in  the  address,  some 
of  which,  such  as  the  popular  and  technical  lectures,  are  old 
friends  but  have  not  yet  got  beyond  the  proposal  stage  :  we 
must,  however,  add  a  comment  on  the  concluding  paragi-aph 
'of  the  report  in  the  Jnarnut — namely,  that  in  which  Mr. 
Wordingham,  as  in  his  inaugural  address,  severely  depre- 
cates the  attitude  towards  the  Institution  of  "  at  all  events, 
one  section  of  the  electrical  Press,"  while  he  regards  another 
•section  as  being  "  to  a  very  large  extent  lukewarm  about 
the  Institution." 

The  President  further  remarks  that  if  the  Institution 
liappens  to  do  something  which  a  particular  section  of 
the  Press  advocates,  then  its  having  done  so  is  practically 
ignored. 

Now,  we  freely  admit  that  in  past  years  we  have  felt  it 
incumbent  upon  us,  as  sincere  well-wishers  of  the  Institu- 
tion, and  with  the  interests  of  the  industry  at  heart,  to 
criticise  the  policy  of  the  Institution  Council  ruthlessly 
and  persistently,  and  we  adhere  to  every  word  that  we  have 
written  in  this  vein.  But  no  one  who  reads  our  pages 
could  possibly  regard  us  as  "  lukewarm "  towards  the 
Institution  ;  and  whenever  the  Council  has  made  a  step  in 
any  direction  that  we  have  recommended,  we  have  been 
scrupulously  careful  to  record  the  fact  and  to  commend 
the  action.  Our  record  is  open  to  the  reader — and  we  are 
glad  to  add  that  many  times  in  recent  years  we  have  had 


the  pleasure  of  congratulating  the  Council  upon  the 
adoption  of  new  methods  and  the  development  of  new  ideas, 
in  terms  which  admitted  of  no  misunderstanding,  and 
which  were  never  insincere. 

We  feel  convinced,  therefore,  that  Mr.  Wordingham's 
remarks  were  not  directed  against  this  journal.  Yet  he 
suggests  that  "  the  Institution  cannot  get  properly  treated 
in  the  technical  Press,^'  a  wholesale  indictment  agamst 
which  we  must  emphatically  protest.  Our  conscience  is 
clear,  and  we  confidently  appeal  to  the  judgment  of  our 
readers. 

As  for  the  proposal  to  develop  the  Jniirnal  of  the  I.E.E., 
and  "  create  a  Press  for  itself " — well,  we  agree  that  the 
./oarnal,  though  already  greatly  improved,  offere  abundant 
scope  for  further  improvement  ;  but  the  Institution  would 
be  well  advised  to  abandon  the  idea  of  creating  a  Press  for 
itself.  "  If  a  man  bear  witness  of  himself,  his  witness  is 
vain  " — just  criticism  is  exclusively  the  function  of  the 
impartial  and  independent  outsider. 


If  it  were  possible  to  take  the  anti- 
^*'*/rade''^  '"    German  temperature  of  the  British  race, 
we   should    find    it    subject    to    violent 
fluctuations.     It  rises  several  degrees  after  the  enemy  has 
displayed  his  devilish  ingenuity  iu  the  form  of  some  new 
and  almost  uuthinkable  atrocity.     It   is  substantially  up 
again   since   the   deliberate   bombing   of   our   hospitals  in 
France.     If  Prussianism  paid  any  regard  to  the  future  of 
German   trade   relations  with    its   present   foes   it   would, 
one  would  suppose,  see  that  every  new  piece  of  bombing  or 
submarine  barbarism  aims  a  new  Itlow  at  its  own  trade,  for 
it  settles  more  definitely  than  anything  else  the  determination 
of  millions  of  people  in  the  Allied   nations  to  refuse  to 
re-open  commercial  relations.     But  whatever  the  effect  of 
these  horrible  outrages  upon  the  Allied  mind — and  it  is 
an  effect  to  which  statesmen  will  hardly  be  blind — there 
are   the   facts  of   pre-war   days,  which   have   been  proved 
beyond  dispute,  bearing  upon   Germany's  commercial  and 
industrial  penetrative  policy.     In  the  course  of  four  years 
of  investigation  of  such  matters,  investigations  carried  out 
with    calmness     and     dispassionately,    unswayed    by    the 
fluctuating   sentiment   to   which   we   have   alluded,   many 
practices  have  lieen  laid  bare  to  legislators  and  to  the  trading 
community  which  call  for  a  policy  of  strong  determination 
in  the  interests  of  Allied  industrial  and  commercial  security. 
It  will  be  recalled  that  much   criticism  was   levelled  at 
the  head  of  the  Government,  because  it  did  not  always  take 
immediate  action  concerning  particular  interests  along  the 
lines  advocated  by  critics.     Little  by  little   there  was  a 
tightening  of  the  official  grip,  and  one  by  one  esemy  con- 
cerns were  dealt  with.     The  story  of  what  has  been  done  is 
told  in  the  report  of  the  Committee  appointed  to  advise  the 
Board  of  Trade  on  matters  arising  under  the  Trading  with 
the  Enemy  Amendment  Act  of  1916,  of  which  we  give  a 
full  abstract  on  another  page,  and  which  we  recommend  our 
readers  everywhere  to  study  closely.     We  need  not  cover 
the  same  ground  in  these  comments,  but  we  believe  that 
the  electrical  industry  will  agree  that  if  we  are  going  to 
deal  fully  with  German  trade  penetration  the  operations 
of  recently  naturalised  Germans  must  not  be  permitted  to 
escape  our  attention.     We  may  be  better  able  to  tell  "  who's 
who  "  under  the  Business  Names  Registration  Act,  but  we 
ought  more  jealously  to  guard  against  the  adoption  of  the 
prefix  "  British  "  before  the  name  of  any  concern  that  decides 
to  open  operations  here,  on  however  small  a  scale.     In  our 
abstract  we  quote  an  example  of  the  methods  adopted  by 
Germans  to  gain  control  of  a  certain  British  electrical  concern 
*'  by  sterilising  its  power  of  competition  "  in  our  Colonies, 
and  utilising  its  factory  at  Home  to  undercut  British  manu- 
facturers  in  the  same  line   of   business.     The  -Committee 
appears  to  have  come  up  against  certam  matters  which  call 
for  investigation,  but  did  not  fall  within  the  compass  of  its 
operations.   We  understand  that  it  has  completed  its  labours, 
but  we  are  sure  that  so  practical  and  "  live  "  a  business 
man  as  Sir  Albert  Stanley  will  see  fit  to  base  a  strong  pre- 
ventive policy  upon  the  information  that  it  has  accumulated 
— and  perhaps  appoint  another  Committee. 
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CLINKER     DAMS. 


By  C.  M.  BEXXETT.  Wocxl  Lane  Works. 


The  question  of  suitable  ^'linker  dams,  or  adjustable 
dumping  bars,  for  mechanical  cliaiu-grate  stokers  is 
Dndoubtedly  one  of  great  importance,  especially  at  the 
present  time,  and  has  been  the  subject  of  careful  study  from 
the  earliest  use  of  the  chain-grate. 

Fig.   1   shows  a  water-cooled  dumping-bar  which  is  of 
interest,  as  the  illustration  came  to  the  writer  from  the  late 


The  advent  of  the  close-link  type  of  chain-grate  described 
in  the  British  patent  abore  cited,  made  the  problem  of  the 
dumping-bar  a  much  easier  one,  as  it  became  no  longer 
necessary  to  support  the  bar  off  the  surface  of  the  grate. 

The  position  of  the  rear''^nd  of  the  stoker,  and,  conse- 
quently, the  position  of  the  dumping-bur  in  the  fnrnacc,  is 
also  one  requiring  consideration  and  attention. 

It  is  desirable  slightly  to  lengthen  the  stoker  so  as  to 
carry  the  rear  drum,  together  with  all  the  damping  gear, 
through  what  may  be  called  the  dumping  arch,  and 
into  a  separate  chamber  formed  behind  the  back  wall  of 
the  furnace  proper. 


Pit)poscd 
Mlftralionsro 
Srohcrs  and 
lumace 


Fig.  2.— Abbasgement  of  Chain-gbate  Stoker  axd  Dcmpixg  Bar. 


Sir  Frederick  Bramwell,  and  was  used  on  the  original  Jukes 
chain-grate  about  1853. 

However,  these  fi.Ked  dumping-bars  are.  as  Mr.  G.  W. 
Partridge  points  out  in  the  article  printed  in  the  Electrical 
Review  of  April  2()th,  not  suitable  for  varying  qualities  of 
coal,  and   therefore  some  adjustable  type  of  bar  is  essential. 

In  1002  a  patent  was  granted  to  H.  W.  Miller  and 
C.  M.   Bennett  (see  British  Patent  Xo.  10,389/02)  for  an 


adjustable  bar  in  connection  with  the  close-link  stoker,  the 
nose  of  the  bar  resting  on  the  surface  of  the  grate,  a  con- 
dition which  was  not  possible  on  the  ordinary  type  of  chain- 
grate  link,  owing  to  the  projections  formed  by  the  opening 
of  the  links  in  turning  over  the  rear  drum  of  the  grate. 


This  arrangement  is  shown  in  fig.  2,  and  it  will  be  seen 
that  the  back  drum  of  the  stoker  and  the  dumping  bar  are 
placed  in  a  chamber  which  is  comparatively  cool  compared 
with  the  fiirnace  :  in  fact,  by  opening  the  inspection  door, 
any  dumping  bar  or  clinker  trouble  can  be  at  once  investi- 
gated, even  when  the  boiler  is  under  load. 

Under  these  conditions  the  dumping  bare  and  rear  ends 
of  the  chain-grate  stokers  have  a  much  better  chance  of 
long  performance  without  renewals  than  they  have  when 
their  position  is  at  the  front  side  of  the  furnace  wall. 

The  "  doctor  door,"  or  adjustable  gate,  shown  in  the 
article  above  mentioned,  is  undoubtedly  a  great  step  in  the 
right  direction,  and  all  such  useful  and  important  devices 
will  come  into  general  use  as  soon  as  more  attention  is 
given  to  boiler-house  equipment  and  operation. 

It  seems,  however,  that  the  present  arrangement  for 
admitting  coal  to  the  furnace  by  being  carried  under  the 
furnace  doors  by  the  moving  chain  of  the  grate  is  not  an 
ideal  one,  and  could  be  vastly  improved,  leaving  the  furnace 
doors  free  for  hand-firing  in  the  event  of  grate  break- 
down, and  allowing  for  free  inspection  of  the  fires  through 
sight  holes  in  the  furnace  doors,  as  well  as  for  the  admission 
of  air,  if  necessary,  through  "  hit  "  and  "  miss  "  openings 
(the  air  being  heated  by  passing  through  traps  in  the  door 
casings).  Inspection  of  fires  from  the  front  along  the 
length  of  the  chain-grate  is  now  impossible,  because  of  the 
"  apron-plate  "  retaining  the  coal  ;  yet  this  view  of  the 
condition  of  the  bed  of  burning  fuel  is  a  most  inipoitant  one. 

The  fires  of  the  inner  furnaces  on  many  installations 
cannot  be  properly  seen  — in  fact,  not  seen  at  all,  their  con- 
dition being  judged  by  the  outer  furnace  fires,  which  can 
be  seen  through  inspection  windows  in  the  side  walls. 
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A     BRITISH     IDEAL     FOR     MANUFACTURERS. 


By  "IMPERIAX." 


Some  years  ago,  sitting  in  the  Octagon  Lounge  of  the 
Midland,  at  ilanchester,  were  several  gi'oups  of  electrical 
engineers,  one  of  them  discussing  the  rival  claims  of  Berlin 
and  Hamburg  to  be  considered  the  centre  of  German  trade. 
At  last,  rising  to  go  home,  one  of  the  group  said :  "  Why 
worry  with  Berlin  or  Hamburg  ?  Tl/is  is  the  commercial 
capital  of  Germany "' — and,  looking  round  at  the  galaxy  of  ■ 
representatives  of  Siemens,  the  A. E.G.,  and  many  another  of 
the  old  firms  we  knew  so  well,  the  hyperbole  seemed  justified. 
We  took  our  foreign  rivals  to  our  hearts,  and  not  only  gave 
them  our  own  orders,  but  allowed  them  to  regulate  our 
business  in  other  parts  of  the  world. 

But  this  theme,  since  the  war  began,  has  been  laboured  to 
death  ;  we  cry  "  Peccavi,"  and  reorganise  and  reconstruct 
so  that  it  never  can  happen  again — and  all  the  while  with 
our  left  hand  we  do  what  we  swear,  with  our  right  extended 
to  Heaven,  we  abjure  for  e'ver.  It  is  true  that  the  parasitic 
band  of  irresponsible  agents  who  overran  the  country 
factoring  German  apparatus  are  inactive  —  probably 
munitioneering — and  it  is  true  that  the  German  interests 
are  eliminated  from  the  large  manufacturers.  We  may  hope 
that  they  will  never  return — we  may  be  sure  that  in  their 
old  form  they  are  dead  for  a  while'  at  least.  But  when  the 
reconstruction  of  the  world  commences,  shall  we  be  any 
more  free  from  futile,  unnecessary  burdens  ?  Shall  we  be 
able  to  say  of  our  goods : — "  This  is  English,  made  in 
England  by  Englishmen  trading  with  English  money "  ? 
And  if  we  can  say  that,  shall  we  Ije  able  to  command  the 
markets  of  the  world  as  we  command  the  seven  seas  ? 

Perhaps  we  may  :  it  is  one  of  the  rewards  we  hope  to 
snatch  from  chaos,  But«it  is  all  too  easy  for  the  reward  to 
be  thrown  away,  and  for  the  same  haphazard  indeterminate 
scheme  of  things  to  be  revived.  We  most  of  us  know  what  is 
wanted,  and  we  each  have  a  different  way  of  getting  it. 
One  cries  aloud  that  in  the  face  of  Government-subsidised 
competition  we  are  helpless  :  let  the  British  Government 
give  grants  to  every  manufacturer  ;  then  perhaps  we  ■  shall 
get  to  work  as  quickly  and  effectively  as  a  certain  giant 
concern  in  Huddersfield, 

Another  calls  for  protective  tariffs,  and  a  third  for  State 
control.  All  this  is  useless  paltering — the  mere  payment 
of  taxes  to  receive  a  part  back  as  our  own  profits.  Besides, 
did  ever  a  firm  admit  that  the  organisation  of  a  Govern- 
ment department  was  ideal  ?  No  ;  the  help  that  would  be 
obtained  would  be  as  useful  as  when  we  now  complain  that 
aliens  crowd  us  out  of  our  trains.  We  are  told  that  the 
accommodation  will  be  limited,  that  20  per  cent,  more  will 
be  charged  for  our  season  tickets,  and  then  we  can  fight  on 
the  same  level  as  the  aliens. 

There  is  no  help  for  it.  We  must  still  earn  our  bread  in 
the  sweat  of  our  brows  and  in  the  sorrow  of  our  hearts — 
and  we  must,  above  all,  work  out  our  own  salvation. 
Everyone  knows  really  what  has  to  be  done,  and  that  the 
root  of  it  is  co-operation  ;  co-operation  in  every  direction — 
between  competing  firms,  betsveen  firms  and  employes,  and 
between  employes  themselves.  Some  steps  have  been  taken  ; 
we  have  the  B.E.A.M.A.  Within  that  body  are  conferences 
on  many  things — oiu-  ratings  and  our  prices  are  standardised, 
we  each  know  the  others'  designs  ;  and  in  two  of  the  largest 
firms,  the  London  export  manager  is  the  European  repre- 
sentative of  what  used  to  be  the  American  parent  company. 

It  was  with  pleasure  that  we  read  recently  Mr.  Annan 
Bryce's  statement  that  the  British  Westinghouse  Co.  had 
got  rid  of  the  American  controlling  interest,  and  intended 
in  future  to  carry  out  its  own  research  and  make  its  own 
designs  instead  of  copying  the  American.  But  yet  the 
American  company  will  probably,  somehow,  get  to  know 
our  standards ;  the  standards  not  only  of  the  British 
Westinghouse,  but  of  every  manufacturer. 

How  can  we  hope  to  compete  if  we,  with  maudlin 
sentimentality,  give  our  foreign  competitors  our  vital 
secrets  ? 

We  are  improving,  it  is  true,  on  the  days  when  a  Meter 
Conference  had  a  Committee  of  three — one  representing  a 
German,  one  an  American,  and  one  a  British  firm.     What 


glorious  internationalism  1  But  it  represents  a  spirit  that 
still  exists.  We  cannot,  apparently,  realise  that  between 
nation  and  nation  there  must  be  rivalry  ;  friendly  or  not,  it 
is  still  rivalry.  There  is  talk  of  a  League  of  Nations,  to 
guarantee  the  peace  of  the  world,  and  the  freedom  of  the 
seas  to  all  commerce.  The  only  possible  living,  lasting 
League  of  Nations  is  the  British  Empire,  and  that 
controls  the  seas  and  keeps  them  open  to. all  just,  upright, 
and  free  men.  Let  us  incorporate  that  principle  in  our- 
own  affairs  :  let  us  have  a  truly  British  association  open 
only  to  firms  of  pure  blood.  In  the  B.E.A.M.A.  there  are 
still  firms  with  enemy-born  directors.  Until  recently  the 
British  Westinghouse  Co.  could  only  say  that  the  majority 
of  its  shares  were,  held  by  British  sulDJects  by  a  verbal 
quibble  ;  because  most  of  them  were  held  by  a  limited  com- 
pany registered  in  England.  The  shares  of  this  holding 
company  were  almost  exclusively  in  American  hands. 

It  seems  possible  that  recent  movements  tend  to  increase 
the  predominance  of  British  capital.  Amalgamations  are 
afoot  which  make  for  powerful  British  firms,  and  it  is  to  lie 
hoped  they  will  keep  free  from  undesirable  entanglements.. 
It  is  also  to  be  hoped  that  they  will  encourage  British 
engineers  in  their  own  works. 

Many  rumours  are  afloat  of  unions  of  technical  engineers 
— and  this  new  spirit  of  co-operation  is  marked  by  inter- 
necine strife  between  the  Society  of  Chief  Commercial 
Assistants  and  the  Association  of  Commercial  Chief 
Assistants,  or  some  such  bodies.  In  spite  of  the  strife,  it 
all  helps — these  bodies  may  bring  pressure  to  bear  on  their 
employers,  and,  perhaps,  that  is  their  only  way  to  success. 
But  is  it  too  much  to  ask  that  the  new,  more  or  less 
unfledged  directorates  Should  show  that  they  have  the 
interests  of  the  industry  at  heart,  and  temper  justice  to 
their  shareholders  with  mercy  to  their  staff  ?  The  working 
man  has  forced  himself  to  be  considered :  the  Whitley 
Report  urges  tribunals  combining  capital  and  labour — but 
where,  as  an  egotistical  engineer  remarked,  is  the  repre- 
sentative of  brains  ?  Intelligence  has  no  market  value,  or 
we  should  not  find,  as  we  do  in  one  firm,  engineers  with  10 
years'  experience,  as  well  as  a  university  training,  earning 
£200  a  year,  or  less,  while  younger  men,  with  little  educa- 
tion, earn  on  the  bench  £6,  or  even  £8  a  week,  making  the 
apparatus  that  ihe  engineer  designs.  That  any  manage- 
ment should  see  this,  and  find  its  sense  of  equity 
undisturbed,  shows  little  sign  of  reformation,  particularly 
as  the  total  paid  by  many  firms  to  their  technical  staffs  in  • 
the  way  of  a  war  bonus  is  less  than  2h  per  cent. 

The  need  is  here,  and  the  opportunity  is  here.  Is  there 
no  hope  for  a  British  movement  for  the  commercial  advance- 
ment of  the  country  and  the  individual  ?  The  individual 
recognises  that  his  advancement  rests  on  the  success  of  his 
company — the  commercial  future  of  the  country  rests  on 
the  joint  success  of  its  industrial  undertakings.  Isolated 
prosperity  at  the  expense  of  one's  immediate  neighbours 
cannot  be  permanent,  and  so,  since  we  have  during  the 
war  at  least  learned  that  we  are  a  nation  with  a  national 
life,  let  us  unite  in  the  national  interest.  ^We  may,  some 
day,  grow  old  enough  to  take  a  wider  and  international 
view,  but  it  is  first  necessary  to  have  a  sound  basis  at 
home.  National  unity  is  the  primary  essential — unity 
with  one  another,  and  against  outsiders.  It  was  once 
suggested  that  B.E.A.M.A.  stood  for  British  Electrical  and 
Alien  Manufacturers"  Association,  and  the  stigma  was 
warranted  while  firms  with  foreign  capital  and  no  works  at 
all  belonged  to  it.  There  is  one  ideal  it  could  achieve.  It 
could  have  an  exclusive  membership  of  manufacturing  and 
contracting  firms  ('•  contracting  "  in  its  widest  sense — not 
merely  to  indicate  wiremen),  with  a  predominance  of 
British  capital  with  purely  British  directorates  who  favour 
British  engineers  and  treat  them  justly  and  generously. 
Such  an  Association,  free  from  any  taint  of  internationalism, 
would  be  an  Imperial  factor  of  the  first  rank.  It  would 
command  the  admiration  of  this  country  and  the  respect  of 
the  world. 


Roll  of  Honour.  -We  have  received  a  pamphlet  of 
40  pages,  containing  names  and  other  particulars  of  the  staffs  and 
employes  of  Messrs.  S.  Pearson  &  Son,  Ltd.,_the  Mexican  Eagle  OU 
Co.,  Ltd.,  and  other  associated  companies,  who  are  serving  with 
H.M.  Forces. 
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LUBRICATION     AND     ELECTRICAL     PLANT, 


By  G.  basil  BARHAJI. 


Before  the  war  an  electrical  engineer  could  obtain  a  dozen 
different  varieties  of  oil  to  suit  each  one  of  his  requirements. 
Were  none  of  these  exactly  what  he  wanted,  or  fancied  he 
wanted,  the  oil  refiner  was  only  too  pleased  to  submit 
specially  blended  samples  of  animal,  vegetable,  mineral,  or 
composite  oils  until  the  test  room  shelves  looked  like  those 
of  a  hospital  dispensary,  and  no  one  on  the  staff  needed  to 
buy  any  oil  for  bicycle,  boots,  or  bitumen-removing  for 
months.  The  present  situation,  however,  is  summed  up  in 
the  following  conversation,  reported  from  a  Xoith  Country 
station : — 

"  Please,  sir,  the  oiFs'come  I  " 

"  Has  it,  by  Jove  I  Keep  about  half  for  the  turbine  and 
save  a  di'op  for  the  oil  switches  ;  fill  the  air  raid  lamps  and 
go  up  to  Dr.  Jones'  and  try  and  get  a  Priority  Milk 
Card  ;  if  we  could  get  even  a  quart,  we'd  try  making  some 
margarine  I " 

Before  the  wai-,  no  electrical  engineer  would  choose  an  oil 
solely  on  account  of  its  lasting  properties.  They  were  at  that 
time  a  secondary  consideration  ;  the  lubricating  qualities 
were  the  essential  feature,  and  oil  w.is  in  itself  so  cheap 
that  it  could  be,  and  wiis,  used  in  (juantities  that  would 
seem  lavish  to-day.  It  was  held  that  the  first  essential  of  a 
lubricant  was  that  it  should  possess  a  low  and  constant 
coefficient  of  friction,  so  that  as  little  heat  as  possible 
would  be  generated  by  the  moving  parts.  Although  well 
aware  of  the  fact  that  were  a  film  of  oil  maintained  between 
the  parts  its  function  would  be  fulfilled,  there  were  many 
who  apparently  tried  to  float  the  parts  in  oil,  and  it  may  be 
asserted  that,  in  view  of  what  can  be  done  at  the  present 
time  when  oil  is  scarce,  in  practically  every  case  we  had  a 
marked  tendency  to  over-oil. 

This  was,  no  doubt,  due  primarily  to  the  knowledge, 
gained  sometimes  from  painful  experience,  that  some  oils 
had  a  tendency  to  squeeze  away  and  leave  parts  starved  ; 
others  contained  "  filling "  which  tended  to  clog  and 
gum,  with  'the  result  that  before  long  the  moving 
surfaces  would  start  cutting,  although  they  appeared  per- 
fectly lubricated.  It  must  be  whispered,  also,  that  refiners 
were  vitally  interested  in  the  sale  of  oils  ;  they  wanted  it 
known  that  the  oils  they  supplied  would  do  their  work  well, 
and  that  it  was  false  economy  to  spare  the  oil  and  spoil  the 
crosshead  ;  further,  they  had  really  very  little  to  say  in 
favour  of  oil  filters,  or  the  use  of  cheaper  oils,  or  economy 
in  oil  use,  or  anything  else  that  did  not  deal  with  the 
delivery  of  so  many  more  barrels  per  week. 

In  spite  of  the  lavish  use  of  lubricants,  it  is  a  fact  that  in 
pre-war  days  quite  80  per  cent,  of  engine  troubles  were  due 
to  imperfect  or  improper  lubrication.  In  this,  one  is  not 
taking  into  accoimt  boiler  and  air-pump  troubles  caused 
through  excessive  lubrication  of  the  cylinders  of  vertical 
condensing  engines  and  piston  valves,  or  through  the  use  of 
solid  soap  lubricants  containing  an  excess  of  caustic  soda, 
which  during  use  is  converted  into  carbortate  of  soda,  a 
fairly  keen  cutting  material. 

At  the  present  time  the  scarcity  of  high-grade  lubricants 
necessitates  a  more  lavish  use  of  the  human  element,  and 
parts  and  bearings  have  to  be  watched  that  in  other  days 
were  provided  with  ample  oil  and  left  to  themselves. 
Instead  of  the  many  carefully-blended  varieties  of  oil 
previously  available — many  of  which  unkind  critics 
asserted  came  out  of  the  same  vat — the  electrical  engineen, 
has  to  be  content  with  plain  oil,  and  he  is  eyed  Jiskance  if 
he  shows  any  disposition  to  inquire  into  its  constitution 
and  components.  A  good  deal  of  white  lead  and  also  of 
sulphur  is  used  to-day  in  stations  where  such  substjinces 
wei'c  never  used,  for  a  similar  purpose,  before  the  war,  and 
many  an  engineer  keeps  an  oil-can  I'cady  charged  with 
oil-white  lead  or  oil-sulphur  mixture,  rc^uly  to  s(|uirt  a 
i|Uarter  of  a  pint  into  some  part  that  is  showing  a  dis[)osi- 
tion  to  throw  off  blue  smoke,  just  as  his  father  and  grand- 
father did  before  him. 

Preference  has  been  made  to  the  use  of  solid  and  semi- 
solid lubricants,  and  where  these  are  perfectly  free  from  the 
objectionable  caustic  sofla,  and   are  prepared  from  high- 


quality  materials,  they  are  satisfiictory  in  use.  One  of  their 
chief  advantages  is  that  they  will  adhere  to  metal  surfaces 
with  tenacity,  and  if  the  soap  content  is  not  high  they  can  be 
used  on  all  miettils.  If  there  is  an  undue  percentage  of  soap 
the  oil  content'  is  readily  squeezed  away,  and  the  clogging 
of  the  luliricfint  actually  creates  friction  instead  of  reducing 
it.  The  solid  oils  are  fai-  more  economical  in  use  than  is 
generally  supposed,  and  where  an  engineer  can  obtain  them 
he  should  make  a  fairly  large  use  of  such  as  he  knows  to  be 
reliable. 

As  a  matter  of  fact,  a  great  deal  of  the  oil  obtainable 
to-day,  unless  absolutely  fancy  prices  are  paid,  is  far  from 
I'eliable,  and  it  will  pay  the  engineer  in  many  cases  to  break 
down  semi-solid  paraffin  or  vaseline  into  it,  or  to  add  such 
proportions  as  he  thinks  fit  of  good  rape,  or  castor  oil, 
or  tallow,  to  improve  its  body  and  enhance  its  lubricating 
qualities. 

Contrary  to  the  usual  opinion,  the  f  rictional  resistance  of 
oil  is  one  of  its  least  important  properties  from  a  purchaser's 
point  of  view.  The  points  of  importance  are  the  viscosity 
of  the  oil,  its  cold  pouring  temperature,  and  its  emulsibility 
with  water.  Those  which  matter  comparatively  little  are 
the  friccional  resistance,  gravity,  and  the  fire  and  flash 
points.  The  first  of  these  is  mj  much  the  same  with 
all  oils,  so  from  that  point  of  view  a  dear  oil  is  no  better 
than  one  which  can  be  obtained  at,  jierhaps,  a  tithe  of  the 
price :  and  it  may  be  mentioned,  also,  that  high  viscosity 
produces  a  high  degree  of  friction.  This  should  be  borne 
in  mind,  by  the  way,  when  adding  "  body  "  in  the  shape  of 
some  thick,  viscid  oil  to  a  lubricant  of  apparently  poor 
quality. 

Many  electrical  engineers  are  aware  that  properly  refined 
oils  are  clear  and  pale.  Even  under  existing  circum- 
stances, when  one  is  almost  glad  to  get  any  oil  at  all, 
"  red "  oils  should  be  avoided  as  far  as  possible,  as  the 
element  of  redness  shows  that  they  are  not  true  high-grade 
oils,  and  that  they  contain  certain  ingredients  which  have 
not  been  properly  removed.  They  are,  however,  fairly 
suitable  for  use  where  the  formation  of  emulsions  does  not 
matter. 

Before  the  war  many  electrical  engineers  had  a  prejudice 
against  mixing  good  oils  of  fairly  similar  qualities.  It  may 
be  said  at  once  that  this  does  no  harm,  and  only  in  very 
rare  cases  has  such  mixture  resulted  in  seriously  impoverish- 
ing or  altering  any  of  the  properties  of  the  oils.  As  a 
matter  of  fact,  the  lubricating  and  physical  properties  of 
mixed  oils  are,  for  all  practical  purposes,  a  mean  of  those  of  the 
constituent  lubricants.  If,  for  example,  we  took  a  gallon 
of  oil  which  had  300  seconds  viscosity  and  a  flash  ix)int 
of  400°  and  mixed  it  with  three  gallons  of  oil  of  l.")0  seconds 
viscosity  and  a  370°  flash  point,  the  result  would  be  an 
oil  with  a  viscosity  of  187'.">  and  a  flash  point  of  377'.5°. 

The  present  shortage  has  brought  the  subject  of  filtering 
and  •'  reviving  "  oils  into  prominence.  It  has  been  recom- 
mended in  some  (juarters  that  all  "  old  oil,"  "  worn-out 
oil,"  '•  lifeless  oil,"  and  so  on.  should  be  thrown  away  and 
replaced  at  stated  intervals  with  "  fresh "  new  oil.  The 
use  of  oil  filters  was  strongly  opposed  in  certain  quartere, 
and  from  what  was  said  many  electrical  engineere  gained 
some  hazy  impression  that  it  was  bad  practice  to  use  oil 
over  again.  There  is  little  or  no  evidence  to  show  that  a 
good  oil  wears  out  or  loses  any  essential  lubricating 
properties  under  ordinary  circumstances.  The  influence 
of  heat  will,  of  course,  drive  off  a  percentage  of  any  original 
oil,  and  so  cause  it  to  become  heavier,  but  in  no  way  is  this 
detrimental  to  the  oil,  which  simply  has 'its  viscosity  raised 
and  its  bulk  reduced. 

The  principal  trouble  with  low-grade  oils  in  the  past 
has  been  that  they  frequently  contain  ingredients  which 
in  time  produce  acids  or  form  bad  emulsions  with  water. 
Any  leakage  of  thin  into  thicker  oils  will  reduce  their 
viscosity  and,  to  that  extent,  impoverisii  them. 

Tests  which  have  been  carried  out  on  used  oils  show  that 
the  old  im|iression  was  falliR-ious,  and  there  would  seem  to 
be  no  reason  wliy  electrical  engineers  should  not  filter  oil 
over  and  over  again.  Good  oils  used  in  forced-feed  lubri- 
cation in  internal-combustion  engine  work — a  fairly  severe 
test — for  1,(100  hours  showed  some  trace  of  oxidation  ;  but 
even  then  the  lubricating  propei'ties  were  neither  impaired 
nor  changed  to  any  material  extent.     There  was  a  slight 


510 


THE    ELECTKICAL    REVIEW. 


[Vol.  82.    No.  2,114,  Mat  31.  1918. 


increase  in  the  formation  of  resins  and  of  organic  acids  ; 
and  it  must  be  mentioned  liere  that  after  long  nse  these  in- 
gredients might  form  a  percentage  sufficient  to  impair  the 
lubricating  properties  of  the  oil  if  no  attention  were  paid 
to  the  matter.  Electrical  engineers  will  be  interested  to 
hear,  however,  that  not  only  can  these  ingredients  be 
removed  without  difficulty  by  filtering  the  oil  through 
animal  charcoal,  but  that  it  is  the  practice  in  the  United 
States  Navy  to  use  oil  continuously,  filtering  it  periodically, 
and  adding,  when  necessary,  fresh  oil  to  reduce  viscosity. 
It  may  be  mentioned,  though  the  point  is  not  material,  that 
the  cold  pouring  point  of  the  oil  referred  to  above  rose  to 
20°  F.,  from  10"  after  the  1,000  hours'  test. 

A  few  tests  of  a  simple,  yet  reliable,  character,  can  be 
made  by  the  electrical  engineer  which  will  be  of  assistance 
when  rejecting  unsuitable  oils,  or  when  blending  some  good 
oil  with  a  percentage  of  inferior  oil  in  the  station,  in  order 
to  get  sufficient  bulk  to  "  carry  on."  These  tests  are,  of 
course,  only  crude  methods  not  comparalile  with  tests  carried 
out  in  a  laboratory,  but  tliey  are  in  common  use  amongst 
trans- Atlantic  naval  engineers,  amongst  whom,  by  the  way, 
it  is  known  to  be  a  fact  that  any  vessel,  battleship  or 
destroyer,  could,  by  choosing  two  oils  and  blending  them 
herself,  lubricate  properly  everything  on  lioard  needing 
lubrication.     These  tests  are  as  follows  : — 

( 'olciur. — A  good  oil,  before  use,  will  appear  of  a  pale 
yellow  colour,  and  will  not  separate  into  layers  of  different 
shades,  or  deposit  sediment  after  being  allowed  to  stand  for 
a  few  days.  It  will  not  rust  or  corrode  in  any  way  any 
pieces  of  ordinary  polished  tool  steel  suspended  in  it. 

Emulsion. — "When  mixed  with  warm  water  and  shaken  in 
a  bottle  the  oil  will  soon  separate  entirely  from  the  water, 
and  show  no  soapy  emulsion.  In  regard  to  this  it  must  be 
mentioned  that  the_test  does  not  apply  to  marine  engine  oil 
nor  to  black  cylinder  stock  oils  which  are  l)lended.  foi- 
obvious  reasons,  to  produce  this  very  emulsion. 

Aridi/i/. — Tests  with  blue  litmus  paper  will  show  whether 
any  acid  is  present.  The  presence  of  acid  is  detrimental  to 
machinery  of  every  kind. 

Wfu  Cviilfiit. — At  ordinary  temperatures  it  is  a  difficult 
matter  to  decide  whetlier  wax,  either  in  the  form  of  solid 
paraffin  or  some  other  substance,  is  or  is  not  present. 
The  readiest  test  is  to  cool  the  oil  with  ico,  when  the 
wax  will  have  a.  tendency  to  separate  out.  ;ind  so  cause  the 
oil  to  appear  iloudy. 

The  conclusions  arrived  at  are  that  for  ordinary  central 
station  work  almost  any  fair-grade  oil  will  prove  suitable  for 
use.  Somehavehighandsome  low  viscosities,  the  cold-pouring 
temperature  with  some  is  higher  than  with  others  ;  the  flash 
and  fire  points  and  the  gravities  may  vary  considerably. 
But  so  far  as  ordinary  general  lubrication  is  concerned,  the 
difference  between  any  of  them  is  of  little  importance,  and 
all  good  oils  will  prove  good  lubricants  if  any  objectionable 
content  is  removed  l)y  filtering.  Filtered  oil  is  as  good  as 
any  other  oil  ;  and  if  one  oil  is  found  to  be  a  better 
lubricant  than  another,  it  will  generally  be  found  that  the 
results  have  depended  entirely  on  local  conditions.  There 
has  been  a  good  deal  too  much  theory  and  far  too  little 
practical  test  in  connection  with  this  matter  of  luliricating 
oils,  and  those  electrical  engineers  who  have  ne\er  felt  quite 
sure  of  their  ground  in  the  matter  may  take  courage  from 
the  fact  that  in  more  than  one  instance  a  warship  has 
managed  to  get  ordinary  fuel  oil  mixed  with  ordinary 
machine  oil,  and  has  gone  on  using  it  as  a  lubricant  for 
every  purpose,  and. -what  is  more,  has  obtained  satisfactory 
results  I 


EXTENSIONS     AT     CHESTERFIELD 
ELECTRICITY     WORKS. 


A  Norwegian  Electric  Motor  Bicycle.— Some  trials  have 

lali'ly  lieen  held  in  Christiauia  with  an  electric  motor  bicycle 
devised  and  constructed  by  Mr.  .Toannes  Bjortrc,  of  that  city. 
According"  to  the  brief  jiarticulars  to  hand,  the  battery,  which  is 
carried  between  the  two  wheels,  is  capable  of  running:  the  machine 
a  distance  of  about  45  miles  on  one  charge.  The  motor,  from 
which  the  rear-wheel  is  driven,  is  located  on  the  lower  part  of  the 
frame  just  behind  the  battery.  The  controller  and  other  electrical 
apparatus  are  contained  in  a  box  carried  by  the  top  bar  of  the 
frame.  It  is  stated  that  the  weight  comes  out  at  about  the  same 
as  that  of  a  petrol  motor  bicycle,  and  that  in  the  trials  a  tuaxiraiun 
spflpii  of  10  ijiileB  per  hour  was  attainerl  on  the  level, 


Chestebfikld  is  one  of  the  towns  which  have  had  to  meet  great 
demands  for  power  since  the  outbreak  of  war.  The  old  plant 
has  been  considerably  overloaded  for  some  time,  and  consequently 
the  need  for  the  new  extension  which  has  just  been  added  was 
great. 

This  consists  of  a  new  power  house  containing  a  Westinghouse- 
Rateau  high-pressure  impulse  type  turbine,  coupled  to  a  2.000-KW. 
three-phase,  l),600-volt,  .'JO-period  alternator  with  exciter.  The 
condenser  is  of  the  Westinghouse-Leblanc  multi-jet  hung  type, 
with  centrifugal  water  extractor  pump  and  rotary  air  pump,  driven 
by  a  HO-H.p.  D.c.  motor.  The  air  for  cooling  the  alternator  is 
passed  through  a  motor-driven  Heenan  &  Fronde  wet-air  filter. 


WESTINGHOnSE   2,000-KW.   TuRBO-GeNERATOB. 

The  switchboard  gallery  contains  a  switchboard  of  the  desk 
remote  control  pattern  in  white  marble;  a  Westinghoute  voita^e 
regulator  is  also  provided. 

The  discharge  water  from  the  condenser  is  passed  over  a  "  Brad- 
ford" natural-draught  cooling  tower  capable  of  dealing  with 
15o,(l()0  gallons  per  hour.  The  arrangements  .allow  for  consider- 
able extensions.  The  following  were  the  contractors  for  the 
extensions  : — British  Westinghouse  Electrical  Manufacturing  Co., 
Daven])ort  Engineering  Co.  (Bra<Uord),  Marsden  Bros.  (Chesterfield), 
and  C.  Ross  &  Co.  (Sheffield). 

At  the  ojiening  ceremony  the  chainnan  of  the  Electi'icity  Com- 
mittee, Couucillor  .1.  E.  Claytou,  gave  a  short  history  of  the  under- 
taking, and  nirntioneJ  that  a  profit  had  been  made  each  year  since 


liEMOTE-CuNTlUlL   SwiTCUl;o.\UD. 

yie  inception  of  the  undertaking.  The  vice-chairman.  Councillor 
G.  Clark,  spoke  of  the  benefit  that  the  extension  would  prove  to  the 
new  industries  that  were  being  attracted  to  the  town  owing  to  the 
adequate  supply  of  cheap  electric  power.  The  consulting  engineer 
and  manager.  Mr.  R.  L.  Acland,  M.I.E.E.,  spoke  in  defence  of  the 
linking-up  of  moderate-sized  stations  as  against  the  super-station 
idea.  The  transmission  losses  in  conveying  large  amounts  of  power 
over  long  distances,  he  said,  would  result  in  a  higher  cost  per  unit 
sold  than  would  be  recorded  at  a  local  power  station  in  an  industrial 
area  favourably  situated  as  regarded  coal  and  water.  He  men 
tioned  that  Chesterfield  had  been  linked  up  with  a  large  waste-heat 
power  station  for  over  two  years,  to  tlt.r  mutual  advantage.  He 
acknowledged  the  services  rendered  by  Mr.  Butterfield  (who  was 
responsible  for  the  drawings  and  had  acted  as  clerk  of  works)  and 
by  his  chief  assistant,  Mr.  W.  A.  Toppin. 
'  The  outstanding  features  of  the  Chesterfield  undertaking  are  its 
overhead  high-tension  tvansmiseioQ,  low-tension    overhead    alu- 
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linium  conductors,  a  sub-station  sriving  a  steady  lig-hting  supply 
rom  a  traction  network,  a  .5U0-K\v.  rotary  convertor  capable  of 
'orkint;  at  either  .'JO  or  30  cycles,  and  the  use  of  coke  dust  and 
jw^rade  fuels  in  the  boiler  house.  Mr.  R.  L.  Acland  has  been 
iponsible  for  the  undertaking'  from  its  commencement,  and  has 
town  himself  to  be  an  enterprisin;;  and  ener<;etic  en<rineer. 


CORRESPONDENCE. 


lltfers  rereireil  by  us  after  B  P.M.  ON  Tdesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  tlie  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Industrial  Combination. 

Industrial  combination,  which  is  occupyinpr  the  minds  of  manu- 
facturers so  much  at  the  present  time,  is  by  no  means  a  new 
Jootrine,  as  so  many  superficial  thinkers  seem  to  imagrine.  The 
principle  is  as  old  as  the  hills,  and  'the  spirit  of  all  past  economic 
distory  calls  loudly  to  manufacturers  to  combine  and  specialise 
more  in  their  undertakings,  in  order  to  increase  the  world's 
productivity. 

The  only  difference  in  the  present  movement  in  industry  is  that 
the  greatest  war  the  world  has  ever  seen  has  forced  on  us  the 
necessity  to  accelerate  the  progress  of  industrial  combination  to  a 
speed  hitherto  unattained.  The  old  belief  in  the  supreme  value  of 
competition  being  the  greatest  incentive  to  cheap  manufacture 
may  have  been  right  in  days  gone  by  when  international  com- 
petition was  not  so  strong,  but  whilst  admitting  the  value  of 
healthy  competition,  we  must  not  become  obsessed  with  the  notion 
and  look  upon  it  as  a  fetish  for  our  belief,  otherwise  our  efforts 
remain  too  parochial  in  character,  and  we  lose  that  wide  vision  so 
necessary  for  the  future  of  British  trade. 

There  is  such  a  thing  as  unhealthy  competition,  and  when  we 
view  the  sorry  spectacle  of  a  score  or  more  of  firms,  each  making, 
among  other  things,  a  certain  article,  and  each  competing  one  with 
another  for  a  portion  of  a  total  yearly  trade  iu  the  product  which 
may  not  be  more  than  a  few  thou>!and  pounds  in  value,  how  is  it 
possible  to  argue  that  it  has  the  tendency  to  cheapen  manufacture  .' 
Its  effect  is  just  the  reverse. 

If  we  are  again  to  attain  the  proud  position  our  industry  once 
occupied,  we  have  got  to  adopt  any  and  every  means  that  will 
stimulate  our  factories  to  their  greatest  productive  capacity.  Syn- 
dication or  co-ordination  of  effort  between  firms  in  the  same  trade 
will  prove  to  be  the  greatest  of  all  influences  that  will  bring  about 
the  desired  end.  Theoperations  of  individual  firms  in  each  industry 
should  be  so  arranged  that  the  whole  combine  would  act  as  one 
body.  This  would  secure  the  interests  of  individual  manufacturers, 
and  allow  them  to  devote  all  their  energies  and  all  their  initiative 
to  that  one  great  necessity— PRODUCTION— instead  of  having  to 
spend  half  their  time  in  fighting  local  competition,  and  for  ever 
struggling  among  themselves  for  a  scrappy  share  of  the  existing 
trade  in  aljpost  every  line  produced. 

One  is  reminded  of  the  old  phrase.  ''  A  house  divided  against 
itself  cannot  stand  '  :  and  surely  this  is  the  position  of  a  great 
many  trades  in  Great  Britain  to-day.  and  most  certainly  they  will 
never  withstand  the  terrific  "offensive'  we  are  to  expect  from 
international  competition  in  the  future  if  we  do  not  combine  to 
present  a  bold  and  united  front  to  other  nations  when  struggling 
again  for  the  trade  supremacy  of  the  world. 

Howard  F.  Smith. 

Birmingham,  Muij.2Zrd,  1918. 


A  Question  of  Competition. 

I  am  {aking  the  liberty  of  bringing  to  your  notice,  and  if  you 
will  permit  the  hospitality  of  your  valuable  columns,  that  of  your 
readers,  to  a  matter  concerning  electrical  contractors. 

During  the  last  10  years  there  have  sprung  into  teing  districts 
known  as  Outer  London,  where  Parliamentary  powers  for  the 
supply  of  electricity  to  these  districts  have  been  granted  to  private 
companies,  who  not  only  have  the  power  to  supply  consumers  with 
the  current,  but  have  the  right  of  wiring  properties,  supplying 
fittings,  heating  and  cooking  apparatus,  and  everything  appertaining 
to  an  electrical  contractor's  business. 

This  subject,  so  well  known  to  us  where  vested  in  a  municipal 
undertaking,  is  quite  different  when  given  to  a  private  company, 
and  is  most  unfair  competition  as  between  supply  authority  and 
contractor.  One  offending  company  are  all  out  to  cut  the  throat 
of  the  contractors.  We  have  lately  experienced  some  of  their 
methods,  and  give  two  instances  of  the  power  given  to  these 
people. 

1 .  We  estimated  for  an  installation  at  an  aircraft  factory  in  com- 
petition with  them  ;  we  secured  the  contract  by  £.'>.  Their 
representative  called  on  our  client  and  made  unsatisfactory  'emarks 
about  us.  The  work  was  completed,  and  they  refused  to  supply  a 
meter  without  a  priority  certificate,  although  no  mention  of  this 
was  in  their  own  specification.  We  found  a  suitaljle  meter  already 
on  the  premises,  and  our  clients  were  already  paying  the  rent  of  it, 
but  not  using  it  ;  we  asked  for  this  to  be  connected  tu  the  new 
mains,  which  was  also  refused,  and  until  our  client  threatened  to 
bring  the  matter  before  the  Ministry  of  Munitions,  they  did 
nothing,  thereby  holding  up  the  manufacture  of  aeroplanes  for 
nearly  a  week.  They  then  connected  up  the  existing  meter,  which 
should,  and  would,  have  been  dnne  at  once,  had  they  carried  out  the 
work, 


2.  We  met  by  appointment  at  a  house,  and  secured  the  order  for 
work  to  be  done  at  once  ;  upon  sending,  we  were  informed  that  the 
work  was  going  to  be  done  "direct."  This  is  one  of  many 
instances  where  the  company  claim  the  right  to  do  all  the  elec- 
trical work  there  is  to  do,  and  actually  inform  consumers  that  if 
they  give  the  work  to  contr.actors,  they  must  come  to  them,  so  the 
consumer  might  just  as  well  come  direct. 

In  conclusion,  we  are  members  of  the  Electrical  Contractors' 
Association,  who  have  had  the  matter  place<l  before  them,  and 
reply  that  they  are  aware  of  the  unfair  competition  carried  on  by 
the  company,  and  have  taken  it  up  with  them  more  than  once. 
The  Association  regret,  however,  that  the  supply  authority  being 
a  company,  there  is  no  legal  means  to  restrain  them  from  retail 
trading. 

In  the  meantime,  the  company  continue  weekly  to  advertise  in 
your  columns  for  electricians  for  ''  war  "  and  "  maintenance  "  work, 
more  the  latter  than  the  former. 

Is  there  nothing  that  can  be  done  to  stop  this  unfair  compe- 
tition .' 

Watson,  Marsh  &  Co.  (Brondesbury),  Ltd. 
M.  Cohen,  Director. 

London,  N.W.,  May  16th,  1918. 


Resistance-Temperature  Coefficient  of  Copper. 

Referring  to  the  article  in  the  current  issue  of  the  Electrical 
Review,  page  4Sli,  column  2,  there  is  a  misprint  in  relation  to 
temperature— viz.,  lU   C.  (I."i0'  F.),  which  should  be  10'  C.  (.50"  F.). 

H.  Savage. 

London,  S.E.,  Mai/  lltU,  1918. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


The  President  (Mr.  C.  H.  Wokdingham)  visited  the  Man 
Chester  Local  Section  on  l"uesday,  April  '23rd,  1918.  He  was 
received  by  Mr.  C.  J.  Beaver,  Chaiiman  of  the  Local  Sec- 
tion, and  the  members  of  the  Committee,  and  attended  the 
annual  general  meeting  of  the  section.  After  the  conclusion 
of  the  business  of  the  annual  meeting,  the  President  ad- 
dressed the  members  present,  and  in  the  course  of  his  re- 
marks said,  inter  alia  : — 

I  have  been  nominated  by  the  Council  as  President  for  a 
second  year.  I  should  like  to  explain  why  I  took  on  the  very 
grave  resix)UsibiUty  of  accepting  that  nomination.  There 
aie  two  aspects  from  which  the  office  of  President  can  be 
regarded.  It  may  be  looked  upon  as  a.  kind  of  prize  open 
to  every  member  of  the  Institution,  a  prize  to  be  awarded 
to  those  whom  the  Institution,  for  some  reason  or  another, 
sees  fit  to  honour.  If  that  be  the  way  in  which  the  presi- 
dency is  to  be  regarded  then  I  think  clearly  no  individual  is 
justiiied  in  accepting  office  a  second  year.  The  other  aspect 
is  that  it  is  the  highest  possible  opportunity  of  serving  the 
Iii.-ititution,  and  that  is  the  pouit  of  view  from  which  I  have 
looked  at  the  matter.  In  my  inaugural  address  I  ventured 
lo  .^ki'tcli  out  a  number  of  directions  in  which  I  thought 
tlic  Institution  might,  with  advantage,  be  developed,  and  so 
far  as  has  lain  in  me  I  have  done  my  utmost  to  follow  out 
the  programme  I  laid  down;  but  a  year— or  more  especially 
a  session— is  an  extremely  short  iieriod  in  which  to  accoui- 
pliah  anvthing.  A  good  deal  of  the  work  of  the  session,  in 
the  way'of  papers  and  so  on.  is  settled  in  the  preceding  ses- 
.sion,  and  it  is  impossible  to  carry  through  in  one  session 
any  large  measure  of  what  one  hopes  is  improvement  or 
refonn.  I  felt  when  the  Council  did  me  the  honour  to  invite 
me  to  accept  renominaition.  that  much  of  the  work  I  had 
l^.g„„_„f  cours.',  hi  savmg  that  1  I'uily  recognise  that  the 
work  is  really  done  by  the  Council,  but  one  has  endeavoured 
to  lend  one's  hand  to  the  development— would  to  a  large 
extent  be  w'asted  if  it  were  dropped  at  this  point.  It  was 
becau.se.  I  hoped,  bv  taking  office  for  a  .second  session,  I 
could  s(h;  some  of  this  work  brought  to  fruition  that  I 
accepted  the  reiiomiiiation.  Hut  T  want  to  make  it  quite 
clear  that  I  do  not  think  a  J'residciit  is  ju.stilietl  in  taking 
ollice  a  second  year  on   ixrsunal  grounds.  _ 

It  is  of  the  utmost  importance  to  the  IiLstitution  that  it 
should  extend  its  influence  in  every  possible  way,  and  the 
way  in  which  that  influence  can  bes-t  be  extended  is.  farst  of 
all,"  bv  cultivating  and  developing  what  we  at  present  call 
the  IxK'al  Sections,  and  by  securing  in  some  way  or  another 
the  int<M-est  of  everv  individual  member  in  the  w-oi'k  of  tl><"^' 
l^ocal  Sections  ami  of  the  In.stitution  as  a  whole.  "hat 
appeals  to  me  most  strongly  is  that  there  are  not  really  any 
Sections  or  IjOcal  Sections  of  the  Institution.  There  is  the 
In.stitution.  one  ami  undivided.  Some  members  live  in  Ix)n- 
don,  some  live  in  the  pl■(>villce^;.  but  it  surely  mii.-t  be  disiis- 
trous  to  the  Institution  il  advantage  am  only  be  tak«n  ot 
the  abilitv  of  those  men  who  happen  to  live  m  London,  tor 
that  reason  I  think  evei-v  possible  measure  should  be  taken 
to  enable  the  Local  Sections  to  develop  and  to  allow  the 
ln.stitution  to  take  advantage  of  the  abilities  ot  those  mem- 
Imis  wlio  hapiwn  to  live  out  of  Txindon.  . 

We  must  make  the  Institution,  ii   it  is  to  he  ueeful,  as 
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flexible  as  possible.  We  must  be  on  the  look-out  for  impor- 
tant que-stions  affecting  the  industry,  and  endeavour  to  be 
l>eforehand  in  catering  for  the  ditiiculties  which  arise.  I 
want  particularly  to  make  clear  that  there  are  cert-ain  matters 
which  the  Institution,  as  an  Institution,  cannot  properly 
deal  with,  but  I  do  not  think  there  is  any  matter  affecting 
the  elecitrical  industry  which  is  not  the  busine^  of  the  Insti- 
tution; that  is  to  say,  even  if  we  cannot,  aa  an  Institution, 
take  aetion  in  connection  with  some  matter  that  arises,  it  is 
the  business  of  the  Institution  to  see  that  proper  action  is 
taken,  and  that,  if  no  body  exists  which  can  take  that  action, 
such  a  body  is  formed. 

One  matter  of  extreme  importance  has  arisen  during  this 
session.  I  refer  to  the  need  that  has  become  evident  for 
combination  among  the  staffs  of  central  stations.  It  is 
quite  clear  that  the  Institution  as  an  Institution  cannot  form 
an  .\ssu<.iation,  or  act  as  an  Association  which  could  look 
after  the  interests  of  the  central-station  staffs;  but  the  Coim- 
cU,  or,  i-ather,  I  jiersonally,  have  met  a  Committee  which 
was  fonued  to  found  such  an  Association,  and  the  Council, 
as  a  result  of  that  interview,  have  decided  to  further  in  every 
possible  way  its  formation.  The  moiliis  operandi  is  that  at  a 
very  early  period  there  will  be  called  in  connection  with  each 
Ix«-al  Section  a  mass  meeting  of,  not  necessarily  members 
of  the  Institution,  but  members  of  the  .staffs  of  supply  under- 
fcikings,  to  consider  the  desirability  of  foi-ming  .?uch  an  .Asso- 
ciation. Those  ma.ss  meetings  in  connection  with  the  Local 
Sections  T\-i!l  be  a.sked  to  ap(X)int  delegates  to  attend  a  mass 
meeting  in  London,  at  which  I  have  every  confidence  this 
.Association  will  be  started.  Its  object  will  be  to  look  after 
the  material  interests  of  its  members,  and  it  will  be  proposed 
tliat  niembei-ship  of  that  Association  should  be  ba.sed  upon 
membership  of  tlio  Institution;  that  is  to  say.  that  members 
of  the  -\.ssociation  must  be  corporate  members,  in  one  class 
or  another,  of  the  Institution  of  Electrical  Engineers.  There 
will  be  a  further  class  known  as  Associate  Members,  who 
need  not  be,  and  who  are  not,  members  of  the  Institution, 
but  who  possess  certain  qualifications  which  will  be  defined. 
There  is  another  section,  the  manufacturers'  staffs,  in  regard 
to  whom  the  Institution  has  similarly  been  approached,  and 
I  am  confident  that  before  long  we  shall  be  able  to  organise 
a  similar  Association  for  the  manufacturing  staffs. 

I  want  to  make  it  quite  clear  that  these  Associations  are 
entirely  distinct  from  the  Institution,  because  the  Institu- 
tion cannot  po.ssibly  fulfil  the  re<iuiren)ents  that  such  .Associa- 
tions must  fulfil.  An  Association  to  be  recognised  by  the 
(joverrimeiit  mu.st  have  only  definite  circumscribed  aim.s,  and 
the  aims  of  the  Institution  are  much  too  catholic  and  too 
T-  i  '^  enable  it  to  act  itself  as  the.se  Associations,  but  I 
thmk  by  assisting  in  every  way,  by  countenancing  these 
Associations,  by  putting  the  experience  of  the  Institution 
Council  at  the  senice  of  those  forming  the  .Associations  in  the 
early  stages,  the  In.stitutiQn  is  fulfilling  its  mission  of  look- 
ing after  the  industiy,  and  doing  it  in  the  most  efficient  wav 
IKissihle. 

I  have  referred  several  times  to  the  Local  Sections,  and  I 
.j^hould  like  to  say  a  little  more  about  them.  The  Council 
have  set  up  a  spe.cial  committee  to  con.sider  in  detail  how 
best  to  extend  the  activities  of  the  Local  Sections.  To  begin 
with  we  hope  to  call  them  by  a  more  appropriate  name  than 
L(x;al  Section.  It  is  to  be  hoped  that  ix)wers  vrill  be  dele- 
gated to  these  Local  Sections  more  especiallv  in  regard  to 
carrymg  out  researches  in  those  districts  which  are  pecu- 
liarly adiipted  to  the  particular  research  in  view.  There  are 
dis-tncts  in  the  coimti-y  w^here  facilities  exist  for  production 
and  for  testing,  which  can  nowhere  else  be  so  satisfactorilv 
lound,  and  the  proper  way  of  dealing  with  these  researches 
seems  to  be  to  appoint  local  .sub-committees  which  will  take 
up  and  fully  develop  the  matters  delegated  to  them,  and 
report  to  the  main  Research  Committees  in  London 

.Another  very  unporfcmt  work  that  we  hope  the  Local  Sec- 
tions will  carry  out  is  that  which  is  already  earned  out  in  a 
large  measure  in  Manchestei-,  viz..  the  promotion  of  co- 
operation among  other  engineering  bodies  and  branches  of 
engmeermg  bodies.  In  Birmingham  there  is  a  strong  feeling 
in  favour  of  this,  and  the  Coundl  is  fostering  it  in  the  hope 
that  good  resuJt«  will  accrue;  similarly  in  Newcastle  and  I 
have  no  doubt  in  all  the  other  centres. 

I  am  keenly  interested  in  the  question  of  proportionate  re- 
presentation on  the  Council.  I'nder  our  existing  Articles  it 
iR  unpossible  to  arrange  for  that,  because  we  have  no  means 
ot  controlhng  the  way  m  which  the  election  of  new  candi- 
dates IS  carried  out  at  the  ballot,  but  this  vear  the  Council 
dmded  up  the  interests  of  the  Institution  into  a  certain 
number  of  heads,  and  voted  for  the  new  nominations 
separately  under  each  head,  so  as  to  secure  the  desired 
nurnber  of  nominations  for  each  interest.  The  result  was 
that  If  the  Council  nominees  were  in  fact  elected  to  the 
Council,  we  should  have  a  well-balanced  Council,  but  that 
scheme  breaks  down  at  the  ballot  because  it  is  not  possible 
to  put  before  the  general  body  of  members  the  same  means 
ot  subdividing  the  votes  as  we  adopted  on  the  Council.  Fur- 
ther, the  Local  Sections  send  their  seven  Cliainnen  to  the 
Council  and  there  is  no  guarantee  that  the,-*  seven  mem- 
bers will  not  all  represent  one  interest.  Of  course  thev  never 
do,  but  they  might.  In  other  words,  however  careful  we 
may  be  to  maintain  the  balance  among  the  members  of 
Council  elected  m  the  ordinary  wav.  we  cannot  control  in 
any  way  the  interests  which  ,iiv  represented  bv  the  Chair- 
men ot  the  Twal  Sections 


One  word  as  to  the  next  session.  Some  things  which 
have  advocated  it  has  not  been  found  possible  to  realise  thi  ■ 
year,  but  I  do  not  see  why  they  should  not  be  next.  Oa 
thing  which  I  had  vei7  much  at  heart,  was  an  attempt  V 
interest  the  general  pubhc  in  the  work  of  the  Institution  bj 
the  giving  of  popular  lectures.  You  are  all  familiar  v.itl 
the  lectm-es  given  in  I-ondon  at  the  Royal  Institution  alxiu 
Christmas  time.  They  have  been  given  for  many  years  past 
they  are  a  unique  affair.  I  do  not  think  we  should  hav< 
much  pix>spect  of  success  if  we  attempted  to  institute  !ec 
tiues  of  the  kind  in  London,  because  we  should  hav.; 
competition,  so  to  speak,  or,  rather,  we  should  be  atteu 
to  enter  the  field  so  splendidly  covered,  for  many  year- 
by  the  Royal  Institution.  So  far  as  I  am  aware  then 
nothing  of  that  sort-  in  this  district,  and  I  commend  mostl 
heartily  and  earnestly  to  the  Local  'Section  the  question  of 
organising  next  year  a  series  of  three  or  four  lectures  of  thf 
kind  by  some  prominent  men  who  have  the  gift  of  gi%iii;. 
these  popular  lectures.  I  believe  that  if  properly  organiser 
the.se  lectures  would  be  extiemely  popular-  in  the  city,  ani: 
it  would  certainly  be  a  very  excellent  way  of  bringing  thi 
In.<titution   before  the  general  public. 

.Another  allied  matter  is  the  giving  of  lectures,  as  di.stinct 
from  papers,  to  members  of  the  Institution  on  specific 
branches  of  work.  As  I  said  in  my  inaugural  address,  many 
of  us  w-ould  be  extremely  glad  if  we  could  have  presented 
to  us.  by  an  expert  on  the  .subject,  a  resume  of  some  newiy 
developed  branch  of  electrical  work — for  example,  electric 
furnaces.  If  we  could  have  a  full  account  of  all  that  ha« 
lieen  done  in  that  direction  brought  before  the  members  of 
the  Institution  by  somebody  who  was  a  past-ma.'--ter  in  the 
suliject,  one  of  the  leaders  in  that  particular  branch,  it  wuali] 
\>c  of  great  Ixmefit. 

I  fwl  very  keenly  that  the  In.stitution'  has  suffered  fron 
the  pul)licity  which  it  has  experienced  at  the  hands  of.  at 
all  events,  one  section  of  the  electrical  Press.  For  som< 
reason  which  I  cannot  fathom,  nothing  which  the  Institution 
does  can  possibly  meet  with  the  approbation  of  a  section  o; 
the  Press,  and  everything  it  does  meets  with  their  disapproba- 
tion. If  the  Institution  hapi>ens  to  do  something  which  that 
particular  section  of  the  Press  advocates,  then  its  harinp 
done  so  is  practically  ignored.  I  do  not  understand  the 
reason.  Another  section  of  the  electrical  Press  is  to  a  verj- 
large  extent  lukewarm  about  the  Institution,  and  seldom 
refers  to  it.  I  believe  if  the  Institution  cannot  get  properiv 
treated  in  the  technical  Press  it  will  have  no  choice  but  to 
develop  greatly  its  Journal  and  create  a  Press  for  itself.  A 
very  great  deal  might  be  made  of  the  Journal.  I  should  like 
to  .see  it  greatly  enlarged,  and  run  very  much  on  the  Unee 
of  a  publication  whose  name  I  will  not  pronounce  because  it 
is  German,  but  I  will  simply  call  it  the  E.T.Z.  All  of  n.s 
must  feel  the  need  for  some  publication  in  which  we  could 
find  everything  that  really  mattei^ed  for  us  to  know,  without 
having  to  dig  through  the  enormous  amount  of  verbiage, 
repetition,  &c.  Many  members.  I  am  afraid,  are  in  the  habh 
of  putting  away  the  Journal  without  opening  the  covers,  but 
if  they  k-new  they  were  going  to  find  a  lot  of  intere-sting 
matter  which  they  ought  to  know  in  order  to  keep  up  to 
date.  I  am  inclined  to  think  that  the  covers  would  not  only 
be  opened,  but  would  be  very  well  thumbed.  We  have  madSi 
a  very  humble  attempt  at  rendering  the  Journal  more  inter€«fr 
ing  by  adding  a  few  pages  which  are  distinct  from  the  gen€«a 
body  of  the  publication,  and  members  who  have  opened  th 
covers  wdl  have  foimd  more  there  than  they  expected  t 
interest  them.    I  should  like  to  see  that  developed  materially 

(Other  matteis  touched  on  by  the  President  were :— UK 
British  Engineers'  Association;  Engineers'  Clubs;  a  EoyJ 
Charter,  and  correspondingly  enlarged  scope,  for  the  Instita 
tion ;  action  by  the  Council  concerning  Fuel  Oil ;  the  Patent 
Bill;  formation  of  an  Electrical  Cooking  Association;  Re 
search ;  the  Electrical  Training  Organisation ;  and  the  Nations 
Electrical  Proving  House.)— From  the  Journal  of  the  I.E.B 


TRADING     WITH     THE     ENEMY. 


[Report  of  the  Committee.] 
In  our  last  issue  we  briefly  referred  to  the  report  of  tlrti 
Committee  appointed  to  advise  the  Board  of  Trade  on  mat- 
tei-s  ari.sing  under  the  Trading  with  the  Enemy  Amendment- 
Act.  The  report,  is  now  on  sale  (Cd.  90-59.  Id.)  Since  thfit  < 
appointment  in  February,  1916.  the  Committee  have  held  139i 
sittings,  at  which  persons  interested  were  heard,  and  980 
separate  cases  have  been  dealt  with.  Cases  are  still  beings 
discovered  and  brought  up  for  their  consideration.  ^ 

The  Committee  almost  immediately  were  convinced  that^ 
in  cases  in  which  businesses  fonueiiy  carried  on  mainly  fflftj 
the  benefit  or  under  the  control  of  fenemy  subjects  were  liefol'-j; 
and  successful  businesses,  it  was  more  in  the  national  interert  ; 
to  transform  them  into  British  businesses  than  to  wind  them  •. 
up,  and  accordingly,  after  consulting  the  Custodian,  they  j 
have  on  many  occasions  recommended  that  the  enemy  sub- 
ject interests  should  be  vested  in  him  as  the  custodian  for  i 
sale.  In  this  way  a  number  of  useful  businesses  are  now  ' 
carried  on  iu  British  hands,  which  were  formerly  largely  or  , 
wholly  in  the  hands  of  enemy  subjects.  The  Committee,  how-  ] 
ever,  only  took  this  course  if  it  appeared  probable  that  a  sale  -; 
would  eventuate,  and  when  it  seemed  doubtful  whether  the  i 
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jnemy  subject  ioterest  could  be  sold  or  not,  they  recom- 
nended  a  windmg  up  order  in  the  event  of  uo  sale  being 
bund  iX)ssible  within  a  reasonable  time.  When  the  business 
iid  not  appear  to  the  Committee  to  be  of  sufficient  trade  im- 
jortnnce  t-o  make  it  expedient  to  vest  in  the  Cu.stodian,  so  as 
»  a\i)ul  a  winding  up  order,  they  rcconmiended  winding  up. 
501)1. ■  of  the.se  buisinesses  have  also  ixi.ssed  into  British  hands 
jy  sale  in  the  winding  up  proceedings.  The  object  of  the 
Doniiiiittee  in  recommending  vesting  u.seful  businesses  in  the 
>ist<)diau  in.stead  of  a  winding  up  order  I'esulting  in  a  sale, 
■■:;  t.)  avoid  the  discredit  which  would  have  attached  to  the 
-ses  if  a  winding  up  order  had  been  gazetted. 


vhlch    Sir    G.    Ca 
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cases  in  which  new  businesses  had  been  introduced  into  this 
■lition  with  businesses  which  were  formerly  the  monopoly  of  enemy 
,  and  which  depended  upon  the  pensonal  supervision  of  an  enemy 
the  Committee  recommended  exemption  in  respect  of  his  individual 
provided  Ih.u  in  other  respects  they  were  satisfied  that  the  enemy 
record  showed    him   to    bo   trustworthy. 

I  be  seen  from  Schedule  "  A  "  attached  to  this  report  that  in  a 
i>[  instances  the  Committee  advised  that  Section  1  of  the  Act  did 
,.  Some  of  these  were  cases  in  which  one  of  the  partners,  who  was 
\  subject,  was  resident  in  an  enemy  country  at  the  outbreak  of  the 
I'-  High  Court  has  decided  in  Stevenson's  case  that  under  these  cir- 
s  the  partnership  was  determined.  In  such  cases  the  Committee 
'inmended  vesting  the  interest  belonging  to  the  enemy  subject  in  the 
1,  and  in  other  cjises  in  which  it  was  not  established  that  the  busi- 
rnainly  carried  on  for  the  benefit  or  under  the  control  of  enemy  sub- 
1  which  were,  therefore,  not  cases  in  which  a  winding  up  order 
made,  the  Conomittee  adopted  the  same  course,  and  recommended 
enemy  subject  interest  should  be  vested  in  the  Custodian  with  a 
sale.  In  many  of  the  cases,  therefore,  in  which  the  Committee  have 
Ihat  they  were  not  within  Section  1  of  the  Act  the  enemy  subject 
uis    in   this    way  been   eliminated. 

in  which  enemy  subjects  have  been  resident  in  this  country  for  a 
od  of  years,  have  married  liritish  wives,  are  the  fathers  of  children 
British  born  subjects,  and  whose  record  was  in  other  respects  un- 
il)!e,  have  been  strongly  pressed  upon  the  Committee  as  cases  in 
M-mption  ought  to  be  granted,  but  the  Committee,  in  view  of  the 
v  provision  of  the  .V-t,  have  not  felt  justified  in  recommending 
those    grounds   onl>',    although     tlley    have    felt    svmpathy 


affected. 
1    in   the 


ught  necessary  t 
entitled  to  consi 
ccially  of  late   ye 


emy  subjects,  for  instance,  with  those  ties, 
mties  and  eighties,  have  had  no  connection 
nany  years,  but  have  not  been  naturalised 
that  it  was  requireti,  and  whom  it  has  not 
the  Committee  are  inclined  to  think,  are 
as  many  of  those  who  have  come  to  Eng- 
have  become   naturalised. 


The  Committee  have  a  strong  suspicion  that  in  many  in- 
stances British  nationality  has  been  adopted  purely  as  an 
Hinour  of  defence,  and  it  is  not  at  all  improbable  that  the 
idoiitian  of  it  ha,s  been  made  a  condition  of  financial  support. 
But  such  bu.siuesses  are  not  within  the  jurisdiction  of  the 
Board  of  Trade  either  under  Section  1  or  Section  4.  If,  how- 
sver,  German  trade  penetration  is  to  be  fully  deal  with,  some 
af  the  ca.ses  in  which  it  is  canied  on  by  recently  naturalised 
Germans  would   seem   to  require  consideration. 

The  business  of  Ettlinger  &  Co.  is  mentioned  as  a  case  in 
point. 

An  important  categoi-y  of  businesses  in  vrhich  the  Committee 
bave  recommended  a  large  number  of  exemptions  are  those 
af  persons  who  may  be  de.scribed  a«  friendly  aliens — Czechs, 
Ottoman  subjects  who  are  members  of  the  fraternity  of 
Spani.sh  and  Portuguese  Jews,  Christian  Annenians,  and 
Polish  Jews. 

As  regards  Hungaricns,  the  Committee  were  informed  by 
a-  .solicitor,  who  represented  one  of  the  businesses  which  was 
being  considered,  and  who  had  a  professional  connection 
with  a  number  of  Hungarian  businesses,  that  British  busi- 
nesses in  Hungary  were  not  being  interfered  with,  and  that  a 
league  existed  in  Hungary  with  3,000,000  members  pledged 
not  to  buy  German  goods.  It  was,  however,  decided  by  the 
Board  of  Trade  not  to  exempt  Hungarian  subjects  on  the 
ground  of  nationality  alone,  but  it  was  rarely  found  neces- 
sary to  interfere  with  Hungarian  businesses. 

A  great  variety  of  cases  have  been  considered  by  the  Com- 
mittee. They  have  varied  in  importance  from  the  Siemens 
business  with  a  capital  employed  of  over  .£'2,000,000,  and  the 
Badische  Co.,  Ltd.,  with  an  annual  .sale  of  ^.354,000  of  dyes, 
to  that  of  a  tailoring  business  with  a  profit  of  £150  a  year. 
The  cases  included  the  following: — Cables  and  wire,  6;  elec- 
trical, 41;  engineering  and  building.  'S(<;  hardware,  &c.,  17; 
machinery,  39;  metals,  48. 

It  was  not  part  of  the  functions  of  the  Committee  to  inquire 
into  the  genesis  of  the  establi.shment  of  the  extensive  and 
importiint  trade  which  has  been  conducted  by  enemy  subjects, 
mainly  Gennan,  in  this  country,  and  although  such  an  in- 
quiry would  have  been  interesting,  the  number  of  cases 
whirl,  it  was  the  duty  of  the  Committee  to  deal  with  pre- 
cluded any  consideration  of  matt<^rs  -nhich  were  not  strictly 
relevant  to  the  issues  they  had  to  decide.  The  -sources,  for 
inst;ince,  from  which  the  financial  support  was  obtained 
which  enabled  such  an  exten.sive  trade  to  be  established  and 
cai-ri(>d  on  in  this  country  could  not  be  inquired  into. 

The  cases  of  the  German  banks  ojx'rating  in  London  were 
not  dealt  with  by  the  Committee,  and  the  busines.ses  which 
cajne  before  them  in  Which  Gennan  banks  were  directly  in- 
terested were  few  in  number. 

The  variety  of  trades  in  which  German  subjects  were  en- 
gaged was  a."  noticeable  feature  of  the  Committee's  work  ex- 
tending from  the  great  chemical  and  electrical  combinations 
to  the  collection  and  export  of  rabbit  skins. 


Whatever  the  business  was,  organisation,  adaptability,  per- 
sonal application,  and,  in  ca.se  of  necessity,  ruthless  competi- 
tion, produced  .successful  results,  for  in  few  of  the  numerous 
ca.ses  upon  which  the  Committee  tdviscd  was  the  business 
found  to  be  unprofitable. 

In  the  course  of  the  Committee's  inquiries,  the  necessity 
of  the  legislation  for^Ee  registration  of  names  has  been  fully 
demonstrated.  Foreign  trader.s  have  habitually  substituted 
Briti-sh  names  for  their  own  for  the  purpose  of  misleading 
their  customers  into  the  belief  that  they  were  dealing  with 
British  principals  instead  of  aliens. 

On  one  day  recently  four  cases  of  this  kind  came  beforo 
the  Committee  for  considei-ation,  and  they  had  Uved  under 
these  alia.ses  for  years. 

The  free  choice  of  titles  which  joint  stock  companies  en- 
joyed also  enable  foreign  traders  to  conceal  their  nationality 
■and  acquire  what'Cver  advantage  may  accrue  to  a  business 
appearing  to  be  a  British  business. 

The  practice  of  adopting  the  %vord  "  British,"  or  some  other 
title  or  name  which  disguised  the  fact  that  the  business  was 
Gennan,  is  now  well  kno^'n.  But  the  extent  to  which  Gei- 
juan  businesses  were  conducted  through  a  British  staff  and 
by  British  employes  is  remarkable.  In  case  after  case  the 
Committee  found  that,  although  the  profits  mainly  belonged 
to  the  Gennan  proprietor  of  the  business,  it  was  carried  on 
entirely  or  almast  entirely  by  a  British  staff  and  by  British 
employes.  In  many  of  the.se  cases  the  British  managers  a<j^il 
employes  are  now  can'ying  on  the  businesses  on  therr  own 
account,  and  the  busine.sses  have  become  British  businesses. 

The  methods  by  which  Gennan  influence  gained  the.  con- 
trol which  it  had  obtained  in  certain  of  the  ti-ades  carried  on 
in  this  country  is  well  illu.sti-ated  in  the  follow-ing  cases  :  — 

"  A  company  was  fonned  in  1897  to  work  certain  important 
electrical  intents  taken  out  by  a  British  subject  whose  rela- 
tives held  the  chief  part  of  the  capital,  the  remainder  being 
held  by  neutrals  interested  in  working  the  patents  in  Fiance. 
The  same  patents  were  worked  in  Germany  by  a  powerful 
combination.  When  the  patents  expired  in  19(34.  practically 
the  whole  of  the  capital  of  the  EngU.sh  company  passed  into 
the  hands  of  the  German  coinpa.ny  under  the  stress  of  the 
German  company's  competition,  and  a  territorial  agreement 
was  made,  under  which  the  British  comi^any  was  restricted 
from  .selling  outside  Great  Britain,  even  in  Britis^i  colonies. 
The  Gennan  company,  having  obtained  control  of  the  British 
company,  and  .sterilised  its  i:x>wer  of  competition  out  of  Great 
Britain,  proceeded  to  utilise  the  manufactory  of  the  British 
company  for  the  pm-pose  of  undercutting  a  very  imix)rtant 
\)usiness  of  a  similar  kind  carried  on  by  another  British  com- 
pany, until  it  was  forced  to  accept  an  agreement  under  which 
it  had  to  resign  its  foreign  business,  though  it  stiU  held  on 
to  its  business  in  the  Colonies. 

"  .Another  illustration  was  that  of  the  manufacture  of  an 
article  which  is  extensively  made  use  of  by  the  War  Offic<^ 
and  the  Admiralty.  Before  the  company  was  formed  in  191(1 
it  haij  been  manufactured  at  works  in  this  country,  and  con- 
tracts with  the  Admiralty  had  been  held  for  many  years.  But 
the  muiufacturers  had  to  meet  the  competition  of  a  powerful 
German  combination,  Avith  the  result  that  prices  were  cut, 
and  in  1910  a  representative  of  the  combination  threatened 
to  undersell  them  if  a  combination  was  not  effected.  The 
maaiufacbirers  were  not  financially  strong  enough  to  with- 
stand a  competition  of  that  khid,  and  the  result  was  that  the 
company  vas  foi-med  to  take  over  the  busijiess,  all  the  shares 
in  the  comjany  being  held  on  behalf  of  the  German  combina- 
tion by  Bntish  tiustees.  By  the  contract  of  transfer  th(^ 
proprietors  of  the  business  were  to  be  employed  as  managing 
directors,  but  one  of  the  covenants  provided  that  they  shonld 
not  manufactuve  for  any  other  persons  than  the  purchaser. 
Half  the  product  of  the  article  in  question  manufactured  in 
England  before  the  war  was  manufactured  at  these  works. 
The  German  propr«.tors  exerciseil  no  control  over  the  manu- 
facture which  was  tnrried  on  under  the  name  of  the  proprie- 
tors and  managed  by  them  as  before.  No  dividends  were 
paid,  but  profits  were  used  to  improve  the  works  to  the  extent 
of  £10,(KI(.i.  There  was,  in  fact,  no  outward  and  visible  .sign 
of  the  German  interest  in  the  business,  or  that  it  was  not  a 
inirely  Briti.sh  concern. " 

The  Committee  found  that  Gtennan  producing  houses  com- 
monly adopted  means  to  avoid  the  payment  of  income-tax  in 
tliis  country,  ."^n  agency  or  branch  t;\^s  established  here, 
frequently  in  the  form  of  a  limited  company  with  a  small 
csipital,  to  which  goods  manufactiued  in  Gemiany  were  (oi- 
wardeci  for  sale  at  prices  which  were  arnanged  .so  as  not  to 
allow  any  considerable  margin  for  profit  after  the  payment  of 
the  exijeuses  of  the  agency  or  branch,  the  profit  being  made 
by  the  i>arent  house  out  of  the  prices  at  which  they  wore 
charged  to  the  branch.  This  practice,  no  doubt,  is  not  con- 
fined' to  Gennan  houses,  but  the  result  ha.s  been  to  as.sist  the 
competition  of  German  manufactui'es.  .  These  agencies  or 
In-anches  have  been  usnially  carried  on  under  British  names, 
and  frequently  by  the  employment  of  Britisli  sjilariod  agents. 

The  important  i'a.s(\s  in  which  application  was  made  to  the 
Board  of  Ti-ade  under  S<^ction  '2  of  the  .Act  to  determine  con- 
tracts have  been  mainly  tho.se. in  which  the  conti-acts  were 
with  enemy  subjects  for  the  dclivei-y  of  metals  or  ores,  some 
of  them  such  as  that  of  the  Zinc  rorix>ration,  of  great  im- 
portance. These  ca.ses  have  disclosed  the  extent  to  which 
Germany  had  obtained  the  control  of  important  metal  in- 
dustries. 
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WAR  ITEMS. 


Trading;  with  the  Knemv.— Tlie  "  London  Gnzo.tir  for 
Mnv  -Jltli  (■ont:iins  :i(lililioiiN  to  tile,  list  of  jxTsoiis  and  bodws 
111    M.-Mio  MiHJ    Irii^'iiiiy    with   whom    tnuliiij,'  is  pn>hiliit«l. 

Hxports  to  China.— In  the  "  London  (;azcll<-  "  for  Nlav 
'ilthilu'i-c  aiv  Mill!.-  addilions  to  the.  list  of  iier.sons  and  liodu's 
to  whom  <»x|ioiIs  to  China,  may  h<!  foiisisnod. 

Bombs  in  Switzerland.— It  is  repoit«l  from  tkiuv.n  lliat 
Ccrman-mad.'  bombs  liaAO.  been  discovered  in  Swit/.eiliiiid 
\\  hich  were  intended  hir  lit*  by  Italian  anarchists  in  blowiiit; 
up  eertaiii  miiiiitioii   works  and  o.lectriCTl   installations. 

Power  Station  Bombed. — In  the  course  of  a  dispatch, 
dat^-d  May  liird,  from  Headquarters  iu  France,  it  was  stat<:d 
that  four  tons  of  bombs  bad  been  dropped  ■'on  the  very 
important  electrical  power  station  at  Kreu.sewald  (just  east  of 
Saarbriicken)."  "  .-V  boiler  house  was  hit  by  one  bomb,  and 
another  bomb  caused  a  large  cloud  of  steam  to  arise  from 
one  of   the  buildings." 

The  operation  of  bombing  Kreusewald  power  station  was 
repeated  on  the  night  of  'iith-iSth  inst.  Chemical  works  at 
Mannheim  were  also  attacked. 

Lighting  Economy  in  Barracks.— An  Army  Council  In- 
stniction  draws  attention  to  the  necessity  for  the  exercise  ot. 
the  most  stringent  supervision  over  the  use  ot  gas  and  elec- 
tric energy  in  barracks,  hutted  camps,  and  other  military 
buildings,  with  a  view  to. reducing  consumption  to  the  lowest 
IKissible  limits  during  the  present  emergency.  It  is  considered 
that  generallv  in  camps,  Ac,  the  nuniber  and  ppwer  of  lamps 
might  be  reduced  in  many  cases,  particularly  in  canteens  and 
other  special  buildings  and  establishments,  and  steps  should 
be  taken  locallv  to  effect  the,-e  reductions  wherever  possible. 
—The  rimes. 

The  AfterWar  Appointments  Department. — In  connec- 
tion with  the  setting  up  of  the  Training  Committee  of  the 
.\ppointments  Department  recently  created  by  the  CJovern- 
ment  to  assist  in  the  resettlement  of  officers,  the  Aeronautical 
Institute  of  Great  Britain,  3,  Arlington  Street,  St.  Jame.s's, 
London,  S.W.,  is  extending  the  educational  facilities  of  its 
workshops  with  a  view  immediately  to  afford  a  practical 
educational  centie  tor  aeronautical  technology  and  aircraft, 
architecture.  The  feature  of  the  new  arrangements  is  that 
all  those  wishing  to  avail  themselves  of  the  facilities  affordel 
can  do  so  at  their  own  time,  either  in  the  day  or  the  even- 
ing. The  courses,  which  are  under  Mr.  L.  Blin  Desbleds.  are 
available  also  to  those  already  m  the  aeronautical  industr. . 

Entertaining  Wounded  Soldiers. — Last  Saturday  after- 
ncKMi  a  m'mber  of  wounded  soldiers  from  the  Cossham.  Joye, 
and  Bannerleigh  Hospitals  were  the  guests  of  the  ladies  of 
the  administrative  staff  of  the  Bristol  Corporation  electricity 
,  dei>artment  at  the  Exchange,  and  were  taken  by  horse  brakes 
to  Clevedon,  a  di.stance  of  18  miles  from  hospital.  The  weather 
was  ideal.  A  guest  was  specially  allotted  to  each  hdy,  and 
after  a  most  enjoyable  drive,  tea,  prepared  by  the  ladies,  was 
partaken  of  at  Wickenden's  Restaurant.  Photographs  of  the 
party  were  taken  in  the  copse  close  by.  The  party,  including 
a  few  members  of  the  male  staff,  numbered  about  IStl.  and  on 
the  return  to  Bristol  hearty  thanks  were  accorded  to  the 
ladies. 

Exemption  Applications. — .\t  Burnley  Trih-inal,  exemp- 
tion to  August  Hist  was  given  to  an  electrica.'  engineer  (87. 
Bl),  who  said  his  work  was  mainly  maintenance  work,  and 
if  he  had  to  go  into  the  Aniiy  the  business  yould  close.  He 
pointed  out  that  his  workmen  had  been  batged. 

At  Southwark,  the  National  Service  Bepresentitive  has 
agreed  to  six  months'  exemption  being  pranted,  with  leave 
to  appeal  again,  to  W.  H.  Donovan,  manager  and  buyer,  3(> 
years  of  age,  fit  for  labour  at  home  (C  S'h  of  the  London  Com- 
mercial Electric  Stores,  Ltd. 

At  Swindon,  a  review  was  made  of  the  ca.=e  of  W.  J. 
Moran  (37,  CI),  electrician  with  Messrs.  Bays  &  Co.,  given 
conditional  exemption  tvo  years  ag.i.  Mr.  E.  Bays,  stated 
that  Moran  was  the  owj  electrician  the  finn  now  had.  Two 
months  were  substifu'ed. 

At  Dover,  Military  apiieals  again.st  two  drivers,  one  in  Class 
B  1  and  the  other  in  B  '2,  of  electrical  scavenging  vehicles, 
employed  by  the  Corporation  and  exempted  until  July  27th. 
were  dismissed 

At  Southport,  the  exemption  held  by  a  fitter  and  repairer 
for  16  years  encaged  with  the  Corporation  Tramways  Coiii- 
initt<«,  was  withdrawn,  he  having  been  born  on  .lune  30th, 
188(3.  It  was  intimated  that  the  matter  was  now  left  with 
tlie  Ministry  of  National  Service  whether  he  was  called  up 
or  not. 

The  Southport  Tribunal  has  given  exemption  until  August 
1st  to  enable  a  substitute  to  be  obtained,  to  an  engine  driver 
(31)  with  the  Birkdale  Electric  Supply  Co. 

At  Southport,  on  a  review,  conditional  exemption  was  with- 
drawn in  the  case  of  the  electrician  at  the  Prince  of  Wales 
Hotel  (35,  Cla.ss  A),  having  charge  of  the  electrical  installa- 
tion, and  he  was  given  until  August  1st.  with  the  intimation 
that  every  effort  must  be  made  to  replace  him. 

At  Swinton  (Lanes.),  an  appeal  was  made  for  the  reten- 
tion of  the  electrical  engineer  (39,  Class  A)  at  a  local  works, 
stated  to  be  responsible  for  the  whole  of  the  power  plant  and 
lights.     It  was  considered   exi>edient,   despite  his  class,   that 


he.  should  remain,  iu   his   employment.     Three  months    a 
conceded. 

An  ap|>eal  was  made  at  Burnley  for  a  driver  on  the 
piH-atioii  tramwavs  (39,  CI),  claimed  to  be  in  a  certified  . 
p.itioii.       Mr.    rarker.    National    S<.'rvicc   K<-presentativi\ 
that   it  was  not   in   the  national    interest   tliat  a  man  ol 
cati'gorv    mentioned    should    be   kept   out    of   the   Army, 
added  that  it  did  not  take  long  to  train  a  driver.    Mr.  Jol 
.stated  that  the  man  had  l^^n  in  the  tramwa-y  dep.artmeni 
II   years,    and   the   Committee   wi.shefl  to  keep    their  old 
perienceil   drivers.     The  man   was  <'xemptcd  until  July 
w  hen  he.  is  to  be  n-graded. 

On  a.  review,  the  Barking  Tribunal  have  cancelled  ex. 
lion  hehl  by  J.  \V.  Bristow  (31,  Cla.ss  A),  motorman  on 
trams,  and  he  is  to  bo  called  up  within  a  month. 

The  East  Kent  Api>eal  Court  heard  an  appeal  by  the  F. 
stone  Electric  Supply  Co.,  Ltd.,  for  A.  J.  Jenkins  (3(1),  ■ 
clerk.  Mr.  T.  Ile.sketh,  fur  the  company,  said  that  they 
J. lied  the  whole  of  the  Military  and  Government  depsrtim 
whilst  the  harbour  relied  on  them  for  light.  Col.  Atkii 
argued  that  the  man  was  the  clerk  of  an  industrial  cone 
The  Court   dismissed  the   appeal. 

Before  the   Dorset   Api>eal   Court,   further   exemption] 
sought  for  T.  H.   Bscott,   manager  for  Brooking  A;  Co.,  ; 
trical  engineers,  of   \Yeymouth.     He  was  ordered   to 
graded.  t        ti      a 

Before  the  Bucks  Appeal  Court,  in  the  case  or  B.  Bowj 
(37,  Grade  1).  electrician,  of  Mintmore,  it  was  stated  tha 
Tring  Rural  Tribunal  had  reduced  his  conditional  exemi 
to  .six  months,   and  the  Military  appealed.     The   period} 
further  reduceid  to  three  months. 

At  Calne,  exemption  was  sought  for  A.  H.  Mackenzi^ 
Cla.ss  A),  electrician  iu  sole  charge  of  the  electric  plant 
works  of  the  Bacon  Company.    He  was  finally  exempted^ 
Julv   I5th. 

At  Ca.stleford,  an  apiwal  was  made  by  C.  J.  Cox,  state 
be  the  only  man  in  the  town  doing  electrical  enginee 
repairs,  and  who  is  responsible  for  the  upkeep  of  plafl 
many  works  in  the  di.9trict.  Six  months'  temporary  exem| 
was  conceded. 

Before  the  Herts  Appeal  Court..  M.  J.  Connare  (38,  G 
•2).  electrical  engineer,  of  Watford,  applying  for  a  medica 
examination,  claimed  that  he  was  in  a  certifie<l  occupatioi 
virtue  of  his  being  a  direct  conti-actor  for  the  War  Q 
The  Chairman  .said  they  could  do  nothing  for  him.  He 
had  two  chanc-es,  one  to  go  to  the  War  Office  for  protei 
if  he  was  doing  what  he  said  he  wa.s,  and  the  other  was 
if  he  was  in  the  list  of  protected  occupations  he  was  all  r 

At  Botherham,  E.  W.  Mitchell  (IS,  Clrade  1).  assk 
draughtsman  in  the  Corporation  electricity  works,  app< 
as  a  conscientious  objector,  and  said  that  he  must  a 
that,  in  a  sen.se,  he  was  helping  the  war,  because  ele 
IX)wer  was  largely  used  in  the  manufacture  of  munit 
He  offered  to  give  up  the  work  and  go  fanning,  but  nc 
replace  a  man  for  active  service.  He  was  given  condit 
exemption  on  obtaining  work  of  national  importance  thr 
the   Pelham  Committee. 

The  East  Kent  Appeal  Court  ha.s  dismi.'ssed  an  appeE 
A.  W.  Perrv  (4'2,  Grade  1).  chief  clerk  to  the  Isle  of  Tt 
Tramways  .*c  Electric  liight  Co. 


IMPORT     TRADE     OF     CHINA. 

The  Chinese  Imperial  Maritime  Customs  have  recently  issi 
vohmie  giving;  the  countries  of  origin  of  the  principal  im 
into  China  during  1915-16.  The  following  figures,  sho 
the  value  of  imix:>rts  in  1915  and  1916  of  goods  of  interc 
the  electrical  engineering  industry,  have  been  extracted 
this  volume,  and  the  increases  and  decreases  are  shown, 
to  be  noted  that  the  average  value  of  the  Haikwan  Ts 
1915  was  'is.   7;d.,  and  in   1916  was  3s.  3  13/16d. 

Hk.  Tls.    Hk.  Tls.  Hk 

1915.  1916.  Inc.  oi 

Klertru.nl   matcrialti  and  fittings. — 

From  Great  Britain  ...       404.000       711.000      +      3f 

Hong-Kong  ...        •260,0tW       340,(X)0       -I-        i 

;.      Canada  3,001         74.0(K»      +        ' 

Ru.ssia  ai.OOO  ^O.CKIO       -         : 

Italy         .  ...  '20,000         34,0(K)      -I- 

Japan  845, (KXl    1.699,(XK1      -f      8; 

"       TTnited  States  ...        2.85,(100       614,fKKJ       +      3: 

„      Other  countries      ...       238,000         77,000      -      li 


Total       2,085.000    3,-569,000*     +  1,4: 

•  Includes  137,000  Hk.  Tls.  re-exported.  ; 

Copper,   bars,  rods,  sheets,  plates,  wire,  and  nails. — • 


rom  Great  Britain 

14,000 

9,000 

- 

,,      India             

3,000 

2,000 

— 

,,      Russia           

10,000 

20,000 

-1- 

„      United  States 

4,CK» 

19,000 

-1- 

.Tapan             

204,000 

347,000 

-1- 

„      Other  cotmtries      .. 

15,000 

19,000 

+ 

Total 


250,000       416,000      +     1 
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1915.  1916,  Inc.  or  dec. 

Hk.  TLs.  Hk.  Tls.         Hk.  Tls. 
Railway  carriages  and  wagons,  including  tramcars. — 

Prom  Great  Britain  ...       106,000  54,000  -        52,000 

,,      Belgium         10,(X)0  2,000  -         8,000 

„      Rus.sia  13.000  292,000  +      279,000 

„      United    States        ...       172,000  120,000  -        52,000 

,,      Otlier  conntrip.s      ...       335,000  201,000  -      134,000 


Total      G.36,000»     669,000t    + 

•  Includes    lO.IXX)  Hk.  'Pis.  re-exported. 

f  Includes  133,000  Hk.  TLs.  re-exix>rted. 

MiU'liinei-ji,  propelling    (iin  boilers,  turbines,   dc). — 


33,000 


From  Great  Britain 

313,000 

322,000 

+ 

9,000 

,,      Ttalv               

— 

84,000 

+ 

84,000 

Kussia            

127,000 

4,000 

— 

12;5,0O0 

,,      Japan              

76,000 

34,000 

— 

42,000 

,,      United   States 

.       127.000 

131,000 

+ 

4,000 

Other  countries 

68,0(K1 

31, (WO 

- 

37,000 

Total       711,000*     606,0001    -      105,000 

*  Includes  34,000  Hk.  Tls.  re-exported. 
t  Includes  30,000  Hk.  Tls.  re-exported. 
India-rubber  and  gutta-percha  manufactures, 

including  shoes  and  boots. — 
Fi-om  Great  Britain  ...         57,000 

„      United  States         ...         42,000 

„      France  32.000 

,,      Russia  90,000 

„      Japan  287,000 

,,      Other  countries      ...         31,000 


•      Total       539,000 

Telegraph  and  telephone  materials.— 

From  Hong-Kong              ...  79,000 

„      Great  Britain         ...  171,000 

„      United   States         ...  23,000 

,,      Denmark       2,00(3 

,,      Japan             65,000 

,,      Other  countries      ...  70,00(1 

Total      410,000 

Aluminium,   manufactures   of. — 

'From  Great  Britain          ...  1,000 

„      United  States         ...  1,000 

,,      Russia            1,000 

„      Japan              7,0(.lO 

,,      Other  countries      ...  — 


43,000 

- 

14,000 

63,000 

+ 

21,000 

34,000 

+ 

2,000 

66,000 

- 

24,000 

195,000 

— 

92,000 

20,000 

- 

11,000 

421,000 

118,000 

13,000 

_ 

66,000 

88,000 

— 

83,000 

66,000 

+ 

43,000 

25,000 

-f 

23,000 

378,000 

+ 

313,000 

41,000 

+ 

29,(XXI 

611,000 

201.000 

_ 

_ 

1,000 

7,000 

+ 

6,000 

— 

— 

1,000 

25,000 

-f 

18,000 

5,000 

-f 

5,000 

Total 


10,000         37,000      +        27,000 


LEGAL. 

.4. E.G.    BUITISH    CoMRWIIiS    TO    BE   WoDND    UP. 

In  the  Chancery  Division  on  Tuesday,  Mr.  Justice  Younger 
had  befoje  him  the  petition  of  the  Board  of  Trade  to  wnid 
up  under  the  Trading  with  the  Enemy  (Amendment)  Act, 
1916,  the  A. E.G.  Electrical  Co.  of  South  Africa^,  Ltd. 

Mr.  AusTEK-C.^RTMELL  said  this  was  one  of  the  group  of 
companies  controlled  by  the.  A. E.G.,  a  well-known  enemy  con- 
cern, and  practically  the  whole  of  the  shares  wei'e  held  by 
the  German  company,  and  the  business  was  controlled  by  that 
company.  At  the  outbreak  of  the  pre-sent  war  the  capital 
was  ±100,0(JO,  19,995  of  the  20,000  shares  being  held  by  the 
German  conipany.  Of  the  rernainuig  five,  one  was  held  by 
a  German,  and  four  b.y  per.sons  with  addresses  in  England. 
A  vesting  order  was  made,  and  the  custodian  had  transferred 
the  whole  of  the  .shares  into  his  name.  Formerly  the  direc- 
tors were  two  English,  aaid  two  resident  in  Berlin,  hut 
latterly  three  were  resident  in  Germany.  The  main  sphere 
of  the  company's  operations  was  in  the  Union  of  South  Africa, 
and  it  dealt  in  electrical  appliances,  and  supplied  jxiwer 
installations.  The  a.s.'-ets  and  liabilities  in  South  Africa  had 
l)een  dealt  with  by  a  Hrm  np])ointed  for  the  purpose  in  that 
country,  and  thev'had  in  hand  about  m»)  iir  i'(i(H).  In  Eng- 
land i'16,000  had  been  lianded  over  to  the  Public  Trustee, 
and  there  was  in  hand  A'4,0(.)0.  The  .sinn  of  ±'48,000  was 
claimed  by  the  English  business  as  against  the  German  coni- 
-pany,  and  f 81,000  was  stated  to  be  due  by  the  South  African 
Co.  to  the  German  company.  The.se  companies,  said  counsel, 
were  formed  solely  for  running  the  business  of  the  German 
company  in  Great  Britain  and  the  Dominions,  and  the  Board 
of  Trade  now  asked  that,  the  bu.siness  having  been  disposed 
of,  the  company  itself  should  be  wound  up. 

His  LoRD.SHll'  said  he  thought  this  a  v<'ry  proper  ca.se  for 
a  winding  up,  and  made  the  order. 

His  LoRDSHU'  made  a  similar  order  in  the  case  of  the  Elec- 
trical Co.,  Ltd. 

Mr.  AusTEN-C.ARTMEix  Said  this  wa«  another  of  the.  group 
of  three  companies  controlled  by  the  A. E.G.  In  this  case, 
out  of  a  total  of  20,0(XI  share.-,   19,991  were  held  by  the  Ger- 


iiian  company.  The  company  was  incorporated  in  1892  to 
tiike  over  another  business  which  had  been  acquired  by  the 
A. E.G.,  the  directorate  being  identical.  This  company  was 
engaged  in  wholesale  trade  in  electrical  appliances  only  in 
this  country.  The  third  company,  which  would  have  to  be 
dealt  with  later,  the  A. E.G.  Electrical  Co.,  Ltd.,  carried  on 
liusuiess  anvwhere.  In  th(>  pre.sent  case  the  controller  had 
handed  iM(;,(KKI  to  the  Public  Tnistee,  and  there  was  £3,fKH) 
in  cash.  The  sum  of  ±'20,(KK;t  was  alleged  to  be  ilue  t-o  the 
Geriiian    company. 

His  LoRiiSHii'  made  the  order  as  stated   nlmvc. 


Stevens  v.  Telegraph  Construction  &  Maintenance  Co.,  Ltd. 
In  the  City  of  London  Coui-t,  on  May  27th,  before  his  Honour 
Judge  Atherley-Jones,  K.C.,  this  case  under  the  Workmen's 
Compen.sation  Act  was  mentioned.  Applicant,  Alice  Ellen 
Stevens,  coil  tester,  made  a  claim  through  her  father,  as  her 
next  friend,  against  the  respondents,  for  damages  su.stained 
through  an  accident  that  l)efell  her  while  working  for  them 
on  November  2;3rd  at  Enderby's  Wharf,  East  Greenwich, 
\vhen  .she  received  an  electric  shock.  She  was  injured  by 
catching  hold  of  a  live  cable,  .suffering  burns  on  the  thumb, 
and  the  middle,  ring,  and  little  fingers  of  the  left  hand.  She 
was  .still  totally  incapacitated,  but  anticipated  that  in  three 
months  she  would  recover  sufficiently  to  i-esume  work.  Her 
wages  had  l>een  30s.  per  week. 

Miss  Stevens  said  that  the  insurance,  company  had  now 
stoi)ped  the  10s.  half  wages  which  she  had  rex^eived  a.s  part 
(■ompen.siition.  The.resp(indents  had  now  paid  ±45  into  Court, 
which  she  was  prepared  to  accept  in  full  satisfaction  of  all 
her  claims,  and  she  asked  that  the  money  should  be  paid  out 
to  her. 

Judge  Atherley-Jones  said  he  could  not  accede  to  such  a 
suggestion,  as  the  gii-1  was  under  age. 

Her  FATHER  pressed  the  Judge  for  payment  of  the  money, 
and  said  he  had  been  keeping  his  daughter  for  the  past  seven 
months.  Her  hands  were  so  much  injured  that  she  could 
not  do  any  work  yet. 

Judge  Atherley-Jones  :  Then  you  should  not  have  accepted 
the  ±45  if  the  girl  cannot  work.  I  cannot  hand  the  money 
over  to  you.    You  oafi  have  ±10,  but  I  shall  not  do  any  more. 

The  Father  :  Can't  I  have  my  day's  expenses'? 

Judge  Atherley-Jones  :  I  have  no  power  to  give  it  you. 
You  can  take  it  out  of  the  ±10.  The  balance  will  remain  in 
Court    for  the    girl's   benefit   later  on. 


BUSINESS  NOTES. 


Trade  Announcements.— Messrs.  Fyfe,  Wilson  &  Co. 

have  removed  to  new  offices  at  133,  West  Campbell  Street,  Glas jrow. 
Their  telephone  numbers  and  telegraphic  address  are  unalterefl. 

Mr.  G.  W.  Wareineii,  electrician,  of  14,  Parliament  Street, 
York.,  announces  that  he  ia  ^living  up  the  business,  owing  to  his 
premises  havinj;-  been  taken  over  by  the  Government. 

The  London  Electric  Firm,  of  Brighton  Road,  Croydon,  are 
now  making,  and  are  able  to  supply,  i;un-metal,  brass,  and 
aluminium  castings  in  their  new  model  foundry. 

MiLLNS  Electrical  Co.  have  this  week  removed  their  offices 
and  works  from  Strand  to  17,  Whitefriars  Street,  E.G.  1. 

Australian  Contracts.— An  Act  which  has  recently  been 

passed  by  the  Government  of  Victoria  relates  to  the  purchase  of 
goods,  machinery,  or  materials  for  works  undertaken  by  or  on 
behalf  of  certain  local  authorities.  Goods,  machinery  and  ma- 
terials, I'cc,  to  the  amount  of  £2.'iO  and  upwards,  required  by  local 
authorities  are  to  be  purchased  from  the  manufacturers.  A:c..  in  the 
Commonwealth,  unless  it  can  be  shown  that  they  are  unprocurable, 
or  procurable  at  an  unreasonalile  price  or  within  an  unreasonable 
time,  i:c.  No  goods  to  which  the  Act  applies  may  lie  imported 
except  under  a  certificate  from  the  responsible  Minister.— iiouirf  nf 
Tmde  Joiinial. 

Moonlight  Chart.— Mrssr.s.  C".  A.  Vandervell's  ir.ooa 

chart  lor  June,  compiled  by  their  chief  engineer.  Mr.  A.II.Mid^'ley. 
has  come  to  hand. 

Trade   Inquiries. — -^   firm   of  en<rineei-s  at   Sautander. 

Spain,  ilesires  to  take  up  agencies  for  all  Spain,  for  United  Kingdom 
manulacturers  of  electric  plant  and  steam  turbines.  [Reference 
No.  138].— /)'<'■"■'/  /;/■  Traile  Jonrmil. 

Liquidations.— l>oscH  Mac n etc  Co.,  Ltd.,  London. — 
First  and  final  dividend  of  20s.  in  the  £.  payable  at  the  office  of 
the  Official  Receiver  and  Provisional  Liquidator,  33,  Carey  Street, 
VV.C.  2. 

Malta  Tha.mwavs,  Ltd. — Voluntary  liquidation.  Mr.  .1.  R. 
Tulloch.  4  IS.  Frederick's  Place,  Old  Jewry,  E.G.,  liquidator.  Meetinff 
of  creditors  June  5th. 

\V.  P.  Theermann  &  Co..  Ltd..  Manchester.— The  Cmtroller, 
Mr.  \V.  Eaves,  l."..  Fountain  Street.  Manchester,  has  applied  for  his 
release. 

SoCTHi'ORT  Tramways  Co..  Ltd.  -Winding  up  voluntarily. 
Messrs.  T.  Bower  and  H.  A.  Stagg,  Manchester  Hotel,  London, 
E.C,  liquidators.     Meeting  of  creditors.  June  10th. 
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American  Price  for  Copper.— Tlie  New  York  corres- 
pondent of  the  Tiinex  states  that  the  War  Industries  Board  has 
contmued  the  fixed  price  of  copper  at  2S1  cents  for  75  days,  but 
some  producers  have  refused  to  accept  this  fijrure,  and  expect  to 
sain  a  syst<"m  of  differentials  benefiting:  those  who  produce  at  a 
hi<;-h  cost. 

Cliile. — With  a  viuw  to  giviiif^  effect  to  tbt  jreneral  desire 
for  the  development  of  the  iron  and  steel  industry  in  Chile  by  the 
opening  of  many  fresh  ironworks,  the  Empresa  de  los  Altos  Homos 
■  le  Corral  has  applied  to  the  Chilean  Government  for  a  loan  of 
10.000.000  pesos,  offerinjr  as  pruaranty  its  properties,  concessions. 
and  future  income.  The  application  has  the  supjwrt  of  the 
Sociedad  de  Fomento  Fabril  (Industrial  Development  Society), 
and  wUl  probably  be  granted. 

Italy. — The  Conti  Electric  Co.,  of  Milan,  has  voted  the 

increase  of  its  capital  from  30.000,000  to  4l),000,000  lire  to  defray 
the  cost  of  various  extensions  under  way  and  projected.  The 
Societa  Emiliana.of  Parma,  has  issued  fresh  capital  of  1,400,000  lire 
in  order  to  develop  tramways  in  Parma  and  province  in  conjunction 
with  the  Compagnia  Nazionale  di  Transporti  e  Comunicazioni. 
The  Societa  delle  Tramvie  e  Ferrovie  Elettriche  di  Roraa  has 
increased  its  capital  from  3,500,000  to  8,250,000  lire,  and  the 
Societa  Anonima  Brevetti  Perego,  of  Milan,  has  doubled  its  capital' 
to  1.000,000  lire. 

For  Sale. — Hull  Corporation  electricity  department  has 

for  disposal  a  (luantity  of  plant"  (generator  sets)  removed  for  the 
installation  of  larger  units.  Particulars  are  given  in  our  advertise- 
ment pages  to-day. 


LIGHTING  AND  POWER  NOTES. 


Arklow    (Co.    Wicklow). — Public     Lightini;.  —  The 

Council  has  appointed  a  deputation  to  wait  on  Messrs.  Kynoch, 
with  a  view  to  having  the  town  lighted  by  electricity. 

Batley. — Price  Increase. — The  Corporation  electricity 

department  has  given  notice  that  from  July  1st  the  charges  will  be 
increased  as  follows  : — For  lighting  by  5  per  cent,  on  present  rates 
U.e.,  20  per  cent,  on  pre-war  charges)  :  for  power  and  heating  by 
12.i  per  cent,  on  present  rates  i'l.r.,  40  per  cent,  on  pre-war 
charges). 

Bury. — Year's  TYoRKixr;  and  Price  Ixcrease. — The 
result  of  the  year's  working  of  the  Corporation  electricity  works 
shows  a  profit  of  .f  1,626.  A  sum  of  -C  1.000  was  placed  to  the 
relief  of  rates,  and  the  balance  to  the  reserve  fund.  The  Electricity 
Coinmittee  has  decided  to  increase  the  charge  for  electricity  by  a 
further  10  per  cent,  as  from  .July  next. 

Caerphilly.— PiBi-ir     Lightinc— The      I'.D.C.     has 

accepted  the  terms  of  the  South  Wales  Electric  Power  Co.  for 
public  lighting  at  Nelson.  The  existing  lamps  are  to  be  converted 
to  electricity,  and  are  to  be  lit  at  £2  10s.  per  50-c.P.  lamp  per 
annum,  with  the  addition  of  the  war  emergency  charge  of  25  per 
cent.,  subject  to  increase  or  decrease '  according  to  fluctuations  in 
prices. 

Dublin. — Electricai,    Power    at    Dihlix    Docks. — 

At  last  week's  meeting  of  the  Dublin  Port  and  Docks  Board,  the 
engineer  reported  that  the  work  of  providing  electric  power  for 
the  War  Department  hay-pressing  in.stallation  at  the  North  Wall 
Dock  area  would  be  done  at  the  cost  of  the  military  authorities. 
Alderman  Byrne,  M.P.,  said  the  Corporation  should  get  the  same 
facilities  for  supplying  electricity  as  the  Dublin  United  Tramways 
Co.,  or  any  other  body.  and.  as  a  meml)er  of  the  Corporation 
Electricity  Supply  Committee,  he  strongly  objected  to  the  action  of 
the  Government  in  pampering  other  companies  against  a  iwpularly 
elected  lx)dy.  The  chairman  (Alderman  Moran)  said  if  they  had 
the  entire  output  of  the  Corporation  power  house  at  the  North 
Wall  it  would  not  have  a  wheel,  as  the  current  was  alternating,  and 
the  Tramway  Co.'s  current  was  continuous.  "  If  the  Corporation 
ha<J  the  same  facilities  as  the  Tramways  Co..  could  the  Corporation 
do  it  then.'"  asked  the  Lord  Mayor  of  Dublin  (Mr.  L.  O'Neill). 
The  chairman  said  they  could  if  they  could  get  rotary  converters, 
and  if  they  went  to  the  expense  of  putting  them  down  :  but  it 
would  be  very  foolish  to  trouble  in  that  way  for  the  sake  of  what 
would  be  a  temporary  meiisure.  As  soon  as  the  Corjxjration  could 
supply  energy  to  the  area  at  the  docks,  he  (Alderman  Moran)  would 
be  the  first  to  see  that  they  would  get  what  it  Wi>s  their  right 
to  get. 

Edinburgh. —  Ei-ectricitv  Sfi'Pi.Y. — A  Conference  was 
held,  last  week,  between  the  EL.  Committees  of  Edinburgh  and  Leith, 
in  reference  to  the  supply  of  electric  power  and  future  developments. 
At  present  the  stations  of  both  Corporations  are  fully  loaded, 
and  it  was  suggested  that  if  the  Ministry  of  Munitions  would 
consent  to  an  instalment  of  the  work  of  the  new  station  at 
Portobello.  Leith  could  be  supplied  from  this  station.  A  Committee 
was  appointed  to  prepare  a  report  on  the  proposals  made  at  the 
Conference. 

At  a  meeting  of  Edinburgh  Corporation,  later  in  the  week,  Mr. 
Bruce  Lindsay  moved  a  recommendation  by  the  Electric  Lighting 
Committee  that  a  deputation  urge  on  the  Minister  of  Munitions 
the  necessity  of  provision  being  made  at  an  early  date  to  meet  the 
needs  of  their  area  of  supply.     It  was  stated  to  them  in  London  on 


their  last  visit  that  if  there  was  sufficient  power  in  their  stations 
for  industrial  purposes  the  Ministry  of  Munitions  did  not  care  a 
straw  whether  the  city  wa-s  lighted  or  in  darkness.  In  the  course 
of  a  discussion  it  was  pointed  out  that  the  Government  was  holding 
its  hand,  and  was  waiting  until  some  policy  for  the  country  at 
large  had  been  formulated.  The  Lord  Provost  said  they  wanted 
one  of  the  super-stations  to  be  established  in  the  Edinburgh  area. 
Mr.  Bruce  Lindsay  remarked  that  their  station  at  Portobello 
fulfilled  all  the  requisites  of  a  super-station  to  the  very  utmost. 
The  recommendation  to  send  a  deputation  was  adopted. 

Heston  and  Isleworth. — Increased  Power  Demaxd. — 

The  Electricity  Committee  of  the  U.D.C.  reports  that  the  increased 
demands  now  being  made  upon  the  electricity  imdertaking  for 
power  have  necessitated  consideration  of  the  question  of  increasing 
to  the  utmost  the  efficiency  of  the  plant  at  present  installed  at  the 
electricity  station.  The  Committee  has  directed  that  combustion 
chambers  be  fitted  to  the  boUers  at  present  heated  by  the  refuse 
destructors.  By  this  means  the  boilers  in  question  will,  in  cases  of 
necessity,  be  heated  by  coal  fires  in  addition  to  the  heat  derived 
from  the  destructors. 

Keighley. — Wages  Advances.- — Wages  advances  recom- 
mended by  the  Corporation  Electricity  Committee  are  as  follows : — 
Men  aged  IS  and  over,  from  1.5s.  to  198.  per  week  above  pre-war 
rates  :  men  under  IS.  2s.  per  week  advance,  with  a  maximum  of 
10s.  per  week  over  pre-war  rates.  The  increases  to  be  regarded  as 
war  wages,  and  payable  on  overtime  and  night  duty,  Sundays,  and 
Bank  Holidavs.  commencing  as  from  the  first  full  pay-day  after 
March  21st.  1918. 

London. — St.  Pancras. — The  chief  electrical  engineer 
reported,  with  reference  to  the  proposed  installation  of  two  addi- 
tional 3.000-KW.  Ljungstrom  turbines  at  the  King's  Road  station, 
that  he  applied  to  the  Ministry  of  Mimitions  for  sanction  to  this 
work  being  carried  out.  and  ha<I  been  informed  that  they  were  only 
prepared  to  consider  an  application  for  one  set.  He  had  also 
approached  the  Coal  Controller,  who  stated  that  he  cotild  not 
support  the  application  for  the  two  turbines.  If  one  set  only  were 
proceeded  with,  the  estimated  cost  would  be  jC  24.800,  as  against 
£41,900  for  the  two  sets,  in  consequence  of  all  the  pipe  work  and 
circulating  water  arrangements  having  to  be  the  same  for  one  set 
as  for  two.  The  Electricity  Committee  has  considered  the  fore- 
going, and  decided  that  as  soon  as  the  approval  of  the  Ministry  of 
Munitions  is  received,  a  contract  be  entered  into  with  the  Brush 
Electrical  Engineering  Co.,  Ltd.,  to  provide  either  one  or  two 
Ljungstrom  turbines,  at  a  cost  of  £  17.900  each. 

Manchester. — -ANxrAL  Estim.ates. — The  estimates  of 
the  Corporation  Electricity  Committee  for  the  year  ended 
March  31st,  19l!l,  show  proposed  capital  expenditure  £240.000, 
made  up  as  follows : — (Jenerating  stations :  land,  buildings, 
machinery,  ice,  £140,000  :  distributing  stations  :  land,  buildings, 
machinery,  i-c,  £36.000  :  mains  and  services.  £63,500  ;  motors, 
£500  :  as  compared  with  a  total  .approximate  expenditure  of 
£245,958  for  I'.tl 7-18. 

Nuneaton.— Y'ear's  Working. — At  a  meeting  of  the 
Town  Council,  it  was  reported  that  the  accounts  for  the  past  year  of 
theelectricity  undertaking  showed  a  loss  of  £2,000.  Alderman  Melly 
stated  that  at  the  next  meeting  of  the  Committee  it  might  be 
necessary  to  increase  the  charges. 

South  Africa. — Johannesburg. — Press  dispatches  show 

that,  during  the  p.T.st  week,  the  success  of  the  .lohannesburg  elec- 
tricians in  the  recent  strike  has  led  to  agitation  among  miners  and 
mechanics  working  in  the  Witwatersrand  mines,  whose  Federation 
holds  that  they  are  entitled  to  the  same  rate  as  the  electric  power 
station  men  (£8  10s.  weekly).  A  mass  meeting  of  Trade  Unionists 
was  held  on  Sunday.  Other  reports  show  that  the  Johannesburg 
strike  has  been  resumed.  It  is  stated  that  the  Municipal  Council 
agreed  to  the  strikers'  terms  with  the  greatest  reluctance  ;  the 
voting  in  favour  of  acceptance  was  14  votes  and  13  against.  It  was 
feared  that  had  the  strike  continued  it  would  have  then  involved 
the  men  engaged  in  the  mines,  which,  apparently,  it  has  now  done, 
and  the  employes  at  the  Victoria  Falls  Power  Works. 

Worcester. — Street  Lighting. — The  Watch  Committee 
has  decided  not  to  use  the  street  electric  arc  lamps  in  June, 
July,  and  August,  excepting  for  the  dark  hours,  in  the  centre  of 

the  city. 


TRAMWAY  AND  RAILWAY  NOTES. 

Burton-on-Trent. — -A  Burton  and  Ashby  electric  light- 

railw.ay  car  was  struck  by  lightning  whilst  travelling  through  the 
fields  between  Bretby  and  Sunnyside,  and  caught  fire,  which  was 
extinguished  by  sand. 

Canada. — Increased    Wages. — The   employes    of    the 

Montreal  Tramw.ay  Co.  having  failed  to  obtain  increased  wages 
have  threatened  to  strike  ;  the  Mayors  of  the  different  munici- 
palities served  by  the  tramway  are  considering  the  suggestion  of 
the  company  that  they  should  be  allowed  to  charge  a  fare  of  2Jd., 
so  that  the  increase  may  be  granted. 
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Croydon. — Obstinate  Drivees. — According  to  the 
Evening  Xews,  two  tramcars  met  on  a  sinprle  track  at  Northcote 
Road,  and  neither  driver  would  give  way  ;  the  traffic  was  conse- 
quently held  up.  The  drivers,  who  each  accused  the  other  of 
being-  in  the  wrong-,  for  20  minutes  treated  a  policeman's  order 
with  indifference.  The  men  were  aiimmoned  on  Tuesday  for  im- 
properly delaying-  the  cars.  It  was  stated  that  both  had  since  been 
discharged.  Both  men  were  fined  ;  one  who  sliould  have  retired 
was  ordered  to  pay  40s.,  and  the  other  208. 

Continental. — Italy. — There  has  been  formed  .at  Ber^'amo 

the  Societa  Anonima  Ferrovia  Valle  Seriaua,  with  a  capital  of 
5,000,000  lire,  with  the  object  of  taking  over  the  concession  of  the 
General  Economic  Railway  Co.  of  Brussels,  for  the  Seriana  railway 
line  and  its  lengthening  to  Bondione  ;  also  that  of  the  Ponte  Nossa 
to  Clusione  line  from  the  company  of  the  same  name,  and  electrifying 
the  same. 

Elland. — SHtorm  Damage. — A  tramcar  on  the  West  Vale 

route  was  struck  by  lightning  during  one  of  the  severe  storms 
which  swept  over  the  West  Riding  last  week.  No  personal  injury 
resulted,  but  the  car  was  disabled  and  had  to  be  towed  back  to  the 
sheds,  and  the  two  cars  which  undertook  this  work  were  somewliat 
damaged  in  the  course  of  the  stiff  climb  up  the  Ainleys.  Between 
Cowlersley  and  Slaithwaite  the  heavy  rain  washed  sand  from  the 
hills  on  to  the  rails  on  three  sections  of  the  route,  and  the  service 
of  cars  was  disorganised. 

Fuel  Economy. — Accordino:  to  the  Journal  of  the  Tram- 
ways and  Light  Railways  Association,  referring  to  the  Ortler  of 
the  Tramways  (Board  of  Trade)  Committee  that  tramway  under- 
takings must  reduce  their  coal  consumption  at  once  by  at  least 
1.5  per  cent.,  the  following  means  of  economising  coal  are 
suggested  ; — (1).  Reduction  of  services  not  required  in  the  national 
interest.  (2).  Withdrawal  of  services  either  for  a  part  or  the  whole 
day  on  Sundays.  (3).  Stopping  all  ser-vices  at  an  earlier  hour  in  the 
evening.  (4).  Partial  substitution  of  coke,  locally  produced,  for  the 
coal  at  present  consumed.  (5).  Grant  of  a  bonus  to  motormen  for 
economy  in  power  consumption. 

Glasgow. — Traffic  Returns. — -The  revenue  of  the 
Corporation  tramways  to  date  for  the  ourrdnt  financial  year,  up  to 
within  a  fortnight  of  its  close,  amounts  to  £1,349,081,  being  an 
increase  over  the  corresponding  period  of  the  previous  year  of 
£153,904,  or  a  weekly  average  increase  throughout  the  year  of^ 
over  £3,080. 

London. — Tramway   Receipts. — The  L.C.C.   tramway 

receipts  for  the  week  ended  May  22nd  amounted  to  £72,085,  com- 
pared with  £55,03G  in  the  corresponding  week  last  year.  The 
receipts  include  money  taken  on  five  days  under  the  new  fare  scales, 
while  Whit  Monday  is  also  included,  and  these  factors  to  some 
extent  account  for  the  large  increase. — The  Tliiiex. 

It  is  stated  th.it  for  the  first  time  for  many  years  the  Waterloo 
and  City  Railway  under  the  Thames  is  being  repaired.  The  work 
consists  of  renewing  piping,  &c.,  for  the  pumping  machinery  which 
takes  care  of  the  drainage  throughout  the  whole  length  of  the 
tunnel.  The  work  is  carried  on  at  night  when  the  traffic  is 
stopped.  The  pumps  are  all  electrically  controlled,  and  operate 
automatically. 

Mexico. — New   Railway. — An  application  is   pending 

before  the  Department  of  Communications  and  Public  Works  for 
the  construction  of  an  electric  railway  connecting  Tampico  with 
Mexico  City,  passing  through  the  capitals  of  the  States  of  VeraCru-/,, 
Tlaxcala,  and  Puebla,  as  well  as  many  other  important  towns. 

Southend. — Parcel  Service.  —  With  regard  to  the 
inquiry  of  the  Board  of  Trade  as  to  the  possibility  of  establishing 
a  parcel  delivery  service  as  an  auxiliary  to  the  tramway  service, 
the  Light  Railways  Committee  has  come  to  the  conclusion  that  it 
has  no  facilities  for  complying  with  such  a  scheme. 


fitted  up  with  the  apparatus.  The  makers  of  the  plant,  La 
Compania  Iberica  de  Telecomunicacion,  of  Bilbao,  declare  this  to  be 
the  first  successful  wireless  telephone  installation  in  the  world. 
The  Sp.anish  Admiralty  has  followed  the  trials  with  interest,  and 
it  is  hoped  will  lend  its  aid  for  further  experiments. 

Telegram  Delivery. — The  J'ostmaster-General  has  again 
drawn  the  attention  of  those  with  registered  abbreviated  addresses 
to  the  advantag^es  of  receiving  by  telephone  telegrams  directed  to 
an  abbreviated  address.  An  appreciable  saving  of  time  results 
from  this  method  of  delivery,  and  it  also  sets  free  boys  for  other 
work.  Apy  registrant  willing  to  accept  delivery  of  his  tielegrams 
by  telephone  should  communicate  in  London,  Dublin,  and  Edin- 
burgh with  the  Secretary,  and  in  the  Provinces  with  the  post- 
master of  the  town  at  which  his  address  is  registered. 

The  Postmaster-General  announces  that  on  and  from  June  1st 
next  the  charges  for  recording  instructions  in  connection  with  the 
delivery  of  telegrams  (in  addition  to  the  charge  of  one  guinea  a 
year  for  a  registered  telegraphic  address)  will  be  as  under  : — 

(ji)  Five  shillings  for  each  special  instruction  relating  to  the 
delivery  of  telegrams  bearing  a  registered  abbreviated  telegraphic 
address. 

(*)  One  shilling  for  each  in.struction  relating  to  a  change  of 
address,  whether  for  telegrams  bearing  a  registered  address  or  a 
full  address.  If  the  record  is  required  for  a  longer  period  than 
one  calendar  month,  one  guinea  a  year  will  be  payable. 

Wireless  Strike. — As  briefly  ijientioned  in  our  last  issue, 
the  operators  represented  by  the  Association  of  Wireless  Operators 
have  given  notice  to  cease  work  at  the  end  of  next  week.  Their 
grievance  is  the  delay  of  the  National  Wages  Board  of  the  Ministry 
of  Shipping  in  dealing  with  their  claim  to  increased  wages,  the 
only  increase  so  far  granted  having  been  5s.  a  week  in  October 
last.  An  operator  starts  at  £5  a  month,  rising  to  £()  by  two  annual 
advances. 


CONTRACTS  OPEN  AND  CLOSED. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


OPEN. 

Ashton-under-Lyne. — I'lnii  Sth.  Engine  slack  for  Elec- 
tricity Committee.    Borough  Electrical  Engineer,  Wellington  Road. 

Belfast. — June  7th.  Electricity  Department.  0,000  yd.  of 
G-core  O'l  sq.  in.  lead-covered,  paper-insulated  cable,  and  laying. 
See  "  Official  Notices  "  May  24th. 

Erith. — Electricity  and  Tramways  Department.  .^iOO-kw. 
rotary  converter  with  tran.sformers.  switchgear,  c^c.  See  ''  Official 
Notices"  May  17th. 

Glasgow- — June  4th.  Electricity  Department.  30,000 
tons  of  coal  (singles  and  pearls).     Mr.  W.  W.  Lackie,  75,  Waterloo 

Street. 

Newcastle-under-Lyme.  —  Electricity  Department.  One 
1 50-KW.  rotary  or  motor-converter  set  and  switchgear.  See  "  Official 
Notices"  May  24th. 

South  Africa. — June  10th.    South  African  Railways  and 

Harbours  Administration.  59,500  incandescent  train  lighting  lamps 
with  solid  wire  drawn  tungsten  filament ;  30,701  incandescent  lamps 
with  solid  wire  drawn  tungsten  filament :  and  3,600  incandescent 
lamps  with  carbon  filament.  (Tender  No.  151.)  Secretary  to  Tender 
Board,  South  African  Railways  Headquarter  Offices,  .Tohannesburgh. 
A  copy  of  the  specification,  >»cc.,  may  be  consulted  by  British  firms 
interested  at  the  Inquiry  Office  of  the  Department  of  Overseas 
Trade  (Development  and  Intelligence). 

Warrington.  —  June  18th.  Electricity  and  Tramways 
Committee.  High-tension  lead-covered  cable  and  medium-tension 
rubber-covered  cable.     See  "  Official  Notices  "  to-day. 


Brazil. — According  to  a  U.S.  Consular  report  the 
Government-owned  telegraph  lines  of  Brazil  presented  a  marked 
improvement  during  1917  as  compared  with  previous  years.  The 
receipts  have  increased  from  ?3, 7^7, 685  in  1913toS4,324,.5S7,  and  the 
expenditure  has  diminished  from  over  87.000,000  to  !t4,81C,8I7 
in  1917,  while  the  deficit  has  been  reduced  from  $3,280,048  to 
S492,230. 

Mexico. — -^  new  wireless  station  has  been  established  on 
the  Island  of  Lobos,  off  the  coast  of  Tampico,  largely  for  the  purpose 
of  affording  the  various  petroleum  companies  facilities  for  com- 
municating with  their  vessels  over  great  distances  at.sea.  This 
station  will  be  able  to  communicate  with  the  wireless  stations  at 
Mexico  City,  Tampico.  A'era  Cruz,  &c.,  and  by  way  of  Havana  with 
various  stations  in  the  United  States.  It  is  expected  to  prove  of 
great  value  in  advancing  the  commercial  inteiests  of  the  Republic. 

Spain. — 111  our  issue  of  May  10th  we  mentioned  that 
wireless  telephone  installations  had  been  placed  on  board  tlie  two 
Spanish  merchant  boats  Jaime  I  oaA  Rnimundo  Liilio.  The  trials 
since  carried  out  at  a  distance  of  100  miles  apart  have  proved 
very  successful,  and  other  boats  at  Bilbao  and  Barcelona  are  being 


CLOSED. 

Glasgow.  —  The  Tramways  Conunittee  recommends 
acceptance  of  the  offers  of  Hadfields,  litd.,  and  Edgar  Allan  &  Co., 
Ltd.,  for  special  track  work,  also  that  contracts  be  entered  into  with 
the  following  (for  six  months  in  the  majority  of  cases)  ; — 

steel  axles,   tires,  and  wheels. — H.   Bessemer  A-  Co.,    Ltd.,  and    Brown 

Bayley's  Steel  Works,  Ltd. 
Chilled-iron  brake  blocks  (three  months).— Carron  Co. 
Pire-clay  goods  (six  and  VI  monthsl.— Spiers,  Oibb  &  Co. ;   Glenboig  Union 

Fire-clay  Co.,  Ltd. 
Rubber  and  asbestos  goods.— N.B.  Rubber  Co.,  Ltd. :  Clyde  Rubber  Works, 

Ltd.;   George  M'Lellan  &  Co. ;  Rubber  Co.  of  Scotland;    J.  T.  Goudie 

and  Co. 

The  Electricity  Committee  has  accepted  the  following  tenders  : — 

Cast-iron  boxes,  section  pillars,  &c.  (for  six  months).— Carvon  Co. ;  Falkirk 

Iron  Co.,  Ltd. ;  Lion  Foundry  Co.,  Ltd. 
Electricity   meters.— Chamberlain    *    Hookhara,    Ltd. ;    Ferranti,   Ltd.  ; 

British  Westinghouse  Co.,  Ltd. ;  Aron  Electricity  Meters,  Ltd. 
Single  cables.— Callender's  Cable  Co.,  Ltd. 

Concentric  and  triple-concentric  cables.— Callender's  Cable  Co.,  Ltd. 
H.I.  cables.— W.  T.  Glover  «  Co.,  Ltd. 
K.H.T.  cables.— Callender's  Cable  Co.,  Ltd. 
Rubl)er.covered  cables  and  flexibles.- Craigpark  Electric  Cable  Co.,  Ltd, 
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FORTHCOMING     EVENTS. 


Salford   Technical   and   Engineering   Association.— Saturday,  June  Ist. 

\'isit  to  Messra.  .Matthews  S  Yates,  Ltd.,  Cyclone  Works,  Swinton. 
Boentgen  Society. -Tuesday,  June  4th.    At.S.15p.m.     At  the  Royal  Society 

of  Arts,  John  Street,  Adelphi.    Annual  general  meeting.    Paper  on  "An 

Investigation  of  the  Photographic  Action  of  X-rays,"  by  Mr,  N.  E.  Luboshey. 
Chief  Technical  Assistants'  Association.— Thursday,  juneStli.  At  n.i6  p.m. 

Paper  on  "Distribution  Faults  and  their  Location,"  by  Mr.  Ingram. 


NOTES. 


Official  and  Small  Advertisements.— Provincial  readers 
will  oblige  by  posting  their  communications  early  on  Wednesday, 
so  as  to  ensure  their  arrival  by  the  first  post  on  Thiirsday,  as  there 
is  sometimes  considerable  delay  in  the  postal  deliveries. 

Electric  Power  Supply.— On  the  point  of  going  to  press, 
we  learn  that  the  Report  of  the  Board  of  Trade  Electric  Power 
Supply  Committee  has  been  issued.  (Cd.  9,062.  Price  3d.  net.) 
The  Committee  recommends  the  establishment  of  a  national 
system  of  electric  power  supply,  controlled  by  a  body  of  State 
Commissioners,  and  administered  by  District  Boards,  who  woiild 
be  responsible  for  the  generation  and  distribution  of  electricity 
in  their  several  areas. 

The  Commissioners  would  take  over  the  existing  powers  of  the 
Board  of  Trade,  Local  Government  Board,  L.G.B.  for  Ireland,  and 
Scottish  OfBce.  with  large  additional  powers  ;  the  existing  system 
of  generating  electricity  separately  for  small  areas  would  be 
abolished,  and  the  District  Electricity  Boards  would  purchase  all 
generating  stations  of  authorised  distributors  in  their  areas,  but 
existing  undertakers  would,  if  they  so  desired,  retain  the  distri- 
bution within  their  respective  areas.  The  Boards  would  make  no 
divisible  profits,  and  would  be  financed  by  funds  raised  with 
Government  assistance.  Largely  extended  powers  would  be  granted 
for  the  use  of  overliead  wires,  wayleaves,  and  the  acquisition  of 
water  rights. 

On  the  evidence  submitted,  the  Committee  unanimously  concludes 
that  the  present  system  is  contrary  to  the  national  interest, 
wasteful  of  fuel  resources,  and  detrimental  to  industry.  It 
recommends  immediate  action,  in  the  interests  of  industry,  and 
that  the  Government  should  provide  funds  for  the  purjiose. 

Volunteer  Notes.— London  Army  Tkoops  Companies, 
Volunteer  Engineers. — Headquarters:  Balderton  Street,  Gros- 
venor  Square,  W.  1. 

Orders  for  the  week  ending  June  9th,  1918,  by  Lieut.-Ckjlonel  C.  B.  Clay, 
V.D.,  Conamanding. 

Captain  of  the  Weelc—Ca^t.  W.  Hvnam. 

Neif/orCufy.— Capt.  W.DarleyBentley.  .    ,  ,^  •„   o  .,„    o  on 

Monday,  June  3rd.— No.  3  Company,  6.30—8.30.  Recruits'  Dull,  6.30—8.30. 
Signalling  Section,  6.30—8.30.  _    _       „,      .     ,  „  .„        ,    ~ 

Tuesday,  June  4th.— Lecture  on  "Demolitions,"  6.30.  Physical  DrU!  and 
Bayonet  Fighting.  7.80.  ^  „/,    e,  on 

Wednesday,  June  5th.— No.  1  Company,  Drill,  Knotting,  &c.,  6.30— b.SO. 
Recruits'  Drill,  6.30.  ,        „    „     „ 

Thursday,  June  6th.— No.  2  Company,  Drill,  Knotting,  &c.,  6— S.  Recruits 
Drill,  6.30.  Signalling  Section,  6.30—8.30.  Ambulance  Section,  6.30—8.30. 
First  Field  Dressing  Demonstration,  6.    Band  Practice,  7. 

Friday,  June  7th.— Musketry  for  the  whole  Corps,  6.30—8. 

Saturday,  June  8th.— Entrenchments,  &c.,  tor  the  whole  Corps,  2.45— J.4o. 
Recruits' Drill  2.45 — 4.45. 

Sunday,  June  9th.— Commandant's  Parade  at  Waterloo  Station,  8.45  a.m.,  for 
work  at  Esher.  Drill  order,  with  havei-sacks  and  water-bottles.  Rifles. 
Mid-da?  and  tea  rations  to  be  carried. 

C.  HiGOlNS,  Copt.  R.E.,  T.F.,  Adjutant. 

A  Professional  Workers'  Union.— After  conferences  in 

which  representatives  ot  many  organisations  took  part,  a  Federa- 
tion of  Professional,  Clerical,  and  Technical  Workers  has  been 
formed  "to  assist  in  maintaining  and  improving  the  economic 
conditions  of  members .;  to  discuss  policy  on  subjects  of  common 
interest,  and,  where  necessary,  to  take  joint  action  ;  to  arouse 
general  interest  on  im[X)rtant  professional  matters  affecting 
particular  organisations,  and  generally  to  secure  the  unity  of 
members  in  all  social  activities."  The  hon.  secretary  is  Mr.  F.  H. 
Norman,  Westfa,  Princes  Park  Avenue,  N.W.  i.—The  Times. 

A    75,000-H.P.    Turbo-generator.— According    to    the 

Daili/  Mail  the  German  A. E.G.  asserts  that  it  is  now  building 
the  largest  and  most  powerful  turbo-generator  ever  constructed.  It 
will  generate  ."lO.OuO  KW..  representing  75.000  H.P.  The  Gerrnan 
Press  acclaims  the  feat  as  a  "  colossal  achievement"  in  the  midst 
of  war  and  in  view  of  the  shortage  of  important  raw  materials, 
especially  nickel.  The  German  Press  may  be  interested  to  learn 
that  turbo-generators  of  50,000,  60.000  and  70,000  KW.  are  being 
built  in  the  United  States. 

The  Electric  Heating  of   Moulds.— In  a  paper  to  be 

read  at  the  spring  meeting  of  the  American  Society  of  Mechanical 
Engineers  next  week,  Mr.  H.  E.  White  describes  the  application  of 
electric  heating  to  moulds  for  the  forming  of  synthetic  insulating 
materials  to  shape.  These  materials  soften  sufficiently  at  a  moderate 
temperature  to  take  the  shape  of  the  mould,  and  when  heated  to  a 
higher  temperature  undergo  chemical  changes  which  harden  them. 
Live  steam  had  been  used  for  heating  the  moulds,  which  were 
afterwards  cooled  with  water,  but  the  process  was  slow  and  liable 
to  interruption  through  leakage,  ic.  Electric  heating  was  tried, 
and  proved  so  successful  that  the  use  of  steam  was  abandoned. 
The  method  adopted  was  that  of  magnetising  the  moulds  with 
alternating  current  by  the  induced  eddy  currents  and  hysteresis, 
the  steel  moulds  being  encircled  with  a  coil  of  100  turns  of  No.  6 
asbeatos-eovered    wire,    connected  to  the  220-volt  supply  mains. 


Moulds  weighing  10  to  15  lb.  were  brought  up  frorn  cold  to  the 
curing  temperature  in  three  to  five  minutes  by  this  means,  the 
magnetising  coil  remaining  quite  cool.  The  attainment  of  the 
right  temperature  was  indicated,  in  the  first  instance,  by  the  colour 
of  sulphur  melted  in  contact  with  the  mould,  or  by  the  charring  of 
cane-sugar  syrup  mixed  with  a  little  blue  litmus.  Illustrations 
in  the  paper  show  how  the  coil  was  best  applied,  in  two  sections, 
one  on  each  part  of  the  press,  so  that  the  moulds  could  be  put  into 
the  press  as  easily  as  in  the  case  of  an  ordinary  press.  The  faces  of 
the  press  were  laminated  to  reduce  heating  where  it  was  not 
required,  and  the  author  considered  that  more  than  half  the  heat 
developed  appeared  iu  the  mould.  With  this  method  of  heating, 
several  moulds  could  be  piled  one  on  top  of  the  other  and  all 
heated  at  once  ;  the  moulds  also  could  be  of  the  simplest  form  and 
very  inexpensive.  The  method  could  also  be  applied  to  die  castings 
of  readily  fusible  metal,  tempering  steel,  &c. 


"  Attracted  "  the  Lightning.- According  to  the  Sussex 

Dailii  \eics,  during  a  recent  thunderstorm  a  discharged  sqldier,  Mr. 
.  H.  C.  Fowler,"  had  a  narrow  escape  from  death.  He  had  been 
undergoing  electrical  treatment  to  his  right  arm,  and  a  flash  of 
lightning,  ujijmj-entli/  attracted  hi/  the  elect i-iciti/  in  liis  iorfi/,  struck 
him,  spun  him  round,  and  threw  him  to  the  ground,  rendering  him 
unconsciovis.  His  right  arm  was  drawn  up  to  his  shoulder,  and 
remained  a  fixture.  He  was  taken  to  the  Military  Hospital,  where 
he  was  treated  by  Capt.  Ray,  and  had  to  have  his  arm  forced  down. 
It  is  feared  the  limb  will  always  be  affected  in  consequence. 
Apparently  the  victim— one  of  our  Mons  heroes — had  not  been 
completely  discharged,  after  all. 

The  Electric  Vehicle  Committee.— The  Electric  Vehicle 

Committee,  acting  in  conjunction  with  the  Accumulator  Makers' 
Section  of  the  British  Electrical  and  Allied  Manufactui-ers' Asso- 
ciation, having  represented  to  the  Controller  of  the  Priority^ 
Department  of  the  Ministry  of  Munitions  the  desirability  of  in- 
creasing the  amount  of  new  lead  allowed  to  be  used  in  the  repair 
and  maintenance  of  batteries  under  the  Special  Battery  Permit 
issued  to  the  accumulator  manufacturers,  where  batteries  for  elec- 
tric vehicles  are  concerned,  the  Controller  has  now  consented  to  an 
addition  to  Clause  15  of  the  Special  Battery  Permit  held  by 
members  of  the  Accumulator  Maiers'  Section  of  the  B.E.A.M.A.,  to 
come  after  the  words  :  "Not  exceeding  1  cwt.,"  the  words  "  Or  in 
the  case  of  electric  storage  batteries  used  as  the  motive  power  for, 
propelling  electric  vehicles  3  cwts.,  and  provided  always,  i:c.  Thi? 
addition  has  been  designed  to  enable  accumulator  manufacturers, 
who  are  makers  of  electric  storage  batteries  for  use  on  electrio 
vehicles,  to  repair  and  maintain  the  same  without  the  necessity 
of  individual  application  for  permits  being  made  to  the  Priority" 
Department.  J 

Electrical  Trades  Union.- The  annual  conference  of  th^ 

Electrical  Trades  Union  was  held  in  Blackpool  during  Whit  wee^ 
under  the  presidency  of  Mr.  W.  J.  Ball,  of  Manchester.  Som^ 
23,000  members  of  the  electrical  trades  were  represented,  some  20q 
delegates  being  present.  On  Thursday,  last  week,  an  important 
st«p  was  taken  with  reference  to  Man  Power.  The  conference  sent 
a  telegram  to  the  SUnister  of  Munitions,  pointing  out  to  him  the 
injustice  to  members  of  the  Union  through  the  revision  of  the  list 
of  protected  occupations,  and  requesting  him  to  meet  a  deputation. 
A  reply  was  received,  agreeing  to  meet  a  deputation  m  London 
during  the  present  week. 

Composite     Insulating     Materials     Investigation.— A 

Joint  Committee  representing  the  Institution  of  Electrical  Engi- 
neers and  the  British  Electrical  and  Allied  Manutactnrers 
Association,  appointed  under  arrangements  with  the  Department 
of  Scientific  and  Industrial  Research,  has  been  considering  a  dratt 
specification  applicable  to  composite  insulating  materials  used  toi 
electrical  work  in  general  (exclusive  ot  vulcanised  material)  and 
invites  manufacturers  of  such  to  consider  the  supply  to  the  Com- 
mittee of  a  series  of  moulded  test  specimens  of  their  products 
which  would  be  paid  for. 

The  principal  object  of  the  tests  is  to  obtain  figures  for  existing 
standard  grades  of  composite  insulating  materials  now  on  th. 
market  from  which  data  will  be  available  for  filling  in  the  drafi 
specification.  A  set  of  moulds  is  now  being  completed  tor  use  ii 
making  the  specimens.  It  is  probable  that  priority  will  be  obtain 
able  for  this  work.  .     ,.   ,      -iv.    n,, 

Manufacturers  who  have  not  already  communicated  with  tli( 
Institution  can  obtain  full  particulars  from  the  Secretary.  f 

The     I.M.E.A.    Meeting.— We    have    received,    at    ih 

moment  of  going  to  press,  the  programme  of  arrangements  for  th. 
annual  meeting,  which  is  to  be  held  at  Manchester  on  June  20t  i 
and  21st.  After  the  welcome  by  the  Lord  Mayor.  Mr.  \Vatsoi 
will  read  his  presidential  address,  and  Mr.  Pearce  will  toUov 
with  his  introduction  ot  the  discussion  on  "  The  Futui-e  o 
Electric  Power  Supply."  After  the  adjournment  the  afterntwn  o 
Thursday,  June  20th,  will  be  devoted  to  visits  to  Stuart  btree 
station  and  the  Westinghouse  works.  A  concert  at  the  Engint^n 
Club  will  be  held  at  S  p.m.  On  Friday  the  discussion  on  electri 
power  supply  wUl  be  resumed  and  the  annual  general  meeting  wil 
be  held. 

Electric  Power  Supply  of  Great  Britain.— A  pamphle 

with  this  title,  containing  a  report  of  the  debate  which  was  hel 
at  the  Engmeers-  Club,  Manchester,  on  March  5th,  1918  on  th 
interim  report  of  the  Coal  Conservation  Sub-Committee  has  ]U! 
been  issued.  Copies  may  be  had  on  application  to  the  Hon.  Seer, 
tary  the  Engineers'  Club,  Manchester,  price  4d.  each,  mcludin 
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London  Association  of   Foremen   Engineers. — At  the 

eixty-fifth  anniversary  festival  of  the  Association,  which  took 
place  recently,  the  attendance  of  members  and  visitors  was  so  larjre 
that  an  overflow  hall  had  to  1)6  utilised.  The  sjatherinff  was 
presided  over  by  Sir  Hugrli  Bell,  the  vice-chairman  beinop  Mr. 
Anthony  A.  A.  Byrd,  President  of  the  Association.  Dr.  Addison, 
Minister  of  Reconstruction,  sent  a  telegram  expressing:  regret  that 
he  was  prevented  from  attending  the  dinner. 

The  chairman  addressed  a  telegram  to  the  King,  expressing  the 
loyalty  and  devotion  of  the  members  of  the  Association,  and 
asserting  their  determination  to  exert  every  effort  to  maintain  the 
output  of  munitions  and  other  supplies  necessary  for  the  attain- 
ment of  .a  decisive  and  lasting  peace,  and  a  reply  from  the  King's 
Private  Secretary  expressed  his  appreciation  of  their  loyal  and 
patriotic  assurances. 

Proposing  the  toast  of  the  "  Allied  Forces,"  Lieut.-Col.  Norton 
Griffiths  warned  the  company  against  the  dangers  arising  from 
insidious  German  peace  propaganda.  Victory  alone  could  ensure 
the  future  peace  and  prosperity  of  the  world. 

Mr.  Robert  F.  Skinner  (the  American  Consul-GeneraD,  quoting 
official  American  figures,  said  the  total  amount  of  their  steel  con- 
struction programme  on  March  1st  was  8.20.5,708  dead-weight  tons. 
Of  this  total  approximately  28  per  cent,  had  been  completed.  The 
amount  of  floating  tonnage  exceeded  the  American  total  output  in 
1916  by  approximately  50  per  cent. 

The  chairman,  in  proposing  "  Prosperity  to  the  London  Associa- 
tion of  Foremen  Engineers,'  said  that  one  of  the  difficulties  to  be 
overcome  in  the  conduct  of  business  was  for  employer  and  employe 
to  understand  the  point  of  view  of  the  other  side.  They  must  all 
bear  in  mind  that  the  point  was  the  cost  of  the  finished  article,  and 
not  the  cost  of  the  men's  time.  How  many  disputes  would  dis- 
appear if  they  would  only  remember  that  '.  To  those  who  stood 
between  the  employer  and  the  employed,  like  the  foremen  engi- 
neers, they  owed  a  debt  of  gratitude  which  it  was  quite  impossible 
to  exaggerate. 

Mr.  James  Harrington  responded  on  behalf  of  the  Association, 
and  announced  donations  to  the  Association's  Superannuation  Fund 
of  £430. 

Mexican  Ores.  —  Investigations  have  disclosed  the 
presence  in  Sonora  of  extensive  deposits  of  sulphate  of  molybdenum 
and  of  tungsten.  These  deposits  will  be  developed  upon  an 
extensive  scale. 

Legal. — The   Assault   on   a   Non-Union    Man.— At 

the  Clerkenwell  Sessions,  on  'Wednesday,  before  Sir  Robert  Wallace, 
K.C.,  and  a  jury,  Albert  Ed.  Owen  and  Geo.  Wm.  Turner,  both  in 
the  employ  of  the  New  System  Private  Telephone  Co.,  Ltd.,^  of 
Great  Portland  Street,  'W.,  were  indicted  on  a  first  count — "  That 
on  AprU  2i)th  they  used  violence  to  or  intimidated  or  followed 
with  two  or  more  persons  in  a  disorderly  manner  in  or  through 
Euston  Road  one  Albert  Edward  MuUer,  with  a  view  to  compel 
him,  the  said  Albert  Edward  Muller.  to  abstain  from  doing  an  act 
which  he  had  a  legal  right  to  do — namely,  to  follow  his  lawful 
employment."  There  was  a  second  count  against  Albert  Ed. 
Owen  of  having  committed  a  common  assault  on  Albert  Edward 
Muller.  Mr.  Patrick  Hastings  appeared  as  counsel  for  the  prosecu- 
tion, and  Mr.  Zeffertt,  barrister,  again  represented  the  prisoners, 
who  had  been  out  on  bail.  The  proceedings  at  the  Police  Court 
have  already  been  reported  in  the  Electrical  Review. 

At  the  outset  of  the  proceedings,  Mr.  Zeffertt  objected  to  the 
first  count,  and  Mr.  Hastings  said  he  thought  the  objection  could 
be  met  by  making  it  one  of  intimidation  only.  This  Mr.  Zeffertt 
said  he  could  agree  to,  but  it  meant  that  there  would  have  to  be 
separate  counts,  and  they  could  not  be  tried  together. 

Sir  Robert  Wallace,  K.C.,  said  that  would  be  so,  and  to  avoid  any 
further  trouble  perhaps  the  case  against  Owen  could  be  taken  first 
and  the  other  one  adjourned. 

Mr.  Zeffertt  said  he  did  not  want  any  adjournment. 

Mr.  Hastings  said  if  his  friend  would  agree  to  the  trial  of  Owen 
alone  it  would  meet  the  case,  as,  if  the  defence  succeeded,  nothing 
further  would  be  heard  of  the  case  against  Turner.  This  course 
was  agreed  upon,  and  Turner  was  ordered  to  leave  the  box,  and 
released  on  his  own  recognisances.  The  trial  of  Owen  was  pro- 
ceeded with.     Mr.  Hastings  then  addressed  the  jury. 

After  a  very  full  hearing.  Sir  Robert  Wallace  addressed  the  jury, 
and  said  they  had  nothing  to  do  with  Trade  Unionists  or  non-Trade 
Unionists.  A  man  was  entitled  to  join  them  or  leave  them  alone 
in  this  country.  AH  they  had  to  decide  was  whether  Owen  deli- 
berately struck  this  man  or  whether  he  was  struck  by  Muller,  and 
anything  that  followed  was  a  general  altercation.  They  had 
nothing  to  do  in  this  country  with  Trade  Union  disputes  when  a 
case  of  common  assault  was  in  issue.  They  had  the  evidence  of 
Turner  that  they  were  quite  legitimately  trying  to  persuade  Muller 
to  join  the  Union,  and  there  was  a  little  pushing.  On  the  other 
side  of  the  road  was  Owen  and  others,  it  was  said,  and  it  was 
alleged  that  Owen  was  beckoned  for,  and,  coming  up,  deliberately 
struck  the  prosecutor.  If  they  believed  that  story  the  consequences 
followed.  The  striking  of  his  head  on  the  kerb  was  the  result  of 
the  blow,  it  appeared.  Muller  said  there  was  no  argument  and  no 
dispute.  On  the  other  hand,  the  defendant  said  that  Muller  was 
very  offensive,  and  struck  him.  If  that  was  true,  there  would  not 
be  much  surprise  if  Owen  struck  back.  One  was  not  entitled  to 
strike  another  man  ;  but  he  left  it  to  the  jury  to  say  whether  it 
was  surprising  to  do  so  under  the  conditions.  It  hardly  mattered 
whether  the  telephone  actually  hit  Owen,  as  it  amounted  to  the 
fact  that  the  man  that  started  a  row  must  not  be  surprised  at  what 
he  got.  His  Lordship  concluded  by  saying  they  were  not  trying 
Trade  Unionism,  but  a  common  assault,  and  if  they  had  the  very 


least  doubt  alwut  it,  they  would,  of  course,  give  the  defendant  the) 
benefit  of  it. 

The  jury  considered  for  about  four  minutes,  and  then  found  the 
prisoner  "  Guilty  of  a  very  serious  assault." 

Sir  Robert  Wallace  said  he  presumed  the  object  of  the  prosecu- 
tion had  been  attained,  and  if  the  prisoner  would  agree  not  to 
molest  or  attempt  to  molest  the  prosecutor  in  any  way,  that  Was 
all  they  required. 

Mr.  Hastings  :  That  is  so. 

Addressing  the  prisoner.  Sir  Robert  Wallace  said  he  quite  agreed 
with  the  verdict — in  fact,  he  n\ight  say  absolutely.  It  was  a 
very  serious  matter  to  interfere  with  a  fellow-workman  whether 
he  was  actuated  by  Trade  Union  motives  or  not.  The  question  was 
whether  he  would  agree  not  to  molest  again,  in  which  case  he 
would  bind  him  over  to  come  up  for  judgment  if  called  upon. 

The  prisoner  said  he  wijuld  willingly  agree  to  that. 

Sir  Robert  Wallace  :  If  you  violate  that  promise  you  will  get  six 
months'  imprisonment. 

Prisoner  was  then  bound  over. 

Turner  was  then  put  in  the  dock,  and,  on  his  pleading  "  Not 
guilty,"  it  was  stated  that  the  firm  did  not  intend  to  proceed 
further  with  the  prosecution. 

Sir  Robert  Wallace  accordingly  discharged  him. 

The  Foreman  of  the  Jury  :  It  is  more  than  he  deserves. 

Appointments   Vacant. — Engine  drivers  (45s.  -td.)  for 

the  Tunbridge  Wells  electricity  works  :  fitter-driver  for  Diesel 
engines  for  the  Sale  U.D.C.  electricity  department  ;  switchboard 
attendant  (60s.  +  12i  per  cent.),  charge  engineer  (.i  180  +  12J  per 
cent. )  for  the  Derby  Corporation  electricity  department  ;  assistant 
electrical  engineer  and  tramway  manager  (£200)  for  the  Keighley 
Corporation  electricity  department ;  two  junior  engineers  in  charge 
(£2  -f  2Us.  and  12j  per  cent.)  for  the  Bolton  Corporation  elec- 
tricity department  ;  test-room  assistant  (.50s.),  overhead  lineman 
(56s.  4d.),  skilled  fitter  as  foreman  for  the  Burgh  of  Kilmarnock 
electric  lighting  and  tramway  department ;  armature  winder  for 
the  Rawtenstall  Corporation  tramways  department ;  shift  engineer 
(74s.  9d.)  for  the  Hoylake  and  West  Kirby  U.D.C.  electricity 
station  ;  junior  shift  engineer  for  the  Gravesend  Corporation 
electricity  department.     See  our  advertisement  pages  to-day. 

Institution  and  Lecture  Notes. — Diesel  Engine  Users' 

Association. — At  the  May  meeting  of  the  Association  Mr.  Geoffrey 
Porter  referred  to  the  importance  at  the  present  time  of  the  great 
saving  in  the  transport  and  consumption  of  coal  effected  by  the 
use  of  oil  fuel  in  Diesel  engines  in  place  of  steam-generating  plant. 
As  the  electricity  supply  undertakings  that  had  installed  Diesel 
engine  plant  were  already  effecting  a  saving  in  coal  consumption 
far  greater  than  the  proportion  aimed  at  by  the  Board  of  Trade  in 
the  recent  Order  of  the  Gas  and  Electricity  Restriction  Committee, 
he  urged  that  such  undertakings  should  be  exempt  from  the 
operation  of  the  Order.  He  proposed  the  following  resolution, 
which  was  seconded  by  Mr.  J.  E.  Edgecombe  and  unanimously 
passed  by  the  meeting  : — 

"  That  application  be  made  by  the  Diesel  Engine  Users'  Associa- 
tion to  the  Gas  and  Electricity  Restriction  Committee  of  the  Board 
of  Trade  to  exempt  from  the  provisions  of  the  Lighting,  Power 
and  Heating  Order,  1918,  all  public  electricity  supply  xindertakings 
in  which  Diesel  oil  engines  are  utilised." 

It  was  further  decided  that  copies  of  this  resolution  be  sent  to 
the  Coal  Controller  and  to  the  Institution  of  Electrical  Engineers. 

A  paper  by  Mr.  H.  Moore  on  "  Tar  Oil  in  Diesel  Engines  "  was 
read  and  discussed.  Mr.  P.  H.  Smith's  paper  on  "  Two  Essential 
Conditions  for  Burning  Tar  Oil  in  Diesel  Engines  '  was  also  pre- 
sented, and  is  to  be  discussed  at  a  later  date. 

Institution     of     Electrical     Engineers The  election    of    new 

members  of  Council  has  resulted  as  follows  : — 

President. — Mr.  C.  H.  Wordingham. 

Vice-Presidents. — Mr.  W.  A.  Chamen,  Mr.  R.  A.  Chattock. 

Hon.  Treasurer. — Mr.  J.  E.  Kingsbury. 

Ordinary  Members  of  Council. — Mr.  H.  W.  Clothier,  Mr.  D.  N. 
Dunlop,  Sir  R.  A.  Hadfield,  Bart.,  F.R.S.,  Prof.  E.  W.  Marchant, 
D.Sc,  Mr.  C.  C.  Paterson,  O.B.E.,  Mr.  J.  Sayers. 

At  the  meeting  on  Thursday,  last  week,  the  president  announced 
that  a  Committee  had  been  appointed  to  watch  the  proposals  for 
rationing  coal,  gas,  and  electricity,  and  to  place  the  views  of  the 
Council  before  the  proper  authorities. 

The  report  of  the  Committee  of  the  Students'  Section  states  that 
the  average  attendance  at  the  meetings  has  been  52.  the  highest 
recorded  being  185.  The  opening  address  wa.'*  delivered  on  Novem- 
ber 23rd,  1917,  by  Sir  Oliver  Lodge,  who  gave  a  vtjry  interesting 
discourse  on  "Astronomical  .Applications  of  the  Electrical  Theory 
of  Matter.  "  The  president  (Mr.  C.  H.  Wordingham)  atidressed  the 
Section  on  March  22nd,  I'.ils.  when  he  discussed  Labour  problems, 
and  in  particular  the  organisation  of  the  engineering  profession. 
As  in  the  two  previous  sessions,  the  Council  decided  not  to  award 
any  premiums  for  students'  papers  this  year.  No  visits  or  social 
functions  have  been  held  during  the  session.  The  Scottish  and 
Newcastle  Students'  Sections  have  held  no  meetings  during  the 
session,  but  the  Manchester  Students'  Section  has  held  four  general 
meetings.  The  Committee  reports  a  considerable  increase  in  the 
attendances  at  the  general  meetings,  which  is  probably  due  in  part 
to  the  holding  of  the  meetings  at  the  various  colleges,  necessitated 
by  the  occupation  of  the  Institution  buildings. 

Decimal  Coinage. — Lord  Southwark  has  fi.ved  the  second 
reading  of  the  Decimal  Coinage  Bill  in  the  House  of  Peers  for 
Tuesday  next.  Lord  Leverhulme  has  given  notice  of  his  intention 
to  move  the  rejection  of  the  measure. — Daily  Telegraph. 
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Proposed     Engineers'    Club    for    the    Midlands.  — A 

representative  meeting  was  held  on  May  15th,  at  the  Chamber  of 
Commerce,  Binninfrham,  in  connection  with  the  project  for  forminff 
an  Eng-ineers'  Cliil)  in  the  Midlands. 

In  opening-  the  proceeding-a,  the  chairman.  Dr.  C.  C.  Garrard, 
M.I.E.E.,  remarked  that  in  the  fnture  a  great  responsibility  would 
rest  upon  engineers  and  upon  all  occupying  leading  positions  in 
the  engineering  industry  in  connection  with  the  work  of  recon- 
struction rendered  necessary  by  the  war.  It  was  felt,  however, 
that  as  a  body  engineers  had  not  the  power  corresponding  to  their 
abilities.  This  was  no  doubt  due  to  their  being  so  scattered  and 
split  up  into  a  large  number  of  organisations  which  had  very  little 
contact  with  each  other.  It  was  felt  that  the  first  thing  to  do  to 
get  over  this  state  of  affairs  was  for  engineers  and  those  associated 
with  them  technically  to  get  together  and  to  know  each  other. 
The  result  would  inevitably  be  co-operative  action,  which  would 
undoubtedly  result  not  only  in  advantages  to  engineers  themselves, 
but  iu  great  benefit  to  the  country. 

Guided  by  these  considerations,  the  idea  had  arisen  to  found  an 
Engineers'  Club  in  the  Midlands.  A  very  successful  Engineers' 
Club  was  in  existence  in  Manchester,  and  that  club  had  intimated 
its  willingness  to  render  all  the  assistance  possible  in  the  founding 
of  a  similar  club  in  Birmingham.  The  enthusia-sm  with  which  the 
idea  had  beeu  greeted  by  everybody  concerned  showed  that  such  a 
club  could  undoubtedly  be  formed  successfully.  It  should  offer  all  ■ 
the  advantages  of  a  first-class  social  club,  combined  with  facilities 
for  meetings,  lectures,  &c.  It  was  hoped  that  it  would  become  the 
meeting-place  of  the  various  technical  societies  in  the  district. 

The  present  scheme  was  part  of  a  larger  idea  whereby  such 
Engineers'  Clubs  would  be  founded  in  all  the  large  engineering 
centres  in  the  country.  These,  it  was  hoped,  would  eventually 
become  federated  together,  so  •that  members  would  not  only  have 
the  practical  ailvantages  of  the  use  of  the  club-houses  in  their 
travels,  but  the  club  would  form  a  centre  of  engineering  activities 
in  each  locality. 

After  discussion  the  following  resolution  was  carried  unani- 
mously : — 

"  That  a  Midland  Engineers'  Club  be  founded  in  Birmingham, 
and  that  those  present  constitute  themselves  into  a  Provisional 
Generiil  Committee  for  the  production  of  a  scheme  for  such,  with 
power  to  add  to  their  number." 

A  "  Finance  and  General  Arrangements "  Committee  and  a 
'■  Rules  and  Propaganda  "  Committee  were  then  formed  ;  Dr.  0.  C. 
Garrard,  of  the  General  Electric  Co.,  Ltd..  and  Mr.  J.  Fearn,  of  the 
Birmingham  Small  Arms  Co.,  Ltd.,  were  elected  provisional 
chairman  and  honorary  secretary  respectively.  The  latter  invites 
gentlemen  interested  in  this  project  to  communicate  with  him. 

We  may  point  out  that  the  formation  of  Engineers'  Clubs  is 
one  of  the  items  in  Mr,  Wordingham's  programme,  and  that  a 
similar  project  is  being  developed  by  the  Newcastle  Local  .Section 
of  the  Institution  of  Electrical  Engineers,  as  reported  in  our  last 
issue.  'I'he  benefits  to  be  derived  from  such  institutions  have  been 
fully  demonstrated  by  the  remarkable  success  of  the  Manchester 
Club,  and  the  movement  should  command  the  support  of  all  engineers. 

An  Industrial  "  Safety  First "  Campaign. — In  defei-ence 

to  a  widely  expressed  desire  for  an  Industrial  "  Safety  First  "cam- 
paign to  apply  to  the  whole  of  the  United  Kingdom,  the  London 
"  Safety  First "  Council  has  taken  the  initiative  by  convening  a 
conference,  which  will  be  held,  under  the  patronage  of  the  Lord 
Mayor,  at  the  Mansion  House,  on  June  12th,  at  4  p.m.  Lord  Lever- 
hnlme,  who  will  preside  and  speak  on  the  subject  of  "  Safety 
First "  and  its  successful  application  at  the  Port  Sunlight  works, 
will  be  supported  by  personages  influential  in  Government,  Indus- 
trial and  Labour  circles. 

The  gratifying  success  which  has  attended  the  campaigns  con- 
ducted by  the  London  "  Safety  First "  Council,  by  certain  railway 
and  transportation  companies,  and  by  industrial  organisations  in  the 
country,  has  focused  attention  upon  the  incalculable  benefits  which 
would  accrue  from  a  general  extension  of  the  movement  to  the 
industrial  community. 

At  no  time  in  the  history  of  the  nation  was  the  need  for  the 
conservation  of  human  life  more  urgent,  vital  or  opportime  than  at 
the  present  moment.  The  wastage  caused  by  the  most  devastating 
war  in  the  annals  of  the  world  has  to  be  repaired.  Innumerable 
iadustrial  workers  are  concentrating  upon  supplying  the  needs  of 
the  men  at  the  Front.  Continuous  work  at  high  pressure  has  pro- 
duced fatigue,  and  the  resultant  greater  liability  to  accident. 
Accident  prevention  has,  therefore,  become,  and  will  remain,  an 
important  factor  in  industrial  and  national  progress,  in  that  not 
only  will  thousands  of  valuable  live,<i  be  saved,  and  untold  human 
suffering  be  alleviated,  but  greater  efficiency,  increased  production 
and  economical  working  will  be  promoted  to  the  mutual  advantage 
of  employer  and  employe. 

The  success  of  the  American  "  Safety  First "  movement  is 
irrefutable,  and  statistics  show  that  industrial  and  transportation 
casualties  have,  in  some  instances,  been  reduced  by  nearly  ,50  per 
cent. 

Applications  for  invitations  to  the  Conference  should  at  once 
be  addressed  to  the  Hon.  Secretaries.  London  "Safety  First" 
Council,  SI,  Westminster  Broadway,  S,W.  1. 

Civil  Engineers'  Congress  at  Paris. — The  Civil  Engi- 
neers' General  Congress  was  inaugurated  on  March  18th,  when 
both  the  President  of  France  and  M.  elemental.  Minister  of  Com- 
merce and  Industries,  were  present  at  the  opening  meeting  held  at 
the  Sorbonne.  M,  Alexander  Milleraud,  who  presided  over  the 
work  of  the  Congress,  in  his  opening  speech,  emphasised  the 
importance  of  the  collaboration  of  science  and  industry,  and  the 


necessity  of  Capital  and  Labour  working  in  harmony.  The 
questions  of  apprenticeship  and  technical  instruction  were  ex- 
pounded by  M.  Leon  EyroUes,  and  amongst  those  who  took  part  in 
the  discussion  were  M,  Klmg,  on  reforms  in  the  teaching  of 
chemistry  ;  M,  Leon  Guillett,  on  the  revision  of  the  programmes  of 
higher  schools  and  the  alleviation  of  the  studies  of  higher 
mathematics  ;  and  M,  A.  Rateau,  on  the  formation  of  a  higher  insti- 
tute of  mechanics.  Lieut.-Col.  Renard  then  gave  a  ivxiimc  of  the 
tendencies  to  which  future  technical  instruction  was  leaning  ;  the 
union  or  bringing  into  intimate  contact  of  doctrines  and  realities, 
i.e.,  recruiting  professors  from  the  professions  which  they  taught. 
The  Congress  closed  on  March  23rd.  when  M.  Mainie,  President  of 
the  Tenth  Section  (Industrial  Legislation),  in  his  speech  gave  a 
resume  of  the  work  of  the  Congress,  and  paid  a  tribute  to  the  Press 
reporters,  whose  collective  publications  covered  not  less  than  3,000 
pages  ;  the  reports  of  the  meetings  included  the  full  texts  of  all 
resolutions  adopted.  After  going  over  the  most  important  pro- 
positions made  during  the  discussions,  M.  Mainie  thanked  the 
Society  of  Civil  Engineers  of  France  for  its  co-operation  and  assist- 
ance given  to  the  Congress.  He  paid  a  tribute  to  the  work  of  the 
organisers  of  the  Congress,  more  particularly  Messrs.  Bodin  and 
Barbet,  to  whom  its  success  was  largely  due.  The  President, 
M.  A.  Milleraud,  then  spoke  of  the  praiseworthy  work  of  the 
initiator  of  the  Congress,  M.  Barbet,  and  all  those  who  had  con- 
tributed to  its  success.  He  recalled  the  promise,  made  at  the 
inauguration,  by  M.  elemental,  Minister  of  Commerce,  that  all 
resolutions  adopted  by  the  Congress  would  be  referred  to  a  Con- 
sultative Committee,  composed  of  technical  men  and  manu- 
facturers, which  would  form  a  basis  upon  which  to  commence 
work.  Further,  a  Permanent  Commission,  composed  of  the  Board, 
Presidents  of  Sections,  and  general  reporters,  was  to  watch  the 
progress  m.ide  as  a  result  of  the  work  of  the  Congress  ;  and  to 
remind  the  Minister  from  time  to  time  that  French  industry 
anxiously  awaited  the  reforms  upon  which  its  future  depended. — 
Le  deitie  Ciril. 

Electro-metallurgy    in    France. — In  the  course  of  his 

presidential  address  to  the  Iron  and  Steel  Institute,  Mr.  Eugene 
Schneider  said  that  it  behoved  the  French  to  cast  up  the  account 
of  their  resources  in  hydraulic  power,  so  as  to  reserve  for 
metallurgical  purposes  the  greatest  possible  part  of  their  coal 
production.  Those  resources  might  even  now  be  easily  appropriated 
for  the  traction  of  trains  and  tram-cars,  lighting  purposes,  and  the 
distribution  of  power  over  extensive  zones,  since  a  CO,000-volt 
pressure  was  in  use,  and  one  of  120,000  volts  would  be  so  very  soon. 
Whereas  the  waterfalls  now  utilised  yielded  only  from  700,000  to 
800,000  H.P..  future  plants  should  allow  a  yield,  at  low  water,  of  a 
minimum  of  4,500,000  H.p.  And  as  1,000  hydraulic  H.P.  economised 
per  year  10,000  tons  of  coal,  in  round  numbers,  the  saving  to  expect 
from  those  plants  would  rise  to  30  million  tons,  a  figure  approxi- 
mating to  their  total  coal  extraction  before  the  war. 

Hydro-electric  power  had  the  defect  of  being  transmitted  by  very 
long  lines  exposed  to  many  risks.  It  would,  therefore,  be  well  to 
provide  very  powerful  thermal  generating  sets,  ready  for  running 
at  a  moment's  notice,  and  capable  of  carrying  on  the  work  in  the 
chief  departments,  pending  the  time  when  the  thermal  emergency 
stations  had  brought  up  to  a  maximum  figure  their  normal  reduced 
power. 

That  part  would  devolve  upon  groups  worked  by  Diesel  motors 
of  2,000,  4,000,  and  even  6,000  H.P.,  the  price  of  oil  fuel  being  in 
that  case  a  negligible  matter.  They  were  studying  in  France  such 
motors,  and  their  realisation  seemed  assured. 

The  electric  blast  furnace  was  not  yet  widely  used  in  industry, 
but  the  development  of  electric  furnaces  destined  to  the  produc- 
tion and  refining  of  steel  was  certainly  assured,  especially  in  works 
using  hydro-electric  current  as  motive  power.  It  was  likely  that 
various  combinations  of  the  electric  furnace  with  the  Thomas 
converter  or  basic  open-hearth  steel  would  in  future  be  the 
characteristic  feature  of  that  special  iron  metallurgy  which  was 
the  necessary  conse<iuence  of  a  dual  source  of  heat.  It  would  be 
the  topography  of  the  region,  or,  more  exactly,  the  position  of  the 
works  on  the  "  electric  map "  of  France,  that  would  determine 
the  proportionate  dem.and  to  be  made  from  either  of  the  two 
sources. 


OUR   PERSONAL   COLUMN. 

Ths  Editors  invite  electrical  engineers,  w/ietker  connected  with  the 
technical  or  the  commercial  side  of  the  profession  aitd  industry, 
also  electric  tramway  and  railway  officials^  to  keep  readers  of  the 
Electrical  Review  vested  as  to  their  movements. 


Central    Station     Officials.— The    Hackney    Council's 

Establishment  and  General  Purposes  Committee  has  reported 
making  certain  recommendations  respecting  a  comipunication 
received  from  MR,  L,  L,  Robinson,  the  borough  electrical  engi- 
neer, regarding  his  salary.  It  states  that  it  cannot  recommend  the 
Council  to  agree  to  the  suggestion  of  the  borough  electrical  engi- 
neer that  he  should  be  paid  a  minimum  fixed  annual  salary  of 
£^50,  and  -CSO  for  each  1  per  cent,  gross  profit  earned  on  the 
capital  expenditure  of  the  undertaking,  as  such  a  proposition 
embraces  in  principle  the  question  of  a  bonus  scheme  which  has 
not  yet  been  adopted  by  the  Council,  and  which,  if  subsequently 
decided  on,  should  be  dealt  with  as  a  whole,  and  not  by  means  of 
individual   applications.     It  recommends   that  the   salary  of   the 
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engineer  be  increased  as  from  April  1st,  191S,  from  £750  to  £850 
per  annum,  with  increments  of  £50  per  annum  on  each  succeeding 
April  Ist,  to  a  maximum  of  £1,000  per  annum,  and  that  the  amount 
of  such  annual  salary  be  inclusive  of  any  amount  given  as  "  war 
bonus,"  "  war  wage,"  or  other  grant  now  made,  or  which  may 
subsequently  be  made,  under  any  award  or  order  or  resolution  of 
the  Council. 

Mr.  F.  Woods,  station  superintendent  at  the  Rawtenstall  Cor- 
poration electricity  works,  has  been  appointed,  from  72  candidates, 
to  the  position  of  resident  engineer  to  the  Woking  Electric 
Supply  Co.  He  has  been  at  Rawtenstall  for  three  and-a-half 
years,  before  which  he  was  at  Prestwich  with  the  Lancashire 
Power  Co. 

Mr.  E.  F.  Joyce,  resident  engineer  and  works  manager  at  the 
power  station  of  the  Woking  Electric  Supply  Co..  Ltd.,  is  severing 
his  connection  with  the  company.  He  has  recently  been  ill  with 
rheumatic  fever. 

The  Moriiiiijj  Post  states  that  Lord  Ehondda  has  asked  the  Leeds 
Corporation  to  release  Mr.  J.  B.  Hamilton,  tramways  manager, 
in  order  that  he  may  take  charge  of  a  new  department,  to  be  called 
the  General  Storage  and  Inland  Transport  Department,  which  will 
co-ordinate  the  work  of  all  existing  branches  of  the  Ministry  of 
Food  at  present  dealing  with  these  questions.  The  Tramways 
Committee  has  complied  with  the  request. 

The  Glasgow  Tramways  Committee  propose  the  following  in- 
creases to  the  salaries  of  the  principal  officials  (the  figures  showing 
the  present  salaries  and  the  recommended  increases : — Mr.  J. 
Dalrymple,  general  manager,  £1,SOO — £200  ;  Mr.  L.  Mackinnon, 
traffic  8U^)erintendent.  t:  700 — £50  ;  Mr.  J.  Ferguson,  chief  engineer, 
£70(1 — ii'->0  ;  Mr.  .T.  N.  Wilson,  secretary  and  tre;isurer,  £52.^ — £75  : 
Mr.  J.  Grierson,  civil  engineer.  £320 — £20  ;  Mr.  G.  B.  Masterton, 
chief  draughtsman,  £310— £20;  Mr.  D.  I.  Liddell,  outdoor  traffic 
superintendent,  HMO — £20;  Mr.  F.  W.  Christall,  claims  super- 
intendent. £380— £20.  ' 

The  Bridlington  Town  Council  has  increased  the  salary  of  Mr. 
F.  Ffresch,  deputy  electrical  engineer,  from  £160  to  £185  per 
annum. 

Mr.  p.  T.  KrMMixs.  the  engineer  to  the  Lynton  and  Lynmouth 
Electric  Light  Co.,  Ltd.,  has  been  co-opted  by  the  Lynton  Urban 
District  Council  as  a  Member  of  that  Council. 

General. — Peof.  Sie  .Jajles  Dewar,  F.R.S.,  has  been 
awarded  the  Medal  of  the  Society  of  Chemical  Industry  in  recogni- 
tion of  conspicuous  services  rendered  to  the  chemical  industry  by 
his  research  work  in  both  pure  and  applied  science. 

The  t'limiiuinwealt/i  Eiujineer  states  that  Mr.  H.  Percy  Moss 
has  been  appointed  electrical  engineer  to  the  Commonwealth 
Works  and  Railways  Department.  Mr.  Moss  is  at  present  in 
Brisbane  in  connection  with  the  acetate  of  lime  plant  teing 
installed  for  the  Defence  Department. 

The  same  contemporary  records  that  Mr.  H.  J.  Spexceb,  formerly 
of  the  Tasmanian  Hyrdro-electric  Department,  has  received  an 
appointment  with  the  Commonwealth  Department  of  Works  and 
Railways. 

In  recognition  of  his  long  public  services,  and  as  Mayor  for  two 
years  and  Deputy-Mayor  for  four.  Alderman  G.  Weeks,  of  Weeks 
and  Sons,  electrical  engineers,  of  Bromley  (Kent),  is  to  be  presented 
with  his  portrait  in  oils. 

Roll  of  Hononr. — Private  W.  Fawcett,  of  the  Cheshire 
Regiment,  who  has  been  killed  in  action,  was  an  apprentice  in  the 
electrical  department  at  Brookfoot  Dye  Works,  Brighouse. 

Private  S.  R.  Ward,  Machine  Gun  Corps,  who  is  a  prisoner  of 
war  in  Germany,  was  on  the  clerical  staff  of  Messrs.  Dick.  Kerr 
and  Co.,  of  Preston. 

Private  W.  Boyd,  South  Lancashire  Regiment,  killed  in  action, 
was  with  the  St.  Helens  Cable  and  Rubber  Co..  Ltd..  Warrington. 

Private  T.  Ellams,  South  Lancashire  Regiment,  killed  in 
action,  was  with  the  B.I.  and  Helsby  Gables.  Ltd.,  Prescot. 

Lance-Corporal  a.  Eastwood,  Manchester  Regiment,  killed  in 
action,  was  employed  by  the  British  Westinghouse  Co.,  Ltd.. 
Trafford  Park. 

Signaller  H.  A.  V.  Pease.  London  Regiment,  killed  in  action, 
was  prior  to  the  war  with  Dick.  Kerr  &  Co..  Ltd..  London. 

The  MUitary  Medal  for  courage  and  initiative  under  hostile  shell 
fire  has  been  awarded  to  Rifleman  C.  R.  Johnson,  K.R.R.,  who 
enlisted  from  Siemens  Bros.  Dynamo  Works,  Stafford. 

Wireless  Operator  Douglas  M.  Harris,  of  H.M.  drifter 
Fliiandi,  has  been  killed  by  a  piece  of  shell  whOst  writing  in  the 
signal  log  of  the  ship  in  the  Adriatic  Sea. 

Pri\ate  J.  Dean,  Northumberland  Fusiliers,  who  has  died  of 
wounds,  was  with  Messrs.  Taylor.  Tunnicliffe  .t  Co..  Hanley. 

Private  Watson  Bell,  Liverpool  Regiment,  who  has  died  of 
wounds,  was  an  electrical  engineer.  He  sen'ed  his  apprenticeship 
at  Whitehaven  with  Messrs.  Ramsay,  and  enlisted  whilst  engaged 
at  Liverpool. 

Quartermastbr-Sergea-nt  Harold  Kerr,  R.E.,  who  enlisted 
from  the  staff  of  Joseph  Walker  &  Sons,  electricians,  Whitehaven, 
has  been  killed  in  action. 

E.  H.  Beeslev,  first-class  air  mechanic,  R.N.A.S.,  and  eldest  son 
of  Mr.  Edward  Beesley,  electrical  engineer,  of  Caledonian  Road,  N., 
for  whom  he  was  manager,  has  been  awarded  the  D.S.M.  for 
gallantry  in  connection  with  a  bombing  plane  in  flames. 

Private  W,  Bcnnage,  Wilts.  Regiment,  formerly  in  the 
general  office  of  the  India-Rubber  Co.,  Silvertown,  is  a  prisoner  of 
war.  Gunnkr  T.  Ross.  R.F..i.,  late  of  the  cable  department  of  the 
same  company,  died  of  wounds  on  May  Ist. 

Major  Angus  Macpheeson,  Machine  Gun  Corps,  who  prior  to 
the  outbreak  of  war  was  on  the  staff  of  the  Glasgow  Corporation 
tramways,  has  been  awarded  the  Military  Cross.     Major  Macphergon 


is  27  years  of  age.  and  has  ri.sen  from  a  private  in  the  original 
Expeditionary  Force  to  his  present  rank.  He  has  been  wounded 
three  times,  received  mention  in  dispatches  on  four  occasions,  and 
hiis  been  awarded  the  D.C.M. 

Captain  and  Adjutant  H.  Smith,  formerly  on  the  staff  of  the 
traffic  department  of  the  Leeds  Corporation  Tramways,  who  was 
recently  killed  in  action,  has  been  awarded  a  bar  to  the  MUitary 
Cross  he  already  held. 

Obituary. — I\Ir.  J.  B.  RrcHARDS,  assistant  electrical 
engineer  of  the  Postmaster-General's  Department  in  South 
Australia,  passed  away  suddenly  in  December  last.  The  ('nwmnn- 
livalth  Enijineer  states  that  his  connection  with  the  Department 
extended  over  37  years.  During  various  periods  he  held  the 
positions  of  postmaster,  telegraph  line  overseer,  controller  of 
stores,  inspector  of.  telegraph  lines,  and  assistant  electrical 
engineer. 


NEW     COMPANIES     REGISTERED. 
British      Engineering      Standards      Association       (word 

"  limited  "  omitted  from  title  by  licence  of  the  Board  of  Trade)  (150  504>  — 
Registered  Mav  23rd  as  a  company  limited  by  guarantee  (not  formed  for 
purpose  of  profit),  with  an  unlimited  number  of  members,  e.ach  liable  (or  £1 
in  the  event  of  winding  up,  to  co-ordinate  the  eHorts  of  producers  and  users 
for  improvement  and  standardUarion  of  engineering  materials,  for  thi^  pur- 
pose to  take  over  work  which  has  been  carrieil  on  since  1901  by  the  Engineer- 
ing Standards  Committe*?,  to  register  in  the  name  of  the  Association  the 
mark  which  was  originally  registered  for  .ihe  said  Committee  in  19(>3  to 
prove  and  affix,  or  license  Ihe  affixing  of  such  mark  or  other  proof  letter  or 
device  to  certain  engineering  niateriah;,  &i-.  The  first  Main  Coinmitt.e  is  to 
consist  of  such  of  the  following  .is  consent  to  act,  viz.  :— Sir  John  Wolfe 
barrv.  K  C.B  (ch.Tirman),  Sir  Maurice  Filzmaurice.  C.M.G.  (viceH:hairman); 
Sir  Douglas  1-ox,  Sir  Wm.  Matthews,  K.C.M.G..  H.  Elliott^-ooper.  A.  Roes. 
and  Dr.  C.  Lnwin  (nominated  by  the  InsUtution  of  Civil  Engineers);  11.  V. 
Ivalt,  .\.  Longridge.  and  Dr.  \V.  H.  .Maw  (nominated  bv  the  Institution  of 
.Mechanical  Engineers);  G.  Ainsworth.  Dr.  A.  Cooper,  and  I.  Williams  (nomi- 
nated by  the  Iron  and  Steel  Institute);  Sir  Archibald  Denny.  Sir  W.  E. 
Smith,  C.B..  and  Sir  Thos.  Bell,  K.B.E.  (nominated  bv  the  Institution  of 
.Naval  Architecu);  Col.  R.  E.  B.  Crompton.  C.B.,  Sir  J.  Snell,  and  C  P 
Sparks  (nominated  by  the.  Institution  of  Electrical  Engineers);  F.  C.  Gilbert- 
son  and  F.  R.  Davenport  (co-opted  bv  the  nominated  members  to  represent 
the  Federation  of  British  Industries);  the  Hon.  Sir  Chas.  Parsons  KCB 
Sir  Richard  Glazebrook,  C.B..  and  Sir  Robert  Hadfield,  Bart,  (counted  bv 
the  nominated  members).  Hon.  Secretary  :  J.  H.  T.  Tudsberv,  D.Sc.  I  \n- 
other  clause  says  :  The  first  secretary  of  the  Main  Committee  and  of  the  Asso- 
ciation shall  be  C.  le  Maistre.  Esq.,  A.M.Inst.C.E.,  M.I.E.E.)  Every  member 
IS  to   have  one  vote.     Solicitors  :   Hargrove  &   Co.,  16,  Victoria  Street,    S.W.      . 

Magneto  and    Spare  Part    Co.,    Ltd.    (150,486).— Private 

company.      Registered    .May    21st.'     Capital.    £1,000   in    £1    shares.     Objects   as 

indicated    by     the    title.      The    subscribers     (each    with    one     share)    are : G. 

Malham,  Rothesay  House.  Beaufort  Road,  Edgbaston,  Birmingham,  engi- 
neer; S.  H.  Parrott.  22",  Broad  Street,  Birmingham,  magneto  expert.  The 
first  directors  are  :  G.  Malham  and  S.  H.  Parrott.  Registered  office  227 
Broad    Street,    Birmingham. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Crompton  &  Co.,  Ltd.— Particulars  of  ^£150,000  deben- 
tures, created  .March  28lh,  1H18,  and  secured  by  trust  dec-d  dated  May  Ist. 
filed  pursuant  to  Section  93  (3)  of  the  Companies  (Consolidation)  Act.' 1908. 
the  whole  amount  being  now  issued.  Property  charged  :  Freehold  and  lease- 
hold property,  patents,  and  the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Trustees:  I.  Bevan  and  the  Hon.  Sir 
Charles  ,\.  Parsons,  K.C.B.  (Some  of  the  debentures  were  issued  in  ex- 
change for   previously   existing  debentures.) 

E.    S.    Co.,    Ltd. — Partiiculars    of    ^66,000  first  mortgasje 

debentures  created  .Jlay  lOlh.  1918  (including  £2.000  previouslv  issued)  h.ive 
been  filed,  the  amount  of  the  present  issue  being  £4,0U0.  Property  charged  : 
The  company's  undertaking  and  property,  present  and  future,  including  un- 
called capital.  No  trustees.  Payment  of  f2,000  debentures  issued  in  I9I.5 
has  been    postponed    from   1922    to   192S.    and    the    interest  raised   from    5   to  6 

Magnesium    Metal    Co.,    Ltd. — Mortgage   debenture   for 

£5.000.  dated  May  Ist,  1918,  charged  ox\  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital  (subject  to  charge 
securing  £10,000  advar.ce<l  bv  Vickers.  Ltd.).  Holders  :  Johnson,  Matthey 
and  Co.,    78,    Hatton    Garden.    E.C. 

Reform    Lighting    Corporation,    Ltd. — Memorandum    of 

satisfaction  to  the  ext.  nt  ol  £1.S50  on  .May  10th,  1918,  of  debenture  dated 
Mar.li    2€th,   1913.    scouring   £2.750,   has    been   filed. 

Kingolite  Co.,   Ltd.— Issaie  oa  May   1st,   1918.   of  ,£400 

debentures,   part  of   a  series  of   which  particulars  have  already   been  filed. 


CITY     NOTES. 


Mr.   P.    D.   TucKETT.    presiding    at   tiif 
Urban     Electric  annual    meeting    on   May  Sth,    said   that 
Supply      Co.,     they   were  a.^king  sanction  for  a   further 
Ltd.  increa.'*   in   borrowing   powers   to  enable 

tliem  to  take  advantage  of  tlic  loan  whicli 
tin-.  Cioveinnient  was  pivpared  to  make.  The  profits  for  tLf 
year  were  larger  by  £'2,7.50.  The  net  balance  was  ,i'9.5(.)  better 
than  in  tlif  previous  year.  It  was  unsatisfactory  t*>  leave  the 
preference  dividend  ono  year  in  anvar.  but  it  was  as  Satis- 
iactoiy  a.s  they  could  expect  under  existing  conditions.  They 
niu.st  lonservt^  their  somewhat  slender  cash  re.«<jurccs.  They 
had  connected  an  additional  3,016  kw.  during  the  ye;ir— 
rattier  lesks  than  their  record  connection  of  the  previous  year: 
ft2  i>er  cent,  of  the  new  connections  were  for  power  and  heat- 
ing.   The  output  for  the  year  increased  by  nearly  2J  million 


522 


THE    ELECTRICAL    REVIEW. 


[Vol.  82.     No.  2,114.  May  HI,  1918. 


units;  coal  cost  i7,0(Xl  more  owing  to  an  average  increase  of 
'2.S.  per  ton.  and  much  of  it  was  of  infeiuor  quality.  Wages 
and  salaries  increased  by  nearly  £5,000.  The  progress  made 
by  the  Twickenham  and  Cornwall  undertakings  wa.s  parti- 
cularly gratifying,  the  latter  having  increased  its  profits  by 
over  i£6,000.  and  the  former  by  over  £4,500,  but  instead  of 
paying  larger  dividends  these  companies  had  substantially 
strengtheue*!  their  reserves.  The  conditions  of  operating 
were  abnormal,  and  the  outlook  Was  very  disquieting  in 
consequence  of  the  various  awards  and  the  restrictive  regula- 
tions. No  one  could  forecast  the  extent  or  outcome  of  these 
developments,  but  as  far  as  possible  they  were  taking  steps 
to  minimise  them.  They  had  applied  to  the  Board  of  Trade, 
where  they  were  in  a  iMsition  to  do  so,  requesting  them  to 
sanction  increased  maximum  rates.  But  for  the  war  they 
would  now  have  t>een  paying  an  ordinary  dividend,  or  would 
at  lea.st  have  been  w'ithin  sight  of  its  early  payment.  The 
new  agreement  with  Edmundsons  followed  the  lines  of  the 
previous  agreement,  except  that  the  annual  payment  for 
management  and  administration  was  increased  from  £2.000 
to  £3,00(J,  -.The  output  w-as  now  over  31  million  units,  and 
the  revenue  close  upon  a  quai"ter  of  a  million,  and  the  fact 
that  the  business  con.sisted  of  a  number  of  small  undertakings 
.scattered  all  over  the  counti-y  involved  a  great  deal  more 
detail  and  supervision  than  would  be  the  ca.se  if  it  w'ere  con- 
centrated in  a  single  undertaking.  Edmundsons'  as.4ociation 
with  the  company  was  an  undoubted  source  of  strength,  and 
without  the  financial  assistance  which  they  had  afforded  them 
it  would^  have  been  imjx>8Hible  for  them  to  have  made  the 
progre.^s  that   they  had   made. 

The   report   for  1917  submitted   to   the 

An)5lo=Portu=        annual  meeting  on   May   2'2nd   showed   a 

guese  Telephone     profit   of    £25,617,    against    £31,599,    and 

Co.,   Ltd.  after  paying  income-tax,  debenture  inter- 

est, and  sinking  fund,  putting  £10,000  to 
renewals,  G  per  cent,  dividend  is  to  be  paid  for  the  year, 
carrying  forward  £7,093.  The  profit  was  adversely  affected 
by  a  further  fall  in  the  exchange  value  of  the  Portuguese 
currency,  the  actual  loss  on  remittances  amounting  approxi- 
mately to  £22,000,  an  increase  of  £6,000.  Mr.  Herbert  Allen, 
who  presided  at  the  meeting,  said  that  owing  to  their  in- 
ability to  obtain  the  necessary  equipment  either  from  this 
country  or  from  the  U.S.A.,  they  had  installed  fewer  new^ 
subscribers  than  for  many  years.  There  were  hundreds  of 
new  customers  waiting.  For  34 J  million  calls  handled,  the 
cost  worked  out  at  about  id.  per  message,  average.  They 
had  had  a  strike  of  workmen  in  Portugal,  as  they  were  not 
prepared  to  concede  a  nO  per  cent,  advance  for  w-hich  the 
men  asked.  As  usual,  the  Government  intervened,  and  they 
had  to  make  substantial  concessions,  but  they  were  per- 
mitted to  increase  their  tariff  hy  15  per  cent,  on  condition 
that  the  Government  took  the  difference  if  that  increase  more 
than  sufficed  to  meet  the  increased  wages  cost.  The  con- 
tinued ri.se  in  the  rate  of  exchange  had  hit  them  hardest  of 
all.  They  had  applied  for  authority  to  further  advance  their 
tariff  to  meet  the  increased  cost  of  working.  There  was  scope 
for  endless  capital  expenditure  with,  under  reasonable  condi- 
tions, a  pro,si)ect  of  a  fair  retui'n,  but  unless  they  could  main- 
tain their  dividend  it  would  be  impossible  to  raise  new  capital 
for  their  ever-growing  business.  The  commercial  life  of 
Portugal  was  looking  more  .settled,  and  this  and  other  influ- 
ences might  have  a  steadying  effect  on  the  exchange. 

The  report  for  1917  records  a  substan- 
London  and  tial  leduction  in  the  return  upon  the 
Suburban  Trac=  company's  investments.  The  net  revenues 
tion  Co.,  Ltd.  of  the  tramway  and  omnibus  companies 
have  in  nearly  every  ca.se  been  adversely 
affected  by  the  continuance  of  the  war,  increase  in  tramway 
receipts  as  a  whole  being  more  than  balanced  by  the  in- 
creased expenses  of  oi)eration  due  to  the  further  rise  in  the 
cost  of  labour  and  all  materials,  while  the  shortage  of  petrol 
and  increased  working  charges  have  re.sulted  in  a  large  de- 
crease in  the  net  receipts  of  the  omnibus  imdertakings.  The 
revenue,  consisting  almost  entirely  of  dividends  and  interest 
receivable  from  the  subsidian'  companies,  amounted  to 
,£81,519,  a  reduction  of  £.39.067"as  against  1916.  After  pay- 
ing debenture  and  loan  charges,  2j  )ier  cent  for  the  year  is 
paid  on  the  preference  shares,  and  £3,635  is  carried  forward. 
The  7'eport  refers  to  the  measures  taken  for  leorganismg  the 
capital  of  the  I^ondon  United  Tramways.  Ivtd.,  subject  to  a 
Bill  passing.  Under  the  tenns  of  the  scheme,  funds  will  be 
forthcoming  for  reconstruction  of  permanent  way  and  re- 
newal of  rolling  stock  and  other  equipment. 

The    annual    meeting,    on     Wednesday. 

Electric  was   presided  over   by  Mr.  P.  E.    Be.4ch- 

Construction       croft,   who  .said  that  when   presiiding  last 

Co.,  Ltd.  vear  he  thought  the  company  had  reached 

high-water  mark  under  existing  conditions, 
but  he  was  pleased  to  say  that,  notwithstanding  the  diffi- 
culties w'hich  were  foreseen  and  encountered,  thev  had  again 
considerably  increased  the  turnover,  and  showed  !i  substan- 
tial increa,^  in  net  profit.  The  u'ross  profit  for  1917-18 
amounted  t-o  £112.600.  as  against  £]03.(XI0  in  1916-17,  an  in- 
crease of  £9.600,  and  the  net  profit  had  mcrea.sed  by  £15.300 
—from  £51. .500  to  £66,800.  After  referring  to  the  disposal 
of  the  profit  as  in  the  report,  the  chairman  said  that  thev 
had  continued  their  policy  of  purchasing  the  company's 
debentures  when  a  favourable  opportunity  offered,  and  dur- 
ing the  paet  year  they  procured  £3,310,  the  discount  where- 


on, amounting  to  £674.  was  added  to  general  resei"\'e  fund 
as  usual.  That  fund  at  March  31st  amounted  to  £63,174,  and 
^vith  the  tontribution  out  of  profits  now  recommended  would 
stand  at  £72,500.  This  was  invested  to  a  vei-y-  large  extent 
in  Government  and  ti-ustee  securities  and  in  short-dated 
debentures,  all  of  w'hich  would  be  available  for  the  purposes 
of  the  company  as  and  when  required.  In  addition,  they  had 
ample  working  capital,  and  altogether  the  financial  position 
of  the  company  was  as  strong  as  they  could  wLsh.  He  would 
pai-ticularly  emphasise  the  fact  that  they  had  year  by  year 
pjovided  con.siderable  .sums  for  new  plant  and  tools,  which 
should,  after  this  disastrous  war  was  over  and  done  W'ith. 
place  them  in  suiSi  a  strong  jMsition  as  to  costs  of  produc- 
tion as  would  enable  thern  to  meet  any  couii)etition  which 
might  arise.  They  would  expect  him  to  say  something,  as 
usual,  regarding  the  iwospects  and  general  condition  of  affairs. 
Well .  he  was  a  great  believer  in  the  precept ,  ' '  Do  not 
prophesy  unless  you  know,"  but  he  was  well  within  the  mai'k 
when  he  said  that  the  inunediate  prospects  were  quite  en- 
couraging, as  they  had  commenced  the  new'  financial  year 
under  auspices  more  promising  than  heretofore;  and,  assum- 
ing that  the  supply  of  materials  was  maintained  in  a  reason- 
able manner,  the  results  should  prove  .satisfactory.  The 
irregular  supply  of  materials  ha.d  been  one  of  their  greatest 
difiiculties,  and  they  would  realise  its  effects  on  the  prompt 
delivery  of  their  machines,  and  on  the  cost  of  production. 
The  I'clation  of  Capital  and  Labour  after  the  war  had  been 
engaging  the  attention  of  various  conjmi.s.sions  and  commit- 
tees, and  many  suggestions  had  been  made  of  an  interesting 
and  far-reaching  character.  To  enable  the  counti-y  to  re- 
covei'  from  the  financial  strain  of  the  w-ar  a  larger  output  per 
head  would  be  essential,  and  if,  in  exchange  for  the  removal 
of  restrictions  relating  to  output,  vvorkiDeople  .secured  a  larger 
share  of  the  proceeds  of  Capital  and  Labour,  the  result  would 
be  for  the  general  goo<l.  They  were  members  of  the  Federa- 
tion of  Briti.^h  Industries,  which  was  taking  an  active  part 
in  these  matters,  and  any  measures  framed  to  this  end  would 
liave  their  sympathy  and  supixjrt.  Meantime,  it  afforded  him 
much  pleasure  to  say  that  the  relations  with  their  own  work- 
jieople  continued  to  be  of  the  most  harmonious  charactei'. 
.\lthough  Sunday  labour  was  discontinued  by  the  Ministry  of 
Munitions  of  War  in  the  beginning  of  their  last  financial  year, 
their  turnover,  with  only  a  comparatively  small  addition  to 
their  tool  equipment,  .showed  an  inciea,se,  and  this  had  been 
the  exixnience  of  others.  There  could,  therefore.  l:>e  no  ques- 
tion that  this  was  a  wise  -step  on  the  part  of  the  Ministry, 
as  the  stiain  of  continuous  employment  was  more  than  could 
be  borne  reasonably.  Even  to  maintain  their  turnover  very 
special  elTorts  were  necessaiy  on  the  part  of  both  the  staff 
and  workpeople,  and  they  tendered  them  their  bes-ti  thanks 
from  the  manager  downwards.  Their  attention  no  doubt  was 
directed  a  .short  tirhe  ago  to  a  somewhat  phenomena!  rise  in 
the  market  value  of  the  .shares.  There  had  been  many 
rumours  prevailing  of  amalgamations,  or  reciprocal  trading 
relationshijjs  between  companies  having  kindred  businesses, 
and  he  could  only  suppose  that  there  was  some  such  rumour 
with  regard  to  this  company.  No  arrangement  of  this  kind, 
however,  had  been  under  consideration.  The  w'hole  attention 
of  tlie  board  and  management  was  devoted  to  the  advance- 
ment of  the  company's  intei-ests  without  regard  to  the  fluctua- 
tions of  the  market  value  of  the  shares.  Many  of  them  had 
held  the  bulk  of  their  shares  from  the  early  years,  and  had 
endured  with  patience  and  confidence  the  days  of  .stress  and 
troubles,  but  they  were  now  reaping  a  well-earned  return — 
due  to  the  strenuous  labour  on  the  part  of  their  active  man- 
agement during  those  times,   as  well  as  the  present. 

Mr.  James  Gr.4Y  seconded  the  motion,  and  the  report  was 
adopted. 

r  t    Fi    «  •  '^^^   report    for   1917    shows   that    the 

UeneraP    tiectriic     yjiug  of  orders  received  for  the  past  five 

Co.    (U.S.A.)       Years  has  been  as  follows: — 


Electrical  and 
mechanical. 

War 
munitions. 

Total. 

1917  .. 
1916  .. 
1915  .. 
1914   ,, 
1913  .. 

. .      $246,778,491 
167,169,058 
98.385,891 
83,748,521 
111,819,142 

82,416,000 
33,980,000 

.■J  246,778,481 
169,585,058 
132.365.891 
83,748.521 
111,819,142 

A  sub.stantial  portion  of  the  large  increase  for  the  past  year 
consisted  of  orders  for  ship  piopulsion  and  other  apparatus 
placed  by  and  for  the  I'nited  States  Government,  but  the 
increase  extended  to  nearly  every  line  of  the  company's  pro- 
duct. Higher  prices,  due  to  increased  cost  of  materials  and 
labour.  wei"e  also  a  factor  in  the  larger  total  value  of  orders. 
The  amount  of  sales  billed  was  $196,926,318.  an  increase  of 
$62.684,02S,  or  47  per  cent,  over  the  previous  year.  The  net 
result  was  a  profit  of  .$29,004,.540,  plus  income  from  other 
.sources  $4,512,290,  less  interest  on  debentures  $571,645.  in- 
terest and  discount  on  notes  payable  $.541.-357.  leaving  avail- 
able for  excess  profits  tax  and  dividends  $32,403,828.  Excess 
profits  tax  estimated  $5,500,000.  dividends  $11,165,882,  leav- 
ing a-  surplus  for  the  year  of  $15,737,946.  The  large  increas*- 
in  sales  during  the  .'ast  two  years  has  made  it  necessary 
to  add  to  maiiuia<-turiug  fa.cilitic,s  to  an  extent  entirely  with 
out  precedent.  During  the  year  $22,320,895  was  expended  ■ 
for  land,  buildings  and  other  structures,  tools,  machinery  and 
smnller  equipment  and  fixtures.  In  view  of  the  nrevailing 
high  pnces  of  all  material  and  other  unusual  conditions,  the 
sum  of  $13,287,249  has  been  charged  againist  income  and 
general  reserve  as  depreciation  and  additional  plant  reserves, 
resulting  in  a.  net  increase,  in  the  book  value  of  plant  and 
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equipment,  of  $9,033,646.  la  addition  to  the  $22,320,895.06 
expended  last  year,  it  has  been  necessary  to  authorise  expen- 
ditures for  further  plant  extensions  amounting  to  $13,000,000, 
which  will  be  completed  during  1918.  The  total  factory  floor 
space  in  recent  years  has  been  as  follows:  — 

1915  ..    ..    ; 14,830,000  sq.  ft. 

1916 ..'   ..    ..  15,300,U00  sq.  ft. 

1917 17,573,000  sq.  ft. 

At  a  special  meeting  of  the  stockholders  held  in  January, 
1918,  it  was  voted  to  increase  the  authorised  capital  s-tock  of 
the  company  from  $105,000,000  to  $12.5,000,(X)0.  The  new 
stock  has  since  been  offered  to  the  stockholders,  and  all  sub- 
scribed. The  dividends  declared  by  the  directors  for  the  year 
1917  were,  therefore  :— Cash  dividends,  8  percent..  $8,120,648; 
"Red  Cross"  dividend,  1  per  cent,  cash,  $1,01.5,078;  initial 
stock  dividend,  at  4  per  cent,  per  annum,  $2,030,156;  total, 
$U, 165,882. 

The  directors  of  the  Welter,  ElektrizHats 
German  und    Hehczeug     M'erhe    A.G.    of    Cologne- 

Companies,         Zolhfock  recommend  a  dividend  at  the  rate 
of  8  per  cent,  for  1917,  as  contrasted  with 
6  per  cent,  in  the  previous  year. 

The  Korting  und  Mathiesen  A.G.,  of  Leutsch,  Leipsig  (ai'C 
lamps  and  electrical  apparatus),  proposes  to  raise  the  i^ate  of 
distribution  from  8  per  cent,  in  1916  to  16  per  cent,  for  last 
year. 

Tlie  Dr.  Paul  Mcijcr  A.G..  of  Berlin,  reports  an  allocation 
of  ±'8,000  to  depreciation  in  1917,  this  comparing  with  il3,0(Xl 
in  the  previous  12  months.  It.  is  intended  to  pay  a  dividend 
at  the  rate  of  10  per  cent,  out  of  net  profits  of  £24,000,  as 
contrasted  with  7J  per  cent,  and  £19,000  respectively  in  the 
preceding  year. 

The  accounts  of  the  Land  und  Seelcabel  ^^'erke  A.G.,  of 
Cologne-Nippes,  .show  the  appropriation  of  ±19,000  for  depre- 
ciation in  1917,  as  compared  with  ±'7,tK_Kj  in  the  previous  year. 
The  net  profits  were  ±37,000,  as  in  1916.  and  the  dividend  is 
again  at  the  rate  of  12  per  cent,  on  the  paid-up  capital  of 
±262,000. 

The  Felten  &  Guilleaume  Carhzverk  A.G.,  of  Cologne-Miil- 
heim,  after  setting  aside  ±243,000  for  depreciation  in  1917, 
as  against  ±156,000  in  the  preceding  year,  reports  net  profits 
of  ±519,000  and  ±418,000  in  the  frvvo  years  respectively.  It 
is  proposed  to  increase  the  rate  of  distribution  from  the  12 
per  cent,  paid  for  1916  to  15  i^er  cent,  for  the  past  year. 

The  Elektrizitats  Lieferunga  GeseUschaft,  of  Berlin,  which 
owns  a  number  of  supply  works  and  is  interested  in  various 
others,  and  also  in  tramways,  states  that  as  a  consequence  of 
a  friendly  understanding  with  most  consumers  in  regard  to 
price  increases,  the  working  results  in  1917  were  not  affected 
by  the  gi'eater  cost  of  raw  materials  and  the  lunitation  in 
the  consumption.  After  placing  ±52,0li0  to  depreciation,  as 
contrasted  with  ±27,(_)00  in  1916,  the  accounts  indicate  net 
profits  of  ±163,000,  being  the  same  as  in  the  preceding  year. 
The  dividend  is  at  the  rate  of  10  per  cent,  on  the  ordinary 
share  capital  of  ±1,.500,000,  as  in  each  of  the  three  previous 
years. 

The  Hamburg  Hochbahn  A.G.,  of  Hamburg,  records  an 
increase  in  the  gioss  revenue  in  1917.  and  net  profits  of 
±47,000,  as  agamst  ±32,000  in  1916.  The  directors  recom- 
mend a  dividend  at  the  rate  of  5 J  per  cent.,  as  compared 
with  4  per  cent,  in  the  preceding  year.  At  the  instance  of 
the  Hamburg  State  this  elevated  railway  company  is  to  be 
converted  into  a  joint  economic  undertaking,  in  which  the 
State  will  have  a  preponderating  influence  in  the  carrying 
out  of  the  city  high-speed  railway,  the  tramway  an4  motor 
omnibus  traffic,  as  well  as  of  shipping  on  the  Alster. 

The  report  of  the  du'ectors  of  the  Com- 
The  French  pagnie  Francaise  Thomson-Houston  states 
Thomson^  that  the  activity  of  all  departments  was 
Houston  Co.  maintained  in  1917,  and  the  total  value  of 
the  turnover  was  greater  than  in  anj>  pre- 
ceding year.  At  the  same  time,  the  production,  reckoned 
according  to  the  number  of  machines  and  in  kilowatts,  was 
higher  than  in  peace  time,  thus  indicating  that  the  normal 
manufactures  continued  to  develop,  notwithstanding  the  com- 
pany's output  of  war  material  and  the  difficulties  experi- 
enced in  obtaining  supplies  of  raw  materials  and  of  labour. 
The  extensions  and  increases  in  plant  and  equipment  were 
continued,  and  the  erection  of  the  new  .shops  at  the  telephone 
factoiy  was  in  an  advanced  .stage.  All  the  sites  owned  by  the 
company  were  being  utili-sed  to  the  fullest  extent,  and  other 
sites  had  to  be  rented  for  the  execution  of  war  contracts. 
On  the  other  hand,  it  was  now  known  from  a  reliable  source 
that  the  Lesquin  works,  near  Lille,  had  been  entirely  dis- 
mantled and  demolished  by  the  enemy.  Under  these  circum- 
stances, the  directors  had  considered  it  indispensa.ble  already 
now  to  procure  sites  which  would  be  needed  to  deal  with 
tlio  industrial  develoiimcnt  -sAhich  was  foreseen  in  the  nea.r 
future,  and  lands  had.  thei'eforc.  been  acquired  for  this  pnr- 
])ose  of  a  superficial  area,  of  about  75  acres,  bordering  on  the 
railway   and  the  Seine. 

The  turnover  in  the  department  devoted  to  telegraphy,  tele- 
phony, and  apparatus  lor  railways  exceeded  by  70  per  cent, 
that  which  prevailed  m  1916.  the  development  havmsf  been 
limited  solely  by  the  productive  capacitv.  The  directors  were 
increasingly  convinced  that  in  this  special  branch,  both  in 
regard  to  public  and  private  telephony,  thev  had  a  large 
sphere  of  activity,  and  that  the  business  would  be  consider- 
ably  increased  when   further   productive  means   were  avail- 


able. The  sale  of  batteries  was  becoming  an  important 
branch,  and  the  small  "  Mazda  "  battery  was  as  successful 
with  customers  as  the  lamp  of  the  same  name.  The  con- 
struction of  large  batteries  for  the  postal  service  had  been 
developed,  and  there  was  about  to  be  added  the  production  of 
types  of  batteries  for  water  or  electrolyte  filling  of  greater 
duration.  Discussing  the  satisfactory  course  of  the  lamp  de- 
partment, the  report  states  that  the  present  relatively  high 
prices  had  caused  foreign  lamps  to  be  imported,  and  schemes 
to  be  promoted  for  the  erection  of  new  lamp  factories,  which, 
however,  were  not  necessary  to  meet  the  requirements  of  the 
mai-ket.  Several  months  ago  the  first  turbo  set  of  6,000  KW. 
for  the  Compagnie  Generate  de  Distribution  d'Energie  was 
set  in  operation,  and,  owing  to  the  expansion  of  the  indus- 
trial needs  in  that  company's  area,  it  had  been  decided  to 
transfer  to  the  station  a  second  set  of  the  same  power  from 
a  provincial  station,  whilst  a  third  set  of  10,000  KW.,  which 
was  originally  intended  for  the  Baku  Co.,  was  in  course  of 
erection.  The  first  sections  of  the  plant  for  the  Usine  d'Eget 
of  the  Compagnie  du  Midi,  comprising  seven  alternators  of 
4,375  KW.,  transformers  from  120,000  volts,  switchboards,  &c., 
had  already  been  forwarded  from  America,  and  the  remainder 
wa,s  being  completed.  After  referring  to  new  orders  on  hand, 
including  contracts  for  turbo-alternators  of  6,000  KW.,  trans- 
fonners  of  5,000  KW.,  frequency  transformers,  tractors  or 
petrol-electric  locomotives,  Ac,  the  report  mentions  that  the 
sale  of  standard  plant  continues  to  expand,  particularly  in 
regard  to  machines  for  generating  sets,  high-speed  motors  for 
pumps  and  ventilators,  lifting  plant,  &c.  In  conclusion,  refer- 
ence is  made  in  detail  to  the  STipply  w-orks  and  tramw-ays  in 
which  the  company  holds  a  financial  interest. 

The  accoimts  show  gross  profit  for  1917  amounting  to 
±455,000.  as  compared  with  ±423,000  in  the  preceding  year. 
After  defraying  general  expenses,  financial  charges,  and 
placing  ±78,000  to  depreciation,  the  net  profits  are  returned 
at  ±200,(X)0,  as  against  ±173,000  ia  the  previous  year.  The 
dividend  is  at  the  rate  of  8  per  cent,  on  the  ordinary  share 
capital  of  ±2,400,000,  this  contrasting  with  7  per  cent,  in 
1916. 


Shanghai  Electric  Construction  Co.,  Ltd. — Supplement- 
ing our  note  of  last  week,  in  which  we  announced  the  divi- 
dends for  the  yeaj,  we  observe  from  the  report  now  to  hand 
that  the  profit  was  ±67,504  against  ±48,123  for  1916.  The 
loss  by  exchange  on  subsidiary  coinage  in  1917  was  ±35,478, 
which  is  equal  to  11.09  per  cent,  on  the  capital  of  the  com- 
pany. The  ratio  of  depreciation  to  gross  takings  was  sensibly 
lower  during  the  past  year  than  for  several  years  past.  The 
traffics  and  net  receipts  for  the  cuiTent  year  contmue  to  be 
satisfactory.  An  arrangement  made  with  the  Municipal  Coun- 
cil to  commute  the  company's  hability  for  road  maintenance 
by  payment  of  an  annual  sum  of  Tls.  16,500,  subject  to  re- 
vision every  ten  years,  was  confirmed  at  the  annual  meeting 
of  ratepayers,  held  in  March  last.  The  construction  of  the 
new  central  offices  in  Shanghai  is  proceeding  satisfactorily, 
and  it  is  expected  that  the  building  will  be  ready  for  occupa- 
tion this  year. 

West    India    and     Panama    Telegraph     Co.,     Ltd ^The 

amount  to  credit  of  revenue  for  1917  is  ±113,644,  and  the  ex- 
penses have  been  ±69.344,  leaving  ±44,300.  plus  ±3,205  from 
interest  on  investments,  and  ±2,888  brought  forward.  Prom 
this  sum  there  has  been  deducted  ±6,065,  the  cost  of  extend- 
ing the  date  of  maturity  of  the  debentures,  leaving  ±44,328. 
The  directors  have  placed  to  general  reserve  ±10,000,  and 
they  propose  a  final  dividend  on  ordinary  shares  of  6d.  per 
share,  and  a  bonus  of  3d.  per  share,  both  free  of  income-tax, 
carrying  forward  ±5,268.  The  traffic  receipts  show  an  in- 
crease over  those  for  1916.  The  receipts  for  the  current  yea.r 
.so  far  show  a  slight  falling  off  as  compared  with  those  for 
1917.  It  is  not  possible  under  present  circumstances  to  set 
aside  a  .special  reserve  to  meet  depreciation  on  investments  in 
re.siject  of  re.sei-ve  funds. 

Brush    Electrical   Engineering   Co.,    Ltd. — Dividend  of  6 

l^er  cent,  on  the  ordinary  stock  for  each  of  the  years  1916 
and  1917. 

Companies  to  be  Struck  Off. — ^The  following  companies 
are  to  be  .struck  off  the  register  within  three  months,  unless 
i-au.se  is  shonn  to  the  contrary  :  — 

.Vrgentine    Electrolytic    Syndicate,   Ltd. 

.Armour   Plate   (Cowper-Coles   Patents),  Ltd. 

Bachelet   Levitated    Railway,  Ltd. 

Colonial   Rail  &  Tramway  Syndicate,   Ltd. 

CrTOlher  &   Co.'s   Electrical    Industries,    Ltd. 

Davis    Electrical   Co.,    Ltd. 

I-^I,.'clromobile    Co.,    Ltd. 

Ideal    Publicity  Co.,   Ltd. 

J.   G.  Childs  &  Co.,  Ltd. 

M.asurcs    Bros.,    Ltd.   (1899). 

Mechanical    Traction    Syndicate,   Ltd 

Miners*   Lamp    Electric    Lighting   Co.,   Ltd. 

Rossendale  Belting   Co..   Ltd.   (1908). 

Salt   Lake  and  Ogden  Gas  &  Electric   Light  Co.,  Ltd. 

Spiral   Regulating   Dynamo  Co.,  Ltd. 

Simplex  Conduits,  Ltd. — AcCordixig  to  a  financial  oon- 
temporan-.  the  accounts  for  1917  show  a  net  profit  of  ±21.949 
(against  "±8,639);  ±7.372  was  brought  forward,  making 
±'29.32] .  The  directors  announce  a  dividend  of  10  per  cent, 
and  a  bonus  of  10  per  cent.,  both  free  of  tax,  the  same  aa 
last  year;  ±2,000  to  reserve  (making  ±30,000).  leaving  £17,071 
to  be  carried  forward,  subject  to  excess  profits  duty. 
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South  M'ales  HIectrical  Power  Distribution  Co.— The  re- 
port states  that  the  business  sho^s  au  increase  during  1917, 
the  imits  s<_>l(l  ainountint:  U)  ;i6,y.59,U4y,  an  increase  of  6,900,588 
units,  or  ueyrly  '23  per  cent.  Negotiations  have  been  com- 
pleted for  a  further  subst^Tiitial  increase  of  (,)utput.  After  pay- 
ment of  all  exix^nses  the  credit  balance  was  ±''24,748.  Deduct- 
ing interest  on  i)rior  lieu  debenture  stock  and  the  original 
deljenture  stock,  aiul  making  pro\nsion  for  depi-eoiation  ot  the 
new  plant,  there  is  a.  balance  of  i'frl  to  caiTV  forward. 

British  Electric  Traction  Co.,  Ltd. — Diividend  of  6  per 
cent,  on  the  emu.  participating  preference  stock,  and  one  of 
3  per  cent,  on  the  ordinary.     i'20,0U0  to  re.'^on-e. 

Mirrlees,  Bickerton  &  Daiy,  Ltd. — Dividend  of  10  (jer 
cent.,  free  of  tax.  on  the  ordinary  shares,  _i'.5,(XKj  to  reserve, 
and  i;'2,l'iO  carried  forward. 

Anderston  Foundry  Co.,  Ltd. — Final  divitlend  17s.  Cd. 
per  shave  (making  '2'2s.).  less  tax.  i'.5.(AKJ  to  reserve,  caiTying 
forward  £13,225. 

Provincial  Tramways  Co.,  Ltd. — Interim  diviLknd  8d. 
per  share,  less  tax,  on  "the  ordinary  shares. 


The  strength  of  British  Columbia  stocks  is  well  maintained,  ' 

and  the   preferred   has  risen  another  point   to  42i.     Anglo-  ; 

-Argentine  Tramways  .3  per   cent,   debenture   stock   continues  ' 

t<.)   imi>rove,  and  is   now   65.       Mexicans  show  no  quota.ble  ; 

change.     There  are  rumours  of  niptuiie  between  Mexico  and  : 

Cuba,  but  these  have,  not  alfected  the   railway   stocks  of  the  ■ 
coimti-y,  which  are  still  on  the  up-grade,  though  the  Utihtics 
have  hardly  moved.     Mexico  Ti-amways  Common  shares  stand 

at  24J.'     Panii  Electric   Railway   Ordinai-y  have   improved   to  ! 

£4.     Something  of  a  feature  during  the  past  few   days  has  ; 

been  ujarked  acti\4ty  in  Peruambuco  Power  Ordinary  shares,  . 

which  have  ri.sen  from  their  recent  lowes-t  price  of  6s.  to  tlie  'j 

present  price  of  8s.  6d.,  the  7  per  cent,   preference  going  to  ; 

14s..  and  the  5  per  cent,  debentures  to  67.     No  dividends  are  ' 

at  present  paid  on  the  first  two  classes.     Potteries   Electric  • 
Ordinary  changed  hands  this  week  at  7s.  Hd.,  and  the  5  per 

cent,   inefereuce  were   last   done  at   12s.    6d.     A    transaction  " 

took  place  in  the  4  per  cent,  debenture  stock  of  the  London  ' 

United  Tramways  at  35i  earlv  in  this  week.  ■ 

The  British  Insulated  &  Helsby  Cables,  Ltd.,  held  a  meet-  : 

ing  at  Ijiverix)ol  on  Monday,   when  a  resolution  was  unani-  ■ 
mously  jxi.ssed  enabling  the  board  to  capitalise  undivided  profits 

and    to   distribute   them   amonj^  shareholders  in   the  form  of  ', 

ordinary  shares.    The  price  of  the  latter  at  75s.  has  gained  J  in  : 

consequence.      Babc<x-k    &   Wilcox    advanced    1/16,    and    the  > 

annanicnt  group  keeps  very  hard.  , 


5TOCKS     AND     SHARES. 

Tuesday  EvenIm;. 
Notwitiista.mhm;  the  commencement  of -the  now  German 
ollensi\e.  Ijusincss  in  the  Stock  Exchange  shows  Little  con- 
traction in  volume.  The  principal  market  so  far  as  activity 
is  concerned  continues  to  be  that  in  which  industrials  aae 
negotiated,  and  among.s't  these  the  shares  of  the  manufac- 
turing issues,  more  paj'ticularly  electrical  and  cable,  stand  out 
with  especial  strength.  The  tone  throughout  the  House  a.s  a 
whole  is  firm,  the  rise  in  the  War-  Loan  encom'aging  appre- 
ciation in  the  debenture  stocks  and  preference  .shares  of  the 
best  commercial  undertakings;  at  the  same  time  affording 
eloquent  evidence  of  the  calmness  with  which  the  public 
throughout  the  country  regard  the  issue  of  the  Genaau 
advance. 

Most  of  the  shaj-es  in  the  cable  market  uj:e  better.  Maxked 
interest  is  once  more  directed  to  such  companies  as  tho.se 
which  are  in  the  habit  of  declaring  their  dividends  free  of 
income-tax.  Advances  have  taken  plac«  in  Eastern  Exten- 
sions, Eastern  and  Western  Telegraphs.  Globe  Ordinary,  and 
various  others.  The  jobbers  lament  that  if  only  they  could 
induce  more  sellers  to  realise  holdings,  there  would  be  a  big 
business  doing,  whereas  the  present  condition  is  such  that 
prices  moimt  steadily,  and  yet  no  stock  comes  in  to  supply 
the  people  who  are  willing  to  pay  the  higher  quotations, 
without,  however,  being  able  to  get  the  stock.  Henley's 
are  noticeably  strong,  and  a  i>eculiarity  of  their  market"  is 
the  way  m  which  small  lots  of  shares  are  constantly  being 
inquired  for.  The  inference  is  that  members  of  the  staff  are 
e^ger  to  place  their  savings  in  their  company's  shares,  in 
addition  to  which  it  may  be  that  m  these,  as  in  other  similar 
cases,  the  shares  are  bought  for  the  purpose  of  the  com- 
panies' employes  funds.  General  Electrics  are  another  haxd 
market;   the  ordinary  are  wanted  at  20i  or  better. 

The  strength  of  othex  electrical  manufacturing  shares  is 
thoroughly  well  maintained.  Edisons,  Electric  Construc- 
ti<ins.  and  British  Aluminium  are  amongst  those  for  which 
there  is  a.  constant  demand,  and  British  Westinghouse  pre- 
ference are  steaddy  rallying  after  their  slump,  the  price  hav- 
ing improved  to  46s.  upwards.  Other  industrials  show  im- 
provement in  the  majority  of  cases.  The  only  .section  of  the 
industrial  market  which  is  weak  is  that  devoted  to  rubber- 
shares,  where  the  dividend  outlook,  combined  with,  the  un- 
fortunate position  into  which  the  industry  has  fallen  by 
rea.son  of  ti-ansport  difficulties,  Ac,  are  causing  people  to 
reahse  their  shares.  The  root  of  the  trouble  hes  probablv  in 
the  fact  that,  with  Germany  no  longer  able  to  get  the  rubber, 
the  mid-East  companies  are  producing  too  much,  and  the 
supply  has  overshot  the  deuuuid. 

The  railway  rnarket  is  another  of  those  in  which  recovery 
m  share  values  is  noticeable.  Undergrounds  are  beginning  to 
participate  in  the  greater  firmness  shown  during  the  pa.-it 
fortnight.  Districts  have  recovered  to  14^  and,  although 
Metropolitan  Con.solidated  has  not  moved,  the  tendency  of 
the  market  m  the  stoc-k  is  better.  Underground  Eleetric  In- 
come bonds  lost  part  of  their  recent  rise,  but  the  company's 
shares,  and  those  of  the  London  Ele<?tric.  ai-e  very  steady". 

The  market  for  •  home  electricity  shares  is  .^steady.  They 
continue  to  attr.aet  little  interest,  and  there  are  few  tran.s- 
.Tction.s  taking  plaee  in  them  from  dav  to  day.  The  market 
however,  is  finn.  no  .shares  coming  in. 

British  Electric;  Traction  has  declared  a  dividend  at  tln^ 
rate  of  H  p-i-  c/'nt.  on  the  ordinarv  stock,  the  same  as  last 
ye^ir,  placing  about  £20,000  to  reserve.  The  price  of  the 
ordmaiy  and  6  per  cent,  participating  preference  stocks  now 
stand  at_31-J  and  73J  resp,x-tive!y.  The  last  business  recorded 
m  the  o  per  cent,  debentures  was  at  77|.  while  the- 4:}  iier 
cent,  second  debenture  clianged  hands  at  63J  a  fortnight  ago 


SHARE    LIST    OF    ELECTRICAL    COMPANIES 

Home  Klectricity  Companies. 

Diridend  Price 

>•     '      •>  May  38,    Rise  ot  laU 

1916.    1<J17.  1918.        this  week. 

Brompton  Ordinary       ....       9       10  Sf  — 

Cbnring  CroBs  Ordinary          ..6         4  ^  — 

do.       do.        do.     4iPrel..       ii       H  3^  — 

Ohelsea        3         B  «  — 

City  ol  London 8         8  12  — 

do.       do.    G  per  cent.  Pret,       fi         fi  9i  — 

Oonnty  ot  London          ....       7         7  103  — 

do.         6  per  oent.  Prel.       6         6  9i  — 

Kensington  Ordinary     ....        6         7  6|  — 

London  Electric Nil    Nil  H  — 

do.         do.  6  per  oent.  Pret.       4         5  8}  — 

Metropolitan         8         4  %  — 

do.            4i  per  cent,  Pret,       4)       4^  Bi  — 

Bt.  James'  and  PaU  Mall          ..89  1  — 

South  r.nrdon        6           6  2}^  — 

South  Metropolitan  Prel.        . .        7         7  21/-  — 

Westminster  Ordinary  ....       7         9  6^  — 

TlLIS&lFBS  AND  TUdFHOSai. 

Dividend 

1915.    1916. 

^glo-Am.  Tel.  Prel 6         8  94  — 

do.            Del.      ..        ..      88/S      li  22  — 

Chile  Telephone B         8  71  — 

Cuba  Sub.  Ord f         1  9$  — 

Eastern  Extension         . .        . .       8         8  isk  +  i 

Eastern  Tel.  Ord.            ....        8         8  166*  +1 

Globe  Tel.  and  T.  Ord 17  14|  +1 

do.              Prel.           ..8         6  10  — 

Great  Northern  Tel 22       24  3'  +10/- 

Indo-European 18        IB  48*  — 

Marconi       10        16  BJ  — 

Oriental  Telephone  Ord.         ..10        10  «4  —  ,', 

United  R.  Plate  Tel 8         8  7  '  —    " 

V7eEt  India  and  Pan,     ..        ..       6d,    6d.  1)  — 

Western  Telegraph       ....       7         8  16g  +  i 

Hon  Rauj, 

Central  London,  Ord.  Assented        4         4  62lt  — 

Metropolitan         1          1  aoj  — 

do.         District      ..        ..     Nil      Nil  14*  -(-  | 

Underground  Electric  Ordinary     Nil      Nil  1^  — 

do,               do.     "A"     ..      Nil      Nil  4/6  — 

do,              do,     Income         6         4  76)  —  J 

FORXISN  TBiMei  Ac, 
Dividend 

19167  1916. 

Adelaide  Bnp.  6  per  oent.  Prel.        6         6  4f  — 

AngloArg.  Trams,  First  Prel.          51)       6)  2^3  — 

do.               2nd  Prel.  . .       SJ      —  24  - 

do.               6  Deb,      ..       6         S  6'i  -fl 

Brazil  Tractions  . .          ....        4          4  43  — 

Bombay  Electric  Prel 6         8  flj  — 

British  Columbia  Elec.  Bly.  Pfce.    6         6  fO)  — 

do.            do.           Preferred  Nil    Nil  435  -H 

do.             do.           Deferred  Nil    Nil  34  — 

do.              do.           Deb.           4}        4i  64  — 

Mexico  Trams  6  per  oent.  Bonds     Nil    Nil  37;^  — 

do.            6  per  oent.  Bonds     Nil    Nil  B0~  — 

Mexican  Light  Common         . .       Nil    Nil  17i  — 

do,             Pref NU    Nil  26}  — 

do.            let  Bonds       . .       Nil    NU  88^  — 

MA1IVFA<7IUBXNG  OoMFAjriBB. 

Baboook  A  Wiloox         . .        . .      16       15  8,^,5  +  ^ 

British  Aluminium  Ord.          . .         7        10  l|  +  A 

British  Insulated  Ord 17J      20  BJ  — 

British  Westinghouse  Prel,     ..         74        7)  2,V  +  4 

Callenders 20        20  17  "  — 

do.        6  Prel,           ....         6          F^  4  — 

Oastner-Kellner 22       20  8^.;  — 

Edison  Swan,  lully  paid         . .       —       —  2^  — 

do.        do.  4  percent.  Deb.         4          4  754  — 

Ellectric  Construction  ..        ..        74        74  1/;;  — 

Ben.  Elec.  Pref 6         6  10}  — 

do.  ,     Ord 10       10  20i  — 

Henley U       95  20*  +  i 

do.      H  Prel 4i       4t  3J  — 

India-Bnbbet       10       10  169  — 

Telegnpb  Con 10       DO  42)  -1-  4 

*  Dividends  paid  free  of  inoome-taz, 


S  13 
•6  8 
>6  18 
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SOME     TRANSIENT     PHENOMENA     IN 
ELECTRICAL    SUPPLY    SYSTEMS. 


By  Prof.  E.  W.  MARCHANT,  D.Sc,  M.I.E.E. 


(Abstract  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 
The  study  of  transient  phenomena  in  electrical  supply  sys- 
tems has  be<'ome,  with  the  increasing  size  of  power  stations 
and  distributing  networks,  a  subject  of  growing  practical  im- 
portance to  electrical  engineers.  Nearly  all  the  phenomena 
described  in  this  paper  have  been  observed  by  means  of  the 
oscillograph,  and  a  considerable  portion  of  the  woi'k  involved 
in  its  preparation  has  been  directed  to  enable  them  to  be 
studied  under  known  conditions,  and  to  ujake  them  demon- 
strable and  obvious  with  machines  of  moderate  capacity. 

One  of  the  best-known  transient  phenomena  is  that  \\hich 
occurs  when  a  transfonner  is  switched  on  to  an  a.c.  supply 
system.  When  100  periods  was  the  standard  frequency  the 
phenomenon  was  usually  of  no  great  imixtrtance,  since  in 
such  transformers  the  flux  density  in  the  core  was  usually 
kept  low  in  order  to  avoid  overheating ;  with  50-period  trans- 
fonners  also,  the  phenomenon  does  not  give  rise  to  any  very 
dangerous  rushes,  but  with  '25-i5eriod  transformers  worked  at 
flux   densities   well  over   half    saturation,    the  current  which 


mM 


Current  90  cleg",  out  of  correct  ph; 

Fig.  1. 


-  N  (if  N  is  the  maximum  value  of  the  flux  through  the  core) ;. 
it  is  necessary,  therefore,  that  there  shall  be  a  negative  cur- 
rent. During  the  first  quarter-period  the  current  wiU  not  be- 
very  large.  During  the  second  quarter-period  after  switching- 
in,  the  negative  flux  through  the  core  must  continue  to  in- 
crease in  order  to  provide  a  counter  e.m.k.  in  the  right  direc- 
tion, and  at  the  end  of  the  half-period  it  will  have  increased 
to  a  maximum  value  of  nearly  -  2  n  (neglecting  the  effects 
of  hysteresis  and  the  resistance  of  the  coils).  The  current 
required  to  produce  this  negative  flux  .should  also  reach  a 
maximum  value  at  the  same  instant. 

Had  there  actually  Ijeen  no  remanent  magnetism  the  cur- 
rent should  have  continued  to  remain  negative  during  the 
third  and  fourth,  quarter-periods,  but  in  the  curves  shown 
in  fig.  1  the  current  reverses  very  soon  after  the  maximum 
ix>int  on  the  pressure  wave,  so  that  there  must  have  been  a 
considerable  ix)sitive  remanent  magnetisation  of  the  core  at 
the  instant  of  switching-in,  i.e.,  conditions  vpere  not  as  bad 
as  they  might  have  been. 

During  the  third  quarter-period  after  switch  in  g-in,  there- 
tore,  the  flux  changes  from  negative  to  ixisitive,  and  the  cur- 
lent  required  to  produce  it  does  the  same,  but,  since  the 
ixvsitivo  flux   is  comparatively  small,   the  cuiTent  required  to- 
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-=applied  potential  difference  Tl^current. 

-Vector  Diagram. 


may  flow  when  the  transfonner  is  switched  in  may  be  enor- 
mous. In  fig.  1  is  shown  a  current-rush  observed  on  one 
phase  of  a  100-kw.,  3-phase,  6,600- volt  transformer  of  the  core 
type,  when  switched  on  near  the  zero  point  of  the  pressure 
wave. 

The  rush  depends  not  only  on  the  point  of  the  pressure 
wave  at  which  the  circuit  is  closed,  but  also  on  the  remanent 
magnetism  in  the  iron.  For  example,  if  the  remanent  mag- 
netism is  +  5,000  lines  per  squaa-e  centimetre  (see  fig.  2)  the 
working  maximum  flux  density  is  ±  10,000,  and  the  instant 
of  closing  circuit  is  o  (see  fig.  2),  when  under  steady  condi- 
tions the  flux  density  should  be  —  10,000,  there  will  be  a 
flux  density  at  the  end  of  a  half-period  of  25,000  lines  per 
square  centimetre;  the  change  in  the  flux  density  through 
the  iron  in  order  to  provide  the  necessai-y  counter  e.m.f. 
being  20,000  {i.e.,  from  -  10,000  to  +  10,000  mider  steady 
conditions),  while,  in  addition,  there  is  the  initial  remanent 
magnetism  (o  a)  of  5,000.  Under  Euch  cu-eumstances  the 
current  flowing  to  the  transfonner  will  have  to  be  sufficient 
to  produce  this  flux  den/sity,  and  may  be  many  hundred  times 
the  nonna!  magnetising  cui-rent.  When  the  transformer  is 
switched  in  at  the  same  point  of  the  pressure  wave,  but  with 
no  remanent  magnetism,  the  current  rash  may  also  be  a 
large  one. 

A  number  of  tests  were  made  on  a  bank  of  three  100-KW. 
step-down    transformers  switched   on  t-o   the  mains,     One  of 


produce  it  is  small  also,  and  the  {wsitive  current  during  this- 
and  the  fourth  quarter-period  is  relatively  small.  The  iron 
in  this  state  being  in  a  condition  in  which  it  has  a  very 
high  permeability,  it  follows  that  a  comparatively  small  in- 
crease in  current  is  required  to  produce  the  necessary  change' 
of  fltrx  through  the  core.  The  curve  of  current  is  almost 
square,  and  the  value  of  the  current  up  to  the  bend  repre- 
sents the  magnetising  force  necessary  to  reverse  the  direction 
of  magnetisation  of  the  iron,  the  subsequent  alteration  of 
flux  being  effected  by  a  very  small  change  in  the  current. 
The  part  of  the  curve  marked  c  b  is  therefore  a  measure  of 
the  coercive  force  for  the  iron  required  to  reduce  the  magnet- 
ism to  zero.  This  coercive  force  increases  during  the  first' 
10  or  12  periods,  due  presumably  to  the  repeated  powerful' 
negative  magnetisation  of  the  iron. 

The  chief  effect  of  the  additional  loss  due  to  eddy  currents- 
will  be  to  introduce  a  component  into  the  current  curve  in 
pha.se  with  the  voltage,  this  bringing  the  resultant  current- 
wave  more  closely  into  phase  with  the  voltage  than  the  flux 
curve.  This  is  shown  in  fig.  1,  and  the  eddy-current  compo- 
nent is  clearly  considerable.  It  is  interesting  to  notice  how 
slowly  this  remanent  magnetism  dies  away.  At  the  end  of 
50  seconds  it  is  strong,  and  even  after  two  minutes  it  is 
appreciable.  This  result  is  in  accordance  with  the  -well- 
known  fact  that  in  order  to  destroy  remanent  magnetism  it 
is  necessary  to  demagnetise  the  iron  by  a  magnetising  force- 
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Current  reversed. 
Fig.  3. 

the  records  has  been  reproduced  in  fig.  1.  Denoting  the 
three  phases  by  x,  y,  and  z,  the  pressure  has  been  measured 
across  phases  x  and  z  and  the  current  in  line  y,  so  that  the 
current  curve  is  90  deg.  out  of  its  coiTect  phase.  The  maxi- 
mum value  of  the  cuiTent-rush  is  over  90  times  the  steady 
magnetising  current  shown  after  two  minutes.  In  this  case 
the  switch-in  occurred  very  near  the  zero  point  on  the  pres- 
sure-wave, i.e.,  at  the  instant  at  which  under  steady  working 
conditions  the  flux  den.sity  should  have  a  positive  or  negative 
maximum.  Allowing  for  phase  displacement  of  the  current 
curve  the  pressure  is  decreasing  (b,  fig.  2),  and  the  flux  should 
have  been  a  positive  maxin-ium.  Assuming,  in  the  first  in- 
.  stance,  that  there  is  no  remanent  magnetism  in  the  core,  it 
follows  that  at  the  end  of  a  quarter-period,  when  the  "  steady 
condition  flux  "  would  have  been  zero,  the  flux  will  now  be 


continuously  reversed  and  considerably  stronger  than  that- 
which  produced  the  original  magnetisation.  With  the  cur- 
rents used  the  magnetising  forces  are  not  powerful  enough 
to  effect  the  demagnetisation  of  the  iron  rapidly.  It  has 
sometimes  been  noticed  after  switching-in  transformers  that 
the  pronounced  hum  ^\•hich  always  accompanies  excessive 
magnetisation  may  last  for  as  long  as  half  an  hour.  During 
this  time  the  heating  of  the  core  due  to  eddy  currents  and 
hysteresis  is  considerably  greater  than  it  is  under  steady- 
conditions,  and  under  some  circumstances  this  may  give  rise 
to  trouble  in  operating  the  transfomier. 

The  factors  affeeting  the  current-rush  are  :  (1)  the  condition 
of  magnetisation  of  the  core  at  the  instant  of  "  switching  in," 
and  (2)  tho  instant  of  closing  the  circuit.  It  is  therefore  im- 
possible   to  control    the    "  rush  "   unless   the    transformer   is 
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switched  out  of  circuit  at  a  predeteiTOined  poixit  on  the  pres- 
sure wave,  so  as  to  leave  a  definite  remanent  magnetism  in 
the  core,  and  is  then  switched  in  ajrain  at  another  predeter- 
mined instant. 

In  fig.  3  are  shown  curves  obtained  for  the  snntching-in 
of  two  small  transformers,  in  which  the  instant  of  closing 
circuit  wa.s  conh-oUed  to  within  l/l.CiOOth  of  a  second  by  a 
switch  operated  by  a  contact-maker  on  the  alt^;rnator  supply- 
ing the  syst<^m.  Similar  results  have  beeri  given  by  Prof. 
J.  T.  Morris  for  a  circuit  in  which  the  connections  were 
closed  and  opened  in  rapid  .successiou. 

Exix>rim^nts  wore  fir.s-t  made  with  a  pair  of  3-KW.  tVans- 
formers  designed  for  a  flux  density  of  3,fi00  lines  per  square 
centijiietre  at  100  volts  and  100  i)eriods.  This  transfonner 
wa«  connected  to  a  10C»-volt.  50-period  circuit,  so  that  the  flux 
deusitj-  in  tlie  core  would  be  about  6,000  lines  per  square 
centimetre. 

Two  typical  cuiTes  are  shown  in  fig.  3  in  which  (a)  the 
circuit  is  closed  at  the  maximiun  point  in  the  pressure  curve, 
and^the  other  (ft)  when  it  is  closed  at  the  zero  point.  In 
fig.  3  (6)  the  effects  are  the  same  as  those  already  discus.sed. 
but   the  conditions  become  steady   more  rapidly   on  account 
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of  the  smaller  size  of  the  transformers.  With  these  trans- 
formers when  the  circuit  is  closed  near  the  maximum  point 
of  the  pressure  wave  the  rush  is  neghgible  (fig.  3,  a) — the 
actual  instant  of  the  switch-in  was  about  0.6  of  the  half 
wave  from  the  zero  point — and  the  ctiiTent  at  once  reached 
its  steady  value,  and  did  not  vary  appreciably  during  the  first 
few  seconds,  the  curve  being  quite  symmetrical. 

A  cuiTent-rush  nearly  always  occurs  when  an  induction 
motor  is  swit<;hed  on  to  a  circuit.  This  cui-ve,  however,  is 
somewhat  different  from  that  of  the  ti-ansformer.  since  the 
rotor  circuit  is  closed  so  that  the  nachine  is  similar  to  'a 
short-circuit-ed  transfonner,  whereas  in  the  case  already  con- 
sidered the  transformer  secondary  circuit  is  open.  A  number 
of  induction  motor-generators  are  in  use  on  the  Liverixwl 
Corporation  electric  supply  system,  and  some  tests  were  made 
on  one  of  3(Xi  H.r.  coupled  to  a  continuous-current  generator 
of  ■2'20-KW.  output.  The  motor  was  three-phase,  star- wound, 
with  6.000  volts  between  the  lines,  and  taking  a  cunent  at 
full  load  of  26  amperes  per  phast:  the  frequency  was  50 
periods,  and  the  sijeed  4"20  r.p.m. 

Ko  attempt  has  been  made  to  control  the  instant  of  closing 
the  circuit,  and  in  this  ca.se  it  will  not  greatly  affect  the  rash 
of  current.  The  records  show  that  the  rush  is  exti-emely  large. 
In  these  tests  it  reached  a  maximum  value  of  over  380  am- 
peres per  phase,  or  nearly  -270  amperes  r.m.s.,  i.e.,  10  times 
the  full-load  cunent.  It  is  ea.s>-  to  see  why  this  i-ush  is  a  big 
one.  When  the  machine  is  being  run  up  on  the  continuous- 
current  side,  and  before  the  high-tension  switch  on  the  in- 
duction motor  is  closed,  there  is  no  magneti.«ation  in  the 
statnr  core  of  the  induction  motor.    If  the  machine  were  run- 


to  its  noiinal  value.  This  cuiTent  is  a  kad  current,  and  in- 
volves a  large  expenditure  of  power  in  the  motor,  so  that  the 
forces  that  come  into  play  are  very  large.  These  forces  exert 
very  heavy  stresses  on  the  induction-motor  windings,  and  may 
easily  lead  to  a  breakdown,  especially  with  large  machines. 
Two  records  are  sliown  in  fig.  4.  In  one  of  these,  fig.  4  (a), 
the  motor  was  switched  in  without  great  care  being  taken 
in  synchronising  it;  the  maximum  cuiTent-ru.sh  is  nearly  10 
times  the  full-load  current.  In  the  other  case  great  care 
was  taken  to  bring  the  speed  of  the  induction  motor-generator 
to  exactly  its  running  value  before  the  switch  was  closed. 
The  initial  rush  is  nearly  the  same,  as  far  as  it  can  be  esti- 
mated from  the  curve,  but  the  cunent  die.s  down  much  more 
quickly  to  its  steady  value  under  these  conditions. 

In  most  circuits  in  this  conntrj'  long  lengths  of  under- 
ground cable  are  used,  which  have  a  comparatively  small 
inductance,  and  the  effects  observed  on  switching-in  closely 
resemble  what  happens  wheh  a  condenser  is  suddenly  switched 
on  to  an  inductive  circuit. 

An  unloaded  feeder  is  usually  switched  on  by  connecting 
it  through  a  transformer  to  a  number  of  generators.  The 
transformer  has  considerable  inductance  due  to  magnetic  leak- 
age, and  the  generator  also  jwsses-ses  inductance,  so  that  the 
conditions  existing  may  be  represented  by  an  inductive  circuit 
which  is  suddenly  connected  to  a  condenser. 

A  30-KW.,  200-volt,  50-period  alternator  was  connected  to  a 
condenser  having  a  capacity  of  about  15  microfarads!    In  fig. 


Fig.  7. 

5  (a)  there  is  a  strong  19th  harmonic.  The  curves  of  cmient 
and  pressure  for  the  two  extreme  cases  (i.e.,  switching-in  at 
maximum  pressure  and  zero  pressure)  are  shown  in  fig.  5  (a) 
and  (6).  In  fig.  5  (a)  a  strong  cmTent  oscillation  is  observable 
with  a  frequency  of  about  StX)  periods  per  second,  the  maxi- 
mum value  of  the  cuiTent  being  nearly  double  that  flowing 
under  steady  conditions. 

The  case  in  which  the  values  of  the  capacity  and  inductance 
are  such  as  conespond  to  a  natural  frequency  higher  than 
the  working  frequency  is  illustrated  in  fig.  5  (a) ;  this  is  the 
only  case  where  there  is  any  serious  danger,  and,  of  course, 
the  condition  of  high  natural  frequency  is  much  the  most 
common.  The  surge  depends  upon  the  instant  at  which  the 
switch  is  clased.  TheoreticaOy,  it  wiU,  in  most  cases,  be 
greatest  when  the  switch  is  closed  at  the  instant  of  maximum 
IX)tential  difference.  This  is  clearly  shown  experimentally  in 
fig.  5  (a)  and  (b).  The  maximum  pressure-rise  possible  is 
nearly  twice  the  maxunum  or  peak  value  of  the  potential 
difference. 

In  the  feeder-switching  experiments  the  length  of  cable 
used  was  3i  miles,  and  was  designed  for  6.600  volts  between 
the  three  cores,  with  a  capacity  betrween  each  phase  and  earth 
of  0.27  mfd.  per  mile.  Each  core  had  a  cross-section  of  0.2 
sq.  in.,  and  the  outer  sheathing  was  earthed.  .\  switching-in 
curve  is  .shown  in  fig.  6  (a).  The  surge  is  very  small,  and 
the.  conditions  steady  down  after  an  extremely  short  interval. 

In  fig.  6  {b)  is  shown  a  switch-in  which  occurred  near  the 
instant  of  maximum  potential  difference.  In  this  case  also 
the  surge  is  almo.st  inappreciable  on  the  record,  probably  due 
to   its  high  frequency.     The  most   interesting    records   have 
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ning  absolutely  sjnchronously  the  conditions  would  be  similar 
to  those  existing  when  a  transformer  is  switched  on,  and  there 
mighii  be  a  rush  due  to  the  same  causes  as  those  discussed 
above. 

This  rush  will,  however,  be  relatively  snaall,  since  the  flux 
density  in  the  iron  circuit  of  induction  motors  is  low,  and 
there  is  an  air-gap  in  the  iran  circuit.  Even  under  the  most 
unfavourable  condition^it  is  not  comparable  with  that  found 
in  a  stationaiy  transfonner. 

It  is,  however,  difficult  to  synchronise  these  machines 
exactly;  ordinarily,  they  are  switched  in  when  they  are  run- 
ning a  httle  above  or  below  synchronous  .speed.  Consequently, 
there  is  a  s-udden  rush  of  current  such  as  would  occur  in  a 
short-circuited  transformer  when  switched  on  to  a  supplv 
circuit  on  its  primary  side.  In  this  case  the  rush  on  the 
primary  induces  a  current  through  the  rotor,  which  almost 
instantly  pulls  the  rotor  into  step,  and  which  soon  dies  down 


been  obtained  when  the  feeder  is  switched  off.  The  charge 
on  the  cable  does  not  die  away  continuously,  but  there  is  a 
low-fi-equency  oscillation — in  this  case  of  about  12  periods 
per  second.  The  instrument  transformers  remained  connected 
after  the  cable  was  switched  off,  and  the  frequency  observed 
corresponds  to  the  natural  frequency  due  to  the  instiument 
(volt)  transformers  and  the  cable,  in  series.  The  natural 
frequency  of  the  circuit  with  instrument  transformers  only 
in  circuit  is,  of  cour.se.  much  lower  than  that  when  the  cables 
are  switched  on  to  the  bus-bars. 

A  few  oscillograms  have  been  taken  of  the  currents  which 
flow  between  turbo-altemators  when  a  6-pole,  1,500-KW. 
machine  is  paralleled  with  a  6.0*X1-kw.  machine  having  four 
poles.  The  pressure  waves  of  these  machines  are  very  nearly 
pure  sine  curves  as  shown  in  fig.  7,  the  most  remarkable 
feature  being  the  irregular  shape  of  the  wave  of  the  -current. 

In  this  curve  a   very   strong   fifth   harmonic  of  current  is 
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present.  The  record  .shows  the  switch-off,  and  emphasises 
the  fact  that  it  takes  two  or  three  periods  to  open  a  circuit 
with  the   heavy  gear  rquii-ed   for  controlling  1,.500  kw. 

The  current  which  flows  when  the  machine  is  paralleled 
depends  upon  two  factors,  (.c,  the  phase  relationship  between 
the  E.M.P.  of  the  incoming  machine  and  the  bus-bar  pressure, 
and  the  exact  relative  speed  of  the  machines  at  the  instant  of 
closing  circuit.  In  hg.  8  (a)  the  switch  has  been  closed 
almost  exactly  at  the  right  moment,  and  the  current-ru.sh  is 
very  small,  there  being  very  little  pha.se-s«ing.  In  fig.  8 
(6)  there  is  a  considerably  greater  phase  swing.  These  two 
curves  represent  probably  the  limits  of  variation  which  may 
occur  under  ordinary  working  conditions  with  a  good  switch- 
board attendant.  In  tig.  8  (b)  it  will  be  noticed  that  there 
is  a  more  or  less  regular  period  of  increase  and  decrease  in 
current.  The  period  of  this  variation  in  current  is  approxi- 
mately four-fifths  of  a  .second,  and  represents  the  natm-al 
period  of  swing  of  the  alternator  when  running  in  parallel 
with  a  number  of  other  machines;  The  cui've  shows  the 
variation  in  phase  difference  between  the  circulating  curi'ent 
and  the  pressure  of  the  machine.  After  the  instant  of  closing 
circuit  in  fig.  8  (d)  there  is  an  irregidar  current  surge  which 
dies  dow'n  rapidly,  and  after  about  seven  periods  there  is 
almost  exact  phase  opiX)sition  between  current  and  potential 
difference.  This  current,  which  is  a  motoring  current  for  the 
machine,  increases  to  a  maximum,  and  then  dies  almo.st  com- 
pletely away  except  for  a  strong  fifth  harmonic,  which  still 
continues  to  flow  roiind  the  circuit.  During  the  next  10 
[periods  the  current  circulating  increases  steadily,  but  it  is 
now  a  generated  or  load  current,  being  nearly  in  phase  with 
the  potential  difference.  It  again  falls  to  a  minimum  at  the 
end  of  about  20  periods  from  the  previous  minimum,  and  the 
process  is  repeated. 

A  similar  test  was  taken  for  a  1,500-kw.  self-synchronising 
rotary  converter,  the  record  from  which  is  shown  in  fig.  9. 
In  this  case  the  period  of  swing  is  shorter,  about  six  periods 
between  minimum  and  maximum  motoring  currents.  This, 
of  course,  is  what  is  to  be  expected,  since  the  moment  of 
inertia  of  the  revolving  mass  is  very  much  less  than  in  a 
turbo-generator  of  the  same  capacity.  The  decrement  of  the 
swing  also  is  much  greater,  the  phasing  curxent  during  the 
.-«cond  phase-swing  being  much  less  than  that  during  the 
first    phase-swing.        This    machine    was   fitted    with   copper 


Fig.  9. 

dami>ei-s  on  the  poles,  which  greatly  increase  the  damping  of 
the  oscillations.  The  maximum  phase-sw-ing  current  occurs 
at  the  time  when  the  current  and  pressure  arc  nearly  90 
deg.  out  of  phase,  the  first  maximum  current  occuning  when 
the  current  and  pressure  are  180  deg.  out  of  phase.  This 
curi-ent  rapidly  falls  to  a  minimum,  then  rises  and  gives  a 
maximum  about  five  or  six  i^eriods  after  the  first  minimum. 
The  author  w-ishes  to  record  his  indebtednes.s  to  Mr.  H. 
Dickin.son,  city  electrical  engineer  to  the  Liverpool  Corpora- 
tion, to  Mr.  Robinson  and  Mr.  Breach,  the  a.s.sistant  engi- 
neere,  and  to  Mr.  Hamilton,  the  engineer-in-charge  at  Lister 
Drive,  for  their  help  and  co-operation  in  carrying  out  the 
tests  at  the  various  stations  and  sub-stations  where  the  work 
has  been    done. 


Discussion. 

Prof.  J.  A.  Fleming  expressed  his  pleasure  at  being  able 
to  listen  to  such  a  paper,  and  congratulated  the  author  on 
the  way  he  had  dealt  with  the  subject.  About  2-5  years  ago 
he  himself  had  commenced  to  investigate  the  ujatter,  with 
the  result  that  he  was  able  to  come  to  a  complete  under- 
standing as  to  the  cause  and  action  of  these  surges.  At  that 
time,  of  course,  they  had  not  the  facilities  or  appai-atus  with 
which  to  deal  with  the  subject  that  they  had  to-day,  and  very 
little  was  knowri  about  the  matter  at  all.  One  exiierimenfe 
he  had  made  with  a  tran.sfonner  was  to  use  a  glow  lamp  so 
adjusted  that  under  nomial  conditions  it  w-as  just  on  the  point 
of  glowing.  The  transformer  was  then  switched  in  and  out 
several  times  in  succession,  with  the  result  that  every  now 
and  again  the  lamp  would  flash  up  and  so  indicate  when  the 
surges  occuiTed.  He  had  also  used  a  Braun  tube,  and  a  third 
apparatus  consisted  of  a  stick  of  wood  at  each  end  of  which 
was  attached  a  flat  wooden  di.sc,  one  of  which  was  placed 
against  the  tran.sformer,  and  the  other  against  the  ear,  as 
a  sort  of  stethoscope.  In  this  way  the  surges  could  be  dis- 
tinctly heard  when  they  took  place  in  the  transformer.  He 
thought  that  the.se  surges  were  due  to  the  undesirable  state 
in  which  the  ir-on  was  left  when  the  transformer  was  switched 
off.  He  would  like  to  see  more  work  done  on  this  subject, 
and  that  it  should  be  extended  to  embrace  .switchgear,  so  as 
to  eliminate  if  possible  the  surges  and  sparks  which  occurred 
when   switchgear  was  opened  and  closed. 

Mr.  A.  R.  Everest  .said  he  had  greatly  enjoyed  the  pajwr, 
but  he  was  not  quite  prepared  to  discuss  the  subject.  It  was 
possible  that  these  surges  might  cause  danger,  or  bring  about 


troubles  when  switching  in  or  out  occurred.  He  would  like 
to  ask  what  measures,  if  any,  could  be.  suggested  which 
would  prevent  the  traii.sfonner  iron  being  left  in  an  undesir- 
able condition  as  mentioned  by   the  previous  speaker. 

Prof.  .J.  T.  Morris  remarked  that  in  the  records  taken 
on  switching  in  induction  Jilotoi-s  by  the  author,  only  current 
rushes  had  been  considered,  but  there  existed  also  pressure 
surges,  which  were  more  dangerous.  He  wasTgreatly  in- 
terested to  hear  of  the  experiments  carried  out  by  Prof. 
Fleming  in  connection  with  current  rises  in  transformers. 
He  knew  of  a  case  where  a  moving  coil,  central  zgro,  n.c 
ammeter  had  been  used  on  an  \.c.  circuit  in  such  a  way  that 
the  current  was  pa.ssed  through  the  shunt  of  the  ammeter. 
When  norlnal  the  pointer  vibrated  slowly,  but  when  a  surge 
occurred  it  was  at  once  indicated  by  a  Violent  swing  of  the 
pointer.  These  surges,  he  had  noticed,  lasted  for  about  30 
seconds  with  a  50-kw.  transfonuer;  with  the  lower  frequen- 
cies and  higher  flux  densities  in  use  now  these  effects  would 
be  very  much  more  marked,  and  he  thought  these  surges 
would  last  about  10  minutes.  He  would  like  to  know  how 
long  the  author  thought  such  surges  would  be  likely  to  last. 

Mr.  H.  Bjuzii.  was  greatly  interested  in  the  paper,  and 
-  mentioned  records  showing  pressure  surges  which  he  had 
taken  during  the  last  1.5  years.  He  described  a  horn  arrester 
apparatus  which  he  had  designed  himself,  .which,  by  sparking 
across  the  horns,  showed  when  these  surges  occurred,  but. 
unfortunately,  it  did  not  indicate  their  magnitude.  An  inter- 
esting fact  w-as  that  rushes  occuiTed  between  two  sec- 
tions of  bus-bars;  it  was  a«itonishing  what  a  difference  a 
short  length  of  cable  connected  between  the  sections  would 
make.  With  a  length  of  2.5  ft.  of  paj^er  cable  there  was  no 
appreciable  rush,  but  with  the  same  length  of  nibber  cable 
a  ru.sh  of  2-5  per  cent,  occurred.  In  the  ca.se  of  an  induction 
motor  being  switched  in  an  undoubted  rush  of  current  took 
place,  as  indicated  by  a  spark  between  the  hoiTis  of  his 
apparatus,  and  also  by  a  spark  passing  between  the  rotor 
and  stator  of  the  motor. 

Prof.  G.  W.  O.  Howe  expressed  his  appreciation  of  the 
paper,  and  congratulated  the  autjior  upon  it ;  he  said  that 
only  those  who  had  actually  used  an  oscillograph  could  appre- 
ciate the  amount  of  painstaking  work  the  author  must  have 
put  into  the  pai)er.  There  was  not  much  information  to  be 
found  on  the  subject  dealt  with  by  the  author,  and  the  few 
papers  in  which  such  information  was  given,  owing  to  the 
patriotic  attitude  of  tho.se  in  charge  of  our  libraxies,  were 
not  at  present  accessible.  With  reference  to  fig.  4.  he  said 
the  amplitude  remained  the  same,  and  it  w-as  the  ratio  that 
differed.  As  to  induction  motors,  the  copper  in  the  rotoi' 
acted  as  a  .screen,  and  the  same  nish  took  place  independently 
of  the  speed  of  the  motor. 

Mr.  T.4YL0R,  referring  to  the  same  figure,  said  that  the 
surge  was  not  .so  serious  as  might  be  thought ;  it  would  be 
very  much  more  serious  if  cables  had  no  capacity,  and  there- 
fore were  not  able  to  discharge  the  energy  stored  up  in  them, 
which  would   result  in  a   general  destruction   of  switchgear. 

Mr.  C.  H."  WoRDiNGH.iM,  President,  said  that  many  years 
ago  he  had  .similar  experiences  to  those  to  which  both 
the  author  and  Prof.  Fleming  had  refeiTed.  These  surges 
were  due  to  the  state  in  which  the  iron  w-as  left  when  the 
transformer  was  shut  down.  It  was  not  generally  appre- 
ciated how  great  these  surges  could  be  at  times;  he  had 
know-n  them  to  be  so  great  that  the  transformer  actually 
jumped  off  the  floor. 

Prof.  E.  W.  March.wt,  repl>-ing,  said  that  in  a  way  he 
ought  to  apologi.se  for  presenting  his  paper,  as  it  did  not 
profess  to  put  forward  anything  that  was  new.  He  was 
sorry  he  had  not  mentioned  Prof.  Fleming's  and  the  Presi- 
dent's work  of  25  years  ago.  The  problem  of  current  ru.shes 
in  transformers  was  becoming  of  great  importance;  there 
was  far  too  little  infonnation  on  the  question  in  connection 
with  oil  sw'itches,  and  those  who  had  the  facilities  ought  to 
make  as  many  tests  as  possible,  which  would  lie  the  means 
of  gaining  much  knowledge  on  the  subject.  He  thought  the 
D.c.  ammeter  method  described  l)y  Prof.  Morris  was  of 
much  interest;  it  w-as  a  very  simple  way  of  measuring 
the  duration  of" these  cuiTeni  surges.  Under  many  condi- 
tions the  .surge  effects  would  last  a  con.siderable  time,  pos- 
sibly as  long  as  30  minutes,  as  indicated  by  the  hum  which 
was  to  be  heard  in  transformers.  The  surges  w-hich  occurred 
in  induction  motors  were  of  great  ii\iportnnce,  but  there  was 
not  nnich  information  about  them   to  be  had. 


Synthetic  Petrol.— I"  a  paper  read  recently  before  the 

American  Electrochemical  So'nety.  Mr.  L.  B.  Chcr/y.  an  electrical 
engineer,  gave  some  details  of  a  process  invented  by  him  for  pro- 
dncing  synthetic  petrol.  The  principle  is  to  prodn  e  the  chemical 
union  of  a  gas.  such  as  natural  gas.  compieed  larsrelv  of  methane 
or  hydrogen,  with  a  hydrocarbon  such  aa  paraffin.  It  is  claimed 
that,  by  subjecting  the  gas  and  paraffin  vapour  to  a  high-frequency, 
high-pressure  electrical  current,  it  is  possil)Ie  so  to  reorganise  the 
molecules  that  a  motor  fuel  of  a  petrol  nature  is  obtainable. 

Industrial  Committees. — The  Timex  states  that  the 
Nationai  .\lliance  of  Employers  and  Employed  is  makinir  special 
efforts  to  establish  Joint  CommiRfes  of  employers  and  employed  in 
Nottingham.  Stafford.  Bradford,  Keighley,  Liverpool,  Edinburgh. 
Dundee,  Glasgow,  and  Aberdeen. 
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FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


FRANCE. — Among:  recent  decisions  issued  by  the  Customs 
Department  reg'ardinff  the  classification  of  certain  articles  imder 
the  French  Tarifif,  are  the  following  : — 

Artielr.  Clat*ifi<:ation. 

/Withboxor  jarof        Small  wares  tabtetterie 
Electric  accamalators,  complece,  '  celluloid  or  simi-  of  celluloidorsimilar 

for  pocket  electric  lamps.         "l  lar  material.  material. 

(  Other  .i76    (fr.— Electric  ac- 

cumulators and  de- 
tached parts. 
Dynamo  brushes  made  of  an  alloy  of        J36. — Dynamo  armatures  and  detached 

copper  and  graphite  parts. 

Metal  electrodes  for  soldering  metals       53.5  ^er. — Wires  insulated  for  electricity 
consisting  of  a  rod  or  wire  of  iron  composed  of  cores  of  iron,  steel, 

covered  with  asbestos  &c.,  according  to  the  diameter. 

Pocket   electric  lamps  covered  with        641  bis. — Small  wares  of  celluloid. 

celluloid. 
Machines  and  apparatus  for  working        Note. — Paving  disposition  to  the  con- 
and  fashioning  metals.  trary,  magnetic    apparatus,  with 

which  certain  machines  are  some- 
times provided,  are  to  be  assessed 
for  duty  separately  as  electro- 
technical  apparatus. 

SOUTH  AFRICA. — The  following  are  among  decisions  recently 
issued  by  the  Commissioner  of  Customs  : — 

Rebate  on  goods  manu- 
factured or  produced 
in  the  United 
Kingdom  and 
Rate  of  reciprocating 

import  duty.         British  Colonies. 
Brazing  spelter  (brass  fittings)       . .    20  %  ad  rah  3%  ad  ral. 

Bronze  foil         3  %    ,i  The  whole  duty. 

Granulated  lead  20  %    ,.  3%  ad  ral. 

Merrilite  izinc  dust) 3  %    .,  The  whole  duty. 

XICARAGUA. — As  from  November  18th  last,  the  Xicaraguan 
Consular  fees  have  been  increased  by  .50  per  cent,  in  each  case,  with 
the  exception  of  the  fees  chargeable  for  the  Consular  >ixa  on  invoices, 
which  are  fixed  as  follows  : — 

Value  of  goods.  Cordobas. 

Not  exceeding  100  cordobas . .  .    2-50 

Exceeding  100  but  not  exceeding  200  cordobas S'OO 

„  200    „      „  „  500         , 500 

,,         500,  one  Cordoba  for  each  lOf)  cordobas  or  fraction 
thereof  in  excess  of  500  cordobas. 
(Cordoba  =  4s.  2d.) 

BASUTOLAND,  BECHUANALAND  PROTECTORATE, 
AND  SWAZILAND. — Proclamations  have  been  issued  pro- 
viding that  the  increased  Customs  duties  imposed  in  1915,  and 
le-imposed  in  1916,  are  again  re-imposed  with  a  few  excep- 
tions, and  will  continue  in  force  until  June  30th,  1918,  thus 
bringing  the  respective  Tariffs  of  the  above-mentioned  Terri- 
tories into  line  with  the  Union  Tariff.  (For  particulars  as  to 
the  electrical  goods  affected,  see  the  Electrical  Review  of 
September  15th,  1916.) 

ITALY. — A  Deeree  making  prorision  for  the  payment  of 
Customs  duties  in  paper  currency  has  been  promulgated  in 
the  official  Gazette  of  November  iKth.  As  from  that  date, 
and  until  six  months  after  the  conclusion  of  peace,  the  sums 
payable  in  gold  in  respect  of  Customs  duties  may  be  paid 
direct  to  the  Customs  in  paper  currency  with  the  addition 
of  50  per  cent,  of  the  amount  payable. 

The  Minist<>r  of  the  Treasury  is  authorised  to  vary,  by 
Decree,  the  amount  of  the  percentage  addition  to  be  collected 
when  Customs  duties  are  paid  in  paper  cuiTency. 

Amounts  not  exceeding  50  lire  may  be  paid  in  silver  dollars 
(scudi),  and  for  sums  not  exceeding  5  lire  the  Customs  are 
authorised  to  accept  divisional  silver  Italian  currency,  or 
"  buoni  di  cassa,"  without  any  addition. 

The  Decree  suspends,  during  the  period  indicated  above,  all 
previous  provisions  relating  to  the  delivery,  by  the  banks  of  ' 
issue,    of   certificates    for    the    payment   of    Customs   duties 
against  the  deposit  of  paper  cun-ency  for  the  amount  due  on 
the  basis  of  the  exchange  rate  fixed  by  the  Minister. 

UNITED  STATES  OF  AMERICA.-The  importation  (ex- 
cept under  licence)  of  the  following  among  other  articles  into 
the  United  States  has  been  prohibited  by  the  President's 
Proclamation  of  November  2.Sth  :— Antimony  and  antimonj 
ore,  asbestos,  chronie  and  chrome  ore,  cobalt  and  cobalt  ore, 
ferro-aJloys  of  aU  kinds,  .gutta-joolatong,  gutta-percha,  gutta- 
siak,  balata,  rubber  (raw,  reclaimed,  waste  or  scrap),  man- 
ganese and  manganese  ore,  mica,  molybdenum  and  molyb- 
denum ore,  nickel  and  nickel  ore,  platinum,  plumbago,  tin 
in  bars,  &c..  tin  ore  and  tin  concentrates,  titanium  and  tita- 
nium ore,  tungsten  and  tungsten  ore,  vanadium  and  vanadium 
ore,  and  wolframite. 

H.M.  Ambassador  at  Washington  has  Notified  the  Foreign 
Office  that  export  licences  are  not  required  in  the  case  of 
goods,  of  kinds  prohibited  to  be  exported  from  the  United 
States,  which  arrive  in  ports  of  the  United  States  under 
through  bills  of  lading,  and  are  there  transhipped  for  ulti- 
mate destination  in  the  United  Kingdom,  or  a  British  Domi- 
nion or  Possession. 

Export  licences  are  required  in  respect  of  consignments  of 
export-prohibited  goods  which  are  shipped  from  the  United 
Ivingdom  on  through  bills  of  lading  for  transhipment  in  a 
United  States  port  to  a  foreign  destination  (e.g..  South  or 
Central  America).  It  is,  however,  rnticipated  that  the  United 
States  authorities  will  grant  such  export  licences  freely. 


NEW   PATENTS   APPLIED   FOR,    I9I8. 

(XOT    YET    PUBLISHED.) 

npii.-^!  expressly  for  this  journal  by  Messrs.  Sefton-Joxes,  O'Dell  and 
SrEl'HtNs  (successors  to  \V.  P.  Thompson  &  Co.,  of  London),  Chartered 
Patent  Agents,  2B5,   High   Holborn,    London,   W.C.  1. 


7,904.     "  Electric    couplings    .Tnd    bases   combined."      R 
iowER.      May    13th.  , 
7.974.    "  Sound-amplifying    device    for    telegraph    relay 


M.i 
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Trolle 


■.9S,-,, 


or   collectors  for  oleclri 
H.   \V.   < 


\V.   Bill    &  W.    T- 

."        C.      F.      HlLTON- 

ic."    E.   R.  Thomas 


8,002 
,ND    M 

8,029. 
France, 

8,036. 
Jlomlev 

8.038. 

8,047. 


•  .Signalling   training."     H.    \V.   Scorr.      May    13th 

'  Electric  cut-outs  "     R.    E.    Raven.      May   13lh. 

'  Sparking-plug  holder."     \V.  Owen  S:  O.  Williams.     May  13lh. 

'  Electric    motor-control   systems."     British    Westinchouse   Electric 

FACTCRINC   Co.  AND    L.    MiLLER.      May   13lh. 

'  Magnetos."      Compacsie     Generale     de     Magnetos.       May    13lh. 
Oclober  1st,  191".)- 

"Flange    joints  for   electric    arc    welding  on    thin   materials."       F. 
.      May   14lh. 

"  Electric    water  heaters."     L.    O.   Meyer.     .May   14lh. 

"  Dry    non-acid   accumulator."      L.    G.    Davies.      May   14th. 
8,063.'8.070.    "  Electric    relays."     .\.   C.   Heap.      .\Lny   14th. 
8,066.    "  Sound-detecting    devices."  ..A.    C.    Heap.     .May    14th. 
8.069.     "  Electric    relays  or  switching    devices."     .A.   C.    Heap.      May   14tfi. 

8.081.  "  Electric    generators."      R.    D.    Holt.      May   14th. 

8.082.  "  Magneto-electric  ignition  apparatus."     D.  V.   Wheatlev.     May  14t(7, 
8.084.     "  .Sparking    plugs."     J.    .M.    E.   Fra.sc.      May   14lh. 

8,094.    "  Electric    filament    lamps."     .\.   Copelin    &   Edison   Swan    Electric 
Co.     .May   14th. 

8,109/8.U7.     "  Devices  for    locking   electri 
W.  .\.    .Maddick.     May  15th. 

8,118.    "Brushes.    &c.,    for    electrical    machinerv."     C.    .\.     Moler,    F.    ]. 
MniER  &   E.  .A.   Sanders.     May  loth. 

8.129.    "  Cells    for   secondary'   batteries."     H.    R.   Perason.     .May  loth. 

8,133,    "  .\ntennae  for  wireless  signalling."'    British  Thomson-Houston  Ccv 
(General    Electric   Co.,   U.S.A.)     .May    15th. 

8,143.     "  Wireless  telegraphic  receiving   apparatus."     W.   J.  Lvoss  &   Selec- 
Co.     May  15th. 
Miners'    safety,    &c.,    electric   lamps."      G,    Oldham    &   J.   Oldham. 


lamps  in   bayonet-catch  holders." 


Galvanic    batteries."     G.  Oldham  &    J.    Oldham.     May    IStb. 
Electric  contacting  devices."     A.    C.    Heap.      May  15th. 
Electric   lampholders."     C.  G.   Bennett  5:  H.  Garde.     May   loth. 
Electric  switches."     C.    G.   Be-nneti   &  H.  Garde.     May   loth. 
Charging   boards    for    electric  accumulators."      H.    Leitner.      May 


ve  Sicna 

8.161.  ' 
May  15th. 

8.162.  • 
8,164.    • 

8.168.  ' 

8.169.  ■ 
8.176.    • 

15lh. 

8,182.    "  Electric   light   stick."     E.   A    Davis.     May  16th.  • 

8.188.    "  Contact-breakers  on   magnetos."     W.  Turner.     May   16lh. 

8.200.  "  Rotarv  electric  machines."  K.  NoBCH.\RA.  May  16th.  (Japan, 
May  16lh,  1917.)' 

8.201.  "  Electric  stamping  or  pulverising  machines."  A.  C.  Basbe  &  R.  E. 
Smart.     May  16th. 

8.207.  "  Electrolytic  gas  generators."  I.  H.  Levin.  Mav  16th.  (U.S.A., 
May  22nd,   1917.) 

8,220.  "  Eiectrotherapeulic  apparatus."  H.  Xetter.  May  16th.  (France, 
.May  16th,  1917.) 

8.224.  "  Electrical  precipitation."  D.  K.  Morris  &  F.  H.  Haviland.  May 
16th. 

8,226.    "  Control  of  alternating-current  electric   motors."     J.  Anderson   aki> 


16th. 
boxes    for  electri 


Ellison. 
8,227.     "  Jun 
8,242.     "  Protection    means     for     ten 
Ever-Re-\dv  Co.  &  A.    H.  Sheppard. 

8,273.     "  Flectric   induction    furnaces. 
way,   October   12th,    1917.) 
•8,287.     "Radio-signalling    system." 


circuits."     H.   E. 

ninals     of    electric 
May   16th. 
"  .  O.  C.    Bockma 


W.U.KBR.    May  16th. 
batteries.**     British- 


s.     May  irth.     (Nor- 
May   17th.      (U.S.A., 


L.    DE    Forest. 
June  16th,   1917.) 

8,290.     "  Electro-magneticallv-controlled   signal  reverscr  for  railways.      R.    W. 
Tarrant  &  W.  R.   Svkes  Interlocking   Sign.al  Co.     May  17th. 

8.293.    "  Electric  heating  stoves."    Soc.  Ason.   Hecu*  &  H.  A.  Cope.     May 
17lh. 

8,300.    "  Electric    dynamos."     D.   Slchosiawer.     .May    17lh. 

8,318.     "  .Audion    or     lamp    relay    or    amplifving    apparatus."      M.    LatoUR, 
.May    17lh.      (France.   October   23rd,   1916.) 

8,324.    "  Electric    engraving   pencils."      R.    I.    Electrical    Instrument    Co- 
AND  A.   M.  Robinson.     May  17th.  •■ 

8,331.    "  Conductors  for   electric  current."     C.    O.  Bastiak.     May   17th. 

8,334.    "  Dynamo-electric     machines."       G.     Frver    &     Portable     Electric 
-Motors,  Ltd.     May  17th. 

8,348.    "  X-ray   localisation.  '     Sir    J.    M.    Davidson.      May   17th. 


PUBLISHED   SPECIFICATIONS. 


ted 


all 


re  those  under  which  the  speci6cation6  will  be 
ubscquent   proceedings    will   be  taken. 


xsie. 

8.150.  Continuous-clrrent  Dynamos.  F.  Kesselring.  June  8lh,  1916. 
(115,045.) 

17,593.  .Apparatus  for  Oferating  Door  Bolts  and  the  like  by  Electrical 
.Means.  E.  C.  R.  Marks  (Suddeutsche  Telefon-.Apparate  Kabel  und  Draht- 
werke    Akt.    Ges.).      December    7th,   1916.      (115,050.) 

1S17. 

5.813.  Miners'  Electric  Lamps.  J.  Davis  &  Son  and  W.  H.  Davis.  April 
25th,  1917.     (115,084.) 

6.094.  Systems  of  Electric  Motor  Control.  British  Thomson-Houston 
Co.    (General    Electric   Co..    U.S.A.)      April    30th,    1917.      (115,099.) 

6.285.  Electric  Welding  Apparatus.  W.  J.  Mellersh-Jackson  (T.  E. 
Murray).      M.ny  3rd,    1917.      (115,105.) 

6.364.  Means  for  Automatically  Recording  Calls  in  Telephone  Systems. 
A.    E.  Woods.     May  4th,  1917.     (115,107.) 

6.802.  Phase  Conversion  of  Alternating  Electric  Currents.  British 
Thomson-Houston  Co.  ((General  Electric  Co.,  U.S.A.)  May  12th,  1917. 
(115,112.) 
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NOTICE    TO    READERS. 


In  view  of  Ihe  Order  recently  issued  by  the 
Paper  Controller,  readers  are  urged  to  place  a 
definite  order  with  their  newsagents  for  regular 
supply  of  the  ELECTRICAL  REVIEW  weekly.  In  the 
event  of  difficulty  arising  in  so  doing,  a  subscription 
rate  order  should  be  forwarded  direct  to  these 
offices,  ELECTRICAL  REVIEW,  4,  Ludgate  Hill,  London, 
E.G.  4.  If  one  or  other  of  these  courses  is  not 
adopted,  it  will  not  be  possible,  after  June  24th,  to 
secure  copies. 


Elsewhere  in  this  issue  we  give  an  abstract  of  tlie  report 
of  the  Board  of  Trade  CommitDee  on  Electric  Power  Supply 
— a  document  of  the  first  importance  to  all  branches  of  the 
electrical  industry,  and,  indeed,  to  almost  every  industry 
that  is  carried  on  in  this  country.  It  marks  an  epoch  in 
the  history  of  electricity  supply  in  the  United  Kingdom, 
and  if  speedily  acted  upon — as  we  hope  it  will  be — it  will 
exercise  an  immense  influence  upon  the  future  of  that 
industry. 

The  general  tendency  of  the  liejxirt  was  closely  fore- 
shadowed in  the  conclusions  put  forward  by  the  Committee 
in  May  last  year,  on  the  basis  of  the  reports  of  the  Coal 
Conservation  Sub-Committee  of  the  Reconstruction  Com- 
mittee and  the  Electrical  Trades  Committee  of  the  Board 
of  Trade.  The  Electric  Power  Supply  Committee  then 
unanimously  recognised  the  importance  of  reducing  manu- 
facturing costs  to  meet  international  competition  after  the 
war,  the  urgent  necessity  of  a  cheap  and  universal  supply  of 
eJectric  power  for  this  purpose,  the  inefficiency  and  inade- 
quacy of  the  existing  system  of  supply,  which  could  only 
partly  be  alleviated  by  interconnection,  and  finally  the  neel 
of  the  complete  reorganisation  of  the  sup]ily  industry  as 
soon  as  possible. 

It  is  with  the  last  of  these  conclusions  that  the  ]iresent 
report  is  mainly  concerned.  After  broadly  I'eviewing  the 
subject  in  the  light  of  the  terms  of  reference,  and  justifying 
the.  conclusions  summarised  above,  with  the  help  of  ;i 
trenchant  letter  from  the  Electrical  Trades  Committee  to 
the  President  of  the  Board  of  Trade  (dat«d  January  I'.tth, 
1917),  in  which  the  appointment  of  a  Board  of  Commis- 
sioners with  ample  powers  was  reconimended,  the  Committee 
consigns  the  existing  system  to  the  scrap  heap  as  "  contrary 
to  the  national  interest,  wastefnl  of  fuel  resources.''  and 
detrimental  to  industry.  Far  wider  and  longer  views  than 
have  been  taken  in  the  past  are  recommended,  and  it  is  laid 
down  as  an  axiom  that,  in  the  interests  of  cheapness  of 
supply,  all  consumers  in  industrial  districts  "  should  iitiih- 
ill  takinff  llieir  xiipjih/  from  a  coDinion  si/sli'ui."  That  may 
be  taken  as  the  key-note  of  the  report,  and  it  is  in  perfect 
harmony  with  the  cry  for  co-operation  which  is  heard  on 
every  hand  throughout  industrial  and  commercial  circles 
In  future  the  lone  hand  will  be  out  of  fashion,  and  it  will 
be  the  duty  of  every  man  to  .'•  play  for  his  side."  In  many 
cases  it  will  involve  a  wrench,  if  only  a  sentimental  one  : 
duty  seldom  marches  hand  in  hand  with  inclination,  and 
not  only  corporations  and  companies,  but  individuals  also, 
will  feel  that  they  are  called  upon  to  sacrifice  their 
iispirations  and  ideals  upon  the  altar  of  national  advantage. 
They  have  our  sincere  sympathy,  though  we  are  fully 
convinced  that  none  of  them  will  suffer  in  a  material  sense. 
The  first  step  taken  by  the  Committee  towards  tlie 
fulfilment  of  the  terms  of  reference,  we  hardly  need  say 
[529] 
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is  to  recommend  the  immediate  establishment  of  "  one 
(^tral  authority  to  regulate  generation  and  distribution  " 
tliroughout,  the  United  Kingdom,  as  a  matter  of  urgency- 
On  this  point  we  think  there  is  universal  agreement.  We 
may  here  recall  the  fact  that  this  proposal  was  originally 
put  forward  in  a  paper  submitted  to  the  Institution  of 
Electrical  Engineers  by  Mr.  E.  T.  AVilliams,  in  January. 
191li,  as  ail  essential  part  of  his  comprehensive  scheme  for 
the  reorganisation  of  electricity  supply  in  this  country. 
While  the  details  of  the  Committee's  scheme  differ  in  many 
respects  from  the  original  plan  developed  by  Mr.  Williams, 
partly,  perhaps,  'because  he  prudently  abstained  from 
■advocating  wholesale  purchase  and  State  assistance  lest  his 
views  should  be  regarded  as  visionary  and  impracticable 
(^two  years  ago) — the  fact  remains  that  he  set  the  ball 
rolling,  and  he  should  be  given  due  credit  for  a  feat  which 
might  well  have  been  regarded  as  outside  the  bounds  of 
possibility.  The  pioneer  work  of  Mr.  R.  A.  Chattock  in  . 
this  connection  also  ought  not  to  be  overlooked :  in  his 
j)residential  address  to  the  I.M.E.A.  in  June,  1914,  he 
enunciated  the  liroad  principles  which  underlie  the  tech- 
nical recommendations  of  the  three  Committees. 

The  Committee  recommends  the  appointment  of  five 
Commissioners,  of  whom  three  should  give  their  whole  time 
t'l  the  work,  with  '•  substantial  salaries,  not  less  than  £8,000 
per  annum "  :  "  engineering  qualifications  and  business 
experience  of  the  highest  order "  are  called  for,  and  the 
work  falling  on  the  Commissioners  is  rightly  regarded  as 
likely  to  be  heavy.  Having  regard  to  the  commercial  value 
if  "engineering  qualifications  and  business  experience  of  the 
highest  onhr"  and  the  income  that  their  possessors  can 
count  upon  in  private  practice,  the  salary  named  is  by  no 
means  excesssive  :  let  us  hope  that  a  liberal  interpretation 
will  be  placed  on  the  words  "  not  less  than,"  for  the  duties 
and  powers  to  be  conferred  upon  these  Commissioners  do 
undoubtedly  call  for  the  appointment  of  the  very  ablest  men 
that  the  country  can  pro\ide. 

The  division  of  the  country  into  districts,  each  controlled 
by  a  Board  under  the  supervision  of  the  Commissionere,  follows 
on  the  lines  of  the  Coal  Conservation  Committee's  report, 
but  the  functions  of  the  District  Boards  are  more  far- 
reaching  ;  the  recommendation  that  they  should  proceed  to 
purchase  all  the  "  public  utility  "  power  stations  in  their 
areas  is  somewhat  startling.  It  settles  at  one  stroke  a  great 
many  difficult  problems,  and  the  Committee  is  to  be  con- 
gratulated on  the  daring  spirit  in  which  it  has  dealt  with 
this  most  important  question.  Private  plants,  it  will  be  noted, 
are  not  to  be  purchased,  but  where  new  plant  is  installed 
it  is  to  be  subject  to  regulations  to  ensure  that  it  shall  fit 
in  with  the  general  system  ;  the  Committee  clearly  contem- 
plates the  supply  of  power  at  such  a  low  price  that  private 
owners  of  generating  plant  will  ultimately  find  it  to  their 
advantage  to  come  on  the  public  mains. 

As  regai'ds  "  operation,"  it  is  left  to  the  District  Board, 
subject  to  the  approval  of  the  Commissioners,  to  decide 
whether  it  shall  itself  undertake  the  duties  or  lease  the 
undertaking  to  a  company.  No  preference  for  one  or  other 
of  these  alternatives  is  expressed  in  the  Report,  but  an  im- 
portant pronouncement  is  made  to  the  effect  that  if  the 
former  is  adopted,  the  Board  shall  make  no  divisible  profit. 
The  same  point  is  referred  to  later  in  connection  with  dis- 
tribution ;  the  majority  of  the  Committee  hold  that  muni- 
cipal distributors  should  not  seek  to  make  a  profit  for  the 
relief  of  local  rates,  and  the  minority  agree  that  such  profits 
should  be  limited  to  a  small  percentage.  We  have  always 
maintained  that  electricity  supply  undertakings  conducted 
iiy  public  bodies  should  not  make  profits,  and  we  are  glad 
to  see  this  view  endorsed  by  the  Committee,  which  ex- 
nlicitly    states   that    "  the  object   bs  be    kept  in  view  is 


the  cheapest  possible  supply  of  electricity  for  industry," 
which  should  not  be  hampered  "  by  overcharging  consumers 
of  electricity  for  the  benefit  of  other  ratepayers."  As 
regards  the  second  alternative,  the  Committee  repeatedly 
advocates  the  establishment  of  a -community  of  interest 
between  suppliers  and  consumere,  suggesting  that  to  this 
end  the  shareholders  of  the  lessee  company  should  be 
largely  composed  of  the  consumers  in  the  district,  and  that 
the  terms  of  the  lease  should  include  the  regulation  of 
profits  on  a  sliding  scale  or  other  system.  There  is  much 
to  be  said  in  favour  of  such  a  procedure,  but  we  believe 
there  will  not  be  many  cases  where  the  municipal 
authorities,  who  will  be  strongly  represented  on  the  District 
Boards,  will  countenance  the  leasing  of  operation  to  a 
company.  The  North-East  Coast  is,  of  course,  an  excep- 
tional case,  unique  of  its  kind  in  this  country,  and  the 
Committee  makes  special  reference  to  the  low  costs  of 
supply  over  this  wide  area  in  support  of  the  policy  of 
centralisation.  Provision  is  also  made,  somewhat  furtively, 
for  the  continuance  of  supply  by  an  undertaking  which  is 
already  operating  on  a  large  scale  and  over  a  large  area,  a 
course  which,  no  doubt,  will  be  insisted  on  by  such 
important  undertakings  as  those  of  ManchestM',  Glasgow, 
Birmingham,  &c.  In  our  opinion,  this  is  a  policy  of 
questionable  merit ;  it  will  surely  lead  to  controversy  and 
wire-pulling,  and  if  acted  upon  it  will  deprive  the  smaller 
communities  adjacent  to  such  an  area  of  the  benefits  they 
ought  to  derive  from  their  propinquity,  unless,  indeed,  the 
big  undertaking  thus  singled  out  is  comjirtled  to  supply  the 
whole  (listrirt.  Otherwise  the  absurd  position  in  which  the 
power  companies  were  placed -namely,  that  of  having 
powers  to  supply  only  the  unprofitable  areas  outside  the  big 
towns — would  be  reconstituted,  and  that  would  be  a  fatal 
error.  Suppose,  for  example,  that  Manchester  Corporation  is 
authorised  to  "  carry  on  "  ;  either  it  should  supply  the 
whole  of  the  South  Lancashire  area,  from  a  sufficient 
number  of  power  stations,  or  else,  if  it  is  confined  to  its 
present  ai'ea,  the  Board  supplying  the  adjoining  district 
will  be  in  the  undesirable  position  above  mentioned. 

With  the  constitution  of  the  Boards  and  the  methods  of 
finance,  both  questions  of  the  first  importance,  we  have  not 
space  to  deal  on  this  occasion.  We  must,  however,  refer  to 
the  subject  of  distribution.  The  Committee  recommends 
that  this  function  should  continue  to  be  performed  by  the 
present  distributor,  if  they  so  desire,  and  that  the  engi- 
neering staff  of  the  distributors  should  co-operat€  with  the 
engineers  of  the  District  Electricity  Board,  or  its  lessees, 
and  says  : — "  The  distributors  must  recognise  that  distribu- 
tion is  as  important  as  generation,  and  requires  the  same 
skilled  technical  direction.  //  would  he  a  fatal  jiolicy  if  the 
distrihators  were  to  affemjd  to  cut  down  their  engineers' 
salaries,  just  when  the  new  and  cheaper  bulk  supply  ought 
to  make  them  liusier  than  ever."     (Our  italics.) 

We  desire  to  emphasise  this  passage  to  the  utmost  of  our 
power.  We  have  dealt  with  the  subject  before  on  exactly 
the  same  lines,  and  we  regard  the  matter  as  being  of  the 
first  importance  to  the  future  success  of  the  electricity  supply 
industry,  as  well  as  to  the  peace  of  mind  of  the  engineering 
staffs  of  existing  undertakings.  The  prospects  of  the  industry 
are  almost  unlimited,  and,  as  the  Committee  points  out, 
under  the  new  rei/ime  there  should  be  new  and  improved 
openings  for  engineers  and  other  officials  ;  our  sympathies 
are  with  those  who  fear  the  contrary,  but  we  are  convinced 
that  their  doubts  are  entirely  unfounded.  The  Committee 
quite  rightly  recommends  that  provision  should  be  made 
for  compensation  for  displaced  officials  in  cases  of  hardship, 
but  we  believe  that  the  demand  for  skilled  engineers  will 
be  so  pressing  that  their  circumstances  in  life  will  be  greatly 
and  progressively  improved.     It  will  be  observed  that  the 
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'iliities  of  the  Commissioners,  in  the  opinion  of  the  f!om- 
niittee,  "  should  inchide  tlie  eiiroitmr/pmeii/  of  the  supply 
And  distribution  of  electricity"  :  as  we  have  pointed  out  on 
previous  occasions,  it  is  useless  to  provide  for  indefinite  ex- 
pansion of  the  supply  of  electricity  without  correspondingly 
ileveloping  the  demand,  and  there  will  he  abundant  scope  at 
the  di.stribntion  end  of  the  undertaking  for  the  exercise  of 
■ngineeriug  ability  and  commercial  acumen. 

The  recommendations  that  the  State  shall  assist  in  pro- 
viding the  necessary  funds  for  new  developments,  that  the 
latter  shall  be  taken-  in  hand  immediately,  that  extended 
powers  for  the  erection  of  overhead  lines  and  for  compulsory 
wayleaves  should  be  conferred  upon  the  Commissioners, 
that  rating  reforms  shall  be  put  in  hand,  and  that  water- 
rights  for  condensing  purposes  shall  be  secured,  are  all  of 
the  greatest  importance,  and  we  hope  they  will  soon  be 
embodied  in  an  Act  of  Parliament ;  but  the  discussion  of 
these  and  other  matters  must  be  deferred.  For  the  moment 
we  can  only  add  a  comment  on  an  a-spect  of  the  subject 
tvhich  ought  always  to  be  kept  in  view  as  a  matter  of  the 
iirst  importance — the  saving  of  fuel  which  can  be  counted 
upon  to  accompany  the  development  of  the  scheme,  and 
Avhicli  is.  indeed,  one  of  its  principal  objects.  Concurrently 
with  economy  in  tlie  generation  of  electricity  there  will 
^■ome  economies  due  to  the  abolition  of  small  power  plants,  to 
the  development  of  electric  lighting,  cooking,  and  heating, 
and  to  the  electrification  of  railways,  resulting  in  an  aggre- 
gate saving  which,  we  believe,  when  the  nqw  system  is  in 
fnll  operation,  will  easily  repay  the  whole  of  the  additional 
capital  outlay  in  a  single  year  :  this  consideration  alone 
would  amply  justify  the  recommendation  of  the  Committee 
that  the  Government  should  not  wait  until  prices  have  fallne, 
but  should  push  on  with  the  work  of  reorganisation  and 
.new  construction  without  delay. 


The  l.E.E. 
Meeting. 


An  interesting  incident  at  the  annual 
general  meeting  of  the  Institution,  last 
week,  was  the  participation  of  Mr.  G. 
Semen/,1^.  who  is  the  loL'al  hon.  secretary  of  the  l.E.E.  in 
Italy,  and  stands  at  the  head  of  the  electrical  engineering 
profession  in  that  land  of  samhine,  water-power,  and  lavish 
hospitality.  Many  of  the  members  who  took  part  in  the 
memorable  tour  of  the  l.E.E.  in  Northern  Italy,  in  1903, 
will  recall  with  jileasnre  the  courtesy  and  assistance  rendered 
to  them  by  Mr  Semenza,  an  Italian  born  in  England,  who 
was  mainly  responsible  for  the  admirable  organisation  of 
the  tonr,  and  will  join  with  us  in  welcoming  him  to 
liOndon. 

Keferring  to  the  metric  system,  which  was  under  dis- 
-cussion,  Mr.  Semenza  pointed  out  that  our  Italian  Allies 
were  anxious  that  Britain  should  take  the  place  of  Germany 
in  their  raai'kets,  but  there  was  a  serious  obstacle  to  the 
fulfilment  of  that  wish — namely,  the  English  system  of 
weights  and  measures.  The  adoption  of  tlie  metric  system, 
he  said,  was  essential  to  success,  and  he  urged  that  this  was 
(/  iiuittcr  (if  f/if  /lii/hesf  imporfaui-f.  We  commend  this  state-,r; 
ment  to  the  notice  of  our  readers  ;  coming  from  an  Italiate<« 
engineer,  who  is  a  sincere  well-wisher  of  this  country,  and 
intimately  conversant  with  trading  conditions  in  Italy,  it  is 
of  e.\ceptional  significance  and  weight. 

Practically  the  only  criticism  of  the  Report  of  the  Council 
at  tfe  meeting  was  that  which  was  directed  to  the  rather 
jimbignous  reference  to  the  metric  sj«tem  in  connection 
-with  the  Engineering  Standards  Committee's  specifications. 
As  published  in  the  report,  it  stated  in  a  roundaliout  way 
that  the  standard  dimensions  could  be  stated  either  in  inchps 
with  metric  equivalents  added,  or  in  metric  measures  alone, 
or  in  metric  measures  with  inch  equivalents  added,  as 
desired  liy  the  manufacturing  interests  concerned,  and  we 
did  not  think  it  worth  while  even  to  mention  the  matter  in 
iiur  abstract  of  the  report.  There  is,  however,  one  signi- 
ficant feature  in  this  statement — namely,  that  the  remaining 
alternative,  that  of  stating  the  dimensions  in  inches  alone, 
I'S  conspicuously  absent. 


The  export  trade  expansion  scheme 
^Ex" aniion''*  advanced  by  Sir  Charles  Mandleberg,  of 
Schemes.  Manchester,  to  which  we  have  referred  in 
some  detail  already,  is  making  .satisfactory 
progress.  Our  readers  are  aware  that  it  is  in  no  sense  a 
specialised  scheme  for  the  trade  in  whirh  they  are  interested, 
but  obviously  there  is  plenty  of  room  for  organised  efforts 
on  the  part  of  general  traders,  as  there  is  also  for 
co-operative  action  among  the  large  number  of  electrical 
firms  who,  either  through  ineligibility  or  indisposition,  are 
outside  the  circle  of  what  we  understand  as  "  the 
larger "  electrical  manufacturing  firms.  lip  to  the 
present.  Sir  Charles  has  not  made  any  systematic  effort  to 
approach  the  general,  body  of  manufacturers,  but  he 
recognises  what  an  excellent  service  the  trade  Press  is  able 
to  render  in  making' the  matter  known,  and  we  believe 
that  it  is  largely  through  such  a  medium  that  some  2.50  firms 
in  various  industries  and  in  all  parts  of  the  country  have 
associated  themselves  with  the  proposal,  which,  in  essence, 
is  for  the  establishment  of  a  Briti-sh  Manufacturers' 
Corporation  working  on  mutual  lines  with  the  object  of 
placing  manufacturers  in  a  better  position  to  extend  their 
overseas  trade  after  the  war.  A  pamphlet  has  lieen  issued 
giving  the  names,  trades,  and  addresses  of  the  firms  who 
have  entered  into  agreement  to  this  end.  They  include  a 
few  electrical  firms,  and  others  interested  in  machine  and 
engineers'  tools,  belting  and  packing,  scientific  instruments, 
elevators,  vacuum  cleaners,  &c. — forming  a  not  unimportant 
percentage  of  the  whole.  Sir  Charles  has  not  been  precipitate 
in  calling  the  preliminary  meeting  of  supporters,  owing  to 
the  general  situation,  but  he  is  about  to  convene  such  a 
gatherinsi  so  that  a  Provisional  Committee  may  be  appointed 
to  formulate  the  scheme  in  detail.  He  invites  manu- 
facturers who  are  interested  to  communicate  with  him  at 
once  at  Albion  Works,  Pendleton,  Manchester.  Firms  who 
nave  not  already  made  their  export  trade  expansion  plans, 
or  are  desirous  of  supplementing  arrangements  already 
entered  into,  should  study  our  previous  references  to  the 
proposal  (EmcTRiCAL  RtsViEW,  December  14th,  i917,  Feb- 
ruary Sth,  19 IS),  and,  if  necessary,  apply  to  the  promoter 
for  further  particulars. 


Employment  for 
Disabled  Men. 


One  of  the  most  important  war  proli- 
lems  before  the  country,  both  from  the 
humanitarian  and  from  the  industrial  point 
of  view,  is  that  of  finding  suitable  employment  for  the  sailors 
and  soldiers  who,  in  fighting  our  battles,  have  suffered  bodily 
injuries  which  result  in  their  partial  disablement.  Excellent 
work  has  been  done  by  the  Institution  of  Electrical 
Engineers,  both  in  London  and  in  some  of  the  provincial 
centres,  towards  training  disabled  men  in  electrical  work, 
and  the  Ministry  of  Pensions  has  made  arrangements  for 
the  same  purpose,  with  gratifying  results.  From  time  to 
time  we  have  published  articles  dealing  with  the  subject, 
and  in  this  issue  we  give  some  particulars  based  upon  the 
actual  experience  of  a  central  station  engineer,  which  indicate 
various  classes  of  work  for  which  certain  kinds  of  disablement 
render  a  man  unsuitable.  Information  of  this  kind  is  very 
useful,  and  as  experience  accumulates  much  more  will 
become  available.  We  trust  that  engineers  employing  dis- 
abled men  will,  for  the  sake  of  those  who  are  yet  to  come, 
keep  us  informed  as  to  any  new  openings  that  may  be  found 
for  them,  and  give  them  the  benefit  of  their  experience. 
We  may  point  out  that  it  is  not  only  in  electricity  supply 
that  disabled  men  can  be  efficiently  employed  :  in  many 
manufacturing  processes  blind  men,  and  deaf  men,  may  be 
as  useful  as  those  who  possess  all  their  faculties  unimpaired, 
and  we  owe  it  to  them  as  a  sacred  duty  to  exert  ourselves 
on  their  behalf. 
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DISABLED     SOLDIERS     AND     THEIR 
EMPLOYMENT. 

By  "RESEARCH," 


Untiv  the  war  is  over,  a  discharged  soldier  may  be  con- 
sidered as  a  disabled  soldier.  The  disablement  may  not 
be  visible,  but  it  prevents  him  being  of  use  for  active 
service,  and  also  prevents  him  from  taking  strenuous  jobs 
in  civil  life.  Many  of  these  men  will  have  to  find  other 
work  to  do,  and  there  are  many  jobs  in  the  electrical  supply 
business  that  they  may  become  proficient  at.  After  the  war 
business  will  be  more  strenuous  than  in  the  past,  if  this 
country  is  to  keep  its  place  in  the  sun.  Every  man  that 
can  work  must  do  so.  The  electrical  supply  business  cannot 
mid  any  place  for  men  suffering  from  the  following  disable- 
ments :  loss  of  both  eyes,  total  loss  of  hearing,  bad  shell 
shock,  loss  of  both  legs,  or  very  defective  heart.  Their  lot 
must  be  made  as  happy  as  possible,  and  some  of  them  may 
find  light,  special  jobs  to  occupy  them. 

Employers  and  men  are  up  against  diflScuIties  which  must 
be  overcome.  Men  are  given  jobs  to  do  in  which  their  dis- 
ablement is  eventually  found  to  be  a  serious  drawback. 
This  is  bad  for  all  parties.  The  employer's  enthusiasm  in 
engaging  disabled  soldiers  may  be  damped  considerably,  the 
man  engaged  feels  the  position  keenly  as  his  disablement  is 
rubbed  in,  and  much"  time  spent  in  special  training  is 
wasted.  Let  us,  therefore,  consider  the  various  positions 
and  the  disablement  that  disqualifies  a  man  for  a 
particular  position  : — 

Disqualifying  disablement. 

f  Shell  shock  (steady  nerves  required"). 

Heart    bad    (danger    of    electrical 

shock). 
Loss  of  arm  (cannot  work  regulator 
handles). 
J  Loss  of  leg'  (cannot  get  about  quickly 
^t      when  there  is  a  breakdown). 
I  Loss     of     hearing     (cannot    detect 
I      things   starting  to  go  wrong  by 
I      sound). 

Loss  of  smell  (cannot  smell  machines 
{,     or  cables  getting  hot). 
/  Heart  bad  (hard  work  required). 
1  Loss  of    arm  (cannot   wofk   regu- 
-:      lators,  &c.). 

Loss  of  leg  (cannot  get  about  quick 
'      enough). 

1L0SS  of  arm  (full  complement  of 
fingers  required). 
Loss  of  eye  (good  eyesight  required, 
and  must  be  able  to  judge  dis- 
tances accurately). 
Loss  of  arm  (both  hands  required). 
Loss  of  hearing. 


Position. 
1.  Switchboard  attendant. 


2.  Sub-station  attendant. 

3.  Air  compressor  or  hy- 
draulic plant  attendant. 

1.  Battery  attendant. 


5.  Engine  driver. 

6.  Greaser. 

7.  Stoker. 

8.  Meter     or     instrument 

repairer. 

9.  Armature  &  coil  winder. 


10.  Telephone  work. 

1 1 .  Bell  work. 

12.  Signalling  devices. 
1 II.  Meter  inspector. 

14.  Motor  inspector. 

15.  Motor  repairer. 

II).  Installation  inspector. 
17.  Installation  complaints. 


Loss  of  leg,  hearing,  or  eye. 
Loss  of  leg,  hearing,  smell. 

{Loss  of  leg  or  arm,  hearing,  smell, 
bad  heart. 
Loss  of  leg,  hearing,  arm. 
f  Lo.ss  of  leg,   arm,   hearing,    smell, 
\      bad  heart. 

f  Loss  of  leg,  arm.  hearing,  sqiell. 
■  Loss  of  arm.  hearing,  smell. 


not  care  to  expose  his  ignorance  before  boys.  The  passing 
of  examinations,  whilst  desirable,  sliould  not  be  pressed,  as 
this  may  frighten  some  away  from  the  classes. 

The  first  three  or  six  months  might  be  spent  in  teaching^ 
elementary  electricity  and  magnetism,  with  fi'equent  visits 
to  various  works  to  enable  the  disabled  soldier  to  see  for 
himself  the  different  branches  and  decide  which  one  is  the  best 
for  him.  He  should  then  receive  special  instruction  in  the 
branch  he  has  chosen. 

Studying  the  table  of  positions  possible,  it  will  be  seen 
that  tliey  may  be '  divided  into  four  classes.  Positions 
numliered  5,0,7, 2i,  25, 26  do  not  require  technical  education. 
Of  the  remaining  three  classes,  the  first  might  comprise 
jtositions  1,  2,  3,  and  4.  The  men  choosing  these  positions- 
would  be  on  shift  work,  and  special  arrangements,  if 
possible,  should  be  made  for  the  men  missing  one  week  out 
of  three  without  losing  touch  with  the  lessons. 

The  next  class  might  be  called  the  inspectors'  class,  and 
comprise  10,  11,  12,  13,  1-t,  16,  18,  20,  21,  22.  A  know- 
ledge of  testing  and  what  constitutes  defects  in  apparatus 
would  be  necessary. 

The  final  class  would  contain  the  repairers,  jx)sitions 
S,  ;i,  10,  11,  12,  15,  17,  19.  A  knowledge  of  testing  and 
of  the  construction  of  apparatus  is  necessary  for  this,  besides, 
of  course,  some  mechanical  skill. 

Some  suitable  rules  for  the  employment  of  disabled 
soldiers  are  necessary  : — 

1 .  Original  employes  now  serving  in  the  Army  to  have 
first  claim  to  the  most  suitable  job  when  they  return.  Dis- 
abled soldiers  taken  on  must,  if  requested,  obtain  a  position 
elsewhere  to  make  room  for  the  original  employe.  The  em- 
ployer could  promise  to  give  one  to  three  months'  notice  to- 
allow  sufficient  time  to  obtain  another  position. 

2.  The  expense  of  prolonged  stopjiing  off  duty  through 
illness,  probably  necessitated  by  their  injuries  received 
whilst  in  the  Army,  not  to  be  borne  wholly  by  the  employer, 
but  should  be  provided  for  by  the  Government. 

3.  In  learning  a  new  job,  small  pay  to  be  given  for  a 
short  period  and  then  fall  ordinary  pay  if  evidence  is  shown 
by  attending  classes  or  studying  that  an  earnest  attempt  is- 
being  made  to  become  proficient. 

The  disabled  soldier  should  take  into  consideration  the 
following  facts  : — That  as  regards  pay,  if  he  is  able  to- 
undertake  the  work  of  a  fully  qualitied  man,  he  is  entitled 
to  the  full  rate  of  pay.  If,  through  lack  of  training  or 
physical  infirmity,  he  can  only  take  the  place  of  a  woman 
or  boy,  he  must  be  satisfied  with  a  less  pay.  That  bad 
time-keeping,  from  whatever  cause,  either  prevents  a  per- 
son's employment,  or  two  persons  must  be  employed  to  do 
one  person's  work.  That  if  time  is  spent  in  training  a 
person  in  a  new  job  the  employer  is  entitled  to  that  person's 
services,  when  efficient,  for  a  little  time  afterwards  at  least.  • 
The  employer,  on  his  part,  must  remember  that  special 
patience  must  be  shown  and  allowance  made  for  these  men 
who  have  passed  through  experiences  such  as  never  occurred 
before,  and  have  sacrificed  themselves  for  the  safety,  honour. 
and  welfare  of  tlieir  country. 


Loss  of  leg.  arm,  smell,  bad  heart 
Loss  of  arm,  eye. 
Loss  of  arm,  eye,  hearing,  smell. 
Loss  of  arm,  hearing,  smell. 

Loss  of  hearing,  arm. 


18.  Heater  and  cogker  in- 
spector. 

111.  Heater  and  cooker  re- 
pairer. 

21.  Ma  ns  fuse  inspecting. 

21.  Mains  records. 

22.  Meter  tester, 
2S,  Coal,  water,  and  oil  tester. 
21.  Ciateman. 
25.  Timekeeper. 
21).  Clerical  work. 

For  the  teaching  and  instructing  of  these  men  the  ordi- 
nary routine  is  unsuitable.  The  aim  of  the  ordinary 
technical  class  is  to  give  a  boy  a  varied  electrical  education 
extending  over  three  to  six  years,  which  fits  him  for  any  j 
branch  of  the  electrical  business.  A  man  changing  his 
business  later  on  in  life  cannot  spare  all  this  time,  and 
cannot  expect  to  become  proficient  all  round.  He  wants 
'help  to  show  him  what  branch  of  the  business  he  will 
stand  the  most  chance  of  becoming  efficient  at,  and  then 
special  coaching  in  that  branch  of  a  very  practical 
character.  Long  holiday  periods  must  be  cut  out.  Boys 
and  men  should  not  be  taught  together,  as  the  man  has 
forgotten   much  of  what  he  learnt  at    school,   and  would 


SOME     INTERESTING     FACTS     RELATING 
TO     LAMP     RENEWALS. 


By  "ATLANTIC 


Cases  come  to  the  attention  of  all  electrical  contractins  and 
others  employing  »nil  installing  lamps  where  apparently, 
for  some  undiscoverable  reason,  lighting  installations  show 
for  some  time  a  considerable  number  of  burn-outs  calling 
for  a  rate  of  renewal  which  is  higher  than  normal.  This 
higher  rate  of  burn-outs  and  replacement  quite  frequently 
leads  to  dissatisfaction  with  lamps,  and  complaints  as  to 
their  quality,  and  the  tendency  of  the  user  is  to  lay  the , 
blame  upon  the  lamps. 

The  following  account  of  how  lamp  failures  occur,  with 
an  explanation  of  the  apparently  high  rate  on  new  installa- 
tions, may  be  of  considerable  value  in  showing  that  these 
variations  in  buruiiig-outs  and  renewals  of  lamps  are  not 
necessarily  due  to  poor  lamp  quality. 


.J 


Vol.  82.     No.  2,115,  June  7,  191f 


THE    ELECTKICAL    REVIEW. 


533 


In  a  new  installation  it  is  quite  generally  found  in  service 
experience  that  for  a  long  time  after  the  lamps  have  been 
installed  there  is  a  variation  or  fluctuation  in  the  rate  of 
lamp  burn-oute.  This  range  of  variation  becomes  less  with 
the  time  of  burning,  until  the  rate  of  burn-outs  and  renewals 
finally  becomes  constant.  Now,  this  variation,  which  is 
often  attributed  to  inferior  lamp  quality,  is  shown  by  the 
following  analysis  to  result  from  the  burn-out  characteristics 
of  incandescent  lamps. 

Take,  for  instance,  an  installation  in  which  all  the  lamps 
are  new.  During  the  first  two  or  three  hours  of  service  a 
small  percentage  of  the  lamps  will  burn  out.  As  the  period 
of  burning  approaches  the  rated  life  of  the  lamps — i.e., 
800  to  1,000  hours — the  rate  of  burn-outs  will  increase. 
Referring  to  fig.  1,  the  solid  curve,  which  is  known  as  the 
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Fig.  1. — Diagram  showing  the  normal  condition  affecting  burn- 
outs of  well-made  incandescent  lamps  with  an  averagre  life  of 
about  l.OuO  hours.  The  solid  line  curve  is  the  mortality  or 
survivor  curve,  indicating  the  percentage  of  .surviving  lamps  at 
each  period  of  burning  hours  (.shosvn  on  the  horizontal  scale). 

The  dotted  line  curve   is  the   failure  curve,  showing  the 
percentage  of  lamps  failing  at  each  period  of  burning  hours. 

mortality  or  survivor  curve.  grap"hically  represents  the 
above  principle.  For  example,  for  the  first  200  to  30(» 
ours  of  service  the  lamp  failures,  it  will  be  noted,  are 
comparatively  few,  but  afterwards  the  rate  of  mortality 
steadily  increases  up  to  200  to  3ii0  hours  beyond  the 
average  life  (1,000)  of  all  lamps.  After  this  period  the 
rate  of  mortality  decreases  continuously  until  the  entire 


the  average  life  period  of  the  lamp  (1,000  hours) — Le., 
at  the  life  period,  1,200—1,300  hours,  After  this  point 
the  rate  of  lamp  breakages  declines  till  all  the  lamps  are 
burnt  out.  ^^  ;  ; 

To  get  the  total  lamp  failures,  we  must  take  not  only  fcjie 
failures  of  the  original  lamps,  but  the  failures  of  the  lamps 
replacing  them,  into  consideration — i.e.,  take  all  the  failures 
both  of  new  and  replaced  lamps.  Now,  if  we  take  the 
normal  rate  of  burn-outs  and  renewals  a.s  100  per  cent,  and 
plot  the  total  lamp  burn-outs  and  renewals  as  a  percentage 
of  the  normal  rate  of  burn-outs,  we  have  the  curve  shown 
in  fig.  2.  This  curve  very  clearly  illustrates  the  periodic 
fluctuation  in  the  rate  of  lamp  burn-outs.  It  will  be  seen 
that  it  starts  with  any  new  installation  considered  at  very 
low  percentages  of  the  normal  rate  of  burn-outs — i.e.,  below 
20  per  cent.— and  at  about  400  houi-s  the  rate  of  burn-outs 
begins  to  grow  very  rapidly,  rises  fully  to  the  normal  rate 
of  100  per  cent. ;  passes  this,  and  goes  up  to  140  per  cent, 
rate  of  burn-outs  at  about  1,400  hour-s.  The  rate  of  bum- 
out  then  declines  to  normal,  and  goes  below  normal  to  a 
75  per  cent,  rate  of  burn-outs  at  about  1,7.00  hours.  The 
rate  of  burn-out  then  rises  again  to  a  maximum  rate  of 
1 10  per  cent,  of  normal  burn-oute  at  about  2,400  hours, 
and  then  the  curve  again  declines  to  about  95  per  cent,  of 
normal  at  about  3,000  hours.  As  the  time  of  burning 
goes  on,  the  oscillations  of  this  renewal  rate  curve  show  a 
decrease  in  range,  and  finally,  at  4,000  to  5,000  hours' 
active  use  of  the  installation,  the  renewal  rate,  it.  is  seen, 
becomes  practically  constant  and  normal. 

It  is  thus  clearly  shown  that  for  a  period  up  to  4,000  to 
5,000  hours'  total  use  of  a  new  lighting  installation  the 
rate  of  lamp  renewals  for  certain  included  periods  may  be 
considerably  higher  than  would  be  normally  expected,  and 
for  certain  other  periods  the  rate  may  be  lower  than  the 
normal  rate.  These  swings  in  rate  of  burn-out  tend  to 
balance  each  other,  so  that  if  the  full  period  of  the  use  of 
the  installation  is  taken  the  variation  in  the  lamp  burn-outs 
will  be  alwut  the  same  as  if  the  burn-out  rate  were  normally 
constant  from  the  beginning. 

A  study  of  the  question  by  the  aid  of  the  curves  is  most 
useful,  in  showing  that  for  every  new  installation  a  con- 
siderable rise  in  lamp  burn-outs  and  renewals  is  to  be  expected 
in  the  first  1,200  hours'  of  use,  and  that  the  rate  of  renewal 
will  be  a  maximum  at  between  1,000  and  1,400  hours  for 
lamps  having  an  average  life  of  about  1 ,000  hours. 
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Fig.  2. — Diagram  showing  the  fluctuations  in  lamp  burn-outs  after 
a  new  lighting  installation  is  made,  for  a  period  up  to  .i.OOO 
hours  of  service  of  the  installation.  This  curve  is  plotted  so 
as  to  .show  the  percentage  variation  from  the  normal  rate  of 
burn-out, which  is  represented  by  the  TOO  per  cent.  (horizontaO 
line.  It  will  be  seen  that  the  rate  of  bum-out  of  lamps  reaches 
a  peak  value  of  140  per  cent,  at  about  l.SOO  hours,  and  the 
fluctuations  both  above  and  below  the  normal  rate  of  burn- out 
continue  with  the  oscillations  of  the  renewal  rate  curve, 
decreasing  until  they  practically  disappear,  at  4.000  to  .5.000 
hours  of  sprvice  of  the  installation,  when  the  lamps  settle 
down  to  the  normal  rat«  of  burn-out  represented  by  the.lOOper 
.cent.  line. .- ^ . .■■ 

■  nutaber  of  the  initial   lamp;' has  failefl;    Thebrfiken  line 
cuive  in -fig.  1. represents  the  variati.oij  of  th'e  •w/f'  of  burn- 
niits-or.  renewals  unfler  the",conditioris.  •repr(i«'iited-"'hy  .tho' 
solid-lineicurve.     It  will  be-.noticed  thattliisratetgradually 
increases  and  shows  a  maximum  or  peak  point  just  beyond 


THE     NEED     FOR     HYDRO-ELECTRIC 
DEVELOPMENT     IN     SPAIN. 


[Bt  Our  Correspondent  in  Spain.] 


The  question  of  the  utilisation  of  water  power  is  now 
receiving  marked  attention  in  Spain  from  all  quarters.  It 
is  doubtful  if  any  other  neutral  country  has  suffered  more 
during  the  war  than  Spain,  where  the  appalling  shortage  of 
coal  is  little  less  than  a  national  calamity. 

Spain  is  dependent  ujxm  foreign  supplies  for  about 
"2^  million  tons  of  coal  yearly,  approximately  30  per  cent . 
of  her  needs.  Dixring  the  past  year  hardly  any  coal  from 
foreign  sources  has  been  available,  and  to  shortage  of 
foreign  supply  is  added  the  prevailing  lack  of  rolling  stock 
and  cargo  boats,  intensified  again  during  the  -winter  months 
("when  coal  is  most  needed)  by  snowstorms  and  delayed 
tratfc  on  land  and  by  foul  weather  and  delayed  trafBc 
at  sea. 

The  irony  of  the  situation  is  £hat  Spain  is  a  conntiy  rich 
in  water  power.  The  hydro-electric  power  actually  in  nse 
is  not  more  than  250,000- KW.,  a  little  more  than  8- per 
■cent,  of  what  it  is  possible  'to  utilise  on  the  large  rivers 
alone.  Tbetotal  available  water  power  is  about  5,000,000  h.p., 
fire  times  Mr.  Newlands's  estimate  for  the  British  .Ibles. 
"It  is  trtie  that  the  wholewte  rlesti'tu'tion  -of"  -forests  Ir-  past 
times'  h/\s  had  a  very  iletrimcntal-etrvct;  upon  the  evenness 
•  Jhf.slreaiu  flow  tlirougbout  jSp^iuli.  an  ijffeit  ver^  keejilj^-felt 
hj-SpaiiLsh  agricifJture  at  the  ptftseiU  t'ime.-and  it  is  bet^Dining 
more  clo'rly  understood  that  tlie  sah nfi<in  I'f  Spanish  atrri. 
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cultiu-e,  by  means  of  improved  waterworks  and  irrigation, 
may  also  mean  the  development  and  salvation  of  Spanish 
manufacturies. 

At  the  "  National  Congress  of  Irrigation,"  held  in  Seville 
during  the  second  week  in  May,  Senor  Prado  Palacio  em- 
phasised this  point,  and  made  an  earnest  apjieal  that  hydro- 
electric development  should  go  hand-iu-hand  with  improved 
irrigation.  He  said,  further,  and  with  justifiable  bitterness, 
"  A  country  which  for  lack  of  coal  pays  to  foreigners,  in 
normal  times,  4}?  million  pounds  yearly  merely  to  sustain 
her  feeble  and  deficient  industries  ;  a  country  which  buys 
from  foreigners  £56,000,000  worth  of  manufactured  goods 
yearly,  and  more  than  £2,000,000  worth  of  cereals  ;  which 
allows  the  treasures  of  her  moving  waters  to  escape,  waters 
which  half  utilised  would  produce  the  moisture  necessary 
for  agriculture  and  the  force  needed  for  the  production  of 
articles  for  home  consumption,  would  produce  such  riches, 
agricultural  and  industrial,  that  we  could  export  instead  of 
importing;  such  a  countiy,  I  say,  has  jio  right  to  think, 
discuss,  or  act,  on  any  subject  until  a  plan  for  utilising  our 
available  water  powers  is  thought  out,  discussed,  and  put  in 
operation." 

One  of  the  best  known  authorities  on  the  subject,  Senor 
Irrutia,  points  out  in  his  recently  published  study,  "  La 
Energia  Hidroeloctrica  de  Espana,"'  that  00  per  cent,  of  the 
waterfalls  are  in  the  possession  of  speculators  who  have  no 
intention  of  developing  jtower,  but  are  simply  hanging  on 
for  a  rise  in  value.  It  is  likely  that  these  spciulatni's  will 
have  a  rude  awakening.  According  to  Lk  Eniiii'w  Eli'iirico, 
"  The  Minister  of  the  Interior  is  now  studying  the  subject, 
and  will  shortly  present  to  the  Cortes  various  projects, 
amongst  them  a  general  scheme  of  public  works,  construc- 
tion of  railways,  and  exploitation  of  mines.  It  is  also 
proposed  to  legislate  on  the  concession  and  development  of 
waterfalls.  Seeing  the  lack  of  coal  in  Spain,  it  is  very 
necessary  to  stimulate  the  exploitation  of  new  falls,  and  the 
Minister  proposes  to  reform  the  law  in  the  direction  of 
nationalising  the  development  of  waterfalls,  giving  the 
State  the  right  of  expropriation  of  all  those  concessions 
which  are  not  being  worked.  According  to  our  information, 
it  is  proposed  io  divide  Spain  into  zones,  obliging  the  supply 
authorities  of  each  zone  to  form  a  kind  of  'trust,'  with  the 
ultimate  object  of  nationalising  those  falls  which  are  to-day 
in  the  hands  of  foreign  capitalists." 

Circumstances  are  forcing  Spain  along  the  path  of 
progress.  There  is,  however,  a  serious  obstacle  in  the  way, 
i.e.,  the  construction  of  large  water  turbines  and  electric 
generatore.  Hitherto  these  have  been  imported,  but  outside 
sources  are  not  now  available.  One  of  the  largest  American 
makers  of  turbines  recently  wrote  to  me  ;  "  While  there  is 
a  great  need  for  water-power  development  in  Spain  as  well 
as  other  countries,  very  little  is  being  done  just  now,  and 
until  conditions  change  we  do  not  look  foi'  an  impro\ement." 
The  same  is  true  of  British  makers,  and  it  is  a  matter  for 
regret  that  they  cannot  seize  the  present  opportunity.  It 
is  doubtful  if  Spain,  unassisted.  I'an  manufacture  all  the 
necessary  heavy  machinery  either  this  year  or  during  the  next 
five  years,  but  assm-edly  she  will  try  to  do  so.  And  after 
the  war.  as  before,  Germany  will  again  be  supreme  in  the 
Spanish  field,  while  England  will  lose  the  greater  part  of 
the  trade  in  coal,  without  any  compensating  increase  in  the 
supply  of  manufaotured  goods. 


NATIONAL     ELECTRICITY     SUPPLY. 


The  report  of  the  Committee  appointed  by  the  Board  of  Trade 
to  consider  the  question  of  electric  power  supply  was  issued 
last  week,  as  briefly  mentioned  in  our  "  Kotes,"  and  can  be 
obtained  from  H.M.  Stationerv  Office  at  Imperial  House, 
KingsT\iiy,  London,  W.C.  3  (Cd.~  9062.  Price  3d.  not.)-  The 
f':>llowing  is  an  abstract  of  the  report:  — 

The  terms  of  reference  were  as  follows  : — 'To  consider  and 
report  what  steps  should  be  taken,  whether  by  legislation  or 
otherwise,  to  insure  that  there  shall  be  an  adequate  and 
economical  supply  of  electric  power  for  all  classes  of  con- 
sumers in  the  United  Kingdom,  particularly  industries  which 
depend  upon  a  cheap  supply  of  power  for  their  develoj^ment." 

The  reports  of  the  Coal-Conservation  Sub-C-ommittee  of  the 
Reconstruction  Committee,  and  of  the  Electrical  Trades  Com- 
mittee appointed  by  the  Board  of  Trade,  were  laid  before  the 


Committee,  which,  on  May  14th,  1917,  unanimously  came  to 
the  following  conclusions:  — 

1.  That  when   British  industry  is  subjected  to  the  test  of 
keen  international  competition  after  the  war,  its  success  will 
depend  upon  the  adoption  of  the  most  efficient  methods  and  ' 
machinery,   so  as  to  reduce  manufacturing  costs  as  much  as. 
possible. 

2.  That  a  highly  important  element  in  reducing  manufac- 
turing costs  will  be  the  general  extension  of  the  use  of  elec-  j 
trie  power  supphed  at  the  lowest  possible  price,  and  it  is  by 
largely  increasing  the  amount  of  power  used  in  the  industry  ' 
that  the  average  output  per  head,  and,  as  a  consequence,  the  • 
wages  of  the  worker,  can  be  raised.  .  1 

3.  That  the  present  system  imder  which  a  supply  of  elec-  ; 
tricity  is  provided  in  a  lai-ge  number  of  small  areas  by  sepa-  , 
I'ate  authorities,  is  the  result  of  a  pohcy  adopted  at  a  time  j 
when  the  apphed  science  of  electrical  engineering  was  in  its 
infancy,  and  is  incompatible  with  anything  that  can  now  be  , 
accepted  as  a  technically  sound  system. 

4.  That  the  interconnection  of  existing  electrical  supply  sta-  ] 
tions,  recommended  by  the  Board  of  Ti-ade  in  their  letter  of  ; 
May  25th,  1916,  however  desirable  in  itself,  cannot  alone  meet "; 
the  requirements  of  the  situation.  i 

•5.  That  a  comprehensive  system  for  the  generation  of  elec--; 
tricity,  and,  where  necessary,  re-organising  its  supply,  should  ■ 
be  estabhshed  as  soon  as  possible. 

It  was  then  decided  to  invite  representative  Association.i  ; 
thioughout  the  country  to  give  evidence  with  regard  to  the  " 
best  methods  of  giving  effect  to  these  conclusions. 

A  lett-cr  was  written  by  the  Electrical  Trades  Oommitte*"  to  ; 
the  President  of  the  Board  of  Trade  on  January  19th.  1917,  ' 
stating  that  witnesses  had  been  unanimous  in   showing  how  ; 
greatly  the  electricity  supply  industi-y  was  now  handicapped 
by  the  following  facts: —  , 

Electrical  legislation  in  the  past  had  restricted  the  proper  : 
expansion   of   the  supply  industry — the  electrical   areas  were 
t<x>  pai'ochial  and  entirely  discordant  from  the  economic  area.  ' 
of  electrical  supply.     The  result  has  been  a  great  growth  of 
small    uneconomical    stations,    with   resultant    waste  of  coal, 
and    generally  higher   charges  for  energy  than    would   have 
been  the  case  from  larger  areas  and  greater  concentration  of 
plant  in   larger  units,    and  more  economically  placed   power  ' 
stations.  ■  , 

Past  lack  of  foresight  in  the  granting  of  authority  for  the  ^ 
supply  of  electricity  had  allowed  even  adjacent  undertakings  : 
to  estabhsh  works  differing,  not  only  in  type  of  plant  and  ^ 
mains,  but  also  in  pressures  and  frequencies,  with  the  result  i 
that  linking-up  and  interchange  of  power  was  now  extrj- 
ordinarily  difficult  and  costly.  J 

There  was  no  authority,  nor  any  effective  legislation,  which  J 
empowered  any  authority  to  ensure  that  the  best  system'j 
should  be  adopted  in  the  national  interest  in  any  district.     5 

Electricity  supply  was  of  such  vital  importance  to  the  mili-  ^ 
tary  needs,  and  the  industrial  welfare  of  the  nation,  and  to  1 
the  future  economy  of  coal,  that  the  Committee  felt  it  was  1 
essential  that  the  du'ection  of  aU  matters  concerning  the  , 
future  development  of  this  industry  should  be  in  the  hands  ' 
of  a  new  and  independent  Board  of  Commissioners,  free  from  J 
political  control,  and  untrammelled  by  past  traditions,  to ' 
which  .should  also  be  entrusted  the  general  administration  of  ' 
the  Electric  Lighting  Acts.  I 

It  has  been  conclusively  proved  that  a  municipal  or  Loc.ol  j 
Government  area  is  rarely  the  most  economical  area  of  elec-  ' 
trical  supply ;  and  the  state  of  uncertainty  as  to  whether  or  j 
not  ai'tion  will  be  taken  under  the  purcha.^e  provisions  of  the  i 
Electric  Lighting  Act,  1888,  and  as  to  their  interpretation.  , 
has  undoubtedly  been  adverse  to  the  fuU  and  proper  develop-  ' 
ment  of  company  undertakings  subject   to  these   provisionb'.  1 

The  right  of  veto  exercisable  by  municipal  authorities  _  on 
the  erection  of  overhead   wires  is  another   factor  which  has  ; 
greatly  militated  against  expansion  and  development,  and  has 
laised  the  cost  of  the  electricity  supphed.  : 

Owing  to  the  chaos  of  diiferent  systems,  and  the  absence  ■ 
of  any  attempt  to  standardise  lu'essnres  and  freqviencies,  co-  ,■ 
operation  between  neighbouring  authorities  is  difficult  and  : 
expensive.  In  London,  for  example,  there  are  seven  railway.' 
and  tramway  systems  which  generated  electricity  for  the  pur-  ' 
IJoses  of  traction  at  differing  frequencies — one  at  50,  two  at  , 
33J,  and  four  at  2-3 — thus  rendering  exchange  of  electricity' 
between  them  impracticable  except  at  the  great  expense  in-  \ 
volved  in  converting  it.  . 

Other  causes  have  retarded  electrical  progress  in  the  United 
Kingdom.  Manufacturers  have  been  slow  to  take  a  public 
supply  of  power  partly  through  a  mistaken  reluctance  to  being  i 
dependent  on  others  for  anything  they  can  make  themselves.  ] 
The  same  tendency  has  been  shown  in  the  past  by  most  of  ^ 
the  railwav  companies,  but  a  change  of  view  is  taking  place,  ■ 
and  it  is  generally  recognised  that  in .  electricity  supply  there  ' 
Tnust  be  more  co-oi>eration— less  isolation— if  the  country  is  ; 
to  progress  with  the  rapidity  which  new  circumstances  • 
demand.  .  i 

To  sum  up  as  regards  the  present  position,  the  evidence' 
given  was  unanimous  in  declaring  it  to  be  unsatisfactory,  and ' 
the  opinion  of  practically  every  witness  was  that  something 
must  be  done,  and  as  speedily  as  possible. 

The  Committee  has  been  impressed  by  the  evidence  placed- 
before  it  with  regard  to  the  Xorth-East  Coast  system.  The 
costs  of  the  electricity  delivered  over  this  wide  area  bear^  out , 
in  practice  the  contention  as  to  the  advantages  to  be  gained^ 
bv  centralisation  of  the  control  of  generation  and  main  trans- 
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mission  over  largo  areas.  Thore  are  instances  in  the  country 
of  low  costs  in  small  areas  where  the  load  is  very  concen- 
trated, but  the  object  to  be  kept  in  view  is  not  merely  to 
have  exceptionally  low  costs  in  one  or  two  small  and  specially 
favoured  spots,  but  rather  to  have  the  same  or  lower  costs 
available  over  wide  industrial  areas. 

The  general  con.sen.sus  of  the  evidence  given  was  that  the 
need  for  the  creation  of  one  central  authority  to  regulate  the 
generation  and  distribution  of  electricity  in  Great  Britain  and 
Ireland  is  urgent,  and  that  in  the  national  interest  steps 
should  immediately  be  taken  to  establish  it.  With  this  view 
the  Committee  is  in  complete  agi'eement.  This  new  autho- 
rity should  be  known  a.s  "The  Electricity  Commissioners." 
The  powers  connected  with  the  generation  and  supply  uf 
electricity,  at  present  <-xercii-cd  by  the  Board  of  Trade,  Local 
Government  Board,  Local  (lovcrnniont  Board  for  Ireland,  anil 
Scottish  Office,  should  be  transferred  to  the  Commissioners, 
who  should  be  appointed  by  the  President  of  the  Board  of 
Trade,  and  through  hiiu  responsible  to  Parhament.  They 
should  be  endowed  with  very  full  powers.  Their  duties, 
should  not  be  confined  to  framing  and  administering  regula- 
tions and  deciding  questions  brought  l.)etore  them,  but  should 
include  the  encouragc}ufiil  uf  the  supply  and  distribution  of 
electricity. 

It  is  essential  that  tin;  Commissioueis  should  l>o  men  of 
high  standing  and  ability.  They  should  in  the  first  instance 
be  five  in  number.  Throe  of  thes<-  (  niiiiiii'-^iiiiierK  .«hould  be 
appointed  on  the  term.s  that  they  .-.hniiM  imf  hobl  oifice  be- 
yond the  age  (if  ti."i:  that  they  .should  li;i\e  Mihstantial  l^alaries, 
not  less  than  iiS.iMt  per  annum;  and  that  their  whole  time 
should  be  given  to  the  .service.  ^  They  should  also  have 
adequate,  pensions.  The  ordinary  Treasury  scale  of  pen 
sons  doe«  not  appear  to  be  suitable  in  this  caj^e. 
The  other  two  C<irQniissionerK  might  be  ai>}>ointed  for 
a  short  term  of  years,  and  neither  the  age  hmit  of  65, 
nor  the  right  to  a  pension  need  apply  to  them.  Engi- 
neering qualifications  and  busine.s,s  experience  of  the  highest 
order  should  be  repre.-ented  in  the  ppi.--nnnel  of  the  Commis- 
sion. The  stafi  emploved  sh<juld  include  a  Secretary  and  such 
electrical  engineers  and  in.-pectors  as  may  be  necessary.  The 
work  falling  on  the  Conioii.-sioners  at  first,  and  for  some  years, 
is  likely  t<j  be  heavy,  but  it  is  probable  that  later  three  Com- 
missioners will  suffice.  Tlic  «hole  expenses  of  the  Electricity 
Commissioners  might  \>e  recovered  from  the  electricity  under- 
takings of  the  couritr;,  by  a  charge  levied  upon  them  pro  rata 
to  revenue. 

As  soon  as  fwis-ible  after  their  appointment  the  Commis- 
sioners should  priK-eed  t(j  dehniit  suitable  electrical  districts. 
The  great  indu.strial  distiiets  should  first  be  dealt  with,  and 
especially  those  in  whicli  there  is  now  no  combined  supply. 
It  will  not  be  necessary  in  the  first  instance  to  delimit  dis 
tricts  in  portions  c.f  the  ccjunlry  where  no  important  electrical 
.  development  can    innnediately    be  anticipated. 

The  question  i.--  e%id<'ntly  very  in-gent  in  the  Lancashire 
district,  the  area  around  and  including  Birmingham,  and  cer- 
tain Yorkshire  industrial  di.stricts.  In  Ivondon  the  matte'' 
has  been  pressing  ever  since  JtW-J.  when  the  question  of  re- 
organisation of  the   supply  was  raiu'd   in  Parhament. 

The  most  satisfactory  .scheme  uui.st  be  based  uix)n  single 
ownership  in  each  district  of  the  genemting  stations  and  main 
transmission  system.  In  the  national  interest,  generating  sta- 
tions and  main  transmission  lines  ought,  as  a  general  ride, 
to  be  pubUcly  ou  ned.  and  Inr  this  purjwse  a  District  Elec- 
tricity Board  should  Iw  set  up  in  each  of  the  districts  when 
constituted,  to  which  the  generation  and  main  transmissinii 
system  should  be  transferred.  The  Order  of  the  Comnjis- 
sioners  which  d<-liniits  the  di.strict  .should  incorporate  the 
District  Electricity  Board.  The  District  Electricity  Boards 
should  be  established  :  — 

(a)  To  acquire  all  the  "gencrajiug  stations  and  main  trans 
mission  systems  within  their  districts  (excepting  stations  for 
private  supply). 

Ih)  To  link  ui>  and  develop  the  supply  of  electricity. 

(c)  To  erect  new   stations  as  and  where  necessary. 

(d)  To  acquire  and  utilise  wherever  practicable  surplus  elec- 
tricity, and  waste  gas  and  heat,  and  other  sources  of  power. 

District  Electricity  Boards  .should  have  power  to  acquire 
generating  plants  of  magnitude  at  present  owned  by  railways, 
tramways,  or  other  public  utility  concerns,  and  the  supply  to 
these  ■  undertakings  should  be  combined  with  that  to  other 
consumers  of  power.  Main  line  electrification  may  not  take 
place  immediately,  liut  will  undoubtedly  come.  Meantime, 
large  extensions  of  the  use  of  electric  power  for  railways  in 
connection  with  urban,  sulnu'ban.  and  special  soods  traffic. 
are  imminent.  The  iniixjrtance  of  combining  the  .supply  in 
railways,  tramways,  and  other  classes  of  consumers,  is  beyond 
doubt,  and  each  of  them  \\ill  benefit  thereby.  Combination 
will  also  save  dupfication  of  ia])ital  expenditure  on  reserve 
generatmg  plant  whi'-h   would    othemise  be   neces-sary. 

If  is  no*  suggested  that  there  should  he  restrictions  in 
'  regard  to  ownership  or  the  setting-up  of  private  installations. 
where  electricity  is  generated  for  the  owner's  own  use.  and 
not  for  sale.  Ho"  ever,  in  cases  where  nexv  private  generating 
plant  is  inst,illed,  it  slmulil  be  subject  to  regulations  of  the 
■Commissioners  as  to  type  of  current,  frequency  and  voltage, 
in"  order  that  it  may  fit  in  with  the  general  system. 

The  installation  and  exten.=ion  of  the  generating  plant  and 
main   transmission  Hnes,   and  the  management   and   working 


thereof,    included    uniler    the  term    "  operation,"   should    lie 
carried  out :  — 

1.  By  the  District  Electricity  Board. 

•2.  By  a  company  under  lesiec  from  the  District  Electricity 
Board,  such  company  preferably  to  be  composed  largely  of 
consumers  within  the  area  affected. 

3.  By  an  existing  power  company  rmder  lease  from  the  Dis- 
trict Electricity  Board. 

Tho  metlKjd  of  operation  should  be  decided  by  the  District 
Electricity  Board,  and  should  be  subject  to  the  approval  of 
the  Commissioners,  to  whom  appeal  by  those  mterested  may 
be  made.  Whichever  method  is  decided  upon  should  applj- 
to  the  whole  district. 

If  the  first  method  be  adopted,  then,  as  the  object  aimed  at 
is  the  STipply  of  electricity  at  the  lowest  possible  price,  it  is 
es.sential  that  the  District  Electricity  Board  should  make  no 
divisible  profit. 

The  transfer  of  the  whole  of  the  electricity  undertakings 
from  then-  present  owners  to  the  Boards  will  be  a  large 
operation,  and  \vi]l  involve  the  raising  of  considerable  sums  m 
future  for  extensions  and  new  generating  stations.  It  may 
be  necessary  to  finance  the  Boards  in  whole  or  in  part  by 
luntls  raised  with  Cloverument  assistance,  or,  on  the  other 
hand,  it  may  be  ixxssible  to  finance  the  Boards  locally  without 
resort  to  .s-iich  assistance. 

Board.s  might  be  of  three  types; — (a)  Nationally  financed. 
(/))  locally  financed,  (c)  mixed  boards,  i.e.,  a  combination  of 
(a)  and  (i)  in  varying  proportions.  In  every  case  the  Boards 
.shall  be  as  small  in  size  as  possible.  This  policy  will  tend  to 
secure  the  selection  of  the  most  suitable  persons,  and  will 
otherwise  conduce  to  efficiency. 

District  Electricity  Boards  which  are  nationally  financed 
should  be  composed  of  repre.sentatives  of  the  local  authorities 
now  supplying  electricity  within  the  district  selected  by  ballot 
of  an  electoral  body  nominated  ad  hoc  by  the  several  authori- 
ties evei"y  three  years;  of  companies  (including  power  com- 
panies) distributing  electricity,  selected  by  an  electoral  body 
formed  under  regulations  of  the  Electricity  Commissioners; 
of  consumers  paying  £200  per  annum  or  over  for  electricity, 
elected  under  regulations  framed  by  the  Electricity  Commis- 
sioners; and  of  the  railway  companies  using  electricity  within 
the  district. 

Pow<>r  .should  be  given  to  the  Commissioners  to  fix  by 
Order  the  proportion  of  the  rei>resentation  of  each  interest  in 
a  distiict. 

If  a  satisfactory  scheme  for  a  locally  financed  or  mixed 
Board  is  proposed  for  the  district  and  accepted  by  the  Com- 
missioners, when  settling  the  proportion  of  representation  of 
each  interest  on  the  Board,  they  would  necessarily  take  into 
account  the  financial  responsibihties  undertaken  by  those 
bodies  which  become  responsible  for  providing  the  capital  to 
buy  out  existing  generating  stations  aud/or  undertakings, 
and  to  constnict  new  stations  and  main  transmission  lines. 
It  may  be  advisable  in  an  exceptional  district,  the  outstand- 
ing feature  of  which  is  an  undertaking,  whether  municipal  or 
company,  ah'eady  supplying  power  on  a  large  scale  and  over 
a  large  area.,  and  able  and  willing  to  develop  that  supply  at 
its  own  risk,  that  the  municipal  authority  or  the  company, 
as  the  case  may  be,  should  continue,  subject  to  conditions  laid 
down   by  the  Commissioners. 

k\\  generating  stations  belonging  to  local  authorities,  elec- 
tric lighting  companies,  and  power  companies  should  ulti- 
mately be  taken  over  by  the  District  Electricity  Board — good 
and  bad.  The  tenns  should  generally  be  payment  of  the 
actual  amount  expended-  on  lands,  buildings,  and  plant  for 
generating  purposes,  less  depreciation,  reserve  funds,  renewal 
funds,  and  sinking  funds  which  have  been  provided,  and 
which  are  properly  apphcable  to  the  generating  stations. 

In  the  case  of  railways,  tramways,  docks,  and  other  public 
utility  undertakings,  the  District  Electricity  Board  should 
have  power  to  take  over  the  generating  stations,  but  an 
utKlertaking  should  in  such  cases  be  friven  that  electricity 
will  be  supplied  to  them  at  least  as  cheaply  as  they  could 
have  produced  it  themselves. 

The  District  Electricity  Board  may  realise  any  generating 
stations  taken  over  which  are  not  required,  and  acquire  new 
sites,  erect  new  .stations,  and  lay  new  main  transmission  lines. 
With  regard  to  distribution  systems,  in  the  case,  of  the 
local  authorities  the  distribution  system  may  be  acquired  on 
terms  similar  to  those  proposed  in  respect  of  generating  sta- 
tions, in  cases  where  distributors  wish  to  discontinue. 

In  the  case  of  electric  lighting  companies,  distribution 
should  either  by  transferred  to  the  District  Electricity  Board 
on  terms  fixed  by  agi-eement,  or  should  remain  in  the  hands 
of  the  company  until  the  earliest  date  at  which  the  conces- 
sion may  be  tenninated. 

In  the  case  of  the.  power  conipauies.  in  .some  instances,  it 
may  be  suitable  also  to  buy  their  distribution  systems  b> 
agreement.  The  Board  should  have,  in  addition  to  the  powers 
of  the  power  company,  .the  right  to  distribute  energv  for 
lighting,  as  well  as  power,  in  those  places  where  there  is  no 
lighting  supply. 

In  all  cases  where  the  di.stnbutiou  system  is  not  acquired, 
the  District  Electricity  Board  must  undTtake  to  supply  the 
distributors  vith  electricity  .i.t  lea-st  a^s  cheaply  as  they  could 
have  produced   it  themselves  in   similar  circumstances. 

Except  in   the  case  of  the  transfer  of  undertakings  owned 

by  local  authorities,  in  which  case  the  purchase  price,  should 

be  discharged    by   a  terminable  snnuitv  to   be   used   by  the 

'  local    authority    in  discharging    their   loan    obligations,   pay- 
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lueuts  should  be  made  in  cash,  which,  in  the  case  of  nationally 
financed  Boards,  would  be  provided  by  issues  of  electricit\ 
^tock  through  the  Treasury. 

Ihe  District  Electricity  Boajds  should  have  powers  of  lay- 
ing main  transmission"  lines  throughout  their  areas,  and 
powers  of  distribution  in  all  parts  of  then-  areas  where  there 
IS  now  no  public  supply. 

In  order  to  ensure  that  the  business  of  the  District  Elec- 
tricity Boards  is  conducted  under  proper  financial  safeguards, 
jirovision  should  be  made  for  supei-vision  by  the  Electricity 
Commissioners. 

Tn  cases  where  operation  by  a  commercial  company  may  be 
found  preferable  the  District  Electricity  Board  may  lease 
their  undertaking  on  terms  to  be  approved  by  the  Commis- 
.-.ioners.  The  terms  of  any  lease  should  provide,  inter  alia, 
for  the  regulatioii  of  the  amouat  of  the  distributable  profits 
by  the  imposition  of  a  sliding  stale,  a  sj-stem  of  rebates  to 
(onsumers,  or  otherwise,  a.s  may  seem  best  calculated  to 
^^-cure  a  community  of  interest  between  the  lessees  and  con- 
sumers. 

A  scheme  of  public  own^ership  and  company  operation  wa,s 
prepared  by  the  London  County  Council  and  deposited  as  a 
Bill  in  the  Session  of  1915.  but  not  proceeded  with.  There 
is  no  pai-t  of  the  United  Kingdom  in  which  conibination  in 
supplving  electricity  is  more  urgently  required  in  the  public 
iiitt'vest.  It  is  to  be  regretted  that  both  the  municipalities 
iind  the  companies  olJerating  in  the  County  of  London  have 
made  so  little  use  of  the  existing  facilities  for  combination 
-iveii  to  them  in  the  Acts  of  19(18  and  1910.  and  more  drastic 
steps  than  those  proposed  by  the  London  County  Council  in 
191.5  are  now  called  for. 

Dis-tnbution.  especially  in  the  case  of  the  larger  towns, 
sliould  generally  be  left  in  the  hands  of  present  distributors, 
unless  they  wish  to  transfer  it.  Municipalities  and  other 
local  authorities  should  distribute  electricity  without  seeking 
to  make  a  profit  for  the  relief  of  local  rate^.  It  is  undesu-- 
able  to  hamper  industry  by  overcharging  consumers  of  elec- 
Iricitv  for  the  benefit  of  other  ratepayers. 

The  District  Electricity  Board,  or  its  lessees,  should  be 
Mdvised  bv  engineers  of  the  highest  standing,  whose  advice 
;ind  assistance  should  be  available  in  connection  with  the 
'lis-tribution  as  well  as  the  generation  of  electricity.  The 
distributors  must  recognise  that  distribution  is  as  important 
a.s  generation,  and  requires  the  same  skilled  technical  direc- 
tion. It  would  be  a  fatal  policy  if  the  distributors  were  to 
attempt  to  cut  down  their  engineers'  salaries,  just  when  the 
new   and  cheaper   bulk  supply  ought   to   make  them  busier 

\lthough  under  the  Committee's  proposals  and  the  develop- 
nient  which  mav  be  expected  to  flow  from  them,  there  should 
be  new  and  improved  opcnint;>  for  engineers  and  other  ofli- 
cials,  provision  should  be  made  by  which  Distnct  Electncity 
Boards  mav  provide  compensation  for  displaced  engmeers 
;ind  other  officials  in  cases  of  hardship.  ^  ■-      .  i 

The  Electricity  Commissioners  .should  have  cousidera.ble 
pr.wers  to  make  final  Orders,  and  new  Orders  authorising  the 
supply  of  electricity  under  the  Electnc  Lighting  Acts  m  areas 
with  a  population 'of  less  than  5,000  should  not  require  con- 
finnation  bv  Pariiament.  This  would  enable  the  many  non- 
statutoiT  undertaWngs  which  exi.st-.  especially  m  small  towns 
lu  Ireland,  to  be  put  on  a  legal  basis  at  small  cost.  But  where 
ail  Order  is  proposed  to  be  made  which  involves  changes  ot 
magnitude,  those  affected  should  have  a  right  of  appeal  to 
Parliament.  .    ,  .         ,   j   ■  ui- 

An  approximate  statement  of  the  capital  invested  m  public 
electricity  enterpri.ses  is  given  below  for  the  year  1916.  There 
were  at 'that  time  230  companies  and  3'27  local  authorities 
oiHvrating  midertakings  under  .statutory  authority  for  the 
supply  of  electricity  to  the  pubHc.  Their  capital  expenditure 
had  been:— Companies  £.3fi,(XX»,000.  local  authorities 
j-.i.-;  000  000 ;  total,  £91.000.000.  A  large  percentage  of  this 
trtai  has  been  expended  on  the  distribution  systems,  which 
in  most  cases  will  not  be  transfen-ed.  The  average  percent- 
age of  expenditure  on  lands,  buildings,  and  plant  for  gene- 
rating purposes  is  a  little  under  50  per  cent,  of  _the  total. 

The  co=t  ot  the  developments  undertaken  during  and  imme- 
illatelv  after  the  war  will  be  greatly  enhanced  by  the  abnor- 
niaUy'  high  cost  of  materials.  It  is  generally  expected  that 
•  high"  prices  will  prevail  for  some  time  after  the  cone  usion  ot 
"l.eace.  The  postponement  of  all  developments  until  a  time 
ulmn  prices  have  receded  to  what  may  be  considered  a 
nonnal  level  would  be  most  regrettable.  The  provision  ot 
.tdequate  electric  power  is  required  for  the  resuscitation  ol 
industry.  The  problem  caused  by  abnormal  costs  of  new 
work  must  be  faced.  The  benefit  of  industrial  activity  m  the 
vAars  ii-nmediately  following  the  war  will  be  of  nnmense  jm- 
portance  to  the  nation  and  anything  that  contnbutes  to  n 
-ill-  be  of  genera!  advantage.  The  Comnuttec  therefore  re- 
■rmmends  that  the  Goyernment  should  go  a  long  wav-  m 
'rnnn"  finaricial  assistance,  so  that  instaUataons  ^hich  are 
'.^h^wn'  to  he  urgently  'requii'ed,  and  which  are  nindertaken 
.lu'-inc  a  tim>  'when  the  cost  of.  manufacture 'and  erection  is 
fdmittedlv  abnormal.  .*ould  not  be  unduly  burdened  hy 
charges'for  interest  an<l  amoi^isatiom.  The  Comraitt.re  empha- 
sises the  vital  irnportance  of  the  matfer.  ■'  '  _ 
•  Thf'  future  development -of  electricity  in  'many  districts  will 
Hopend  largely  upon  facilities  being-' granted  fpf  the  use  of 
•iverhead  Unes,  andit  is  of  ^tal  importance  that  i-estnctions 
Thich  exist  at  the  present  time  should  be  removed  or 
artrended.    It  will  not  only  tend  to  chea;pc.n  the  etipply  to  con- 


.sumers  in  industrial  districts,  but  will  also  be  an  important 
factor  in  developing  the  use  of  electricity  for  agricultural 
pui"poses.  The  powers  of  the  Board  of  Trade,  which  would 
be  transferred  to  the  Electricity  Commissioners,  should  Be  a 
•sufficient  protection  against  overhead  lines  being  placed  along 
routes  which  are  undesirable.  Whilst  the  local  authority 
should  have  a  voice  in  regard  to  such  matters,  their  absolute 
veto  on  the  construction  of  overhead  lines  should  be  abolished. 

Further  faciUties  should  be  afforded  for  the  placing  of 
electric  lines,  either  underground  or  overhead,  across 
private  property.  Undertakers  are  at  present  dependeiat 
on  obtaining  wayleaves  from  owners  or  lessees.  This 
restriction  has  been  found  in  many  instances  to  result 
in  difficulties  in  arranging  for  suitable  routes  across  country, 
owing  to  the  arbitrary  action  of  landowners  and  .  lessees 
in  absolutely  refusing  to  consider  appUcations  for  way- 
leaves  or  in  demanding  exorbitant  rents,  or  making  unreason- 
able conditions.  One  landowner  or  lessee  is  thus  in  a  posi- 
tion to  compel  an  electric  supply  authority  to  make  altera- 
tions in  route  in  respect  of  which  consent  had  been  obtained 
from  other  landowners,  or  even  bring  about  the  abandonment 
of  the  proposed  supply,  ovi'ing  to  the  heavy  additional  costs 
which  would  be  incurred  by  having  to  adopt  a  more  cir- 
cuitous route.  Power  should  be  given  to  the  Electricity  G6m- 
ini.ssioners  to  authorise  the  placing  of  electric  lines  over, 
under,  or  across  any  private  lands,  and  that  the  compensa- 
tion should  be  assessed  by  arbitration  after  the  work  has 
been  done,  in  the  same  manner  as  compensation  is  assessed 
for  the  laying  of  sewers  under  the  Public  Health  Acts.  The 
existing  statutory  provisions  for  the  protection  of  telegraphic 
and  telephonic  wires  should  be  revised  with  a  view  to  modi- 
fying the  present  restrictions.  _  _  .. 

The  local  rating  system  as  applied  to  electric  transmisBion 
mains  must  greatly,  and  unjustifiably,  interfere  with  the  sup- 
ply of  cheap  power,  and  enhance  its  cost.  As  the  use_  of 
electricity  has  come  in  since  the  Acts  on  Valuation  and  Eating 
were  framed,  it  seems  necessary  that  they  should  be  revised. 
Their  application  to  electricity  imdertakings  and  appliances 
should  be  settled  on  economically  sound  principles  and  clearly 
defined.  The  matter  is  one  which  calls  for  the  immediate 
attention  of  the  Government.  - '  _     , 

The  importance  of  water  for  condensing  purposes  cannotbe 
over-estimated,    and    facilities    should    be    afforded    for'  ttie 
acquisition  on  equitable  terms  of  rights  to  use  water.  6tfier. 
than  potahle,    particularly   from   canals  and  other  navigable  ; 

The  Electrical  Trades  Committee  in  its  report  states  ttat 
the  national  advantages  to  be  gained  from  a  well  planned 
.scheme  of  reconstruction  will  be  inestimable.  "  The  jterns 
which  are  capable  of  reasonable  calculation  such  as  savmg  in  1 
fuel,  reduction  in  factory  costs,  and  increased  output,  will 
together  represent  not  less  than  £100,000,000  per  annum,  and 
'■  witnes,<=es  of  high  authority  estimate  the  loss  mcurred  by 
the  nation  through  failure  to  take  full  advantage  of  electncal 
progress  at  not  less  than  £100,000,000  a  year,  a  loss  Prev^t- 
able  by  concentrating  generation  under  improved  administra- 
tion "  As  a  result  of  the  improvements  recommended,  and 
the  development  which  may  be  expected  to  proceed  from 
them  the  use  of  electricity  for  domestic  purposes  such  as 
lighting,  heating,  cooking,  and  small  power,  will  greatly 
increase.  The  cumulative  effect  of  a  really  cheap  supply  of 
electricity,  on  town  conditions  in  particular,  would  be  most 
marked  The  saving  of  labour  would  be  great,  while  the 
reduction  of  air  poOution  by  smoke  would  result  ma  lower 
death  rate  from  bronchial  diseases  and  phthisis,  it  has  been 
e.stimated  that  the  measurable  damage  done  to  property  .in 
Manchester  and  Salford  alone,  by  smoke,  amounts  to  nearly 
.£1  000  000  per  annum.  This  is  equivalent  to  about  ±1  j)er 
head  of  the  population.  The  results  of  a  recent  similar  inqmry 
in  Pittsburg,  U.S.A..  show  a  veiw  much  larger  proportionate 
figure.  Even  allowing  that  only  n.  portion  ot  smoke,  damage 
could  be  avoided,  the  saving  would  be  large. 

In  view  of  the  fact  that  the  numerous  mvestigations  of  t&e 
Reconstmction  Committees,  and  the  proposals  made  by  them, 
must  largely  depend  for  their  practical  effect  upon  the  supply 
of  cheap  power,  the  Committee  in  conclusion  emphasises  the 
importance  of  initiating  the  necessary  legislation  with  the 
lea.st  possible  delay.  .     ,.,    ,,   ,,--,i-  inu^i^r 

The  report  is  signed,  by  Sir  Archibald  ^^  ilbamson  (Chair- 
man), Mr.  H.  Booth.  Dr.  J.  F.  Crowley.  ^I^^J^'S-  J.  I>evon-_ 
shire.  Harold  Dickinson.  James  Fiilconer  I . .  H^Hume  John 
Kemp.  Vesev  Knox,  H.  H.  Law,  C.  H.  Merz.  Sir  Charleys  A. 
Parsons,  .Aid.  C.  F.  Spencer.  Mr. 
Snell,  and  Mr.  A.  J.  Walter. 


W.    B.    Smith,    Sir  John 


^Tramway    Workers     and     Industrial    Councils.— Ibe 

annual  conference  of  the  Amalgamated  Association  nf  Tramway 
and  Vehicle  -Workers,  at  Birmmeham,  approved  of  the  exewitive  B 
action  in  affiliating  with  the  National  Transport,  Workers  Feffera- 
t.i'o'n  and  pfoceeded'to  discuss'the  question  of  the5ettins-Tjp-6t  in- 
dustrial Councils  on  the  lines  of  the  Whitley  F.eport.  Thrrgen*!^! 
■  secretary  reported  that  as  the  result  of  conferences  ^th.the 
Municipal  Tramways  Association  and  the  Tramwa,ys.  and -iipM 
Railways  Association  a  joint  Snb-Committee  was  appointed;to«ratt 
a  ■.cheme.  The  present. District. Councils  of.tbA  AssociatiiTO- ♦lU 
form  the  backbdne  of  «he  rfistriot  Industrial  Council  itadst.itlM 
scheme.  '       '   '  -    .'       ' '. 
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Workmen's  Compensation  Case. 
At  Preston  County  Court,  last  week.  Judge  Sturges  gave  judg- 
ment in  a  compensation  action  brought  by  Mrs.  Bessie  Gil- 
leard,  a  lathe  hand,  agaJIist  Messrs.  Dick,  Kerr  &  Co.  for 
injuries  to  her  hand  caused  by  an  accident,  which  she  claimed 
had  arisen  out  of  and  in  the  course  of  her  employment.  Con- 
cealing her  tea-can  in  the  gear  box  of  an  adjoining  machine  to 
prevent  it  being  stolen  or  used,  she  got  her  fingers  trapijed 
and  damaged.  The  answer  was  that  the  accident  did  not 
arise  out  of  the  woman's  employment',  and  that  she  was  not 
authorised  to  tamper  with  the  gear  box  in  any  way. 

Judge  Sturges  said  he  was  bound  by  the  deeision  of  the 
Court  of  Appeal  in  a  similar  case,  which  was  that  the  work- 
man was  not  entitled  to  recover,  and  accordingly  he  entered 
judgment  for  the  respondents. 


Plaintiff  said  that  he  was  not  a  member  of  an  electrical 
institution,  but  he  had  passed  an  examination  at  the  Poly- 
technic, Birmingham,  some  years  ago,  and  was  now  a  shift 
engineer  in  charge  of  a  sub-station. 

Mr.  H.  Roger  Sadd,  for  the  defendants,  said  that  £1  had 
been  paid,  and  defendants  had  paid  £i  into  Court,  which  was 
enough  to  satisfy  plaintiff's  claim. 

Judge  Rentoul,  K.C,  found  for  plaintiff  for  £1  10s. 


Colliery  Manager  Pined. 
At  Wakefield,  on  May  31st,  P.  PI.  Waterhouse,  manager  of 
Grigglestone  CoUiery,  was  fined  ^5,  and  £13  16s.  6d.  costs, 
for  a'  breach  of  the  Electricity  Regulations  under  the  Coal 
Mines  Act,  by  failure  to  provide  uutmiiatic  switches  to  cut 
off  the  current.  Two  men  wi^ro  iniund  by  a  fault  which 
occurred  in  January.  The  defence  was  that  Mr.  Waterhouse 
had  been  endeavouring  to  get  the  switches  ever  since  the 
electric  system  was  installed  in  the  s]iiing  of  1917,  but  had 
be»en  unsuccessful  owing  to  the  manufacturers  being  on  war 

WM'k. 

Parley  and  others  o.  Truscott. 
Electric  Fittings  Landlord's  Fixtures. 
Mr.  Justice  Rowlatt  in  the  King's  Bench  Divi.sion,  on  May 
•29th.  heard  an  action  which  raised  an  interesting  question 
as  to  whether  electric  lighting  fittings  put  up  by  the  tenant 
were  the  property  of  the  landlord  or  the  tenant.  The  case 
took  the  fonn  of  a  claim  for  an  injunction  to  restrain  the 
defendant  from  removing  the  electric  light  fittings  from  a 
hou,"*  at  Canterbury,  of  which  he  had  been  tenant.  It  ap- 
peared that  the  electric  installation  was  in  the  house  when 
3e;fendant  took  it,  but  the  fittings,  being  obsolete,  were  re- 
moved and  stored  for  the  landlord,  and  others  were  put  up 
in  'their  place  at  the  tenant's  exix'nse,  and  he  claimed  the 
aight  to  remove  them.  The  plaintiff,  on  the  other  hand,  con- 
tended that  under  the  terms  of  the  lease  they,  with  all  other 
fixtures,  became  his  property,  even  including  the  electric 
bulbs  and  pendants. 

With  regard  to  the  bulbs,  His  Lordship  observed  that  the 
landlord  might  ju.st  as  well  claim  that  a  tenant  could  not  re- 
TBOfVc  candle  from  candlesticks  fixed  to  the  walls,  or  hats 
from  hat  rails  similarly  fixed. 

.  CouNSF.i.  for  the  defence  said  that  it  had  been  laid  down 
that  lamp  shades,  globes,  and  bulbs  were  chattels',' and  there- 
fore the  tenant's  pioperty. 

■  His  Lordship,  after  having  heard  arguments; on  both  sides, 
said  that  the  plaintiff  was  entitled  to  succeed.  The  matter 
tniiM'd  entirely  upon  the  construction  of  the  lease,  and 
espeiially  upon  the  constniction  of  the  covenant  which  pro- 
vided that  the  tenant  should  surrender  and  yield  up  the  fix- 
twes  which  at  the  date  of  the  lease,  or  at  any  time  during  the 
teiTO,  "  shall  be  thereon."  The  word  "  fixtures,"  as  he 
understood  it,  meant  something  other  than  chattels.  Although 
ttie  globes,  shades,  and  bulbs  might  be  the  tenant's  property, 
the  lamps  themselves,  if  they  were  in  any  way  attached  to 
the  freehold,  were  not.  The  tenant's  fixtures,  too,,  became  the 
property  of  the  landlord  unless  they  were  removed  during 
the  tenancy,  and  in  this  case  they  were  not  so  removed.  More- 
over, in  this  ca.se  the  words  of  the  covenant  excluded  the 
right  of  the  tenant  to  remove  any  fixtures.  The  plaintiff  wa.s 
therefore  entitled  to  succeed  in  his  action,  but  the  tenant  was 
entitled  to  claim  all  bulbs,  shades,  and  globes. 
Judgment  was  entered  for  the  plaintiff,  with  cbsts. 


•  Forbes  v.  M.  &  B.  Kinemas,  Ltd. 

'  !l^  "the  City  of  London  Court,  on  June  4th,  before  his  Honour 
Judge  Rentoul,  Mr.  Archibald  S.  Forbes,  electrical  engineer 
of  Clapham  Park,  sued  M.  &  B.  Kinem.as,  Ltd.,  46,  Gresham 
Street,  E.G.,  fnr  £11  for-  repairing  two  dynamos,  wiring  up, 
&c.,  for  kinenia  airs,  repairing  small  pr<)jector  motors,  and 
biher  work. 

■  Mr.  Sinclair  Cox,  for  the  plaintiff,  said  that  defendants 
owned  a  picture  palace  known  as  "The  Better  'Ole."  Plain- 
tiff's case  was  that  he  made  it  a^  "  better  hole  still  "  b,v  doing 
a  considerable  amount  of  work  in  connection  with  their  elec- 

„  trical'  system.  He  was  in  the  sei-vioe  of  an  electric  supply 
company,    and     the    work    for    the     defendants     was    done 

;.  in  his  spare  time.  For  60  days  he  worked  for  the  defen- 
dants from  time  to  time.  On  six  occasions  he  worked  through 
the  night,  and  once  he  worked  right  on  till  2.30  next  after- 
noon. He  reckoned  that  he  spent  about  -300- hours,  and  his 
charge  worked  out  at  9d.  i>er  hour,  which  was  very  small  for 
an  electrical  engineer  of  any  skill  at  all. 


WAR  ITEMS. 


Wounded  Soldiers  Entertained. — The  employes  of  the 
I'hojnix  Dynamo  Manufactuiing  Co.,  Ltd.,  of  Thornbui"y, 
provided  a  tea  and  evening's  entertainment  on  Saturday  week, 
for  patients  at  the  local  military  hospital. 

Trading  with  the  Enemy. — The  "  London  Gazette  "  for 
May  31st  contains  a  further  list  of  persons  and  bodies  in  the 
following  countries  with  whom  trading  is  prohibited :  — 
Argentina,  Paraguay  and  Uruguay;  Bolivia;  Brazil;  Chile; 
Colombia;  Ecuador;  Guatemala;  Hayti  and  Dominican  Re- 
publics; Mexico;  Netherlands;  Netherlands  East  Indies; 
Nicaragua ;  Norway ;  Peru ;   Salvador ;  Spain ;  Venezuela. 

Tlie  Askwith  Award  and  Uncertified  Undertakinj^s. — A 
Munitions  Tribunal  was  held  at  Exeter  on  Monday  to  heai" 
a  complaint  of  the  National  Union  of  General  Workers  against 
the  Exeter  Corporation  (Electricity  Department)  of  alleged 
failure  to  conform  to  an  award  made  in  respect  of  employes 
on  the  production  and  distribution  of  electricity.  The  awanl 
was  15s.  a  week  on  pre-war  rates  as  from  August,  1917,  and 
•20.S.  per  week  as  from  the  first  full  pay  in  D«cember,^  1917. 
The  pr(x*edings  affected  about  14  men.  Mr.  G.  H.  Young, 
Southern  Di.sti'ict  Organiser,  said  when  they  were  before  the 
Committee  on  Production  the  Chairman  of  the  Exeter  Electric 
Light  Committee  .stated  that  the  Committee  felt  that  it 
was  bound  by  the  .\.skwith  award.  Mr.  G.  B.  AUou,  Deputy 
Tow  n  C'ieik,  deni<*d  that  any  such  admission  was  made.  The 
Tiilnmal  held  that  the  question  to  be  gone  into  was  whether 
the  Askwith  award  applied  only  to  certified  undertakings,  or 
applied  to  all  electricity  undertakings,  or  whether  it  applied 
<inly  to  certified  undertakings  and  electricity  undertakings 
which  were  supplying  munition  works.  Another  point  was 
that  if  the  award  did  apply,  did  it  merge  in  the  Committee  on 
Production's  award,  or,  if  it  did  not,  whether  the  evidence  as 
to  any  statement  made  accepting  responsibiUty  for  the  I'H 
per  cent,  bonus  made  it  apply.  These  were  matters  which 
would  have  to  be  gone  into  very  carefully.  The  Tribunal 
wished  to  see  the  Chairman  of  the  Electricity  Committee,  and 
to  read  the  shorthand  notes  of  the  proceedings  before  the 
Committee  on  Production.  The  case  was  adjourned  for  a 
fortnight. 

Buildinj^  After  the  War. — The  Committee  of  the  Ministry 
of  Reconstruction  which  is  making  an  inquiry  throlighout 
the  country  from  local  authorities,  builders,  architects,  and 
(ithers  as  to  the  probable  demand  for,  and  supply  of,  building 
materials  duiing  the  reconstruction  period  two  years  after  the 
war,  has  extended  until  July  1st,  1918,  the  date  upon  which 
the  inquiry  fonns  already  sent  out  are  to  be  returned.  The 
Conunittee  hopes  that  any  authority,  person,  or  firm  con- 
templating building  works  immediately  after  the  war  who  has 
not  received  one  of  the  Committee's  fonns  of  inquiry  will 
apply,  either  directly  or  through  an  architect,  to  the  Secre- 
tary of  the  Building  Materials  Supply  Committee,  6a,  Dean's 
Yard,  Westminstei",  for  a  form.  In  cases  where  only  sketch 
plans  have  been  prepared,  and  the  preparation  of  complet<i 
plans  and  bills  of  quantities  has  been  postponed  until  after 
the  cessation  of  hostilities,  it  would  appear  that  no  materials 
will  be  required  until  at  least  six  months  after  the  war,  and 
as  regards  these  works  it  will  suffice  if  the  undermentioned 
jinrticulars  are  furnished  :  — 

County. 

Description  of  building. 

Estunated  pre-war  value  of  the  work. 

Estimated  date  of  commencement  of  building. 

Estimated  duration  of  contract. 

Wherever  possible,  however,  approximate  quantities  ot 
materials  needed  should  be  furnished,  especially  in  the  case 
of  building  stone  and  bricks,  steel,  and  timber.  Materials 
needed  for  repaiis,  maintenance,  &c.,  form  the  subject  of  a 
special  inquiry,  and  parliciilars  of  these  are  not  needed  at 
present.  In  other  matters,  however,  it  is  hoped  that  every 
effort  will  be  made  to  complete  forms  of  inquiry  by  the  date 
specified.  Unless  the  Committee  is  made  fully  aware  of  the 
prospective  needs  of  consumers,  it  will  not  be  possible  to  esti- 
mate how  ffir  the  available  supplies  will  meet  the  demand, 
and  its  efforts  to  secure  co-ordination  may  thus  prove  vm- 
suooessful. 

Exemption  Applications, — ^The  National  Service  Repre- 
sentative asked  the  Fulham  Tribunal  to  review'  the  certificate 
of  conditional  exemption  gi-anted  to  Mr.  S.  J.  W.  Scott,  elec- 
trical engineer,  36  years  of  age,  marriwi.  and  pas.'^ed  for  general 
service.  He  stated  that  he  was  working  at  the  Belgian  Re- 
fugees' Camp,  Eaxl's  Court,  attending  to  the  electrical  plant 
in  the  camp  and  workshops.    He  was  a  member  of  the  'V-TiC, 
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.lad  ilcvotcd  a  coutuiderablc  yiixi  of  his  time  to  auti-aircraft 
work.  Ihe  IVibunal  cancelled  the  cei-tilicate,  but  notice  ot 
uppeal  was  given. 

At  Soutlipoit,  exemption  was  claimed  by  a  fireman  (3U, 
Grade  1)  in  the  electiicity  department  oi  the  Corporation,  but 
he  was  ordered  to  i-eport  lor  service  by  July  1st. 

At  Kewcastle-under-ijyme,  exemption  was  sought  by  the 
pai'tner  in  a  tirm  ol  electricad  engmeers,  and  he  was  given 
until  the  end  of  June  to  be  graded. 

At  Oxiord,  the  Jilectric  'iVamway  Co.  appealed  for  V.  Hill 
iX,  Grade  -A},  Joreman  dnvei",  and  three  months'  temporar\ 
exemption  was  allowed. 

At  I'orquay,  in  an  apiJeaJ  by  H.  \V.  Drury  (Crade  :2),  elec- 
trical engmeer,  it  was  decided  that  he  should  be  available  for 
.•-ervice  by  July  1st,  and  it  was  recommended  that  he  should 
be  employed  in  his  profession. 

At  Burnley,  an  electrical  engineer  (37,  B  1),  who  appealed 
lor  exemption,  claimed  to  be  m  a  certified  occupation,  and 
.said  that  his  workman  had  been  badged.  His  business  was 
luainly  mamtenance  work,  and  if  he  had  to  go  into  the  Army 
It  would  have  to  close.    He  was  given  until  the  end  of  .\ugust. 

Before  the  Somerset  Appeal  Com-t,  the  Porlock  and  Dis- 
trict Electric  Light  Co.,  Ltd.,  appealed  for  the  retention  until 
July  1st  of  S.  H.  Arnold  ('26,  Grade  1),  engineer  in  sole  charge 
of  the  power  plant.  It  was  stated  that  the  loss  of  Arnold 
would  mean  the  closing  down  of  the  business,  and  the  com- 
pany asked  for  a  little  tune  to  get  their  affairs  settled.  It  was 
decided  that  Arnold  should  be  available  for  service  by  July  1st. 

At  Amersham,  the  National  Service  Representative  with- 
drew an  appeal  he  had  lodged  against  E.  Band  (31,  Grade  2), 
flectrical  engineer,  of  Wedmore. 

At  Bumham-on-Sea,  exemption  wa.s  refused  to  C.  E.  King. 
shift  engineer  and  switchboard  attendant  at  the  electricity 
works. 

An  appeal  was  made  to  the  Dor.set  Appeal  Comt,  at  Dor- 
chester, by  T.  H.  Escott,  branch  manager  for  Messrs.  Brook- 
ing &  Co.,  electrical  engineers  of  Weymouth,  and  he  was  given 
exemption  until  the  end  of  August. 

At  Grange,  the  National  Service  Representative  appealed 
against  exemption  held  by  E.  S.  Brown  (27),  electrical  fitter 
with  Mr.  T.  Wilkinson.  The  appeal  was  assented  to,  and  the 
exemption  cancelled. 

.\t  Canterbury,  the  National  Service  Representative  ap- 
l>ealed  against  exemption  to  .'Vugust  13th  granted  to  S.  Terry 
(29),  elextrician,  of  St.  Dunstan's  Street.  The  case  was  heaxd 
in  camera,  and  the  appeal  was  allowed,  but  respondent  is 
not  to  be  called  up  until  August  13th. 

The  We-st  Kent  Appeal  Court  has  gi-anted  two  months' 
exemption  pending  substitution  to  C.  F.  Mounsden  (34,  Grade 
A),  engineer  to  the  Sevenoaks  and  District  Electricity  Co.,  on 
the  understanding  that  every  effort  was  made  to  obtain 
someone  to  release  him. 


BUSINESS  NOTES. 


CORRESPONDENCE. 

Letters  received  hy  ue  after  5  P.M.  ON  Tuesday  cannot  appear  wntil 
the  following  week.  Correspo-ndent s  skonld  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
ii/tless  we  hare  the  writer's  name  atid  address  in  our  possession. 


The  Future  of  Small-Station  Managers. 

A  Government  Report  has  recently  beeu  issued  recoiumenditi}; 
di-a.stic  changes  in  the  organisation  and  administration  of  supply 
xindertakings.  A3  is  well  known,  the  scheme  involves  the  super- 
session of  small  generating-  stations  and  the  amalgamation  ot 
adjacent  supply  areas. 

While  this  matter  has  been  discussed  in  the  Press  for  months, 
nothing  appears  to  have  been  put  forward  regarding  the  method 
lit  dealing  with  the  existing  administrative  staffs.  No  doubt  many 
of  the  managers  of  the  larger  undertakings  will  secure  remunera- 
tive berths  under  the  new  ri-gimt-,  but  what  is  to  happen  to  the 
engineers  connected  with  the  smaller  schemes  ?  Many  of  these 
men  have  held  their  positions  tor  a  number  of  years  and  are  getting 
jiast  the  first  blush  of  youth,  or  for  other  reasons  would  find  con- 
siderable difficulty  in  securing  suitable  employment  elsewhere. 
Further,  for  years  past  such  engineers  have  been  grossly  underpaid, 
so  that  they  have  not  been  in  a  position  to  put  by  for  the  proverbial 
rainy  day,  and,  moreover,  some  have  young  families  to  start  out  in 
life.  Electrical  engineers,  as  a  body,  have  been  too  jealous  ot  their 
professional  reputation,  and  have  looked  upon  the  practice  of  their 
profession  as  something  more  than  a  mere  wage-earning  business,  and. 
therefore,  have  not  adopted  Trade  Union  methods.  Had  they  done 
so  they  would  doubtless  be  in  better  circumstances  to-day,  and, 
moreover,  would  have  the  advantage  of  a  powerful  organisation 
behind  them  to  ensure  that  justice  was  done  them. 

I  believe  it  is  the  solemn  duty  of  the  Institution  ot  Electrical 
Engineers  to  take  such  steps  as  will  ensure  that  all  those  engineers 
who  are  deposed  shall  be  properly  compensated.  It  is,  doubtless, 
within  the  memory  of  many  that  in  the  past,  in  cases  where  offices 
have  been  abolished  due  to  amalgamation  of  districts,  and  so  on, 
the  compensation  or  pensions  awarded  to  the  holders  of  the  offices 
has  been  ludicrously  inadequate.  Unless  drastic  steps  are  taken  at 
once  it  appears  that  similar  injustices  will  be  perpetrated  in  the 
near  future. 
JJray,  J,u,e  ;!«/,  1918.  ^m.  J.  U.  Sowter. 

[We  refer  to  this  matter  in  onr  leader  to-day. — Eds.  Elko.  Rf.v.] 


Non-Ferrous    Metals    Licences.—-^  list  of  companies, 

firms,  or  individuals  to  whom  licences  have  been  granted  by  the 
Board  of  Trade  under  the  Non-Ferrous  Metal  Industry  Act,  1918, 
appears  in  the  London  Gazette  for  May  31st. 

German    Lightning    Conductor    Maliers.— The    latest 

syndicate  to  be  formed  in  Germany  is  one  embracing  all  the  prin- 
cipal, makers  of  lightning  conductors  in  the  country.  It  is  known 
as  the  Verband  Deutscher  Blitzableiterfinna. 

Sontii  African  Mines.— The  official  returns  of  electrical 
machinery  and  energy  supplied  to  the  mines  of  the  Union  of  South 
Africa  during  1917.  as  cbmpiled  by  the  Mines  Department,  are  as 

follows  : — 

Electrical  machinery,  including  spares         . .         .  ■      ,„**S?'^ 

Electric  power  and  light  purchased iiiS? 

Electric  detonators  ot  fuses        ±ll,Mi) 

— South  African  Mining  Journal. 

Trade    Representation    Abroad.— Cases    have    recently 

been  brought  to  the  attention  of  the  Department  of  Overseas  Trade 
(Development  and  Intelligence^  by  His  Majesty's  Trade  Commis- 
sioners in  which  United  Kingdom  firms  have  broken  off  their 
relations  with  their  agents  abroad  on  the  ground  that,  owing  to 
preoccupation  of  war  work  or  other  difficulties,  they  are  unable  to 
deliver  goods  for  export.  •   ^  ■    • 

The  difficulties  experienced  by  manufacturers  in  maintaining 
their  overseas  trade  are  fully  appreciated,  but  it  is  also  well  to  bear 
in  mind  the  position  of  overseas  agents  who  find  themselves  imable 
to  obtain  their  normal  supplies  of  goods  from  the  United  Kmgdom. 
It  will  not  be  disputed  that  a  good  agent  is  as  valuable  an  asset  to 
a  manufacturer  as  any  unit  in  his  manufacturing  organisation,  and 
that  the  retention  of  his  services  may  assist  materiaUy  in  keeping 
together  the  goodwill  of  the  manufacturer's  connection,  even  it 
orders  from  overseas  cannot  be  executed.  It  may  also  be  pomteU 
out  that  the  severing  of  connections  with  a  good  agent  must 
necessarily  lead  to  the  agent  seeking  other  prmcipals,  and  so  trans- 
ferring his  services  and  experience  to  a  competitor. 

The  majority  of  British  manufacturei-s  have,  no  doubt,  taken 
these  facts  into  account,  and  instances  have  been  brought  to  the 
attention  of  the  Department  in  which  the  manufacturer  has 
arranged  to  pay  his  agent  a  sum  based  on  the  commissions  earned  • 
bv  him  in  more  normal  times.  There  have,  however,  been  cases  in 
which  it  has  appeared  that  the  position  of  the  agent  cut  off  from 
his  normal  supplies  is  not  always  fully  realised,  and  it  theretore 
seems  worth  while  to  call  attention  to  representations  made  more 
th.an  once  by  Trade  Commissioners  that  a  manufacturer  who  is 
unable  to  execute  orders  from  abroad  owmg  to  war  conditions 
should  give  serious  consideration  to  the  desirability  of  taking 
special  steps  to  retain  the  services  of  a  good  agent,  whether  by  : 
the  payment  of  a  retaining  fee  or  in  some  other  wa.y.—Jioara  01 
TradcJoiirnal. 

Foreign    Trade     Department.-The    address    of    this 

Government  Department  is  now  Bridgewater  House,  GlevelanQ 
Square,  St.  James'.  S.W.  1. 

Royal  Visit  to  Electrical  Works.— In  the  course  of  the 

industrial  tour  of  the  King  and  Queen,  last  week,  their  Majesties 
visited  the  works  of  the  Phcenix  Dtnamo  MANUPACTUBINa  Co.,    ; 
Ltd  ,  at  Bradford. 

Trade  Announcements.— Messes.  Fyfe,  Wilson  &  f'o. 

have  removed  to  13:i,  West  Cainpbell  Street.  Glasgow. 

Thf  "  Sentinel  "  Wagon  Works,  Ltd.,  Shrewsbury,  have 
taken  over  the  Sentinel  Wagon  Works,  and  all  the  steam  wagon  - 
business  latelv  belonging  to  Jlessrs.  Alley  -t  MacLellan.  Ltd.  Ihe 
new  company  will  deal  with  all  accounts  in  connection  with  the 
sale  and  manufacture  of  the  "  Sentinel "  steam  wagons,  their  parts 
and  accessories.  „         t  »,„      , 

The    ■■■/.-■     Electric     Lamp    Manukactdrino    Co.,    Ltd 
announce   that    Messrs.   Andrews    &    Co.,   ot    40,    West   Campbell    , 
Street  Glasgow,  will  act  as  their  representatives  in  Scotland,  their 
other  arrangements  having  been  cancelled,  by  mutual  consent. 

Book  Notices.— "  Income-Tax  up  to  Date."     By  H  .1 

Gully  FC.A.  London  :'■  Financial  News.'-  9d.— This  pamphlet 
crystallises  all  the  regulations  on  the  subject  for  the  current 
income-tax  year  (1918-110,  and  gives  a  table  showing  the  amount 
ot  tax  payable  on  incomes  between  Jtl31  and  £200,000.  The 
working  of  the  Excess  Profits  Duty  is  fully  explaine<L 

"  The  Rockefeller  Foundation.  "     A  review  of  its  work  in  191.. 
By  G.  E.  Vincent.     New  York  :  From  the  Foundation.  ] 

••  Labour  Difficulties  and  Suggested  Solutions. '  By  W.  J.  ] 
Deeley.  viii  +  175  pp.  Manchester  :  Sherratt  &  Hughes.  Price  j 
78. 6d.net.  ,,„,    .„,     .,       a      i    ! 

"Journnl  of  the  Riintgen  Society."     Vol.  .\I\,  No.  o5.     April, 
1918.     London  :  Percy  Lund.  Humphries  &  Co.,  Ltd.     Price  i»net.  ; 

'■  J'roceedings  of  the  Physical  Society  of  London."  Vol.  XXX,  f 
Part  111.  AprU  l.'>th,  191S.  London  :  Fleetway  Press,  Ltd.  Price  ^ 
4s.  net. 

Exports  from  Canada.— The  Export  Association  of 
Canada,  Ltd.,  of  62-05,  Charing  Cross  Road,  S.W.  1.  which  includes  , 
in  its  membership  prominent  manufacturing  houses  in  Canada,  is  - 
placmg  before  British  manufacturers  and  merchants  inquiry  forma " 
and  other  documents  on  which  they  may  furnish  particulars  of  ^ 
goods,  kc,  of  which  they  are  in  urgent  need,  in  case  these  can  bej; 
secured  from  Canada  as  shipping  facilities  permit. 
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Plant  for  Sale. — Belfast  Corporation  Electricity  Depart- 
ment has  a  quantity  of  surplus  plant  for  disposal,  consisting  of 
one  1,000-KW.  and  two  200-KW.  steam  dynamos,  two  surface  con- 
densers, one  air  pump,  four  steel  oooline  towers,  four  22-H.P. 
electric  motors,  &c.  Particulars  are  given  in  our  advertisement 
pages  to-day. 

Lists. — Messrs.  Ward  &  Goldstone,  Sampson  Works, 
SaJford. — Supplementary  price  list  (No.  104)  arranging  very  com- 
pactly in  36  pages  illustrated  particulars  and  prices  of  a  great 
variety  of  electrical  supplies,  including  cables,  Hexible  cords,  iron- 
clad switch  fuse  and  plug  carrier,  water-tight  fittings,  insulators, 
dry  batteries,  electric  bell  material,  and  general  electric  lighting  and 
power  accessories. 

British  Thomson-Houston  Co.,  Ltd.,  Rugby. — Descriptive  list 
No.  4,171A  (20  pages)  containing  a  very  full  account,  with  excellent 
line  and  half-tone  illustrations  of  their  motor-operated  oil  break 
switches. 

British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames  Street, 
London,  E.G.  4. — Price  list  No.  10,482,  describing  their  flood-light 
projectors  for  use  with  standard  half-watt  type  lamps. 


LIGHTING  AND  POWER  NOTES. 


Aldeburgh. — Revision  of  Puurjc  Lirhting  Charges. — 

The  Electric  Supply  Co.  has  asked  the  T.C.,  at  the  expiration  of  the 
present  lighting  contract  next  year,  to  enter  into  a  fresh  contract 
increasing  the  maximum  price  33i  per  cent.  ;  lamps  when  relighted 
to  be  charged  £2  2s.  each  instead  of  £1  17s.  3d.  A  Committee  is 
to  consider  the  matter. 

Altrincham.— Price  Ixcreasb. — The  Electric  Supply 
Co.,  Ltd.,  has  increased  the  price  of  energy  for  the  June  quarter  for 
lighting  by  Jd.  per  unit. 

Blrminghain. — "Sear's  Working. — The  accounts  for  the 

year  of  the  Electric  Supply  Committee  show  a  balance  of 
£64,763,  of  which  £39,.jOO  has  been  carried  to  renewals  and  special 
expenditure  account.  It  is  proposed  to  place  the  surplus  of  £25,263 
to  the  relief  of  the  rates. 

The  number  of  units  sold  during  the  year  totalled  160 
millions,  as  compared  with  149i  millions  the  previous  year  ;  the 
increase  of  10,550,763  units  is  almost  entirely  confined  to  high- 
tension  supplies. 

Blackburn. — Year's  Working. — The  annual  reports  of 

the  Corporation  electricity  department  for  the  year  ended  March  25th 
last  show  total  income,  £68,379  ;  expenditure,  .£44,765  :  gross 
profit.  £23,614  ;  interest  and  sinking  fund,  £19,142  ;  leaving  a  net 
profit  of  £4,472,  as  against  £2,199  net  profit  in  the  previous  year  ; 
the  total  units  generated  during  the  year  were  10,318.417,  an 
increase  of  1,481,204  units,  or  16'76  per  cent,  on  the  previous  year. 
Private  lightinsr  shows  a  decrease  of  45,146  units  and  power 
(excluding  traction)  an  increase  of  1,784,883  units.  Mr.  Wheel- 
wright, the  borough  electrical  engineer,  in  his  report  states  that 
the  percentage  of  ash  and  clinker  at  times  reached  a  figure  of  30  per 
cent.,  while  it  has  averaged  throughout  the  year  21  per  cent.,  or 
nearly  double  the  amount  in  pre-war  days  ;  owing  to  the  fact  that 
the  plant  at  the  generating  station  is  practically  fully  loaded,  it 
has'been  impossible  to  consider  applications  for  large  amounts  of 
power  except  in  cases  of  firms  engaged  on  work  where  the  Govern- 
ment would  grant  priority  permits  for  obtaining  the  necessary 
material.  The  engineer  emphasises  the  importance  of  the  erection 
of  a  new  generating  station,  and  urges  the  Corporation  to  make 
strong  representations  to  the  Government  on  the  matter. 

Blackpool.^-WAR  Bonus. — An  ajiplication  for  a  war 
bonus  of  208.  per  week  and  12i  per  cent,  on  total  earnings  of  the 
clerical  staff  of  the  Corporation  electricity  works  has  been  refused 
l)y  the  War  Bonus  Sub-Committee.  The  Committee  has  also 
declined  to  entertain  a  request  from  the  Municipal  Employes' 
Association  that  the  meter  readers  in  the  electricity  department 
should  be  paid  "all  arrears,"  and  that  the  full  bonus  of  168.  in 
future — instead  of  14s. — be  paid  to  them,  together  with  12'  per 
cent,  on  earnings,  as  from  October  13th  last. 

Canada. — It  is  reported  that  1,000  men  are  working  on 
the  Chippewa  power  development  scheme,  designed  to  furnish  an 
additional  300,000  h.p.  for  the  Ontario  Hydro- Electric  Commission. 

Chile- — Hydro-Electric  Power. — According  to  the 
Board  of  Trade  Journal,  a  prolonged  study  has  recently  been  made 
by  an  American  hydro-electric  engineer  into  the  available  water 
power  in  the  South  of  Chile,  and  it  appears  that  hopes  of  obtaining 
good  results  are  held.  Concessions,  it  is  understood,  have  alreaily 
been  secured  for  some  60,000  h.p.,  a  further  15,000  h.p.  being  in 
view.  It  is  expected  that  about  40,000  h.p.  may  be  taken  by  a 
copper  company,  while  other  probable  consumers  are  a  cement 
company  and  the  local  electric  light  and  traction  companies. 

Coatbridge. — Fire. — On  Friday,  last  week,  a  lire,  which 
did  daonage  estimated  at  £  1 .000,  occurred  at  the  offices  of  the  Electric 
Supply  tVorks.  Dundy  van  Road.  The  fire  brigade  3ucceede<Hn  saving 
the  works. 

Colchester. — Year's    Working. — The    rei»rt    of   the 

year's  working  of  the  Corporation  Electricity  Department  shows 
total  revenue  £23,420,  works  costs  £17,002,  gross  profit  £6,417. 


After  payment  oi  £6,467  for  interest  and  sinking-fund  charges 
there  is  a  deficit  on  the  year's  working  of  £49.  Had  it  baen 
possible  to  make  the  additional  charge  of  10  per  cent,  from 
October  1st  there  would  have  been  a  profit  on  the  year's  working, 
the  increase  only  taking  effect  in  the  last  qviarter  of  the  year. 
Number  of  units  sold,  2,008,826,  an  increase  of  134,922  units 
maximum  demand,  1,048  KW.  ;  load  factor,  2r8  per  cent  total 
amount  borrowed,  £89.814  :   amount  repaid,  £42,904. 

Continental. — Spain. — A  concession    ha.s   recently    teeii 

granted  for  the  establishment  of  a  plant  to  utili.se  the  water  power 
of  the  River  Turio,  near  Chinchilla,  for  the  generation  of  electrical 
energy  for  lighting  and  power  purposes. 

Turkey. — It  is  announced  from  Constantinople  that  a  company 
has  lately  been  formed  to  establish  a  central  electricity  station  at 
Caraman,  in  the  Vilayet  of  Konia,  for  the  supply  of  electricity  for 
lighting  and  power  purposes  in  the  district. 

Sweden. — The  Harjeans  Kraft  Aktiebolag  is  the  name  of  a  new 
company  which  has  lately  been  formed  at  Sveg,  Sweden,  with  a 
maximum  capital  of  £10,000,  to  establish  a  small  electricity 
generating  plant  utilising  certain  water  power  available  in  the 
district. 

Norway. — A  conference  was  held,  on  Monday  last,  to  discuss  the 
question  of  the  transmission  of  hydroelectric  power  Ijetween  the 
Scandinavian  countries  ;  it  is  believed  that  Scandinavia  commands 
sufficient  water-power  to  supply  all  the  energy  required  for  lighting 
and  power  and  partly  for  heating. 

Dublin. — Coal  Supply. — At  the  Corporation's  meeting 
on  Monday  last,  the  Electricity  Supply  Committee  intimated  that 
the  Irish  Director  of  Cross-Channel  Transport  (Mr.  Burgess)  jiro- 
posed  that  for  this  year  the  coal  supply  to  the  electricity  works 
should  be  only  from  18,000  to  19,000  tons,  or  about  75  per  cent,  of 
last  year's  supply,  and  that  this  would  mean  a  reduction  in  elec- 
tricity output  of  from  43  to  44  per  cent.  It  was  decided  to  com- 
municate with  the  Controllers  of  Coal  and  Shipping  as  to  the 
dangerous  shortage  of  coal  reserves.  It  was  also  stated  that  under 
the  best  conditions  a  substantial  reduction  in  supply  of  energy  to 
consumers  would  become  absolutely  necessary,  and  that  the  Com- 
mittee proposed  a  reduction  to  two-thirds  of  last  year's  supply  at 
ordinary  rates,  charging  for  anything  over  that  a  price  that  would 
.amount  to  a  heavy  penalty,  but  for  the  Committees  action  in  the 
matter  of  coal  reserves  it  would  have  been  necessary  to  have  closed 
down  on  Saturday  last.  It  was  said  that  the  Belfast  Corporation 
had  a  coal  supply  that  would  last  up  to  March  next.  There  was  no 
definite  complaint  of  shortage  except  from  Dublin. 

The  Irish  Local  Government  Board  has  appointed  Mr.  P.  C. 
Cowan,  Chief  Engineering  Inspector,  to  hold  an  inquiry  into  the 
Corporation's  application  for  a  loan  of  £175.000  for  the  extension 
of  the  electricity  undertaking  and  the  works  connected  with  it. 

Faversham. — Price  Increase. — The  T.C.  has  decided 

to  increase  the  price  of  energy  for  lighting  from  6d.  to  6 Ad.  per 
unit  to  consumers  of  between  125  and  250  units  per  quarter,  and  from 
5Jd.  to  6d.  to  those  using  over  250  ;  and  to  charge  a  flat  rate  of 
3d.  per  unit  to  power  users,  as  from  July.  An  overhead  cable  is  to 
be  run  to  the  front  pumping  station,  at  a  cost  of  £45,  the  Ministry 
of  Food  contributing  £30  towards  the  installation  expenses. 

Glasgow. — Proposed  Extensions. — On  a  report  by  the 
chief  engineer  that  it  would  be  necessary  to  build  a  sub-station  at 
Linthouse  for  transforming  electric  energy  at  that  point,  the  Sub- 
Committee  of  the  T.C.'s  Committee  on  Electricity  has  permitted 
the  convener  and  engineer  to  make  inquiry  and  purchase  available 
ground. 

Halifax, — The  Tramways  and  Electricity  Committee 
having  been  informed  that  the  Ministry  of  Munitions  cannot 
sanction  the  purchase  of  a  new  boiler  for  the  electricity  works, 
has  decided  to  make  an  emphatic  protest,  and  to  state  that  it  could 
not  be  held  regponsible  should  the  electricity  supply  have  to  be 
curtailed  throrfgh  lack  of  steam  at  any  time  owing  to  the  necessary 
boiler  plant  being  unobtainable.  Such  plant  is  all  the  more  necessary 
owing  to  the  present  unsatisfactory  supply  of  coal,  which  is  of  very 
inferior  quality. 

Hebden    Bridge. — Price    Revision. — The    Electricity 

Committee  has  decided  that  from  July  Ist  no  special  rate  will  be 
allowed  where  the  consumption  of  energy  exceeds  100,000  units. 

Lanark. — At  the  new  hosiery  factory  hydro-electric 
power  generated  by  the  River  Mouse  is  used  for  driving,  and  also 
for  lighting,  heating,  and  cooking  the  employes'  meals. 

Leek. — Price  Increase. — The  Electricity  Connnittee 
has  decided  that  for  the  next  half-year  the  charges  for  electricity  be 
as  follows  : — A  flat  rate  of  5d.  per  unit  plus  40  per  cent.,  subject  to 
a  minimum  charge  of  158.  per  half-year,  for  lighting.  For  power, 
for  a  consumption  of  under  2,000  units  per  half-year.  2d.  per  unit  : 
over  2,000,  and  under  4,000,  1  Id.  ;  over  4.000,  and  under  8.0O0.  Hd. ; 
over  8,000.  lid.  Alternative  power  scale.  £3  1 58.  per  KW.  demanded 
per  half-year,  plus  Jd.  per  unit  consumed.  For  overtime  supply,  3d. 
per  unit.  AU  charges  for  power  to  be  subject  to  an  increase  of 
50  per  cent. 

London. — Hajdiersmith. — Price  Revision. — The  Elec- 
tricity Committee  has  had  under  consideration  a  report  from  the 
borough  electrical  engineer  showing  the  effect  on  the  revenue  of 
the  electricity  undertaking  for  the  current  year  of  the  recent 
wage  awards,  the  increased  price  of  coal,  and  the  reduced  con- 
sumption.   On  the  statement  of  the  engineer,  the  Committee  find« 
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it-*ill  be  necessary  to  immediately  increase  the  charges  for  elec- 
tricity ;  proposals  for  carrying  out  the  same  will  be  submitted  at 
tfie  next  meeting- of  the  Council. — Boiler,  ic.  Plant  Insdrance  : 
The  Committee  recommends  that  the  insurance  of  the  boilers 
and  other  pfenerating'  plant  at  the  electricity  works  asrainst  damage 
by  explosion  be  increased  by  100  per  cent.  ;  the  risk  is  at  present 
£62  300  and  the  premium  £7.57  18s.  The  ad'ditioniil  premium  will 
be  £378  199. — Plant  Pdrohase:  Messrs.  Gwynnes,  Ltd,  have 
made  an  offer  to  purchase  the  g-eneraturs  and  motors  supplied 
under  the  agreement  for  ligrhtingr  and  power  for  t3,.500,  subject  to 
being  supplied  with  electricity  at  a  flat  rate  of  Id.  per  unit  for 
both  lighting-  and  power.  The  rental  ch.arges  included  in  the 
prices  charged  under  the  agreement  were  Id.  pfr  unit  for  power 
and  3d.  per  unit  for  lighting.  The  Committee  recommends  the 
acceptance  of  the  offer,  the  charge  for  energy  to  be  plus  any 
additional  percentage  charges  as  are  at  present  in  force  or  may 
hereafter  from  time  to  time  be  fixed  by  the  Council. 

Price  Bevision.— The  Charing  Cross,  West  End,  and  City 
Electricity  Supply  Co..  Ltd..  has  applied  to  the  B.  of  T.  for  an 
Order  to  increase  its  maximum  price  for  lighting  purposes  from 
4d.  and  5d.  to  6d.  per  unit. 

Nottingham. — Year's  Working. — Long-continued  criti- 
cism regarding  the  obsolete  character  of  the  electrical  generating 
plant  is  at  last  likely  to  bear  useful  fruit,  it  being  announced 
at  a  meeting  of  the  City  Council  on  Monday  by  Mr.  E.  H. 
Swain,  the  new  chairman  of  the  Committee  in  succession  to  Sir 
John  Turney,  that  schemes  are  in  contemplation,  involving  an 
estimated  expenditure  of  a  quarter  to  half  a  million,  which  are  de- 
signed to  effect  an  entire  upheaval  of  existing  conditions.  Obviously 
the  work,  which  had  been  too  long  delayed  in  pre-war  times,  cannot 
be  entered  upon  under  present  conditions,  but  the  assurance  is  forth- 
coming that,  with  a  return  to  normal  times,  there  will  be  no  further 
procrastination.  The  past  year  has  been  the  most  unfortunate  in 
the  history  of  the  undertaking,  which  has  failed  to  make 
a  profit.  The  Committee  reported  that  during  the  period  500  tons 
less  coal  had  been  consumed,  and  216.174  more  units  generated  at 
an  increased  cost  of  .-Kl  876  for  coal.  The  question  of  the  provision 
of  a  new  electric  generating  station  had  received  careful  considera- 
tion during  the  year.  The  city  electrical  engineer(Mr.  H.  Talbot), 
in  his  annual  statement,  mentioned  that  the  total  horse-power 
installed  at  the  three  generating  stations  was  1 7,030  H.P.  The 
number  of  32-watt  lamps,  or  their-  equivalent,  connected  on 
March  3Ut  was  58!l,159,  an  increase  of  18,666  tor  the  12  months  ; 
39  additional  motors,  aggregating  472  H.P.,  had  been  con- 
nected to  the  mains,  making  a  total  of  2.194  motors 
and  9,892  HJ".  The  number  of  units  sold  during  the  12 
months  was  ; — For  lighting,  3,221.708  ;  for  power,  4.899,595  ; 
and  for  traction  6,812.253,  a  total  of  14,933.616  units,  or  an  increase 
of  216.171.  The  total  work  costs  last  year  were  rSOd.  ;  in  1917. 
l'35d.  ;  and  in  1916,  r20d.  The  sum  received  from  the  sale  of 
energy  during  the  past  year  was  -til 8,950.  Loans  have  been 
repaid  to  the  extent  of  £221,955,  there  being  in  the  reserve  fund 
£43,662.  The  Committee  decided  to  increase  the  price  charged 
for  all  electricity  by  a  further  13  J  per  cent,  upon  present  rates, 
making  a  total  increase  since  the  commencement  of  the  war  of 
33  i  per  cent.,  to  take  effect  from  Lady  Day. 

Nuneaton.— Loan    Sanction. — The  T.C.  has  received 

sanction  to  a  loan  of  £412  for  expenditure  on  plant.  Owing  to  a 
loss  of  .£2,000  on  the  year's  working,  the  T.C.  is  getting  figures 
from  other  tcfwns,  with  a  view  to  revision  of  charges. 

Rathmines. — Wa«e  Dispute. — The  members  of  the 
stationary  Engine  Drivers'  and  Firemen's  Union  agreed  to  submit 
the  question  of  wage  advances  to  arbitration  ;  tlie  decision  of  Mr. 
Whitaker,  K.C..  was  against  them,  and  the  men  have  now  notified 
the  local  Council  that  they  will  not  be  bound  by  the  Arbitrator's 
award,  and  demand  .*  1  per  week  advance  on  pre-war  wages  plus 
the  12^  per  cent,  bonus.  The  Council  has  ref  ased  the  application, 
and  has  warned  its  customers  and  the  public  that  the  supply  of 
electricity  for  public  and  private  lighting  might  have  to  be 
discontinued. 

Selby.— Overhead  ].,ines.— The  R.D.C.  has  granted 
permission  to  the  Yorkshire  Electric  Power  Co.  to  extend  its 
electricity  supply  to  the  Selby  shipyards  by  means  of  an  overhead 
cable  passing  through  part  of  the  Council's  district. 

South  Africa. — Durban. — The  i;il7  report  of  the  Cor- 
poration electricity  undertaking  shows  a  gross  profit  of  £  7 1 ,000, 

mpared  with  £61,000  in  1916  and  £56,000  in  1915.  The  sum  of 
£17,936,  the  same  as  for  the  previous  year,  was  handed  over  for 
relief  of  rates.  The  total  capital  expenditure  is  £561.000,  and  the 
undertaking  has  altogether  paid  £213,000  to  the  relief  of  rates. 
The  tariff,  from  ^d.  to  5d.  a  unit,  is  the  lowest  in  South  Africa. 

Stalybridge.  —  Loan  Ai-plication.  —  The  (Teneratiug 

station  Committee  of  the  Joint  Tramways  and  Electricity  Board 
ha-o  decided  to  make  application  to  the  Local  Government  Board 
for  sanction  to  borrow  the  sum  of  £8,000  for  electricity  purposes. 

Todmorden. — Bulk  Supply. — In    view  of    the    large 

expenditure  which  would  be  involved  in  replacing  plant  in  order  to 
make  the  Corporation  electricity  works  a  paying  undertaking,  as 
had  recently  been  proposed,  the  Electricity  Committee,  last  week, 
decided  to  recommend  the  adoption  of  the  alternative  policy  of 
taking  a  bulk  supply  from  the  Yorkshire  Electric  Power  Co.  on 


the  basis  of  their  Scale  A  charges.  The  Town  Council,  last  week, 
approved  the  proposal,  and  decided  to  apply  for  sanction  to  borrow 
L"  5.500  for  capital  expenditure  in  connection  vrith  the  erection  of 
the  necessary  sub-station. 

Yeovil.— The  B.  of  T.  has  extended  the  liil4  E.L.  Order 
for  a  year. 


TRAMWAY  AND  RAILWAY  NOTES. 


Bath. — Accident. — While  descending  a  hill  near  Weston, 
on  Wednesday  last  week,  a  tramcar  left  the  rails,  dashed  into  the 
boundary  wall  of  some  houses,  and  overturned.  One  passenger  was 
killed  and  over  20  injured,  including  several  convalescent  soldiers. 
The  woman  driver  and  conductor  were  only  slightly  hurt. 

Birmingham. — Year's  Working. — There  is  a  credit 
balance  on  the  year's  working  of  the  Corporation  tramways  of  ' 
£101,000  ;  £63,898  is  carried  to  reserve,  £12,801  to  the  credit  of 
motor-'bus  suspense  account,  and  £25,000  to  the  credit  of  the 
borough  fund.  The  traffic  receipts — a  record — exceeded  £1,000,000 
sterling. 

Biacltburn. — Year's   Working. — In  his  reirort  on  the 

year's  working  of  the  Corporation  tramways,  Mr.  J.  H.  Cowell,  the 
general  manager,  shows  traffic  receipts  of  £77,658,  and  parcels 
£2,207,  a  total  of  .£80,361.  Working  expenses  were  £53.231, 
leaving  a  balance  of  £27,129,  as  compared  with  £17.277.  Interest 
and  sinking  fund  charges  were  .£20,892,  as  against  £20,018  the 
previons  year,  and  the  net  result  is  a. profit  balance  of  £6,970,  com- 
pared with  a  loss  of  £2,439  last  year.  The  mileage  increased  by 
3,798  miles,  passengers  by  596,444,  and  revenue  by  £14,340  ;  the 
miles  run  were  1,055.876,  the  passengers  numbered  12.458,787,  and 
the  receipts  per  car-mile  were  17'65d.  Mr.  Cowell  pointed  out  that 
the  £6,970  was  not  actually  profit,  as  it  included  £3,000  which,  under 
ordinary  circumstances,  would  have  been  expended  on  the  permanent 
way  during  the  year,  whilst  in  consequence  of  revenue  not  meeting  ' 
requirements,  the  expenditure  on  the  permanent  way  last  year  fell 
short  by  £2,000.  Dealing  with  the  proposed  restrictions,  Mr. 
Cowell  anticipates  the  car-mileage  being  reduced  at  least  10  per 
cent.,  which  will  mean  heavily  decreased  receipts,  whilst  the  -wages 
account  will  be  increased  by  £7,000  owing  to  the  latest  award  of 
the  Committee  on  Production.  A  further  revision  of  fares  is  . 
suggested. 

Blackpool. — LAiiouR  Shortage. — The  Tramways  Com- 
mittee has  decided  to  ask  the  War  Office  for  the  services  of  50  men 
from  a  Labour  Battalion  to  be  placed  at  the  disposal  of  the 
Corporation  for  the  purpose  of  carrying  out  much-needed  repairs  to 
the  tramway  permanent  way  in  the  borough. 

Bolton; — Bonus  Application. — The  Tramways  Com- 
mittee has  received  an  application  from  the  National  Transport 
Workers'  Federation  for  a  12i  per  cent,  increase  on  existing  total 
earnings  of  all  employes,  or  for  an  increase  on  the  standard  rate 
equivalent  to  it,  with  equal  payment  for  both  women  and  men, 
both  in  war  bonus  and  on  basic  rates.  At  present  the  women 
receive  14s.  Id.  war  bonus,  as  against  the  men's  £1  Is.  8d.,  but  in 
other  respects  they  are  paid  the  same  rate  as  the  men.  The  appli- 
cation was  not  acceded  to,  and  was  referred  to  the  Committee  on 
Production.  If  granted,  the  increase  would  mean  7s.  a  week  for- 
motormen,  6s.  6d.  tor  male  conductors,  and  14s.  per  week  for 
women  conductors.  Stalybridge,  Hyde,  Mossley  and  Dukinfield 
Tramways  Board,  which  has  had  a  similar  application,  has  passed 
no  resolution  on  the  matter.  Accrington  Electricity  and  Tramways 
Committee  is  strongly  opposed  to  the  granting  of  the  bonus. 

Bradford. — Increased  'Fares. — The  increased  fares, 
came  into  operation  on  Saturday  last.  There  is  no  alteration  in 
fares  for  children  up  to  16  years  of  age,  but.  generally  speaking, 
the  increase  is  50  per  cent.  ;  in  a  few  cases  it  is  higher,  and  the 
early  morning  fare  is  doubled. 

The  tramway  manager  (Mr.  C.  J.  Spencer')  has  urged  the  local 
Trades  Unions  to  endeavour  to  arrange  work  hours  so  that  em- 
ployes of  all  firms  will  not  be  crowding  on  the  cars  at  the  same 
time.  He  has  also  issued  an  appeal  to  ladies  to  finish  their  shop- 
ping in  the  quieter  hours.  The  Trades  and  Labour  Council  has 
approved  the  appeal,  and  has  referred  the  matter  to  a  Joint 
Advisory  Committee  of  the  Council  and  the  Chamber  of  Commerce. 

Canada. — Rejected  Wage  Increases. — The  Montreal 

street  railway  employes  have  rejected  wage  increases  offered  by, 
the  company.  Motormen  and  conductors  with  more  than  five  years' . 
service  were  ott'ered  37  cents  (Is.  6Jd.)  an  hour  (a  25  per  cent, 
increase)  ;  under  five  years'  service,  30  cents.  The  men  demand  a 
minimum  of  40  cents. 

Continental. — France. — It  is  reported  that  the  engineers 

of  the  Paris.  Lyons,  Mediterranean  Railway  Co.  are  preparing  plans 
for  the  electrification  of  the  line  between  Alais  and  Clermont. 
Water  power  is  to  be  utilised  to  generate  the  necessary  electrical 
energy,  a  large  barrage  at  Pont  de  Montvert  being  contemplated, 


Vol.  82.     Xo.  2.U5,  June  7,  1918.] 


THE    ELECTEICAL    REVIEW. 


541 


Glasgow. — The  manaofer  of  the  T.C.  tramway  nnder- 
takinu-  has  recommended,  and  the  Committee  has  approved,  that  the 
following-  sums  te  set  aside  for  depreciation  for  the  year  ending- 
May  Slst  nest ;— Permanent  way.  t78..511  :  power  station  and 
sub-station  plant.  .*:  13.915;  cars  and  electrical  equipment  of  cars, 
£27,923  :  other  rolling  stock,  £2,830  :  Clydebank  bridges,  £550  ■' 
total,  £123,729. 

Traffic  Returns. — Ak  was  indicated  in  recent  issues  of  the 
Kbview,  a  series  of  records  has  ag-ain  been  established  by  the 
Glasgow  T  C.  Tramway  Department.  The  official  figures  for  the 
departmental  year,  which  closed  on  May  .ilst,  give  the  following 
traffic  statistics: — Car-mileage.  2fi,2G1.231  miles,  an  increase  of 
+75,ISi  mUes  :  traffic  receipts.  £1  401.11O.  an  increase  of  £IS8.U02  : 
traffic  receipts  per  car-mile.  12'S32d..  an  increase  of  l'240d.  :  the 
passengers  carried  numbered  430.91(5. nllG.  an  increase  of  42.051.690. 
So  far  as  fares  are  concerne-^.  a  feature  was  the  extraordinary 
boom  in  halfpenny  tickets.  These  increased  at  an  average  of 
almost  half  a  million  a  week  throughout  the  year. 

Halifax. — Service   Reduction. — A  Special   Sub-Coin- 

liiittee  recommends,  in  order  to  comply  with  the  Board  of  Trade 
rtquest  for  further  economy  in  fuel  and  man  power  on  tramway 
Undertakings,  that  the  existing  stopping  pla"-es  of  the  local  cars  be 
reduced  by  3'!*  per  cent.  :  the  running  of  fewer  cars  in  the  quieter 
Hours  of  the  day  ;  the  discontinuance  of  Lite  night  cars  ;  and  the 
commencement  of  Sunday  service  at  2  p  m.  instead  of  1  o'clock. 
Joint  efforts  are  boing  made  locally  to  arrange  varying  times  of 
iiidustrial  working  hours,  to  avoid  the  crush  for  cars  at  particular 
times. 

Huddersfield. — Traffic  Coxgestion. — A  conference  of 
representatives  of  the  Corporation  Tramways  Committee.  Hiidders- 
field  employers,  and  various  industrial  Trade  Unions  of  the  dis- 
trict was  held  last  week  to  consider  means  of  diffusing  traffic  by 
the  alteration  of  mill  hours,  so  as  to  avoid  the  rushes  for  cars  at 
certain  times  of  the  day.  It  wa.o  arranged  that  some  scheme  of 
varying  the  times  of  starting  and  finishing  work  in  different  trades, 
or  on  some  such  lines,  should  be  drawn  up  for  further  considera- 
tion, particularly  as  between  employers  and  workpeople  of  the 
industries. 

Leeds. — Fare  RevisIox. — The  new  .scheme  of  increased 

tramway  fares  adopted  by  the  City  Council  in  May  has  been  found 
impracticable,  and  the  Tramways  Committee,  meeting  last  week. 
decided  to  recommend  the  total  abolition  of  halfpenny  fares  (the 
original  pronosition").  It  has  been  found  that  much  hardship  is 
caused  by  the  abolition  of  overlapping  fares  in  the  centre  of  the 
city. 

Parcel-carryino  Scheme. — The  parcel-carrying  scheme  on 
the  Leeds  tramways,  recently  established,  but  hitherto  limited  toa 
small  portion  of  the  system,  is  now  extended  to  practically  the 
whole  system,  and  agents  have  been  appointed  on  all  routes.  As 
further  soecial  cars  for  parcel  traffic  cannot  be  constructed  at 
present,  the  ordinary  service  will  be  utilised. 

Liverpool. — Fare  Revision. — Mr.  Mallins,  manager  of 

the  Corporation  tramways,  has  presented  a  report  to  the  Tramways 
Committee  on  the  question  of  the  revision  of  tramway  stages  and 
fires.  He  suggests  adopting  a  penny  stage  based  upon  an  equal 
length  for  all  route? — say  two  miles.  To  prevent  inconvenience 
by  the  shortening  of  the  penny  stages,  he  suggests  the  introduction 
of  a  Hd.  stage.  The  expenditure  on  the  tramways  this  year  is 
estimated  at  about  £130,000  more  than  last  year,  and  if  the 
suggested  revision  takes  place  there  will  be  an  increased  revenue  of 
£88,414  a  year. 

London. — According  to  the  Diiili/  Mail,  as  a  means  of 
saving  power  and  coal,  the  North  London  Railway  Co.s  electric 
trains  are  all  to  travel  at  a  slower  speed,  and  the  time  taken  on  all 
jonrneys  will  consequently  be  longer. 

Fare  Incrkase.  —  On  Saturday  the  fares  on  the  Northern 
tj-amway  systems  of  the  L.C.C.  will  be  advanced  into  line  with 
those  on  the  South  side  of  the  river.  Children's  tickets  and  all 
odd  halfpennies  in  fares  will  be  abolished,  the  lid.  sta?p  going  up 
to  2d..  2Jd.  to  3d.,  and  so  on.  There  is  no  intention  at  the  moment 
to  interfere  with  workmen's  fares,  but  these  will  also  be  advanced 
later  on. 

Potteries.  —  Fare  Retisiox. — The  Potteries  Electric 
Traction  Co..  Ltd.,  has  decided  that  on  and  after  June  1st,  1918,  all 
ordinai-y  fares  up  to  and  including  2d.  will  be  increased  by  Jd.,  and 
fares  above  that  amount  by  Id.  A  Id.  fare  vrill  be  available  over 
any  single  section  of  a  route.  Workpeople's  and  scholars'  weekly 
tickets  will  still  be  on  the  basis  of  half  the  ordinary  fares. 

Preston. — Year's  Working. — At  a  meeting  of  the  T.C. 

the  chairman  of  the  Trjimways  Committee  stated  that  during 
the  year  ending  March  31st.  lOi  million  passengers  were  carried, 
an  increase  of  nearly  1^  millions.  The  total  income  was  .£63.498, 
a8  against  £57.776.  AV'orking  expenses  were  £43  493.  as  against 
£36,029,  the  total  amount  paid  in  war  bonuses  being  £5,880/  On 
the  present  basis  the  annual  charge  under  this  heading  would  be 
approximately  £11.000.  The  reserve  fund  was  £52.231,  as  against 
£50.061.  and  "the  total  debt  outstanding  was  £129.389.  It  was  not 
proposed  at  present  to  increase  the  ordinary  fares,  though  that 
might  be  necessary  in  the  near  future,  but  it  had  been  decided  to 
abolish  the  present  workmen's  fares,  which  gave  four  miles'  travel 
for  Id.,  or  eiyht  miles  for  lid.,  and  to  substitute  new  rates  on  the 
basis  of  a  single  fare  for  the  double  journey,  thus  complying 
strictly  -with  the  Parliamentary  schedule  for   workmen's  fates. 


The  Sunday  morning  cars  were  to  be  discontinued,  the  late  evening 
service  curtailed,  and  the  number  of  "request  stops"  reduced,  in 
compliance  with  the  Board  of  Trade  Tramway  Committee's 
recommendations. 

South  Africa. — Di  eban. — Accounts  of  the  Corporation 

tramways  last  year  show  a  gross  profit  of  £59.696,  compared  with 
£55.828  in  1916.  The  total  revenue  was  £159,254.  The  total 
capital  exijenditure  on  the  undertaking  was  £591.991.  whilst  the 
outstanding  loan  debt  was  £510.000,  and  since  its  inception  in 
1899  the  department  has  not  only  spent  in  extensions,  renewals, 
and  replacement  of  plant,  out  of  revenue.  £147,665,  but  has  repaid 
loans  amounting  to  £6.463.  and  accumulated  in  cash — sinking 
funds,  .£61,727  :  renewals  fund,  £16.448  :  accident  insurance  fund, 
1 12.017  ;  and  has  handed  over  to  the  borough  fund  for  the  relief 
of  rates  the  total  sum  of  £197,368.  The  tramcar  fares  in  Durban 
are  the  lowest  in  South  Africa,  l)eing  an  average  of  ■67d.  per  mile, 
based  on  cash  fares. 

Warrington. — Year's  Working. — The  annual  report  of 
the  Corporation  tramways  for  the  year  ending  March  31st  shows 
receipts  £32.697  and  expenditure  £22.-465.  The  net  profit  was 
t4.5u3.  which  is  carried  to  the  appropriation  account,  making  a 
disjKJsable  balance  of  £6,021,  of  which  £3,000  is  reserved  for 
the  relief  of  rates.  The  reserve  fund  has  £10,000  standing  to 
its  credit. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


China. — A  considerable  demand  for  telephone  equipment 
has  arisen  at  both  Mukden  and  Changchung.  A  fair  share  of  the 
trade  will  never  be  obtained  without  personal  representation.  The 
manager  of  the  local  telephone  company  states  that  he  is  in  a 
position  to  buy  S50,000  worth  of  telephone  material,  but  that  he 
wiU  only  do  so  after  conferring  with  an  actual  representative  of 
some  manufacturing  firm.  A  large  order  obtained  here  would 
probably  mean  further  business,  not  only  with  the  same  company, 
but  in  other  places  in  Manchuria.  There  are  numerous  small 
telephone  systems  in  the  district,  mainly  owned  by  native 
merchants,  and  etjuipped  with  Japanese  instruments. —  U.S.  Com- 
merce Befjoiis. 

South  Africa. — Durban  possesses  its  own  telephones,  the 

only  mimicipal  system  in  South  Africa,  and  its  tariff  is  approxi- 
mately 50  per  cent,  below  the  Government  charges.  Last  year  the 
gross  profit  was  £17.631,  and  £5.400  was  paid  over  to  the  rates. 
The  sum  total  paid  in  rate  relief  now  amounts  to  £37,743.  The 
capital  of  the  undertaking  is  £149,769. 

United  States. — A  strike  in  the  Western  Union  Tele- 
graph Co.,  affecting  30,000  operators,  is  expected.  The  'Western 
Union  refused  to  follow  the  recommendation  of  the  Labour  Board, 
permitting  operators  to  form  a  Trade  Union.  Mr.  Gompers  will, 
it  is  expected,  appeal  to  President  Wilson  to  intervene. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia. — Melbourne. — July  .'^rd.    Victorian  Railway 

Commissioners.  21  electric  meters  for  power  circuits.  Specification 
may  be  consulted  at  the  Inquiry  Office  of  the  Department  of 
Overseas  Trade  (Development  and  Intelligence)  in  London. 

Belfast. — June  7th.  Electricity  Department.  9,000  yd.  of 
6-core  01 '  sq.  in.  lead-covered,  paper-insulated  cable,  and  laying. 
See  "Official  Notices  '  May  24th. 

Lancaster.  —  July  IGth.  Electricity  Committee. 
6.  9.  and  12  months'  supply  of  slack  or  nuts  (screened  and  washed). 
Mr.  J.  B.  Patterson,  Electricity  Works,  Marton  Street. 

London. — St.  Pancras. — June  loth.  Electricity  Com- 
mittee. 12  months' supply  of  steam  coal.  Electricity  Department, 
57,  Pratt  Street.  Camden  Town,  N.W. 

Newcastle-under-Lyme. — Electricity  Department.  One 
150-KW.  rotary  or  motor-converter  setandswitchgear."  See  "Official 
Notices  "  May  24th. 

Spain. — Tenders  have  just  been  invited  by  the  municipal 
authorities  of  Astorga  (Province  of  Leon)  for  the  concession  for 
the  t'lectric  lighting  of  the  town  during  a  period  of  15  years. 

Warrington.  —  Jime  18th.  Electricity  and  Tramways 
Committee.  High-tension  lead-covered  cable  and  medinm-tension 
rubber-covered  cable.    See  "  Official  Notices  '  May  Slst, 
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CLOSED. 
Hatntnersinith. — The  Electricity  Committee  has  grauted 
Messrs.  Cory  Bros,  .t  Co.,  Ltd.,  an  increase  of  15  per  cent,  in  their 
charges  tor  lifjhterage  and  derrturrage  for  coal  for  the  electricity 
station,  equivalent  to  3id.  per  ton  on  the  coal  supplied,  the  increased 
charge  being  in  consequence  of  the  recent  wages  awards  of  the 
Committee  on  Production. 

Johaaaesbnrg. — Repcu-tinc^  on  tenders  for  the  snpply  of 

trolley  wire  the  tramway  manager  stated  : — 

The  ivason  further  tenders  have  been  called  for  is  that  altliough  u  miles 
nl  tiiis  wire  has  been  on  order  from  the  Telegraph  Manufacturing  Co.,  since 
April,  1916,  we  have  been  definitely  infoi-raed  by  them  that  there  is  no  hope 
of    delivery.     Therefore,   their  further   tender  cannot  be  considered. 

The  position  with  regard  to  trolley  wire  is  now  getting  serious,  and  no 
doubt  the  Committee  is  aware  of  tlie'trolley  wire  snapping  in  various  places 
in  the  town,  causing  irritation  to  the  public  and  stoppage  of  the  trams. 
1  think  it  resolves  itself  into  a  question  of  policy  on  the  part  of  the 
Committee,  as  to  whether  it  will  make  certain  of  a  supply. 

Two  of  the  tenderers  notified  that  trolley  wire  had  been  shipped  : 
the  Griffin  Engineering  Co.,  and  Messrs.  H.  Davis  &  Co. 

As  far  as  I  am  able  to  judge,  says  the  manager,  there  is  no  certainty 
attaching  to  any  of  the  other  tenders,  either  from  Japan  or  America, 
compared  with  the  certainty  of  trolley  wire  actually  having  been  shipped 
on  the  steamships  mentioned  in  the  case  of  Messi-s.  Davis  &  Co.,  and  of 
the  Griffin  Engineering  Co.  Therefore,  the  Tramway  and  Lighting  Committee 
IS  called  upon  to  decide  as  to  whether  it  will  make  certain  of  a  supply  in 
accordance  with  the  tenders  of  Messrs.  Davis  and  the  Griffin  Co.,  or  place 
itself  in  the  same  position  in  future  as  obtains  to-day— that  is,  placing 
orders  without  any  certainty  of  getting  supply. 

The  Council  has  accepted  the  tenders  of  Messrs.  Davis  &  Co., 
for  a  total  of  S,960  lb.  (approximately  1  miles),  at  a  total  cost 
of  £1,013,  and  the  Griffin  Engineering  Co..  for  10  miles  of  trolley 
wire,  at  a  total  cost  of  £2.750. 

The  T.C.  has  accepted  the  tender  of  the  South  African  General 
Electric  Co..  for  the  supply  of  10,000  yd.  of  1  sq.  in.  cable,  far 
£16,700. 

As  to  British  tenders  the  Committee  reported  :— "The  difficulty 
of  the  position  in  reporting  on  British  tenders  is  that  no  definite 
information  is  obtainable,  and,  generally  speaking,  one  can  take 
it  for  granted  that  there  is  no  hope  of  getting  copper  cable  from 
England." 

Salford. — Electricity  Committee.     Tenders  accepted  : — 

Four  1,666-K.v.A.  transformers.— British  WestinghoHse  E.  *  M.  Co.,  Ltd., 

i:.5,460. 
Glazed  stoneware  pipes.— Doulton  *  Co.,  i661. 

York. — Electricity  Committee  : — 

Babcock  &  Wilcox,  Ltd.— Coal  elevating  plant  to  replace  obsolete  existing 
machinery,  £1,797,  plus  cost  of  alteration  and  erection. 


FORTHCOMINQ     EVENTS. 


Institution  of  MininK  Engineers.— Thursday,  June  13th.  At  11  a.m.  Annual 
general  meeting ;  and  on  Friday,  June  14th.  At  10  a.m.  At  Burlington 
House,  Piccadilly,  W.  1. 

Junior  Institution  of  Engineers.— Friday,  June  14th.  At  7.30  p.m.  At  39, 
\  ictoria  Street,  S.W.  Lecturette  on  "  F.lectric  Accumulators,"  by  Mr.  R. 
Rankin. 

North-Eastem  Section.— Tuesday,  June  11th.  At  7.15  p.m.  At  the 
Mining  Institute.  Neville  Street,  Newcastle-nn-Tyne.  Paper  on  "The 
Applications  of  the  Static  Transformer,"  by  Mr.  S.  A.  Stigant. 


NOTES. 
How   to  become  a  Wireless  Engineer. — The  Wiir/csn 

M'orld  for  May  contains  an  interesting  article  on  this  subject, 
intended  to  constitute  a  reply  to  the  many  inquiries  received  by  the 
editor.  It  is  stated,  with  reference  to  the  practice  of  the  Marconi 
Co.,  that  great  importance  is  attached  to  the  .character  and  general 
education  of  the  would-be  engineer,  who  must  also  have  been 
thoroughly  trained  in  general  engineering,  be"  from  21  to  25  years 
of  age,  and  be  physically  fit.  The  range  of  subjects  covered  in  his 
technical  training  has  to  be  a  very  wide  one,  and  both  college  and 
workshop  training  is  essential. 

Hull  Technical  College. — Hull  Education  Committee 
considered  a  request  from  the  Electrical  Contractors'  Association 
Clncorporated )  East  Riding  Branch,  that  they  might  send  a  repre- 
sentative to  act  on  the  Technical  Committee  of  the  Education 
Authority  at  Hull.  The  Director  stated  that  no  doubt  the  Com- 
mittee referred  to  was  the  Advisory  Committee  for  the  Engineer- 
ing, Shipbuilding,  and  Allied  Trades.  The  Committee  decided 
that  the  Association  should  be  informed  that  their  request  would  be 
favourably  considered  when  the  Advisory  Committee  resumed  its 
operations. 

The  University  of  Toulouse. — A  detailed  description  of 
the  curriculum  and  equipment  of  the  Institute  of  Applied  Electro- 
technics  and  Mechanics  at  the  University  of  Toulouse  is  given  in 
Le  Oeitie  Ciril  for  April  27th.  The  Institute  provides  a  thorough 
course  of  training  in  electrical  engineering  and  applied  mechanics, 
which  lasts  three  Cand  in  some  cases  four)  years.  The  laboratories. 
which  are  equipped  in  an  up-to-date  manner,  provide  both  for 
teaching  and  research.  Special  attention  is  given  to  hydraulic  and 
internal-combustion  engineering.  Separate  sections  are  devoted 
to  technical  measurements  on  electrical  machines  and  accessories, 
static  electricity  and  magnetic  measurements,  ])hotometry,  wireless 
telegraphy,  kc.  A  special  water  tower  and  auxiliary  plant  is  in- 
stalled for  experiments  on  water  pressure  and  flow — an  innovation 
that  will  prove  of  great  value  in  view  of  the  proposed  extension  of 
hydro-electric  power  in  different  parts  of  France. 


The  Employers'  Parliamentary  Council  and  the  Trade 

Boards  Bill. — The  above  Council  has  issued  a  Memorandum  on 
this  Bill,  which  gives  powers  to  the  Minister  of  Labour  to  establish 
Wages  Boards  for  the  fixing  compulsorily  of  rates  of  wages  which 
employers  may  legally  pay.  The  Bill  is  an  extension  of  the  Trade 
Boards  Act  (1909),  which  was  restricted  to  what  were  called 
"  sweated  industries,"  and  is  regarded  as  an  attempt  to  fix  perma- 
nently the  inflated  wages  and  artificial  conditions  of  employment 
prevailing  during  the  war.  Under  the  principal  Act,  extensions 
could  be  made  only  by  Provisional  Order  confirmed  by  Parliament, 
thus  securing  to  all  opponents  the  right  of  being  fully  heard.  The 
present  Bill  transfers  powers  from  the  Board  of  Trade  to  an 
individual  Minister,  practically  removes  the  safeguards  given  by 
the  principal  Act.  deprives  opponents  of  the  right  to  be  heard  by 
Parliament  against  an  Order,  and  places  them  at  the  mercy  of  a 
State  Department  without  any  power  of  resistance.  The  Employers' 
Parliamentary  Council  state  that  it  is  not  aware  of  any  reason 
for  departure  from  the  present  course  of  procedure,  and,  therefore, 
urges  the  retention  of  the  safeguards  now  existing,  and  submits  that 
suoh  a  Bill  should  not  be  promoted  in  anticipation  of  the  proceed- 
ings of  Joint  Standing  Industrial  Councils  to  be  established  in 
the  several  industries,  among  the  essential  functions  of  which  will 
be  the  fixing  of  rates  of  wages  to  correspond  with  the  demand  for 
"  a  higher  standard  of  comfort  generally "  ;  and  it  further 
submits  that  to  give  general  powers  to  a  State  Departrnent  to 
trespass  upon  the  legitimate  province  of  these  bodies,  whicli  would 
possess  a  practical  knowledge  of  the  facts  and  circumstances 
relating  to  the  industries  they  represent,  is  unwise  and  harmful, 
and  likely  to  be  strongly  resented  by  the  Joint  Councils,  who  will 
naturally  be  jealous  of  their  own  authority  and  powers.  The 
Employers'  Parliamentary  Council  holds  that  if  these  Joint 
Councils  cannot  be  trusted  harmoniously  to  settle  such  a  funda- 
mental matter  as  the  fixing  of  the  rate  of  wages  without  their 
arrangements  being  subject  to  the  decisions  of  a  Statutory  Wages 
Board,  set  up  possibly  at  the  instigation  of  a  small  number  of 
discontented  persons,  their  prestige  will  be  destroyed,  and  the 
scope  of  their  operations  will  necessarily  be  seriously  diminished. 

Electric  Cabs  at  the  Hague. — Owing  to  the  scarcity  of 

petrol,  a  service  of  electric  motor-cabs  is  about  to  be  started  at  the 
Hague. 

Volunteer  Notes. — London  Abmy  Tkoops  Companies, 

■Volunteer  Enoinebhs. — Headquarters:  Balderton  Street,  Gros- 
venor  Square,  W.  1. 

Ordera  for  the  week  ending  Jime  l.'ith,  1918,  'by  Lieut. -Colonel  C.  B.  Clay, 
V.D.,  Commanding. 

Captain  of  tU  >f«fk.— Ciipt.  W.Darley  Bentley. 

Next  for  71u(y.— Capt.  E.  G.  Fleming. 

Monday,  June  10th,  to  Friday,  June  14th.— Drills  as  usual. 

Saturday,  June  15th. — Commandant's  Parade  at  Headquarters,  2.30  p.m.,  for 
drill  in  Hyde  Park.    Dress:    Drill  order  with  rifles. 

C.  HiGoiNs,  Capt.  R.E.,  Adjutant. 

Storage  of  Coal. — An  article  by  S.  W.  Parr  on  "  Some 
Developments  in  the  Chemical  Industries  as  a  Result  of  War 
Conditions,"  in  Science  of  April  2(;th,  contains  much  interesting 
information  ;  with  reference  to  the  storage  of  coal  on  a  large  scale 
the  author  states  that  a  number  of  chemists  and  engineers  have 
been  at  work  for  a  number  of  years  on  this  problem,  and  resvilts 
are  now  available  in  such  a  form  as  to  furnish  a  practical  contri- 
bution to  this  very  important  problem.  The  summary  of  it  all 
.seems  to  be  :  First,  that  coal  can  be  stored  in  large  masses  with  a 
fair  degree  of  safety  from  spontaneous  combustion  ;  and  secondly, 
that  the  loss  of  heat  values  due  to  weathering  or  other  deteriora- 
tion processes  is  practically  negligible.  As  confirmatory,  at  least, 
of  the  first  of  these  conclusions,  the  case  is  cited  of  a  large  power 
and  lighting  concern  in  the  U.S.A.  which  for  some  time  had  been 
putting  in  practice  the  principles  involved  in  the  proper  storage 
of  coal,  and,  indeed,  had  a  very  considerable  stock  in  hand.  During 
the  recent  freig:ht  embargo  due  to  weather  conditions,  this  company 
was  able  to  continue  its  service  without  interruption  by  drawing 
upon  its  reserve  supplies.  Only  an  occasional  truck-load  of  coal  was 
received  for  SO  days,  and  what  this  meant  to  the  operating  end  of 
the  system  may  be  realised  when  it  is  known  that  the  fuel  demand 
of  the  concern's  boilers  amounted  to  between  li.OOO  and  7,000  tons 
per  day.  There  was  a  storage  supply  that  was  drawn  upon  to  the 
extent  of  over  200,000  tons.  The  practicability  of  storing  coals 
was  thus  strikingly  demonstrated.  The  chemists  have  worked  out 
the  fundamental  principles  involved  ;  it  is  now  up  to  the 
engineers  to  apply  them.  The  storage  of  coal  having  been  shown 
to  be  possible,  it  at  once  becomes  an  industrial  as  well  as  a  war 
measure  of  very  great  importance. 

Electrical  Equipment  of   German  Aeroplanes. — Lieut. 

.1.  L.  Lefranc,  who  described  a  short  time  ago  in  La  Nature  the 
principal  types  of  German  aeroplanes  and  their  engines,  gives  in  a 
recent  numljer  of  the  same  journal  some  highly  interesting  par- 
ticulars of  the  armament  of  these  machines.  With  regard  to  the 
electrical  equipment,  he  says  the  wireless  plant  comprises  a  gene- 
rator driven  by  a  small  air  screw  or  by  the  engine,  a  transmitter, 
and  an  aerial.  A  special  device  permits  of  varying  the  wave  length 
and  intensity  of  emission.  The  range  of  the  set  is  about  30  km. 
(IS'G  miles).  Some  machines  are  also  equipped  with  receiving 
apparatus  as  well. 

For  heating  purposes  the  German  machines  are  equipped  with 
electric  heaters  fed  by  the  wireless  generator  or  by  a  special  gene- 
rator. Special  heating  devices  are  also  provided  for  keeping  fluid 
the  lubricating  oils  for  the  engine  and  for  the  machine  guns  wlien 
machines  are  flying  at  a  great  altitude.  The  po.sition  indicators, 
instrument  lamps,  landing  signals,  &c.,  are  generally  supplied  by  a 
small  generator  or  from  accumulators. 
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Cheap  Road  Transport. — A  luncheon  meetinfr  of  the 
Commercial  Motor  Users'  Association,  last  Friday,  was  made  the 
occasion  for  the  inauguration  of  Colonel  R.  E.  B.  Crompton.  C.B., 
as  the  first  President  of  the  Association.  Colonel  Crompton 
delivered  his  presidential  address  on  "The  Future  of  Heavy  Motor 
Traffic."  After  dealinsr  with  gas  propulsion,  he  said  it  was  practi- 
cally certain  that  further  developments  of  accumulators  would  take 
place  in  the  near  future,  which  would  increase  their  usefulness  and 
durability,  and  reduce  the  deadweight  carried. —  The  Times. 

Institution  and  Lectare  Notes. — lUnminating  Engin- 
eering Society.-  The  report  of  the  Council  for  the  past  session 
states  that  the  Joint  Committee  under  the  Department  of  .Scientific 
and  Industrial  Research  has  been  continuing  its  work,  one  matter 
that  has  received  sjiecial  consideration  being  the  important  question 
of  illuminating  glassware. 

Further  work  has  been  done  by  the  two  Committees  engaged  in 
experiments  on  flares  and  parachute  lights  and  on  luminous  gun- 
sights  for  a  Government  Department,  and  interim  reports  on  both 
subjects  have  been  presented.  In  addition,  suggestions  have  been 
submitted  for  the  consideration  of  the  authorities  with  regard  to 
such  matters  as  economy  in  lighting  in  relation  to  fuel  saving, 
lighting  arrangements  for  air-raid  shelters,  and  the  desirability  of 
obtaining  fuller  statistics  on  the  effect  of  inadequate  illumination 
in  causing  street  accidents.  Through  its  representatives  the 
Society  has  been  participating  in  the  work  of  the  London  Safety 
First  Council,  especially  the  bearing  of  illumination  on  street  safety. 

The  Society  has  also  been  considering  the  best  means  of  further- 
ing investigations  on  the  hygienic  and  physiological  aspects  of 
illumination. 

With  the  commencement  of  the  present  year  "  The  Illuminating 
Engineer,"  the  official  organ  of  the  Society,  attained  its  tenth 
anniversary,  and  the  event  was  celebrated  by  the  issue  of  a  special 
number  of  the  journal,  in  which  the  progress  of  the  illuminating 
engineering  movement  since  its  inception  was  surveyed,  A  large 
.  number  of  messages  of  congratulation  were  published,  illustrating 
the  wide  interest  now  taken  in  the  work  of  the  Society,  as  a  body 
of  national  value,  with  great  possibilities  of  future  development. 

Fatalities. —  -A.t  the  residence  of  Mr.  .1.  E.  Tullv. 
Hexham,  his  head  gardener  (Mr.  William  Bolton)  was  killed  while 
attending  to  his  duties  in  the  ereenhoose.  It  seems  ihat  Mr. 
Bolton  was  tying  a  plant  to  a  galvanised  wire,  which  was  in  contact 
with  the  electric  light  cable.  Deceased  called  to  the  nnder- 
gardener,  who  at  once  pulled  him  off,  receiving  a  shock  in  doing 
so.  Dr.  .T.  A.  Jackson  was  speedily  called  in.  but  pronounced  life 
extinct.     The  deceased  was  42  years  of  age. 

British      Engineering     Standards    Association. — The 

EnginBering  Standards  Committee,  as  reported  in  our  last  issue, 
under  "New  Companies,"  has  now  become  incorporated  under  the 
Companies'  Acts,  the  word  "  limited  "  being  omitted  by  licence  of 
the  Board  of  Trade.  The  Committee,  therefore,  is  now  a  corporate 
body  with  a  legal  entity,  and  is  thus  enabled  to  maintain  its  position 
with  regard  to  its  brand,  which  has  been  largely  used  in  a  number  of 
the  British  standard  specifications.  The  wider  use  of  the  brand  by 
manufacturers  generally  who  are  working  to  the  British  standards 
should  be  of  material  advantage  to  the  British  engineering  industry 
throughout  the  world.  The  good  work  that  the  Committee  has 
done  during  the  past  17  years,  and  its  acknowledged  position  in 
the  engineering  world,  make  its  incorporation  a  logical  sequence 
in  its  development. 

Appointments  Vacant. — Pi'ofessor  of  electrical  engine;r- 

iug(,£6U0,  with  quarters)  :  two  lecturers  in  civil  and  mechanical 
engineering  (£40u,  with  quarters"),  for  the  Hong-Hong  University  : 
chief  clerk  for  the  Tunbridge  Wells  Corporation  electricity  work; : 
station  superintendent  (CI!).')  -(-  12',  percent.)  for  the  Eastbourne 
Corporation  electricity  works  :  junior  switchboard  attendant 
(.293.  6d.  -t-  9s.)  for  the  Rhondda  U.D.C.  electricity  department  : 
charge  engineer  (TOs.)  for  the  Wakefield  Corporation  electricity 
department;  engineer-in -charge  (.tltO  -|-  121  per  cent.)  for  the 
iHei-eford  Corporation  electricity  works.  See  our  advertisement 
pages  to-day. 

Linl(ing-np  in  South  Wales.  -Whilst  going  to  press,  we 

have  received  from  the  hon.  secretary  of  the  Local  Committee  for 
the  Linking-up  of  South  Wales  and  Monmouthshire  Electricity 
Supply  Undertakings  a  copy  of  the  Committee's  Interim  Report. 
The  area  concerned  has  been  divided  into  three  areas,  in  each  of 
which  the  question  of  linking-up  is  being  considered  in  detail. 

Chief  Technical  Assistants'  Association. — The  annual 

social  of  the  Association  was  held  on  Saturday  last  at  Ander- 
lon's  Hotel,  Fleet  Street,  B.C..  Mr.  H.  F.  J.  Thompson  (Bat- 
ter-;ea),  the  chairman  of  the  Association,  presiding.  The 
chairman  said  that  the  membership,  although  limited  to  senior 
technical  officers,  was  steadily  growing,  and  the  extension  of  the 
Association  to  the  United  Kingdom  had  produced  very  gratifying 
results  :  it  was  anticipated  that  very  soon  a  number  of  additional 
local  centres  would  be  formed  in  the  provinces  in  order  that 
country  members  would  have  the  same  advantages  as  their  col- 
leagues in  London.  It  was  not  intended  to  be  only  a  technical 
society,  it  had  also  protective  objects,  and  engineers  in  electricity 
aupply  and  traction  undertakings,  both  company  and  municipal,  who 
were  eligible  and  not  yet  attached  to  any  other  similar  society,  should 
communicate  with  the  hon.  sec.  Mr.  A.  P.  MacAlister.  50,  Eden  Grove, 
X.  7.  He  hoped  that  the  day  was  not  far  distant  when,  as  regards  the 
protective  measures,  all  such  Associations  would  join  forces  ;  but 
they  would  continue  to  hold  their  usual  meetings  on  technical 
guhjects. 


Mr.  A.  P.  MacAlister,  honorary  secretary,  outlined  the  proposed 
Association  of  British  Engineers,  and  hoped  that  all  members  would 
give  it  their  consideration. 

Electricity  in  Oilfield  Development.— A  pajjer  on  "  The 

Application  of  Electrical  Power  to  Oilfield  Requirements"  was 
read  at  a  meeting  of  the  Institution  of  Petroleum  Technologists, 
last  week,  by  Mr.  J.  Wilfred  Burford.  A.M.I.E.E..  who  stated  that 
electrical  power  was  extensively  used  fordrilling,  cleaning  out,  and 
pumping  oil  wells  in  the  United  States,  especially  in  California  and 
West  Virginia.  In  the  United  States  there  were  now  1,750  appli- 
cations of  electric  raDtors  to  oil  wells,  aggregating  ;^8,000  H  P.  In 
California  100  wells  had  been  drilled  by  electric  power,  the  deepest 
of  which  reached  a  depth  of  2.700  ft.,  while  in  West  Virginia  one 
was  taken  down  to  3,100  ft.  Of  the  11,000  wells  in  the  Baku 
district  27  per  cent,  were  operated  electrically,  necessitating 
generating  plant  amounting  to  70,000  Kw.  Rumania  had  abouc 
200  wells  electrically  operated,  aggregating  14,000  h.p. — Fin  inci'r. 

Decimal  Coinage. — On  the  motion  for  the  second  reading 
of  the  Decimal  Coinage  Bill  in  the  House  of  Lords  on  Tuesday, 
Lord  Leverhulme  opposed  it  on  the  ground  that  the  new  coinage 
should  be  based  not  upon  the  sovereign  but  on  the  halfpenny.  The 
Government  was  unable  to  support  the  Bill,  but  was  willing  to 
appoint  a  Joint  Committee  to  deal  with  it.  The  debate  was 
adjourned. 

British   Scientific    Products    Exhibition.  —  As   already 

announced  here,  the  British  Science  Guild  is  organising  a  compre- 
hensive Exhibition  of  Products  and  Appliances  of  Scientific  and 
Industrial  Interest,  which  prior  to  the  war  were  obtained  chiefly 
from  enemy  countries,  but  are  now  produced  in  the  United  Kingdom. 

The  Exhibition,  which  will  be  held  at  King's  College  from  about 
the  first  week  in  August  until  the  first  week  in  September,  will 
show  in  the  first  place  products  chiefly  imported  from  Germany 
before  the  war.  but  now  made  in  this  country  :  but  it  will  also 
illustrate  the  remarkable  developments  that  -have  taken  place 
generally  in  our  scientific  industries.  In  many  of  these,  as  a  matter 
of  ffict.  Great  Britain  always  excelled,  and  it  is  only  our  national 
quality  of  self-depreciation  which  has  prevented  the  public  from 
appreciating  the  fact  that  we  were  able  to  export  to  Germany 
apparatus  and  products  embodying  the  highest  scientific  knowledge 
and  technical  skill. 

The  general  scope  of  the  Exhibition  is  set  forth  in  a  preliminary 
leaflet  which  has  been  issued,  from  which  it  is  noted  that  the 
exhibits  will  include  ; — Chemical  products  :  thermal,  electrical, 
and  optical  appliances  :  glass,  quartz,  and  refractory  materials  : 
photographic  apparatus  and  material  ;  surgical  and  medical  appli- 
ances ;  and  papers  and  textile  products. 

Further  particulars  may  be  obtained  from  the  Organising  Secre- 
tary. 82,  Victoria  Street,  London,  S.W.  1. 

Tramway  Crane. — In  the  Ehdric  Rtiihrni/  Journal  of 
April  20th,  Mr.  W.  H.  McAloney  mentions  a  homemade  motor- 
operated  H-ton  crane  for  use  in  the  engineering  department,  which 
the  Denver  Tramway  Co.  recently  turned  out  in  its  shops.  The  car 
ojierates  very  successfully,  and  is  proving  to  be  a  big  labour  saver. 
It  was  receatly  used  to  advantage  in  handling  sections  of  special 
work  and  temporary  track  made  up  ready  for  use  during  replace- 
ment of  the  special  work  lay-out  crossing. 

The  car  is  40  ft.  long  overall,  ¥  ft.  wide,  and  weighs  complete 
53,000  lb.  It  is  equipped  with  two  Brill  27-E  trucks  and  four 
GE-58,  37{-H  P.  motors,  operated  with  a  K-O  controller  and  auxiliary 
contactors.  Tomlinson  Al-2  couplers  and  Westinghouse  semi- 
automatic air  brakes  are  used.  The  car-operating  cab  is  15  in. 
above  the  floor,  and  has  a  receptacle  on  both  front  and  back  for  a 
Golden  Glow  searchlight  with  a  !)4-watt  lamp  on  main  and  dimmer 
resistance.  The  steel  jib  crane  has  a  capacity  of  3  tons  and  a  reach 
of  21  ft.  :  the  beam  is  2i;  ft.  2  in.  long,  with  the  revolving  axis 
4  ft.  8  in.  from  one  end.  and  stands  7  ft.  4  in.  above  the  car  floor. 
The  crane  is  motor- operated,  the  platform  being  supported  at  the 
base  of  the  drum  by  two  li-in.  channels  on  the  outside,  and  two 
beams  of  the  same  size  channel  placed  back  to  back  lengthwise  in 
the  centre  of  the  platform  and  cross  braced  with  angles.  The  floor 
of  the  platform  is  made  of  i-in.  steel  plate.  The  distance  from  the 
bottom  of  the  crane-motor  platform  to  the  ear  floor  is  17  in.  The 
motor,  which  is  a  lo-H.i'.  Otis  Elevator,  compound-wound,  direit- 
current  machine,  handled  by  an  old  K-10  controller,  is  placed  in  a 
horizontal  position,  and  power  is  transmitted  through  bevel  geais 
to  a  vertical  shaft  with  a  pinion  which  engages  a  large  band  gear 
encircling  the  lower  part  of  the  drum. 

Combined  Fuel  Rations. — .A^ccording  to  the  Dnili/  MitH, 

the  combined  coal,  gas,  and  electricity  rationing  order  will  come 
come  into  force  for  England.  Scotland,  and  Wales  on  July  1st. 
People  who  then  exceed  their  allowance  will  have  to  pay  at  greatly 
increased  rates  for  the  excess  quantity,  and  will  be  liable  to  have 
their  supply  cut  off. 

Every  household  of  from  two  to  twenty  rooms  will  be  rationed 
on  the  basis  of  alx)Ut  3i  tons  of  coal  a  year  for  two  rooms,  with  an 
extra  ton  for  each  additional  room. 

Of  this  allowance  the  consumer  can  take  as  much  as  he  likes  in 
gas  (15,000  ft,  for  each  ton  of  coal)  or  electricity  (800  units  for  a 
ton  of  coal). 

He  will  have  to  declare  how  he  intends  to  apportion  his  year's 
ration  in  cflal,  gas,  and  electricity,  and  must  keep  to  his  figures. 

An   Electric  Vehicle  "Team"   Attachment.— Recently 

there  was  introduced  in  the  United  States  a  ihree-wheel  electric 
tractor  unit,  designed  to  replace  a  team  of  horses,  while  otherwise 
employing  existing  truck  equipment.    The  tractor  is  propelled  b 
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the  forward  electric  wheel,  and  is  of  a  length  about  equal  to  a  pair 
of  horses.  The  speed  is  approximately  50  per  cent,  faster  than 
that  of  a  team  when  loaded,  and  about  100  per  cent,  when  running 
empty.  This  model  is  expected  to  accomplish  re.sults  ordinarily 
ivchieved  by  two  teams  and  drivers.  The  plan  is  to  use  one  tractor 
in  connection  with  two  wagrons,  no  change  being  matle  in  wagon 
construction  other  than  to  remove  the  tongue  and  the  whippletree. 
and  to  substitute  therefor  a  suitable  connection  which  will  enter 
into  the  coupling  at  either  side  of  the  electric  tractor. 

It  is  understood  that  a  number  of  these  electric  tractor  installa- 
tions are  working  very  satisfactorily  in  practice. 


ELECTRICAL     POWER     ENGINEERS' 
ASSOCIATION. 


The  National  Executive  of  the  Association  met  at  Birmingham 
on  the  1st  inst.  Representatives  of  the  Xoithern.  Midland,  and 
Southern  Divisions  were  present,  with  the  hon.  general  secretary 
(Mr.  \V.  Arthur  Jones).     Mr.  H.  W.  Healy  was  elected  chairman. 

At  the  outset  it  was  resolveil,  in  view  of  the  draft  proposals  of 
the  West  Yorkshire  Section  having  been  received  too  late  for  the 
detailed  consideration  of  the  Divisional  Councils,  that  the  meeting 
should  consider  only  the  general  linesof  the  rules  of  the  Association, 
and  only  by  unanimous  agreement  of  the  National  Executive  should 
these  be  considered  binding  on  the  members  of  the  Association  :  any 
controversial  points  not  agreed  upon  to  be  submitted  to  all  Divi- 
sions existing  on  June  1st,  for  reconsideration  ;  the  further  recom- 
mendations of  these  Divisions  are  to  be  received  by  the  honorary 
general  secretary  on  July  (ith,  and  to  be  submitted  and  finally 
decided  upon  at  the  adjourned  National  Executive  meeting  to  be 
held  at  Manchester  on  July  27th,  1918.  Meanwhile,  the  draft  rules 
from  all  sections  are  to  be  collated  by  the  Divisional  Secretaries. 

It  was  arranged  to  form  a  Junior  Section,  open  to  pupils,  appren- 
ticps,  and  improvers. 

The  Ministry  of  Labour,  in  accordance  with  the  terms  of  the 
Whitley  Report,  has  summoned  employers  and  Trade  Unions  con- 
nected with  the  electricity  supply  industry  to  meet  at  Manchester 
during  June  to  discuss  the  formation  of  an  Industrial  Council,  and 
it  was  decided  to  send  representatives. 

The  following  Objects  of  Association  were  unanimously  agreed 
up™ :  — 

1.  .  .  .  To  raise  and  maintain  the  efficiency  and  general  status 
of  engineers  engaged  in  the  electrical  industry. 

2.  To  act  as  a  protective  organisation  on  behalf  of  members  of 
the  .Association. 

:l  To  secure  that  only  qualified  engineers  are  appointed  to 
responsible  positions  involving  the  management,  direction,  or  con- 
trol of  engineering  matters  connected  with  tlie  electrical  engineering 
industry. 

4.  To  secure  legal  certification  of  all  qualified  engineeis. 

."i.  To  obtain  recognition  as  a  body  of  professional  engineers  and 
to  ensure  representation  at  all  conferences  affecting  the  interests 
■  if  members  of  the  Association. 

t;.  To  obtain  for  members  the  best  possible  conditions  of  employ- 
ment and  adequate  remuneration,  compatible  with  training, 
responsibility,  and  local  conditions. 

7.  To  ensure  a  maximum  of  six  days  a  week  of  employment  for 
all  members  engaged  on  shift  duties. 

8.  To  abolish  the  employment  of  pupils  and  apprentices  in 
responsible  positions,  except  in  justifiable  cases  of  sickness, 
emergency,  or  temporary  relief. 

9.  To  form  an  information  and  employment  bureau  for  the 
general  assistance  of  members  and  employeis. 

10.  To  provide  legal  assistance  for  members  when  necessary,  so 
lai-  as  is  allowed  by  law,  in  matters  appertaining  to  their  employ- 
ment, and  for  securing  compensation  to  members  who  suffer  by 
iK^cident  or  otherwise  in  their  employment. 

1 1 .  To  promote  educational  and  social  intercourse  amongst  the 
members. 

1 1.  To  uphold  and  maintain  the  absolute  right  of  every  member 
to  determine  from  time  to  time  the  employer  whom  he  shall  serve. 

1.!.  To  ericourage  and  foster  invention  and  discovery  amongst 
members  of  the  Association. 

1 1 ,  To  promote  the  general  advancement  and  efficiency  of 
elec'ric  power  supply  and  the  conservation  of  the  Euipire's  natural 
iHioUrces. 

l.'i.  To  encourage  the  members  to  contribute  to  the  Electrical 
Trades  Benevolent  Institution. 

The  question  of  kindred  .Associations  was  discussed,  and  it  was 
agreed  that  the  E.P.E..\.  desired  the  co-operation  of  all  technical 
enirineers  engaged  in  the  electrical  industry. 

It  was  decided  to  refer  the  question  of  divisional  representation 
on  I  he  Council  to  all  members  of  the  .Association.  A  vote  is  to  be 
lakea  as  to  whether  division^  shall  be  represented  on  the  National 
Exeoiitive  equally  or  proportionately  to  numerical  strength. 

The  meeting  adjourned  until  July  27th. 

It  will  be  noted  with  pleasure  that  the  National  Executive  of 
the  E.P.E.A.,  at  the  annual  meeting  reported  above,  while  claiming 
in  their  objects  of  association  some  of  the  privOeges  of  their  profes- 
sion, avowed  their  intention  of  also  accepting  some  of  its  responsi- 
bilities. Among  these,  they  have  decided  to  support  the  Electrical 
.  Trades  Benevolent  Institution  ;  their  action  should  have  far- 
reaching  effects  in  making  the  fund  better  known  throughout  the 
United  Kingdom  and  in  recruiting  a  large  number  of  subscribers 
from  among  staff  men.     We  heartUy  commend  the  action  of  the 


E.P.E.A.  to  the  notice  of  similar  Associations,  feeling  sure  that  by 
following  it  they  will  be  acting  in  the  best  interests  of  their 
members.  Already  the  Hon.  Publicity  Secretary  (Mr.  G.  0.  Law) 
has  forwarded  to  Mr.  F.  B.  O.  Hawes  £S  -Ss.,  which  the  Association 
has  raised  for  his  fund  by  a  concert,  and  also  several  subscriptions 
from  members  of  the  E.P.E..\.     This  is  a  very  good  beginning. 

London  .\N'D  Soothers  Division. — Owing  to  the  increasingly 
large  number  of  engineers  joining  the  E.P.E,.\.,  it  has  been  found 
advisable  to  form  the  Southern  Division  into  sections,  and  the 
second  of  these  was  inaugurated  at  a  meeting  held  at  Stratford, 
Essex,  on  the  28th  ult.  It  was  there  decided  that  the  title  should. 
be  the  "  Eastern  Section,"  and  that  the  Section  should  include 
members  from  electricity  supply  stations  in  East  London.  Mr.  F. 
Farndon  was  elected  chairman.  The  hon.  secretary  is  Mr.  A.  J. 
Giffen,  of  277,  Shrewsbury  Road,  E.  7,  with  whom  staff  electrical 
engineers  should  communicate. 

A  general  meeting  of  the  members  in  the  London  Division  will 
be  held  on  Monday.  17th  inst.,  at  7  p.m..  at  St.  Brides  Institute, 
Fleet  Street,  when  Mr.  A.  C.  Bostel  will  give  an  address  on  "  Trade 
LTnions  and  Incorporated  Societies."  The  chair  will  be  taken  by 
Mr.  C.  H.  Wordingham.  President  I.E.E. 


THE  ASSOCIATION    OF    BRITISH    ELECTRICAL 
ENGINEERS. 


Electeicity  Supplv  Section'. 

Os  instructions  from  the  Council  of  the  Institution  of  Electrical 
Engineers,  the  Committee  of  the  Newcastle  Local  Section  con- 
vened a  meeting  of  electrical  supply  engineers  of  all  ranks, 
whether  members  of  the  Institution  or  not.  to  discuss  the  foritlk- 
tion  of  the  proposed  Association  with  the  title  given  aboVe. 
Mr.  Marshall  (chairman)  said  that  the  Institution  was  debarred 
by  its  constitution  from  taking  action  of  a  political  character, 
and  had.  therefore,  devoted  its  attention  more  to  academic 
than  to  economic  affairs.  In  view,  however,  of  the  strong 
feeling  which  pervaded  the  country  that  electrical  engineers  had 
not  the  recognition  and  representation  which  they,  as  a  useful 
professional  body  of  men.  deserved  in  the  affairs  of  the  country, 
the  Council  had  decided  to  give  all  possible  support  to  the  forma- 
tion of  this  Section  of  the  Association,  and  other  Sections  at  the 
earliest  opportunity.  The  jiosition  as  regarded  electrical  engineers, 
more  particularly  those  connected  with  supply  undertakings,  was 
at  p'esent  most  unsatisfactory.  In  fact,  some  junior  men  had 
joined  the  workmen's  Trade  Unions  for  protection  under  Military 
Service  Acts,  and  others  had  been  forced  into  snch  Unions  against 
their  will  by  the  action  of  their  employers.  The  Whitley  report 
distinctly  declared  that  only  the  views  of  organiseil  boilie^  would 
receive  consideration,  so  that,  unless  professional  electrical 
engineers  had  an  association  to  speak  for  them,  they  would  perforce 
have  to  have  incidental  representation  either  through  the  employers 
or  thi-ough  the  manual  workers. 

Mr.  L.  L.  Robinson  (Hon.  Secretary  of  the  Supply  Section)  stated 
that  the  urgent  need  for  the  formation  of  an  Association  for  the 
material  and  personal  protection  of  professional  or  administrative 
electrical  engineers  appeared  to  be  prove(.l  by  the  recent  organisa- 
tion of  several  such  bodies,  each  of  which  was  catering  for  the 
interests  of  a  very  limited  section  of  their  colleagues.  Organisa- 
tions existed  for  those  who  were  contented  to  class  themselves 
among  the  ranks  of  the  operatives,  in  Trade  Unions  such  as  th'e 
E.T.U.  But  there  remained  a  class  of  engineers  who  could  not  See 
their  way  to  join  operatives'  Trade  Unions,  because,  although  the^ 
were  technically  employes,  they  were  practically  employers,  or,  at 
least,  confidential  agents  of  the  employers  of  the  operatives.  In 
the  electricity  supply  industry  he  classed  in  this  category  the  chief 
engineer  and  manager  of  an  undertaking  and  all  his  engineering 
assistants  down  to  and  including  the  engineers-in-charge  and  the 
assistant  engineers-in-charge.  This  class  of  engineer  had  at  present 
no  representative  body  to  look  after  his  material,  personal,  and 
individual  interests.  As  a  consequence,  the  social  status  of  these 
engineers  had  been  unsatisfactory,  the  salary  often  ludicrously 
small,  and  the  conditions  of  emi^loyment  leaving  much  to  be 
desired. 

Some  Associations  of  the  classes  of  administrative  officers 
referred  to  had  been  inaugurated.  The  chief  objection  to  them 
was  that  they  were  small  and  not  sufficiently  influential.  It 
had  therefore  been  suggested  that  a  new  body  should  be  formed 
to  be  called  "  The  Association  of  British  Electrical  Engineers," 
which  would  be  charged  with  the  duty  of  looking  after  the 
material  and  individual  interests  of  all  administrative  electrical 
engineers.  This  idea  had  met  with  the  hearty  approval  and  sup- 
port of  the  President  and  Council  of  the  Institution  of  Electrical 
Engint-eis.  and  it  w.os  hoped  that  th«  two  bodies  might  be  able  to 
work  in  close  co-operation.  It  had  Ijeen  decided  that  this  new 
Association  should  be  registered  as  a  Trade  Union,  to  bring  it  in  to 
line  with  the  recommendations  of  the  Whitley  Reports.  T^e 
general  scheme  was  that  the  Association  should  consist  of  a  number 
of  sections,  e.g.  : — 

Section  1. — Electricity  Supply  Engineers. 

Section  2. — Electrical  Plant  Manufacturers'  Engineers. 

Section  3. — Electrical  Contractora'  Engineers,  &c. 
Each  Section  would  have  its  own  Council,  and   each   Couneil 
would  have  representation  upon  the  Grand  Council  of  the  Asso- 
ciation.    Such  an  Association  backed  by  the  I.E.E.  should  arrire 
quickly  at  a  position  of  great  strength  and  influence,  and  should 
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be  able  to  briny:  considerable  pressure  to  bear  whenever  necessary 
in  order  to  secure  that  qualified  men  were  preferred  and  employed 
at  satisfactory  salaries.  Their  aim  should  be  to  make  the  pro- 
fession of  electrical  engineerinfr  as  much  respected  as  the  lefjal 
or  medical  profession,  and  equally  closely  jjuarded. 

It  had  been  proposed  that  the  Electricity  Supply  -Engineers' 
Section  of  the  Association  should  be  composed- of -fllerabers  and 
Associate  Members  havin;,'  the  following  qualifications  : — 

Meniberx. — Members  shall  be  engaged  in  the  business  of  elec- 
tricity supply,  and  shall  be  corporate  members  of  the  Institution 
of  Electrical  Engineers. 

A.txociate  Members. — Associate  members  shall  be  persons  of  good 
general  education  engaged  in  the  business  of  electricity  supply,  and 
they  shall  have  had  at  least  one  y*ar's  training  at  an  approved 
technical  college,  or  two  years'  apprenticestjip  in  an  approved  firm, 
company,  or  corporation,  or  shall  have  been  engaged  in  an  elec- 
tricity supply  undertaking  in  a  responsible  technical  position  for 
at  least  two  years. 

No  more  detail  had  been  decided  upon  at  present.  It  was  felt 
that  the  best  procedure  would  he  to  get  the  matter  talked  over  at 
each  Local  Section,  and  afterwards  to  call  a  mass  meeting  in 
London. 

He  believed  Mr.  Wordingham  would  be  good  enough  to  act  as 
first  presi4ent,  which  would  ensure  that  the  Association  would  be 
launched  with  a  good  skipper  at  the  helm. 

Mr.  H.  \V.  Clothier  said  that  he  attended  the  meeting  of  the 
Council  in  London  on  Tliursday  last  week,  and  that  meeting  unani- 
mously supported  this  movement.  The  question  whether  the 
Association  should  be  registered  as  a  Tiade  Union  had  been  fully 
considered,  and  it  was  agreed  that  the  Association  should  be  regis- 
tered under  the  Trade  Union  Act.  not  only  for  the  purpose  of 
putting  it  on  a  proper  legal  footing  on  lines  similar  to  other 
Associations,  such,  for  instance,  as  the  Cable  Manufacturers,  liut  it 
was  also  essential  that  it  should  be  so  registered  in  order  to  give  it 
the  necessar.y  authority  and  status  in  connection  with  the  steps 
taken  by  the  Government  in  the  reconstruction  of  industries. 

Mr.  Wordingham  was  conferring  with  the  officials  of  the 
E.P.E.A.  with  a  view  to  incorporating  thatenterprise  with  the  work 
of  the  Committee  which  Mr.  Robinson  represented.  There  was 
vital  necessity  for  unity. 

General  discussion  followed,  and  after  Mr.  Robinson  had  replied 
to  questions,  it  was  unanimously  resolved  : — 

"That  this  meeting  of  electricity  supply  engineers  of  Xewca-«tle 
and  district,  promoted  by  the  Newcastle  Local  Section  of  the 
Institution  of  Electrical  Engineers,  supports  the  formation  of  an 
Association  of  British  Electrical  Engineers,  and  appoints  delegates 
to  represent  it  at  a  mass  meeting  to  be  held  in  London  under  the 
chairmanship  of  the  President  of  the  Institution  of  Electrical 
Engineers.' 

"The  following  delegates  were  appointed  : — Messrs.  'W.  T.  Dalton, 
J.  Cusworth,  C.  Vernier.  .\I.  F.  Sheedy,  11.  S.  Ellis,  P.  S.  Thompson. 


OUR   PERSONAL   COLUMN. 

2he  Editors  inriie  electrical  engineers,  tcliether  connected  with  the 
technical  ar  the  commercial  side  of  the  profession  and  uidu^try, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  StatLon  and  Tramway  Officials.— The  Hull  Ti-am- 
ways  electrical  engineer.  Mr.  .j.  \Vilkin>0-\.  who  recently 
received  a  letter  lioiii  the  Controller  of  O^al  Mines  appoint- 
ing him  district  eii^iineer  in  connection  with  the  coal  economy 
campaign,  cannot  accept  the  post  owing  to  his  stat-e  of  health. 
With  the. approval  of  the  Committee,  he  nominated  Mr.  E. 
G.  Elliott  to  take  up  the  work. 

At  the  Northampton  T.C.  the  tramways  manager  reported 
that  Mr.  W.  E.  Owen,  superintendent  at  the  power  station, 
had  resigned,  liut  before  filling  the  position  he  was  making 
application  to  the  militar\'  authorities  for  the  release  of  Mr. 
E.  Jordan — former  power  station  superintendent — who  had 
been  passed  by  the  military  as  fit  for  home  service  only.  The 
Committee  approved  of  the  action  of  the  manager. 

Leeds  E.C.  has  made  the  following  re-arrangement  of  staff  : 
—Mr.  T.  Went  to  be  manager  of  the  meter  and  stoves  depart- 
ment and  superintendent  of  meter  inspectors,  at  f350  per 
annum ;  Mr.  E.  H.  Leask  to  be  superintendent  of  sales  and 
furnaces  departments,  at  f 320  per  annum ;  Mi".  E.  H.  HaUi- 
well  t-o  be  assistant  superintendent  of  meter  inspectors,  at 
.-£'170  per  annum. 

The  Bournemouth  E.C.  has  re-affimiod  its  former  recom- 
mendation as  follav-s  : — "That  a  bonus  of  1  per  oent  on  the 
aet  profits  for  the  '  year  be  granted  to  the  general  manager 
and  the  assistant  manager — four-fifth?  thereof  to  the  general 
manager  and  one-fifth  to  the  assistant  manager.  This  bonus 
tci  be  regarded  as  -in  respect  of  the  work  of  the  year  covere/1 
by  the  report."  -      :         '.  .       .   . 

The  Tunbridge-  Wells  Council  has. unanimously,  decided  to 
iticreafe  the  salarv  of .  tine  borougli  electrical  engineer..  Mv.  R. 
N.  ToRPT.  by  £IW  nor  annum. 

The  Leicester  T.C.  on  Tuesdav  raised  the  salarv.  of  Mr..  T. 
.  B.  .Smith,  the  chief  electrical  eneineer.  from  £900  to  f  1,000 
per  annum.-  The  ■V\'ar  Bonus  Committee.,  in  their  report, 
stated  that  the  officials  of  the -electric  supply  .depnrtrnent. were 
inmost  cases  entitled.- tinder  the  provisions  of  Sir  deorge 
Askwith's  award,  to  their  salaries,  war  bonus,  and  )1h  per 


cent.  The  circuni.stanc^'s  were  peculiar,  and  the  Committee 
rc«)gni.sed  that  the  rrainways  Committee,  in  making  the 
recoiinnendations  contained  iji  the  previous  report,  were 
actuated  by  a  desire  to  adjust  matters  as  far  as  practicable. 
The  Committer  ma<J«  the  following  recommendations  upon 
the  understanding  that  the  salajies  m  question  would  be  re- 
adjusted upon  the  declaration  of  peace,  and  also  subject  to 
all  the  officials  concerned  making  no  claim  of  any  war  bonus 
or  other  -war  payment  now  obtaining,  or  which  may  obtain 
during  the  war: — W.  Barton,  resident  engineer,  Aylestone 
station,  i'3"25  to  £425:  T.  Tyson,  resident  engineer,  Lero 
station.  £300  to  £306;  H.  E.  Rogers,  mains  supeiintendent, 
£225  to  £312;' E.  J.  Riley,  chief  clerk,  £228  to  £320;  J. 
Barker,  electrical  assistant,  £223  to  £309;  G.  Morris,  car 
.■^heds  supeiintendent,  i'i-^o  to  £3S(.l;  H.  Pool,  accountant, 
£;W1  to  £3.50. 

General. — Mr.  Harrison  Barrow,  Cliairman  of  the  Bir- 
mingham Tiamways  Committee  (and  a  prominent  member 
of  the  Society  of  Friends),  has  been  sentenced  to  six  months' 
imprisonment  for  an  offence  under  the  Government  Regula- 
tions by  being  a  party,  as  acting-chairman  of  the  Friends' 
Seiwice  Committee,  to  the  printing  and  pubUcation  of  a 
leaflet.  "  A  Challenge  to  Mnitari.-ini,"  without  mentioning  on 
it  the  nauje  of  the  author,  or  .'submitting  copies  to  the  Pre-ss 
Bureau.  Notice  of  appeal  was  given,  and  Mr.  Harrison 
Banow  was  allowed  bail.  He  has  .since  resigned  his  public 
work  in  Birmingham  p<i>nding  the  re-trial. 

At  the  Hull  Education  Committ-ee,  the  Director  of  the 
Technical  College  reported  that  in  response  to  the  advertise- 
ment tor  a  lecturer  in  electrical  engineering  to  be  attaehe-d  to 
the  mechanical  engineering  side,  tliree  applications  had  been 
received,  and  Mr.  P.  L.  Bernstein,  of  the  College  of  Tech- 
nology. Manchester,  who  had  been  invited  to  attend  that 
meeting,  was  the  only  suitable  candidate.  It  was  stated 
that  Mr.  Bernstein's  parents  were  of  Dutch  nationality,  and 
came  from  South  Africa,  and  that  he  was  a  Grade  3  man. 
.-^fter  Mr.  Bernstein  had  been  interviewed,  it  was  decided  to 
appoint  him  at  £175  per  annum,  rising  to  a  maximum  of 
£'250  per  annum,  plus  the  usual  payments  for  evening  classes. 

Birthday  Honours. — We  are  sure  that  the  numerous  friends 
and  admii'ers  of  Mr.  T.  O.  Callekder,  managing  director  of 
Callender's  Cable  d:  Construction  Co.,  Ltd..  wiU  desire  to 
join  with  us  in  heartily  congratulating  him  upon  the  honour 
confeiTed  upon  hiin  in  the  King's  Birthday  Honours.  Mr. 
Callender,  who  has  been  a  J.P.  for  Kent  since  1915,  becomes 
a  Knight,  in  recognition  of  his  "  active  leadership  in  local 
patriotic  work,"  says  the  Times,  but  readers  of  these  pages 
will  rega,rd  the  honour  as  most  fittingly  bestowed  upon  him 
as  one  of  the  leaders  of  an  import-ant  section  of  British  elec- 
trical industry.  Such  honours  fall  so  sparingly  to  our  repre- 
sentative electro-industrialists  that  when  they  do  come  for 
sterling  merit,  as  in  this  case,  the  whole  profession  and  in- 
dustry basks  temporarily  in  the  sunshine  of  Royal  favour. 
Some  of  the  outstanding  qualities  of  Sir  Thomas  Octavius,  and 
the  strength  of  character  that  has  contributed  so  much  to  the 
building  up  of  his  own  reputation  and  the  success  of  Callen- 
der's Cable  Co.  were  referred  to  in  these  pages  on  the  occa- 
sion of  the  celebration  of  his  silver  wedding. 

Mr.  Guy  Calthrop,  who  has  so  successfully  filled  the  office 
of  Controller  of  Coal  Mines  during  the  past  year  and  more. 
receives  the  honour  of  Baronetcy. 

Sir  Charles  Petrie,  a  former  Ix)rd  Mayor  of  T.iiverpool,  and 
a  man  of  great  distinction  in  the  public  life  of  that  city,  also 
becomes  a  Baronet. 

Sir  E.  A.  GoiLDiNG,  Bart..  M.P..  who  is  made.  »  Privy 
Councillor,  is  a  director  of  the  British  'Westinghouse-  Electric 
and  Manufacturing  Co..  Ltd..  and  of  the  Westminster  Elec- 
tric Supply  Corporation.  Ltd. 

Roll  of  Honour.— Sergeant  Norman  F.airall,  son  of  Mr.  G. 
W.  Fairall.  electrical  engineer,  of  Wolverhampton,  has  been 
awarded  the  Militar-v  Medal.  Sergeant  Fairall.  prior  to  the 
war.  was  on  the  electrical  staff  of  the  India-Rubber  Co., 
Silvertown,  and  he  joined  the  Forces  at  Sydney,  Australia. 
He  was  wounded  in  October.  1917. 

Norman  Gripper.  attached  as  a  driver  to  the  Friends  Ambu- 
lance Unit  of  the  British  Red  Cross  under  the  French  Army, 
has  been  killed  in  action,  aged  21.  Prior  to  enlistment  hf 
was  on    the   staff  of   the   Blackburn  Corporation   electricity 

works.  T,    -.•  i_i     u* 

Corporal  S.  Mvatt,  Northumberland  Fusiliers.  whVj  has 
fallen  in  action,  was  an  employe  of  Messrs.  Siemens  Bros.. 
of  Stafford.  ,        ,  ,, 

Private  S.  Page,  who  enlisted  from  the  works  of  Messrs. 
Callender's  Cable  Co..  has  died  pf  wounds 

Comi->an\-Sergeant-Maior  G.  H.  Williams,  Kings  Liver- 
Dool  Regimert.  who  has  fallen  m  action,  was  on  the  staff  of 
the  He'-ne  Bav  Gas  A:  Electricity  Co.  ,    ,  i 

The  Blpcknool  Tramwavs  Committee  has  decided  to  makP 
Ti  ''rnnt  of  £.=iOO  for  endowing  ;•  cot  at  the  \  irtoria  Ho.spital 
ir>'nipmf>'v-of  the-lafj- Lieutenant  Stanley  BorGHFV.  V.C.  of 
BlackrKxii,  who  lo-ot  his  life  under  heroic  circumstances  dur- 
int'  the  fightinLT  which  led  to  the  capture  of  -Teni.saleiTi..-         _ 

Sapper  A-H.  Morey.  of  the  Royal  Engineers,  an  employe 
of  Mes.srs.  Alex.  Hawldns -it  Sons,  of  Routhwark,  has  been 
awarded  .the  Militnrv  Medftl  .for   gnlbntry  in  action       ■ 

Kiflernnn  T.  ISrrGovFirN',  '.Queen's  Westminster  Pifl^s,  "cvno 
was  in. the  ele<-trictty  department  of  the  Hford  U-D-C.,,  has 
been  wounded. 
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The  Military  Medal  for  gallantry  has  been  awarded  to 
],imco-CoriK)raJ  S.  Burton,  H.E.,  who  was  at  the  Bexhill- 
i)D-Sea   Corporation  electricity   works. 

Private  H.  Hardy,  Northumberland  Fusiliers,  formerly  an 
ekvtrician  with  Messrs.  Pilkington  Bros.,  Ltd.,  of  St.  Helens, 
\\hj  «.it,  iciently   re|x>rted  killed,   is  a  prisouer  of   war. 

Bombardier  H.  Archer,  R.F..\.,  killed  by  a  shell  explosion, 
was  au  electrician  at  the  power  house  of  Messrs.  Dormaii 
and  Co.,  of  Stafford. 

First  Ail-Mechanic  F.  Suthurst,  E.A.F.,  kiJled  in  action, 
aged  '25.  was  formerly  engaged  in  the  electricjil  department  of 
Messrs  Kelsall  i  Kemp,  Ltd.,  woollen  manufacturers,  Roch- 
dale. 

(iumier  (1.  V.  Evkrs,  who  has  died  of  wounds,  was  em- 
ploved  by  Me.^srs.  Charles  Macinto.sh  &  Co.,  Ltd.,  Manchester. 

Second-Lieutenant  N.  J.  V.  Crowther,  R.G.A..  who  has 
biH'U  seriously  wounded  in  France,  whs  an  electrical  engineer 
dt   Messrs.  Vickers'  works  at  SbetReld. 

Private  C.  J.  Humi-hreys  htis  been  missing  since  April  '24th. 
Before  the  war  he  was  employed  at  the  electrical  laboratory. 
South  Parks  Road,  Oxford. 

fiieutenant  \V.  W.  Tweedy,  R.E..  who  was  for  some  year.s 
with  Messrs.  James  Gordon  &  Co..  of  liondon,  W.C.  as  chief 
engineer  in  their  sale's  department,  died  last  week  in  France 
iif  wounds  received  in  the  recent  lighting.  Lieutenant  Tweedy 
was  a  nafive  of  Ivendal. 

The  Tinira  sUites  that  Lieutenant-Colonel  D.  H.  Hydk- 
Thomson,  who  was  killed  while  Hying  in  Kent  on  May  '21st. 
passed  from  Clifton  College  into  the  Royal  Navy.  After  a, 
brief  period  of  sea  tulie,  he  joined  H.M.S.  VeTiwn,  and  quali- 
fied as  a.  lieutenant  (T).  "  He  .joined  the  Royal  Naval  Air 
Service  dining  1V114.  and  was  assxx'iated  A\ith  the  early  experi- 
mental work."  During  the  war  he  .spent  brief  periods  at 
r>unkirk  and  in  the  Mediten-aneaii.  and  the  rest  of  the  time 
was  employed  at  the  Admiralty  and  Air  Ministry  on  impcjrt-ant 
work.  Latterly  '  his  energy  was  devoted  chiefly  to  wireless 
telegraphy  and  electrical  matters,  in  which  branch  the  loss  of 
his  sei-vices  will  be  greatly  felt." 

Chief  Engineer  Lyons.  R.K..  who  was  on  the  staff  of  the 
Hull  Corporation  tramways  department,  has  been  awarded 
the  D.SiM.  for  conspicuous  gallantry  and  devotion  to  duty 
during  naval  operations  in  the  Irish  Sea.  He  is  now  conva- 
lescent  after  being  in  hospital  with   wounds. 

Clorporal  J.  N.  .Atkinson,  Hl/M.G.C,  previously  reported 
wounded  and  missing,  has  written  home  saying  that  he  is 
wounded  and  a.  prisoner  of  war  at  Altdanim,  Porneni.  being 
very  kindlv  treated.  Corporal  .•Vtkin.son  was  taking  the  four 
\  ears'  coursi-  at  the  B.T.H.  Co.,  Rugby,  prior  to  enlisting  in 
the  H.A.C. 

Lance-Corporal'  F.  Woods,  London  R^^giment.  late  of  the 
India-Rubber  Co..  Silvertown,  died  of  wounds  in  Prance  on 
or  about  May  14th.  Priv^ate  L.  North,  London  Regiment. 
lormerly  in  the  general  oflice  uf  the  same  company,  is  a  pri- 
soner of  war  in  Germany. 

Obituary.— Herr.  H.  Bissngeh.— -The  death  is  amiounced 
from  Munich,  at  the  age  of  01  years,  of  Herr.  H.  BLssnger. 
for  many  years  Technical  Director  of  tlie  Electricitats  Gesell- 
schnft  vorinals  Schuckert   &  Co..   of  Nureniburg. 

Mrs.  A.  H.  E.  Padlev.— We  regret  to  hear  from  Mr.  F.  S. 
Grogan  that  Mrs.  A.  H.  E.  Padley.  late  chief  lady  demon- 
strator, St.  Marylebone  electric  supply  kitchens,  died  at 
Loughborough  on  Thursday  last  week.  Mrs.  Padley.  who  was 
well  known,  in  electric  cooking  circles,  wrote  many  valuable 
articles  on  electric  cooking,  and  made  a  number  of  uscfid 
suggestions  uixmi  the  design  of  cooking  apparatus. 


CITY     NOTES. 


NEW     COMPANIES     REOISTEREO. 


Monometer  Manufacturing  Co.   (1918),  Ltd.    (loU.ooi)- 

r.pii.  r,,inp.iin.  Registered  Mav  28tli  (api/.il.  i'16.000  in  fl  shares  (15,000 
«  p.,  in.  ,u,i,.  pre!.).  To  take  over  the  busines-;  of  engineers,  &c..  lately 
I  ITT  I..]  on  h\  ihe  Monometer  Manufacturing  Co.,  Ltd..  at  Birniingliam,  and 
I..  ...rM  on  il,.;  liusiness  of  mechanicjl,  hydraulic,  electrical,  and  general 
.  nf^inefi'N,  watcli  and  clock  makers,  manufacturers  of  and  dealers  in  printing, 
typesetting,  and  type  casting  machinery,  manufacturers  of  monometers.  pyro- 
meters, tiierinometers,  heat  regulators,  and  other  apparatus,  &:c.  Agreement 
with  H,  J.  Thomas.  Th«  subscribers  (each  with  one  pref.  share)  are  :— 
H.  J.  Thomas,  130,  Bute  Street,  Cardifl,  stockbroker;  W.  H.  Gould.  Vulcan 
Koundrv,  Bute  Docks;  Cardiff,  engineer.  The  lirst  directors  are  :  H.  I. 
Thoma^  and  \V.  H.  Gould.  Qualification,  £500.  Solicitor:  H.  T.  Cox,  31, 
High   Street,'  Cardiff. 

Waste     Utilisation,     Ltd.     (150,573) — Private     companv. 

f.t.gistered  .  Mav  29th.  Capital,  «1,000  in  £1  shares.  To  utilise  waste  pro- 
ducts of  all  kinds,  and  to  carry  on  the  business  of  agricultural,  mechanical. 
n|.  T,;,  ,l,n,,,  .,nj  general  engineers,  &c.  The  subscribers  (each  with  one  shat.) 
II  I  llobbins.  4.  Broad  Street  Flacc.  t.C.  chartered  accountant; 
N>  \  w  n,|  k-nes.  7.  Ouecn  Street.  E.C.i.  solicitor.  The  lirst  directors  a., 
i    •    "J)"   '      ^i.Hcitors  :  Tvlawby,    Mawby    is:    Morris.  7.   Queen   Street,    E.C   4 

Meta'iluri^ists,  Ltd.  j  1.50.599). — Private  coanpany.     Regis- 

"  "  '      "  "■  :.    fax    free   participating 

r.f    fl    each,    and    10.000 
. -■.    I"    ...nnection    \>  ilh 


opt 


Industrial 
and  General 
Trust,  Ltd. 


Shanghai 

Electric 

Construction 

Co..  Ltd. 


ribers 


ni.nt    l...t...,.,    sl,,,,,,j    Cowper.Coles    and'.l. 

^ith    one  ord.   sharel    are  ■- — Shijrard  Cowper-Coles,   Sunburv-on-Tha 

lurgist;   J.    M.    Cobbam,   33.    Southampton   Street,  W.C.  2.    solicitor.      The  "6i 

directors    ane  :    Sherard    Cowper-Coles    (technical   directorl    and    Gustave    E. 

Brunner     (administrative     director).       Oualification  ;    £100.      Rigistered     oflic 

35,   Long   Acre,    W.C. 2. 


In  the  cour,s6  of  his  speech  at  the  annual 
meeting,  Sir  George  Touche,  M.P.,  in  ic- 
ferring  to  the  iiuestion  of  national  recon- 
struction, said  he  hoped  that  in  the  future 
the  commercial  expert  w-juld  no  longer  be 
ignored  in  the  ec|uipmeut  of  our  foreigm  Emba.ssies  and  Lega- 
tions. He  adileil  th;it  although  the  old  attitude  of  indifference 
to  the  development  of  the  nation's  indu.stries  was  breaking 
down,  it  still  lingered  in  some  tjuarters.  This  was  illustrated 
by  the  recent  fate  of  the  Water  Power  Bill  promoted  by  the 
Britisli  Aluminium  Co.,  whose  development  ihcy  had  assisted 
rinancially  in  times  past.  Owing  to  the  opposition  of  a  few 
Scottish  Peers  <uid  their-  friends  the  Bill  haJ  been  temporarily 
withdrawn,  althougli  it  was  regarded  favourably  by  the  Board 
of  Trade  and  the  Ministry  of  Munitions.  The  fuller  develop- 
ment of  what  the.  war  had  proved  to  be  an  essential  industry 
had  thus  been  delayed.  The  scheme  would  have  submerged 
only  a.  few  hundred  acres  of  inferior  deer-grazing  land  and 
marshy  ground.  On  the  other  hand,  it  would  have  supported 
ii  new  village  of  from  6,0(ltt  to  8,000  people,  helped  to  develop 
a.  key  industry,  given  permanent  employment  under  healthy 
conditittijs,  and,  if  authorised  now ,  would  have  been  reaciy  to 
absorb  la.bour  during  the  difficult  jxsriod  of  demobilisation. 
■\'et  it  WHS  being  hung  up  indefinitely  on  grounds  largely  senti- 
iiiciital  ;ind  wholly  reactionaa-y. 

.\t  the  annual  meeting',  held  last  week. 
Sir  Alfred  Dent  said  that  the  available 
balance  was  f70,014.  against  f49,.50'J  last 
>ear.  They  hail  not  yet  agreed  the  amount 
of  excess  profits  duty  for  1917.  but  antici- 
pated a  jiortion  of  the  carry-forward  reserved  for  this  purpote 
would  be  available  for  the  1918  account.  They  had  again 
converted  the  profits  at  the  rate  of  2s.  to  the  dollar,  so  that 
the  first  portion  of  the  profit  and  loss  accouat.  which  recorded 
trans-a:tions  in  Shanghai,  formed  a  true  basis  for  comparing 
(Pile  year  with  another,  and  reflected  the  actual  progress  of 
the  undertaking.  By  far  the  greater  part  ot  the  profits  had 
been  remitted  home,  and  the  profit  on  exchange,  amounting 
,to  £17,8.52  a.s  against  £1,810  in  the  preceding  year,  w-as  sho^^ll 
as  a  separate  item,  and  represented  the  benefit  which  the  com- 
pany had  derived  from  the  rise  in  the  value  of  silver.  This 
method  of  accounting  was  imix)rtant,  since  it  distinguished 
clearly  between  the  two  main  causes  of  the  prosperity  which 
the  eomixiny  enjoyed  last  year. 

In  regard  to  road  maintenance.  t)ie  arrangement  w'ith  the 
Municipal  Council  had  been  confinued  by  the  ratepayers, 
under  which  the  company's  entire  obligation  wa.s  commuted 
by  an  annual  i>ayinent  of  Tls.  16,.500.  which  included  a  fixed  . 
amount  to  cover  future  increase  in  wear  and  teiir.  The  amount 
was  subject  to  revi.sion  every  ten  years  so  far  as  the  actual 
cost  of  wages  and  materials  might  cjill  for  variation  in  either 
direction.  It  .was  well  that  their  linliility  for  road  maintenance, 
which  in  counse  of  tiiuc  would  h;ivc  included  the  cost  of  re- 
placement, was  now  a.'^certaineil  ;mil  defined  by  a  mutuaJly 
satisfactory  agreement  which  would  also  effectively  prevent  the 
question  again  becoming  the  subject  of  troublesome  discus- 
sion between  the  Council  and  tlie  company.  The  unclaimed 
dividends,  amounting  to  £'22,140.  represented  moneys  held 
back  on  account  of  Continental  friends  to  whom  they  could 
not  remit  under  present  circumstances.  The  company  was 
under  no  legal  obligation  to  allow  interest,  but  it  had  ha<l  the 
u.s<^  of  this  money,  and  as  it  did  not  wish  to  make  a  profit- 
out  (tf  the  misfortunes  of  its  shareholders  resident  abroad, 
tliev  had  under  the  circumstances  credited  them  with  interest. 
,i'l.i)<3'2. 

The  fiiiiincial  position  of  the  company  had  materially  im- 
in-oved.  ami  there  was  every  reason  to  believe  this  progress 
would  be  maintained;  the  result  of  working  for  the  first  fou'' 
months  of  1918  (a  comparatively  slack  time  in_  their  receipts) 
being  estimated  to  show  a  profit  of  about  dB175,(KKI. 

As  regarded  the  railless  •  seiwice .  to  which  the>'  attached 
much  imjwrtauce.  they  were  still  in  negotiation  with  the 
Council,  and  hoix>d  soon  to  get  sanction  to  cari^'  out  "at  least 
part  of  the  comprehensive  scheme  that  they  -had  laid  before 
them.  The  advantages  of  this  mode  of  traction  were  obvious 
as  against  the  permanent  rail,  ajid  it  had  certainly  been  much 
appreciated  by  the  public  and  by  owners  of  property  along  the 
short  distances  now  in  working.  Tlie  Native  staff,  -which 
consisted  of  six  different  nationalities,  numbers  1,'2'20;  they 
had  worked  with  increased  efficiency  and  a  complete  freedom 
from  labour  troubles.  Tjast  year  they  carried  nearly  73i 
millions  of  passengers  and  covered  a  distance  of  bver  four 
million  miles. 

Great  credit,  was  due  to  Mr.  McColl  for  his  able  work  iiivi 
iidininistration  under  the  trying  ciivumstanccK  of  a  depleted 
stall'  and  increased  cost  of  all  materials.  \ 

At  the  annual  meeting  of  this  conipan-- 
the  CHArR^UN  said  that  the  capital  ex- 
penditure dunng  the  vfar  had  been  vc-v 
small,  owina  to  restrictions  on  the  supplv 
of  materials,  and  this  to  -i  considerable 
extent  had  prevented  any  larce  expansion  of  the  systei'^. 
After  leferi-ing  to  the  causes  of  increase  in  revenue  expi\ndi- 
ture.  the  ohainnan  said  that  the  carry  forward  was  less  than 
for  i9l6,  chieflv  due  to  the  provision  for  excess  profits  duty, 
but  it  was  stiil  larger  than  would  be  necessary  in  nomijil 
times.      The  need    for   providing  for  unexpected    demands  in 
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war  time  made  it  expedient  to  keep  a  substantial  sum  in 
baud.  They  had  been  enforced  to  curtail  their  supply  owing 
to  the  necessity  for  economising  boiler  power,  and  the  im- 
possibility of  obtaining  sufficient  bitumen  and  other  mate- 
rials for  carrying  out  extensions.  They  had  now  been  advised 
that  their  coal  contracts  had  been  cancelled,  and  that  they 
would  have  to  make  shift  with  whatever  amount  and  quality 
of  coal  the  contractors  were  permitted  to  deliver.  A  10-year 
contract  with  the  Government  had  been  practically  settled 
for  the  supply  of  current  to  an  extension  of  their  Ordnance 
i'actory  at  Cossipore,  which  adjoined  their  generating  sta- 
tion. Their  requirement's  would  probably  reach  about  1,600 
Kw.  A  scheme  had  been  approved  for  gradually  changiug 
sections  of  their  overhead  mains  to  underground,  with  a,  view 
to  diminishing  the  chance  of  breakdown  from  faUing  trees, 
ic,  during  stonns,  but  owing  to  lack  of  material  the  carrjing 
out  of  the  work  had  had  to  be  postponed.  This  principle 
ot  replacing  overhead  by  underground  mains  was  one  which 
they  considered  of  great  importance,  and  they  proposed  t<i 
keep  it  constiintly  in  view.  It  foreshadowed  considerable 
expenditure  in  future  years.  They  had  been  fortunate  enough 
to  get  delivery  of  a  repaired  rotor  belonging  to  one  of  their 
generating  sets,  which  rotor,  but  for  the  war,  woidd  have 
been  delivered  duiing  1914.  The  costs  incurred  for  fi'eight 
and  insurance  had  been  extremely  heavy,  but  it  completed 
their  available  plant  capacity  to  21,800  KW.  In  regard  to  the 
liuestioii  <.)f  their  charges  to  the  public  for  electric  cun'ent,  at 
the  last  meeting  he  announced  their  intention  of  reducing 
the  then  effective  flat  rate  of  4  annas  for  combined  light  and 
jxiwer  consumption  to  one  which  was  3J  annas,  and  he  told 
them  that  the  cost  to  them  of  this  seemingly  small  reduction 
in  rate  was  estimated  to  be  between  £1'2,000  and  ^14,00<3  in 
a  full  year  of  opei'ation.  This  estimate  was  very  carefully 
m;uie,  but  it  was  based  on  a  census  of  their  consumers  taken 
in  191"2.  They  had  since  obtained  a  new  census  of  the  1917 
consmuers,  and  found  the  somewhat  amazing  fact  that  con- 
sumers of  no  less  than  nearly  2,O0Ct,O0O  domestic  power  units, 
and  over  3i  million  light  units  who  might  have  benefited  dur- 
ing the  last  half  of  1917  by  the  reduced  rate  had  failed  to  do 
so.  The  money  which  the  consumers  might  have  saved  them- 
selves in  a  full  year  was  about  i£12,000,  excluding  meter  rents. 
Consumers  of  about  }  milhon  units  who  had  taken  advantage 
of  the  new  rate  had  profited  by  some  £1,600  during  the  half- 
year.  The  estimate  of  their  anticipated  loss  of  revenue  was 
quite  accurate,  and  it  was  not  their  fault  that  the  benefits 
offered  had  not  been  fully  taken  advantage  of  by  the  public. 
There  was  still  some  grumbling,  among  a  Umited  section  of 
the  Calcutta  pubhc  at  their  rates,  and  a  curious  anomaly 
arose  of  people  cavilling  at  rates  and  yet  failing,  to  the  great 
extent  indicated  above,  to  take  advantages  offered.  During 
the  fom-  yeajs  ended  December  31st,  1917,  the  public  had 
benefited  by  reductions  of  charges  for  lightng  to  the  extent 
of  at  least  £.57,0(30.  In  the  face  of  the  figures,  it  was  sur- 
prising that  anyone  could  be  found  to  suggest  that  the  com- 
l>any  had  not  dealt  fairly  in  sharing  its  prosperity  with  its 
consumers.  The  company's  action  in  reducing  rates  had,  so 
far,  been  justified  by  results,  but  further  development  in 
this  direction  was  greatly  hampered  by  the  "  fog  of  war," 
which  must  continue  to  affect  them  in  a  marked  degree,  and 
obscured  the  data  upon  which  to  base  calculations.  They  had 
to  face  increased  cost  of  plant,  freight,  and  insurance.  They 
were  faced,  too.  with  reduced  output  owing  to  steps  neces- 
sarily taken  by  the  Government  to  restrict  coal  consumption. 
The  increased  cost  of  living  and  the  general  rise  in  wages 
had  caused  additional  expenditure,  and  pointed  to  further 
outlay  to  come.  They  would,  therefore,  readily  understand 
that  relinquishment  of  revenue  at  the  present  time,  when 
almost  everj'  supply  undertaking  similar  to  theirs  was  in- 
creasing its  charges,  was  a.  measure  very  closely  to  be 
pxjimined.  The  reduction  of  revenue  to  which  they  wei-e 
liable  on  account  of  the  33  annas  flat  rate,  if  fullv  taken  ad- 
vantage of,  was  i£12,(X)0  to  £14.00<l,  and  the  additional  reduc- 
tion of  revenue  due  to  a  3J  annas  rate  was  estimated  to  be 
i'6,500,  approximately  half  of  which  would  fall  on  the  year 
1918  if  such  a  rate  commenced  on  -July  1st.  Xiter  very  full 
and  anxious  consideration  they  had  decided,  in  continuation 
of  their  pohcy  of  associating  shareholders  and  consumers  in 
the  success  of  their  undertaking,  to  increase  the  dividend  on 
the  ordinary  shares  by  j  per  cent. — from  9*  to  10  per  cent. — 
for  the  year  1917,  and  at  the  same  time  they  had  authorised 
tlifir  agent  to  announce  a  reduction  in  the  scale  of  cornbined 
flat  rate  for  lighting  and  domenstic  power  to  5  annas,  with  an 
immediate  rebate  of  li  annas,  under  the  usual  conditions, 
that  was  a  3^  annas  flat  rate  to  all  who  chose  to  avail  theni- 
.selves  of  it.  This  rate  would  apply  to  con.suuiers  of  60.000 
units  or  less  per  annum ;  for  larger  consumers  further  rebates 
would  continue  to  be  given  as  at  present.  They  had  revised 
all  salaries  from  .January  this  year  at  a  cost  of  £2.600^  in 
1918,  and  a  pension  fund  was  to  be  inaucurated  with  £7,.tOi"i. 
It  was  an  opportune  moment  to  start  this  fund  when  they 
chanced  to  be  making  a  very, considerable  profit  by  Exchange. 


PeehConner  Telephone  Works,  Ltd. — For  the  vear  ended 
March  31st,  1918,  the  net  profit  was  i'22,902,  out  of  which 
ilO,t»00  has  been  put  to  reserve,  leaving  £12,902,  plus  £3,188 
brought  forward.  The  preference  dividend  for  the  year  ab- 
sorbs £5,000,  and  a  dividend  of  2s.  per  share  on  the  ordinary 
shares,  free  of  tax,  requires  £8,000,  leaving  £-5,090  to  be 
carried  forward.  The  result  of  the  year's  trading  has  been 
satisfactory,  which  is  largely  due  to  Government  contract.^ 
reverting,  to  a  con.siderable  extent,  to  the  company's  stan- 
dard work.  '^ 

Brotherton  Tubes  and  Conduits,  Ltd. — The  report  for  the 
year  ended  March  31st  shows  a  trading  profit  of  £15,266. 
-\fter  adding  transfer  fees  and  deducting  depreciation,  interest, 
directors'  fees,  &c.,  and  adding  £6,771  brought  forward,  a 
balance  of  £19,793  remains.  The  directors  recommend  a 
dividend  of  Is.  i^er  share,  less  tax.  and  to  carry  forward  (sub- 
ject to  excess  profits  duty)  £17,355. — Financial  Times. 

Doulton  &  Co.,    Ltd. — .After  paying  the  preference  divi- 
dend for  1916,  £51,2tt3  remains,  whii  '    " 
to  carry  forward. 

United  River  Plate  Telephone  Co.,  Ltd. — Final  dividend, 

5  per  cent,  on   the  ordinaiy  capital,  making  8  per  cent,   for 
the  year,  free  of  income-tax,  carrying  forward  £17,.307. 

Western  Telegraph  Co.,  Ltd. — Third  quarterly  Lnteriiii 
dividend  of  3s.  per  share,  free  of  income-tax,  for  the  year 
ending  June  30th,  1918,  being  at  the  rate  of  6  per  cent,  per 
annum. 

Canadian  General  Electric  Co.,  Ltd. — Quarterly  dividend 
2  per  cent,  to  June  30th. 

La  Plata  Electric  Tramways.  Ltd. — Aher  paying  deben- 
ture interest,  £10,359  remains,  "and  it  is  to  be  carried  forward. 


bich  the  directors  propose 


ST0CK5     AND     SHARES. 


Marconi  Wireless  Telegraph  Co.  of  America.— .A  financi.-iil 
daily  states  that  a  dividend  of  25  cents  per  share  of  $5  is 
announced. 

France.— La  Gompagnie  G^n^rale  de  Telegraphic  sans  Fil 
is  the  name  of  a  new  companv  which  has  lately  been  formed 
in  Paris,  with  a  capital  of  foOO.iW. 


Tuesday  Eveni.vg. 
The  principal  feature  of  the  past  week  in  the  markets  devoted 
to  electricity  issues  has  been  the  pubUcation  of  the  report  of 
the  Select  Committee  appointed  by  the  Government  for  con- 
sidering the  whole  question  of  electric  supply  throughout  the 
countrj-.  The  Committee's  recommendations  are  certainly 
sweeping.  They  cover  an  extremely  wide  ground,  ground  so 
wide,  in  fact,  that  the  recommendations  are  regarded  in  the 
Stock  Exchange  as  being  outside  the  pale  of  practical  pohtics, 
at  any  rate  until  the  war  is  over.  The  markets  in  the  shares 
have  hardly  varied  to  the  amount  of  an  eighth,  and  those  who 
should  be  in  a  position  to  understand  what  is  likely  to  be  the 
effect  of  biinging  into  operation  such  a  scheme  with  regard 
to  electricity  supply  companies  are  fain  to  admit  that  they 
cannot  see  their  way  to  express  any  useful  opinion  as  things 
are  now.  Had  a  scheme  on  a  smaller  scale  been  suggested, 
and  one  capable  of  being  put  into  working  order  in  spite  of 
the  increasing  difficulties  that  surround  the  whole  question 
of  man-power,  there  would  probably  have  been  some  reflec- 
tion of  the  proposals  to  be  seen  in  market  quotations,  but, 
as  already  noted,  the  idea  is  considered  to  be  too  vague,  large, 
and  nebulous  to  bring  it  into  view  as  a  practical  prospect. 

The  principal  rise  in  the  electricity  markets  is  a  jump  of 
17i  points  in  Brush  Electric  Ordinary  stocks,  raising  the 
price  from  42^  to  the  neighbourhood  of  60.  This  came  about 
as  the  result  of  a  declaration  by  the  company  of  dividends 
for  1916  and  1917  on  the  ordinarj'  stock  of  6  per  cent,  per 
annum.  That  sttmething  favourable  was  in  the  wind  there 
had  been  previous  hints,  and,  as  we  mentioned  last  week, 
the  quotation  of  40  to  45  was  misleading,  inasmuch  as  a  seller 
could  have  placed  his  holding  at  the  higher  figure,  but  it  ia 
doubtful  whether,  even  at  the  present  advanced  price,  a  buyer 
would  be  able  to  pick  up  much  .stock  if  he  wanted  to  do  so. 

Investment  of  the  War  Loan  money  is  the  outstanding 
feature  in  the  gilt-edged  departments  around  the  House,  and 
this  has  continued  to  exercise  a  strengthening  effect  upon 
good-cla.<s  debenture  and  preference  issues  amongst  indus- 
trials. Business  on  the  whole  remains  very  quiet,  and  a  good 
deal  more  interest  for  the  City  man  centres  around  Conduit 
Street  than  Throgmortou  Street.  Dealers  in  some  of  the  tele- 
graph and  cable  shares  complain  humorously  of  the  lack  of 
consideration  shown  by  shareholders  in  the  companies,  who 
decUne  to  realise  their  shares,  and  thus  to  create  business  in 
the  market,  which  at  present  is  imixissible  in  consequence  of 
the  fact  that  there  are  many  more  buyers  than  sellers.  Even 
to  accommodate  the  Stock  Exchange,  however,  it  may  be 
doubted  Avhether  proprietors  sliould  part  with  such  exi«l]cnt 
investments  at  the  present  time. 

Further  rises  have  taken  place  in  the  market  for  cable 
stocks.  Eastern  Extensions.  Westerns,  Eastern  Ordinary-, 
Indo-European.  Cuba  Submarines  are  .nil  higher.  Some  buyerg 
go  further  afield,  and  are  trying  to  pick  up  West^India  and 
Panama  first  and  second  preference  shares,  which  certamJy 
look  cheap  at  8i  and  67J  respectively,  m  view  of  the  pros- 
peritv  attendant  upon  the  cable  industi-v  as  a  whole,  ina 
American  group  is  quiet,  with  no  particular  feature,  pie 
Fnited  River  Plate  Telephone  Co.  has  declared  a  dmdenrtoj 
5  per  cent.,  making  S  per  cent,  free  of  tax  for  the  year,  which 
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is  the  same  as  that  of  the  previous  12  months,  anJ  the  price 
haa  risen  3s.  9d.  ChUe  Telephones  are  lOs.  higher.  Maj'coni 
issues  are  quiet,  even  to  stagnation,  and,  as  usual  in  such 
conditions,  the  tendency  is  to  let  prices  sag  away.  Henley's 
and  Callender's  are  both  a  good  market,  and  the  same 
description  applies  to  various  others  in  this  particular  sectioii. 

General  Electric  Ordinary  are  10s.  up  at  2O4.  British  Alumi- 
niums have  recovered  a  small  fraetion.  Edisons  are  quiet  at 
2|.  Yorkshire  (West  Riding)  Electric  Ordinary  spurted  5s.  to 
22s.  6d.  London  &  Suburban  Traction  Preference  axe  better 
at  6s.  9d.,  and  the  "A"  debenture  at  79J. 

Anglo-Argentine  Tramways  are  a  good  spot,  the  first  pre- 
ference rising  3/lG  to  £S,  and  there  being  buyers  about  at  the 
price.  Mexican  Light  &  Power  Common  gained  2i,  although 
the  first  mortgage  bonds  are  a  point  lower  at  37J.  British 
Columbia  Electric  Deferred  continued  its  rise,  Eio  Tramways 
Firsts  advanced  to  88^,  and  other  issues  in  the  foreign  division 
are  distinctly  steady.  The  home  railway  market  is  undecided, 
vcith  Districts  i  up  at  15,  on  fare-raising  possibilities,  and 
TJnderground  Income  "  A  "  gaining  a  few  pence  at  5s.,  while, 
on  the  other  hand.  Metropolitan  Consolidated  receded  to  20i. 
Business  in  home  railway  stocks  is  still  of  the  minute  order, 
but  the  market  is  fairly  well  maintained  in  sympathy  with 
the  strength  of  gilt-edged  issues. 

The  engineering  group  is  a  little  dull.  Babcock  &  Wilcox 
have  receded  to  3  5/16.  Chemicals  are  quiet,  with  no  change 
in  Castner-Kellner.  Amongst  armament  shares,  Vickers  have 
improved  to  two  guineas.  The. rubber  market  is  depressed, 
because  of  a  further  fall  in  the  price  of  the  raw  stuff,  while 
amongst  metal  shades,  those  in  the  tin  division  attract  a  little 
attention. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price 

/.      '    '  i  .June  4.    Rise  or  <«U  TTleld 

1916.    1917.  19i8.        this  week,  p.c, 

Brompton  Ordinary       ....       9       10  69  —           £18    0 

Oharing  Cross  Ordinary          ..6         4  8J  —  6    8    1 

do.       do.        do      H  Fret,.       4)4)  Si  —  6  18    6 

Chelsea       8         6  8  —  868 

City  of  London 8         8  11|  —  J  6  13    2 

do.       do.    6  per  cent.  Fret,       6         6  9i  —  6    0    4 

County  ot  London          ....       7         7  108  —  6  13    4 

do.         6  per  cent.  Fret,       6         6  92  —  6    0    4 

Kensington  Ordinary     ....       6         7  6i  —J  6  IS    4 

London  Electric Nil   Nil  U  —  Nil 

do.        do,  6  per  cent,  Fret,       4         6  3)  —  7  13  10 

Metropolitan        8         4  3i  —  681 

do.            4|  per  cent.  Fret,       4)       4)  Bt  —  6  13    4 

Bt.  James'  and  Pall  MaU         ..89  7  —  684 

Sonth  London      66  M  —  734 

South  Metropolitan  Fret.        ..       7         7  21/-  —  8  13    4 

WeetminBter  Ordinary  ....       7         9  6i  —  7    3  10 

TBLBaBAFHB  AHn  TlLXEBOIIIai 

Anglo-Am,  Tel.  Fret 6        6  94  —  6   7    8 

do.            Det li       li  !2  —  n  14  10 

Chile  Telephone h         _  gj  +  j  4    17  0 

OubaSub.  Ord 7         7  91  +  i  *1    S    1 

Bastem  Extension         ..        ..       d         8  Ug  +  i  5    4    0 

Eastern  Tel.  Ord.            ..        ..        8          8  167*  4  2  '6    16 

Globe  Tel.  and  T.  Ord 7       —  14|  -h  J  '4  16    0 

do.              Fret,           ..6         6  10  —  6    0    0 

Great  Northern  Tel 94       22  89  —  5    16  9 

Indo-European IB       —  49  -f  )  6  12    R 

Marconi       16       —  8j|  —  4  17  10 

Oriental  Telephone  Ord.        ..      10       —  tfi,  —  2    7    9 

United  R.  Plate  Tel 8         8  7A  +  i\  '6  li    4 

West  India  and  Pan 6d.    9d.  U  —  *B    6    8 

Western  Telegraph        ....       8         B  16^  4-  i  '6    1     6 

.  Hoxa  Rui,a, 

Central  London,  Ord.  Assented       4        4  62)  —  6    8    0 

Metropolitan        11  20)  —  }  4  IT    6 

do.        District      ....     Nil      NU  15  +  j  Nil 

Underground  Electric  Ordinary     Nil      Nil  1|  —  Nil 

do               do.     "A"     ..      NU      Nil  6/-  —  Nil 

do               do      Income         6         4  76)  —  )  '6    4    7 

S'oBaiaii  Tbamb,  fto. 

Adelaide  Sup.  6  per  cent.  Fret.        6         6  4|  —  6    6    4 

Anglo-Arg.  Trams,  First  Fret,          6)       6)  S                 +  A  — 

do.                2nd  Pref.  . .        6)      —  2)  — 

do,               e  Deb.      ..       6         5  6ixd  —  7  IB  10 

Brazil  Tractions _       > .  43  _  _ 

Bombay  Electric  Fret 6         6  9)  —  6    6    4 

British  Columbia  Eleo.  Rly.  Pfce.    6         6  CO)  —  8    5    4 

do.            do.           Preferred  Nil    Nil  42J  —  NU 

do.             do.           Deferred  Nil    Nil  80                  +1  Nil 

do.              do.           Deb.           4i        4^  63                  -1  6  16    0 

Hexioo  Trams  6  per  cent.  Bonds     Nil    Nil  37)  —  N:  1 

do,           6  per  cent.  Bonds     Nil    Nil  8U                 —  Nl, 

Idezioan  Light  Common         . .        Nil    Nil  2 )                 -rih  NU 

do.            Fref Nil    NU  26)               -  Nil 

do,            1st  Bonds       . .       NU    Nil  87)               - 1  — 

MAHUrACTUBIHS  COMIAHIXS 

Babcock  A  Wilcox         . .        . ,      16       16  B,%xd         —  \'>  4  10    8 

British  Aluminium  Ord.          ..       10       10  U^              +  J,,  6    0  10 

British  Insulated  Ord 2iJ       20  Bj               —  6    6    8 

British  Westingbouse  Fret.    ..         7)        7)  if^               —  6    9    4 

OsUenders 20       —  17i                +  '  6  16    0 

do.       6  Fret 6         6  4                 —  6    6    0 

Castner-Kellner  . .         , .        . .       22       20  8.fi.xd         —  6    0  10 

.  ESison  Swan,  fully  paid    .    ,,   .    —       —  s^                —  Mi 

1I0.       do.  4  per  cent,  Deb.        4         4  76»     '    "      —  ft   6    0 

^eiotrfo  OonstructioD   . ,        ;.      "TJ      10  Ij^ '             ^-  7  12    4 

■  Qon,  Bleo.  Pref.  . .        . .      . . ,        S        6  loi         .       —   .  '  6  16    8 

do.        Ord.  ..       ..       ..      M,,  10    .  .    205               +  J  •416    6 

Henley.     •, ..      96       96  SOi           '     +  i     '      6    0    b 

dor     4)  Pref  ..        ;.       I,"  •••»)•    >    '■  ■  3i  ■ '■  —'.    -'f  vi    2 

IbdiaJtabber   ,                      ■,        It.      US,-  M  ■— '6..8    C 

.-^•leijaphOop.' .,.   .,,...;;■     «p   .  .96  '.  42)     .            —   '       .   H' tB    0 

^■DiTldends  paid  free  ot  income-tax. 


MARKET     QUOTATIONS. 

It  sliould  be  remembered,  in  makings  use  of  the  figfures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumBtano^B. 


Wednesday.  June  Sth. 

CHEMICALS.  Ac. 

Latest 
Pnoe. 

FortnJgU'B 
Ino,  or  Oeo. 

a  Acid,  Oxalic  . . 

per  lb. 

1/6 

a  Ammoniac  Sal        

per  ton 

£S0 

a  Ammonia,  Muriate  (large  crystal) 

,, 

*75 

a  Bisulphide  of  Carbon 

„ 

a  Borax  . .         . .         

„ 

£19 

a  Copper  Sulphate 

,, 

fo7  .0/- 

ti  Potash,  Chlorate 

per  lb, 

2/6 

a        1,        Perchlorate 

„ 

2/- 

a  Shellac           

per  cwt. 

£16  1.V- 

15/-  dec. 

a  Sulphate  of  Magnesia 

per  ton 

jjl.'i 

a  Sulphur,  Sublimed  Flowers 

„ 

£36 

a         ,,           Lump       

ie2e 

a  Soda,  Chlorate        

per  lb. 

1/1 

a      „      Crystals         

per  ton 

170/- 

a  Sodium  Bichromate,  casks       .. 

per  lb. 

METALS,   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

,, 

c      „     Tubes  (solid  drawn) 

,, 

c      „      Wire,  basis 

,, 

c  Copper  Tubes  (solid  drawn)    /  ., 

,, 

1/7  to  1/7A 

g       „        Bars  (best  selected) 

per  ton 

£117 

g      „        Sheet           

,, 

£147 

g      „        Rod 

,, 

£147 

d      „       (Electrolytic)  Bars 

,, 

£125 

d      „                „             Sheets     .. 

,, 

£152 

d      1,                1,             Wire  Rods 

,, 

£133 

^ 

d      „                ,1             H.C.  Wire 

per  lb. 

1/4 

f  Ebonite  Rod 

,, 

3/- 

f       „       Sheet         

„ 

9/6 

n  German  Silver  Wire 

,, 

2/6 

3d.  inc. 

h  Gutta-percha,  fine 

,, 

6/10 

h  India-rubber,  Para  fine   . . 

„ 

3/1 

2d. dec. 

I  Iron  Pig  (Cleveland  wariants)    .. 

per  ton 

Nom. 

/     „     Wire,  galv.  No.  8,  P.O.  (jual. 

,, 

£42 

g  Lead,  English  Pig 

g  Mercury                    

per  hot. 

Nom. 

e  Mica  (in  original  cases)  smaU  . . 

per  lb. 

6d.  to  3/- 

,, 

e      „                „            ,,      medium 

„ 

8/6  to  6/- 

,, 

e      „                 „             „      large  .. 

,, 

7/6  to  14/-  ft  up. 

d  Silicium  Bronze  Wire 

per  lb. 

1/8) 

r  Steel,  Magnet,  in  bars 

per  ton 

^, 

»  Tin,  Block  (English) 

,, 

n    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

4/6 

a  G.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggms  &  Sons. 
f  India-Bubber,  Outta-Percha  and 
Telegraph  Works  Co.,  Ltd, 


Qnotatdons  supplied  by— 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

i  BoUing  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Lt^. 

n  P.  Ormiston  &  Sons. 

r  W.  P.  Dennis  &  Co. 


City  and  Guilds  Institute.— Sir  Edward  Busk,  presiding 

at  the  annual  meeting  of  the  City  and  Guilds  of  London  Institute, 
said  that  a  considerable  amount  of  research  work  had  been  carried 
out,  partly  to  continue  previous  investi^atioDS  and  partly  in  new 
directions.  In  the  department  of  technology  8,906  candidates  were 
examined,  as  against  10.18-t  in  the  preceding  year. — Thfi  I'imex. 

Additions   to    tlie    Commonwealtli  Edison    Plant. — No 

better  evidence  of  the  difficulty  of  keeping  pace  with  the  demand 
ot  a  great  and  rapidly  growing  city  can  be  found  than  in  the 
description  of  some  of  the  new  work  at  the  Northwest  station  of 
the  Commonwealth  Edison  Co.  in  the  JCiectrical  World  of  May  4th. 
The  first  plant  contained  two  2O,U00-KW.  units,  to  which  have  now 
been  added  three  3O\U00-  KW.  turbo-generators  and  one  ot  3-5,000  KW.. 
the  last-named  for  2.j-cycle  operation  like  the  original  plant.  When 
in  full  operation  the  station  will  be  able  to  furnish  So.OuO  KW.  at 
25  cycles  and  80.000  KW.  at  GO  cycles.  To  provide  for  this  inrmense 
output  corresponding  changes  have  been  necessary  in  the  bqiler 
room.  Each  of  the  first  two  machines  of  20,000  KW.  was  fitted 
with  10  boilers  per  set.  The  last  generators,  in  spite  of  their 
greatly  increased  rating,  have  only  five  double  boUers  each.  This 
change  is  an  impressive  demonstration  of  the  tendency  towards 
getting  boiler  units  somewhere  nearly  commensurate  with  the 
generator  capacity. 

The  additions  to  the  plant  have  also  involved  a  general  ch^ge 
from  steam  to  electric  drive  for  all  the  auxiliaries,  a  chajjge 
thoroughly  in  keeping  with  the  general  trend  of  practice  for 
obtaining  higher  effioiency  and  greater  convenience.  AU  the  j}ew 
units  are  equipped  with  direct-connected  exciters,  and  the  circuits 
are  so  connected  that  each  tinit  can  be  fully  controlled  from  its 
own  particular  panel.  They  are  all.  too,  equipped  with  coptrol 
relays  which  are  somewhat  unusual  in  the  thoroughness  of  the 
operations  conducted  by  them.    When  tripped  they  act  in  succession 

•  to  open  the  main  generator  switches,  the  generator  field  switch, 
the  generator  neutral  switch,  and  the  venti!aiing-fan  switch'ih  the 
case  of  the  machines  which  have  artificial  ventilation.     Exploring 

.  coils  installed  ii)  the,  generators,  are.  connected  to  temperature 
indicators  in  th?  operating  gallery,  and  similar  coils. in  the  air 
intakes  ot  tlie  machines  give  continuons  indications  of  the  tempera- 
tures reached  in  _opfration.  luterestiug  details  reganti'tfg-  i;he 
irt-ftngeteieiit  ot'.the  switchboard  connections  Bid :  apparanffi'  ia-  the 
plant  are  included.  ...•■.-' 
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THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 

The  annual  generaJ  meeting  of  the  Institution  was  held  on 
Thursday  last  week.  The  President,  Mr.  C.  H.  Wording- 
ham,  introduced  the  report  of  the  C-ouncil  with  a  running 
commentary,  in  the  course  of  which  he  emphasised  the  im- 
portance of  developing  the  social  and  commercial  sides  of  the 
Institution,  as  well  as  the  scientific  side.  The  code  of  regula- 
tions for  the  electrical  equipment  of  ships,  he  said,  had  made 
good  progress,  and  ^\ouJd  be  published  in  the  late  summer 
or  early  autumn  in  a  form  handy  for  the  pocket.  Regarding 
the  Board  of  Trade  report  on  electricity  supply,  issued  that 
day,  he  said  that  the  position  taken  up  by  the  Council,  which 
had  given  evidence  before  the  Committee  per  Mr.  C.  P. 
Sparks,  at  that  time  President,  had  been  thoroughly  justified 
by  the  event.  A  reference  to  the  metric  system  in  the  report 
required  some  explanation  :  The  Engineering  Standards 
Committee  had  given  pennission  to,  the  sectional  committees 
to  employ  the  metric  system  for  the  dimensions  of  their  stan- 
dards if  the  respective  industries  so  desired ;  but  although  the 
electrical  manufacturers  wished  to  adopt  this  course,  difficul- 
ties were  met  with  owing  to  the  unavoidable  occurrence  of 
inch  and  metric  measures  on  the  same  drawing.  The  E,S.C. 
therefore  asked  the  electrical  industry  to  state  definitely  what 
it  wanted — should ,  the  fundamental  dimensions  be  stan- 
dardised in  even  figures  on  the  metric  or  the  inch  scale?  The 
Council  called  a  conference  at  which  the  Institution,  the 
B.E..\.M.A.,  the  CM.A.,  T.L.A.,  and  the  B.M.A.  were  repre- 
sented, the  discussion  being  confined  to  one  narrow  issue — 
whether  the  E.S.C.  .specifications  should  continue  to  have  the 
fundamental  dimensions  in  even  British  units,  or  whether 
they  should  now  be  made  metric.  The  conference  decided 
that  the  present  was  not  an  appropriate  time  to  make  the 
change,  but  that  the  metric  equivalents  might  be  given  in 
addition  to  the  inch  measurements.  The  President  briefly 
outlined  the  system  which  was  being  gradually  built  up  by 
the  Engineering  Training  Organisation,  ,  and  described  the 
prompt  action  that  was  taken  by  the  Council  in  connection 
with  the  order  for  reducing  the  consumption  of  electricity, 
which  action  had  exercised  a  material  influence  on  the  deci- 
sions of  the  Fuel  Controller,  He  concluded  by  remarking 
that  the  Benevolent  Fund  did  not  receive  sufficient  appUca- 
tions  for  reUef,  and  therefore  could  not  make  an  effective 
ap!:)eal  to  the  members  for  support. 

Seconding  the  motion  to  adopt  the  report,  Mr.  ■  C.  P. 
Sp,\rks  said  that  its  contents  bore  witness  to  the  immense 
amount  of  work  that  had  been  done  by  the  President  himself. 
Mr.  H.  Booi'  drew  attention  to  the  peremptory  order  issued 
by  the  Controller  of  Munitions  Mineral  Oil  Production  to 
users  of  Diesel  engines,  requiring  them  to  adapt  their  engines 
for  the  consumption  of  tar  oils  by  March  31st — three  weeks' 
notice — and  said  that  the  device  recommended  by  the  Con- 
troller had  been  tried  on  a  plant  with  which  he  was  con- 
cerned, but  had  proved  a  failure,  and  involved  the  company 
in  considerable  expense, — The  Pkesidext  stated  that  the 
I,E.E.  Committee  had  had  nothing  at  all  to  do  with  the 
recommendation  in  question. 

Mr.  Boot  further  protested  again.st  the  indiscriminate  order 
for  a  reduction  in  the  use  of  electricity,  advocating  a  system 
of  rationing  by  the  number  of  rooms  or  occupants,  and  the 
President  said  the  same  views  had  been  strongly  urged  by 
the  Committee  of  the  I.E.E.  Lastly.  Mr.  Boot  said  the 
members  owed  a  debt  of  giatitude  to  Mr.  Wordingham  for 
developing  the  social  and  business  sides  of  the  Institution. 

Mr.  H,  Allcock  regretted  the  manner  in  which  the  Coun- 
cil had  dealt  with  the  metric  system  in  the  report ;  the  Insti- 
tution had  officially  advocated  the  general  adoption  of  the 
system  in  this  country,  and  he  thought  that  some'  such  ex- 
planatory statement  as  the  President  had  made  should  be 
in.oerted.  It  was,  of  course,  unreasonable  to  expect  the  I.E.E, 
or  any  other  body  to  i.solate  itself  by  adopting  the  metric 
system  before  ^t  camo  into  general  use.-;-In  reply,  the  Presi- 
dent pointed  out  that  the  conference  included  other  bodies 
besides  the  In.stitution. 

Mr.  E.  C.  B.^KTON  considered  that  it  was  a  very  serious 
matter;  the  meeting  of  the  I,E,E.  which  di.scussed  the  sub- 
ject was  almost  unanimously  in  favour  of  the  general  adop- 
tion of  the  metric  system — not,  of  course,  its  sectional  adopi 
tion — and  he  thought  an  explanation  should  be  added  to  the 
statement  in  the  reptirt. — The  President  replied  that  manu- 
facturers and  traders  were  conspicuou.sly  absent  from  the 
meetiuff;  it  was  essentially  a  commercial  matter,  and  the 
Institution  must  consult  the  bodies  immediately  interested 
in  it.  The  persistence  of  old  units  in  metric  countries  had 
nothing  to  do  with  the  real  point  at  issue,  whii-h  was  the 
adoption  of  the  metric  system  in  engineering.  The  meeting 
referred  to  was  intensely  disappointing,  and  afforded  no  defi- 
nite guidance  to  the  Council. 

Mr.  E.  T.  WiLLi.AMS  pointed  out  that  a  great  deal  of 
critici.sm  was  directed  at  the  Institution  in  the  past,  but  this 
was  no  longer  the  ca.se.  He  had  been  grieved  in  the  past  to 
see  qualified  men  holding  aloof  from  the  Institution  or 
dropping  their  membership;  the  time  had  now  come  when 
every  qilnlified  man  should  join  the  Institution,  as  a  duty, 
and  individual  members  should  use  the  power  at  their  com- 
mand in  filling  appointments  to  make  membership  of  th!> 
Institution  a  qualification   of   considerable  importance. 


Mr.  G.  Semenz.*  said  that  the  Italian  Electrotechnical  Asso- 
ciation was  also  drawing  up  rules  for  the  electrical  equip- 
ment of  ships,  and  suggested  international  agreement  on  the 
subject.'  With  regard  ta  the  metric  system,  in  Italy  every- 
body desired  that  English  trade  ,'^hould  supplant  that  of  Ger- 
many, but  for  this  purpose  the  adoption  of  the  metric  system 
was  essential.  It  was  a  matter  of  the  highest  importance, — 
The  President,  in  reply,  said  he  was  extremely  pleased  to 
have  Mr.  Semenza  present  (the  local  hon.  secretarj-  of  the 
In.^titution  in  Italy),  and  the  Committee  would  welcome  the 
collaboration  of  the  Italian  .■\ssociation.  A  small  committee 
would  be  set  up  to  watch  all  these  international  relations  and 
to  secure  joint  action. 

Mr.  S.  EvERSHED  commented  on  the  ab,sonc€  of  criticism 
nowadays,  in  contrast  with  the  experience  of  pa.st  years.  The 
Inijtitution  was  a  living,  growing  organism,  and  the  Council 
entirely  changed  its  attitude  because  the  members  had 
changed  theirs.  While  he  cUd  not  object  to  the  commercial 
side,  he  wished  to  see  the  scientific  side  of  the  Institution 
developed,  because  manufacturers  needed  boosting  on  that 
side  lest  they  should  be  outdone  after  the  war, — The  Presi- 
dent agreed,  and  announced  that  the  Council  was  taking 
active  steps  to  develop  the  scientific  side  of  the  Institution. 

Mr.  P.  M.  B,AKER  said  that  the  reference  ti:)  the  metric 
system  in  the  report  might  be  quoted  as  a  precedent,  and 
urged  that  an  explanatory  note  should  be  added.  Plain  mem- 
bers might  have  ideas  serviceable  to  the  various  committees, 
and  some  channel  of  communication  should  be  provided. — 
The  President  pointed  out  that  members  could  writ*  to  the 
Secretary,  and  on  Mr.  AUcock's  suggestion  agreed  that  when 
new  committees  were  formed  an  invitation  to  members  tr>- 
send  in  ideas  should  be  inseiled  in  the  Journal . 

The  report  was  then  adopted  unanunously,  and  Mr.  J.  E. 
KiNGSBnRi'.  moving  the  adoption  of  the  accounts,  said  that 
the  increase  of  membership  and  of  subscriptions  was  veiy 
gratifying  at  such  a  time  as  the  present.  Expenditure  had 
increased  but  little  in  spite  of  the  high  costs,  and  this  year 
there  was  a  balance  to  the  good  on  the  building.  They  could 
not  expect  to  get  as  much  for  their  money  in  the  future  as- 
in  the  past,  and  therefore  the  Council  had  put  JE3,000  to 
re,serve,  a  new  feature  in  the  accounts. 

Few  comments  were  made,  and  the  accounts  were  adopted 
unanimously.  Vote.s  of  thanks  were  afterwards  accorded  to 
the  Institution  of  Civil  Engineers,  and  the  honorary  officers- 
of  the  Institution, 


THE     FARADAY     SOCIETY. 


General   Discussion  on   "'  The  Co-ordination  of  Scientific 

PrULICATlON." 

-A  DISCUSSION  on  this  subject,  opened  by  the  President,  Sir 
EoBER^'  Hadfield,  Barf.,  F.R.S.,  was  held  on  May  7th  at  the 
rooms  of  the  Chemical  Society,  Burlington  House,  W. 
.\mong  those  who  took  part  were  Prof.  A,  Schuster  (Secre- 
tary of  the  Royal  Society),  Mr.  M.  Longridge  (President  of 
the  Institution  of  Mechanical  Engineers).  Mr.  C.  H.  Wording- 
ham  (President  of  the  Institution  of  Electrical  Engineers), 
Mr.  Robert  Mond,  Mr.  W.  E.  Cooler  (editor  of  The  Elec- 
trician), Mr.  L.  Pendied  (editor  of  The  Engineer),  Mr.  Edgar 
Worthington  (Secretary  of  the  Institution  of  Mechanic-al 
Engineers),  Mr.  G.  Shaw  Scott  (Secretary  of  the  Institute  of 
Metals),  Dr.  C,  E.  Keane,  Mr.  F.  S.  Spiers  (Secretary  of  the 
Faraday  Society),  and  Messrs.  Pearce,  P.  Peakman,  and 
Wright.  Written  communications  were  received  from  Prof. 
R.  C.  Gregory  (editor  of  Nature),  Dr.  C.  H.  Tripp,  Dr.  P.  E. 
Spiehnann,  and  Dr.  -I.  O.  Tunstall. 

The  discussion  ranged  from  sugge.stions  for  preventing  over- 
lapping in  the  reading  and  publication  of  papers  and  the 
preparation  of  abstracts  to  con  .si  deration  of  a  great  central 
housing  and  library  scheme  for  all  the  principal  scientific  and 
engineering  societies,  after  the  manner  of  the  United  Engi- 
neering' Societies'  building  in 'New  York,  a  striking  photo- 
graph of  which  was  shown  by  the  President.  It  may  be  long 
before  the  big  scheme  comes  into  being,  but,  in  the  mean- 
time, numerous  practical  and  helpful  .suggestions  were  made 
which,  if  carried  out.  will  enable  the  distracted  man  of 
science  to  find  out  what  is  going  ou  in  his  own  little  corner 
of  work,  as  well  as  in  the  greater  sphere  of  knowledge,  with 
a  minimum  of  time  and  effort.  Fortunately,  the  Conjoint 
Board  of  Scientific  Societies  was  well  represented  at  the 
meeting,  and  some  of  the  ideas  put  forward  will  doubtless 
find  a  fruitful  soil  for  development  in  that  very  excellent  and 
necessary  bcxly.  Indeed,  one  or  two  speakers  favoured  the 
notion  of  all  papers  being  .submitted  to  that  or  some  other 
central  body,  and  thence  alloc.ittVl  to  the  separate  societies, 
but  little  favour  was  given  to  this  bold  idea,  the  adoption  of 
which,  it  was  thought,  would  tend  to  stifle  the  individuality 
of  the  Sfx-ii'ties.  All  speakers,  however,  heartily  supported 
the  suggestion  that  the  Baird  should  publish  a  weekly  bulletin 
of  all  papers  to  beread  or  published  by  the  affiliated  bodies, 
and  that  facilities  for  free  intercourse  should  exist  between 
the  societies,  so  that  meetings  shoidd  bo  thrown  upon  wide 
to  all  and  sundry.  The  policy  of  joint  mot^tings  for  the  dis- 
cussion of  "  borderland  "  subjects  was  al.<o  widely  advocated. 
line   siwaker  made   the  practical   suggestion' that   secretaries 
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;  should  consult  one  another  syst-ematically,  when  drawing  up 
.their  programmes,  as  a  means  towards  co-ordination  and  co- 
. operation.  The  logical  conclusion  of  this  idea,  the  creation  of 
a  "  secretai'y  of  secretaries,"  with,  perhaps,  a  si)ecial  Presi- 
dent and  Council,  was  also  put  for\^ard  in  course  of  debate. 
A  very  feasible  method  of  facilitating  co-ordination  was  to 
publish  all  journals  of  societies  in  a  uniform  size  and  type, 
.and  to  issue  reprints  of  all  papers  at  a  nominal  charge  to 
jnembers  of  any  Society.  This  is  a  reform  that  the  Conjoint 
Board  might  well  attempt  to  carry  out.  The  systematic  pro- 
rduction  of  text-books  or  monographs,  under  the  guidance  of 
the  Board,  or  of  the  Department  of  Scientific  and  Industrial 
Eesearch,  and  the  multiplication  of  really  high-class  special 
technical  journals  were  other  means  which  found  favour 
for  co-ordinating  the  vast  stores  of  scientific  knowledge  and 
.  data  constantly  being  accumulated,  and  for  presenting  them 
in  a  form  readily  available  for  swift  assimilation. 

Several  speakers  dijelt  on  the  present  unsatisfactory  posi- 
tion as  regards  the'  production  and  publication  of  abstracts. 
The  overlapping  ifl  this  work  is  positively  absurd.  For  ex- 
ample, abstracts  of  one  branch  or  other  of  chemistry  and 
•  chemical  technology  are  at  pi^sent  being  published  by  no 
.le-ss  than  some  half-dozen  societies.  There  is  no  reason  why 
the  whole  matter  of  abstracting  should  not  be  in  the  hands 
of  one  central  body — either  the  Conjoint  Board  or  an  ad  hoc 
creation.  The  abstracts  should  be  issued  in  sections,  for  any 
-of  which  members  of  the  affiliated  societies  should  be  entitled 
to  subscribe  at  a  nominal  figure.  One  contributor  thought 
that  abstracting  should  even  be  internationalised,  every  coun- 
try being  responsible  for  the  abstracts  in  its  own  tongue,  as 
well  as  for  translating  those  supplied   by  other  countries. 

Other  suggestions  worthy  of  consideration  centred  round 
the  idea  of  amalgamating,  or.  at  any  rate,  uniting  much  more 
closely  than  obtains  at  present,  the  present  great  and  ever- 
growing number  of  special  societies.  It  was  admitted  by 
ne-arly  everybody  that  the  need  for  specialised  societies  is  a 
real  one,  and  their  value  veiT  pronounced,  but  there  was 
-eveiy  reason  why  groups  of  societies  dealing  with  cognate 
subjects  should  co-oi>erate  closely,  sharing  the  same  building, 
pooling  libraries,  and  granting  special  inter-society  privileges 
to  the  members  of  all  the  units  in  the  group.  Sir  Eobert 
Hadfield  and  others  went  even  further  in  advocating  one 
great  central  building  and  library  for  all  the  great  technical 
-=;acieties.  like  the  house  in  New  York  already  referred  to. 
Sir  Robert  also  instanced,  in  support  of  his  scheme,  the 
recently-formed  German  federation  of  six  prominent  technical 
."t-'.'^ociations.  comprising  a  membership  of  some  60,000  tech- 
nical experts.  Certainly  from  many  points  of  view,  parti- 
cularly in  the  facilities  it  would  give  for  cataloguing  and 
indexing  on  a  really  comprehensive  scale,  such  a.  scheme 
would  have  great  merits,  and  yet  it  v^'as  felt  by  many  that 
.such  centralisation  could  go  too  far,  and  could  become  crush- 
ing— German-like — in  its  efficiency.  Groups  of  societies  and 
big  sectional  libraries,  repeated  as  far  as  possible  in  the  im- 
portant provincial  centres,  is  a  solution  of  the  problem  not 
only  in  many  resi>ects  more  attractive,  but  also  far  easier  of 
realisation,  and  if  the  discussion  will  have  the  effect  of  stimu- 
lating to  greater  activity  a  tendency  already  manifest,  it  will 
liave  served  a  tnily  useful  purpose. 


THE     DEVELOPMENT     OF     THE     BRITISH 
DYE-MAKINQ     INDUSTRY. 


(One  of  the  first  results  of  the  outbreak  of  hostilities  between 
the  United  Kingdom  and  Gennany  was  a  forcible  realisation 
of  the  fact  that  the  great  textile  trades  of  this  counti-y  were 
mainly  dependent  on  German  sources  of  supply  for  the 
colouring  matters  which  are  essential  to  those  industries,  and 
so  important  are  the  textile  trades  in  British  industry,  and  so 
vital  to  them  is  a  supply  of  dyestuffs,  that  it  was  necessarj- 
for  the  Government  to  consider  what  steps  should  be  taken 
to  deal  with  the  difficulties  which  had  arisen.  A  co'mmittee 
representing  the  dye-consuming  industries  was  appointed  to 
consult  with  the  Board  of  Trade,  and.  as  a  result  of  its  deli- 
berations, a  scheme  was  prepared  for  the  co-operation  of  the 

■Goverament  with  the  dye-U!*rs  in  an  attempt  to  rid  the  in- 
dustries of  The  menace  which  had  been  overshadowing  them. 
This  scheme  provided  for  the  formation  of  a  limited  liability 
company,  with  a  proportion  of  Govenrment  advanced  capital, 
with  the  object  of  re-establishing  the  synthetic  dyestuff  in- 
dusti-y  in  this  country.  The  Government  agreed  to  make  ad- 
vances up  to  fl.. 500.000  on  a  mortgage  debenture,  and  the 
company  was  authorised  to  raise  i'3.000,000  ordinary  .share 
capital,  to  be  obtained  from  consumers  of  dyestuffs.  The  new 
company,  with  the  style  of  "  British  Dye.s-,  Ltd.,"  proceeded 
to  allotment  on  April  1st,  1915,  with  an  issue  of  one  million 
£1  ordinai'y  shares. 

The  company  availed  itself  of  the  agreement  made  between 
the  Board  of  Trade  and  a.  dye-making  company  in- the  North 
of  England,  and  acquired  the  undertaking  of  that  firm,  and 
utilised  the  works  of  that  undertaking  as  a  nucleus  for  develop- 
ment.   It  was  ultimately  decided  to  acquire  land  in  the  imme- 

•diate  neishboxirhood  of  the  existing  works,  and  various  estates 

<of  a   total   area    of  nearly    500   acres   were  purchased.    "The 


general  lay-out  of  the  works  embraces  all  the  best  principles 
of  modern  factory  practice,  and  should  enable  the  company 
to  manufacture  its  products  under  the  best  conditions. 

The  manufacturers  outside  Gennany  were  generally  con- 
tent to  manufacture  finished  dyestuffs  from  imported  German 
intennediate  products.  It  was  by  holding  a  virtual  monopoly 
in  intennediate  product  manufacture  that  the  Germans  reaUy 
controlled  the  dyestuff  manufacturing  operations  of  the  w-hole 
world,  and  so  long  as  they  retain  that  monopoly  no  non- 
Gennau  finn  will  be  free  from  aggression.  TTie  cornpany, 
therefore,  adopted  the  jxilicy  of  developing  as  far  as  possible, 
the  manufacture  of  intermediate  products  in  Great  Britain. 
An  analy.sis  of  official  statistics  disclosed  the  existence  of  about 
100  intennediate  products  of  prime  importance.  Large  plants 
for  the  manufacture  of  these  substances  have  been  designed 
and  erected,  and  the  company  is  at  the  moment  manufactur- 
ing many  intennediate  products  on  a  commercial  scale.  A 
very  long  series  of  proce.sses  are  frequently  necessary  for  the 
production  of  one  intermediate  product.  It  has  been  esti- 
mated that,  of  the  capital  to  be  expended  by  a  dyestuff  manu- 
facturing company,  for  plant  for  dealing  with  coal  tar  pro- 
ducts only,  about  85  per  cent,  will  be  represented  by  inter- 
mediate product   plant. 

A  dye-making  factory  requires  not  only  the  necessary 
chemical  plant,  but  also  large  installations  for  providing  ser- 
vices of  high  and  low-pressure  steam,  electricity,  power  gas, 
compre.ssed  air,  &c.,  and  in  the  company's  works  are  to  be 
found  large  boiler  houses,  a  central  electric  generating  sta- 
tion, a  Mond  gas  plant,  &c.  This  type  of  construction  has 
been  very  difficult  to  carry  out  under  present  conditions,  but 
the  provision  of  such  services  is  essential. 

A  dye  manufacturing  company  also  requires  for  its  opera- 
tions large  quantities  of  certain  of  the  heavier  chemicals, 
more  particularly  mineral  acids.  As  supplies  of  such  acids  in 
this  country  were  required  for  the  manufacture  of  munitions 
of  war,  it  was  necessai-j'  that  the  company  should  erect  its 
own  plant  for  the  production  of  these  essential  commodities. 
Consequently,  the  new  ■n^orks  contain  large  plants  for  the 
manufacture  of  oleum  and  nitric  acid. 

In  connection  with  the  design  of  new  plant,  it  has  been 
found  necessary  to  conduct  a  considerable  amount  of  chemical 
research,  and  difficulties  have  been  experienced  by  the  com 
pany  in  secuiing  an  adequate,  supply  of  trained  assistants  to 
carry  on  this  work  as  well  as  for  manufacturing  operations. 
Organic  chemistry  w^as  only  studied  to  a  very  limited  extent 
before  the  war  in  Great  Britain,  and  the  services  of  chemists 
with  organic  traiaing  were  largely  required  in  munition  fac- 
tories. The  company  has  managed  to  secure  over  100  trained 
chemists,  but  it  will  be  necessary  greatly  to  increase  this 
number,  and  certain  educational  schemes  are  now  being  deve- 
loi>ed.  An'angements  were  inade  with  the  University  of 
Leeds  for  the  company's  chemists  to  attend,  at  its  expense,  a 
course  of  lectures  on  a  branch  of  the  chemLstry  of  dyemakrng. 
It  has  also  been  aiTanged  with  a  local  technical  college,  to 
which  the  company  has  given  £5,000,  that  yoimg  assistants 
shall  attend  pai-t  tnne  to  receive  chemical  instruction.  A 
much  larger  scheme  is  now  being  considered  by  a  Committee 
of  the  Board.  ' 

The  power-house,  situated  at  the  Dalton  works,  contains 
two  ■2,000-KW..  50-cycle.  3-phase,  3,000-r.p.m.,  3,000-amp.  per 
terminal  Westinghouse  turbo-generator  sets,  with  provision 
for  a  third  and  larger  set  in  the  near  future-.  The.  switch- 
boards, switchgear,  in.straments.  tran.sfonners,  cSrc,  are  all 
of  \Yestinghouse  make.  The  whole  of  both  the  old  Turn- 
bridge  and  the  new  Dalton  works  are  electrically  lighted  and 
iuotor-driven  throughout,  power  at  3,000  and  4(X)  volts  being 
used  with  lighting  to  neutral.  A  large  number  of  small ' 
motors  are  also  used  in  the  different  laboratories.  An  under- 
ground ring  main  is  ordinarily  in  use,  but  an  overhead  net- 
work is  also  provided  as  a  stand-by  in  case  of  emergencies. 

The  present  boiler  system  comprises  15  30  ft.  by  8  ft.  6  in. 
,  J..ancashu-e  boilers.  These  are  fitted  with  Hodgkinson 
coking  stokers,  Ronald  Tm'st  automatic  feed-regulators  and 
.superheaters.  The  superheaters  are  by-pa.ssed  to  enable 
saturated  steam  to  be  supplied  to  the  gas  producers.  Weir 
steam  pumps  are  used  throughout.  AH  coal  and  ash  is 
mechanically  handled. 

There  are  in  course  of  erection  six  Stirling  water-tube 
boilers,  each  of  an  actual  evaporation  of  25,000  lb.  of  water 
per  hour  at  "200  lb.  per  .sq.  in.  and  200  deg.  superheat.  These 
will  be  fitted  with  the  Underfeed ,  Stoker  Co.'s  forced-draught 
chain-grate  stokers,  induced-draught  fans,  and  Crosby  auto- 
matic feed-regulators.  The  coal  and  ash  handling  plant  will 
be  of  Babcock  &  Wilcox  make,  the  latter  being  of  the  suction 
tyi^e.  Each  boiler  will  be  an  independent  unit  having  it^s 
own  economiser  of  the  standard  "  Green  "  type.         \ 

A  boiler  hou.=e  to  accommodate  16  .30  ft.  by  8  ft.  6  in.  Lanca^ 
shire  boilers  is  in  course  of  erection,  to  supply  steam  at 
16Q  lb.  per  sq.  in.,  which  will  be  used  for  process  work  only, 
anfl  nill  have  only  sufficient  superheat  to  prevent  condensa- 
tion in  the  tubes. 

In  addition  to  the  above  plant,  two  similar  batteries  of 
boilers  will  be  installed  in  other  part*  of  the  works.  As  far 
as  ixjs.sible  the  boiler  houses  vn\\  be  standardised.  Lanca- 
shire boilers  are  found  to  be  particularly  suitable  for  process 
work.  »This  ■nnll  be  readily  understood  when  it  is  considered 
that  in  one  process  alone  the  demand  for  steam  may  vary  from 
nothing  to  75,000  lb.  per  hour  in  30  minutes.  At  the  old 
works  24  Lancashire  lioilers  are  in  commission ;  these  are  fitted 
with  Bennis,  Triumph,  and  Proctor  srtokers. 
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The  power  station  contains  two  2,000-kw..  3,u00-¥olt,  60- 
•cyele,  ii-phase  Westinghouse  turbo-alteraators  with  Heenan 
•and  Froude  filters:  two  1,'250-kw.  Westinghouse  oil-c«ole<l 
step-down  transfonuers,  3,01.10  to  400  volts.;  a  9-panel  H.T. 
3,000-volt  cabinet  tyi>e  switchboard;  and  a  13-panel  l.t.  400- 
volt  board.  Merz-Price  prot<x-tion  on  generator  and  trans- 
former panels,  overload  on  h.t.  feeders,  and  parallel  feedei- 
protection  on  l.t.  feedere  is  provided. 

The  steam  turbines  are  constructed  to  work  as  pass-out 
machines,  which  enables  steam  at  30  lb.  per  sq.  in.  pressure 
■to  be  available  for  process  w'ork,  this  arrangement  giving  a 
.maximum   thermal  efficiency. 

The  condensers  are  of  the  plain  jet  type,  water  being  taken 
irom  a  local  stream  for  cooling  purposes.  The  installing  of  a 
further  5,000-kw.  set  is  under  consideration;  this  will  be 
mounted  over  a  standard  surface  condenser,  water  being  sup- 
plied for  cooling  purposes  by  means  of  cooling  towers.  This 
new  plant  is  mgently  needed.  It  is  interesting  to  note 
that  the  load  factor  is  as  high.a.s  80  iier  cent.,  which  com- 
pares very  favourably  with  any  other  power  station  in  the 
country.     The  overall  cost  of  electricity  is  also  very  low. 

The  electrical  system  is  3,000  volts  h.t.,  3-phafie,  50  cycles, 
stepped  down  to  400  volts  l.t.,  3-phase,  50  cycles,  for  works 
supply,  and  'a  3,000-volt,  6-conductor,  .25-sq.  in.  overhead 
line  to  step-down  switehgear  at  Turnbridge,  one  and  a  half 
miles  distant.  The  motors  are  400-volt,  3-phase;  lighting  is 
at  232  volts,  between  phase  and  neutral.  The  h.t.  generator 
neutrals  are  earthed  direct,  and  the  l.t.  sj'stem  is  earthed 
direct  at   the  power   station  and  sub-station    respectively. 

The  compre.%.sed-air  plant,  supplying  air  at  75  lb.  per  sq.  in. 
to  the  works,  consists  of  three  electrically-driven  belt-drive 
compressors,  each  capable  of  comprej5.sing  1,000  cu.  ft.  of  free 
air  per  minute  to  a  pressure  of  80  lb.  per  sq.  in,  and  two 
steam-driven  compressors  by  Belliss  &  Morcom,  each  capable 
of  compres.sing  1,000  cu.  ft.  of  free  air  per  minute  to  80  lb. 
pressure.  The  exhaus-t-  steam  from  these  sets  is  used  in  the 
gas  producers. 

The  ice  plant  consists  of  four  belt-driven  compressors,  two 
v\'ith  100-H.p.  motors,  and  two  with  45-h.p.  motors.  These  are 
eapable  of  making  60  tons  of  ice  per  day.  and  also  pumping 
■24,000  gallons  of  brine  at  .32  deg.  per  hour.  In  the  near  future 
the  size  of  this  plant  is  to  be  doubled; 

Distribution  to  date  is  effected  at  400  volts  from  the  power 
station  and  sub-station ;  3  and  4-core  paper-lead-covered  cable 
is  used,  some  annoured  and  laid  direct,  other  plain  dead  m 
Sykes  conduits.  300-ampere  multiway  Fluvent  fuseboards 
of  Parmiter,  Hoj^e  &  Sugden  manufa<?ture  are  installed  a? 
main  distribution  boards  in  each  shed.  At  the  Dalton  works 
a  radial  system  of  l.t.  paper-lead  cables  drawn  into  conduits 
has  been  adopted  to  feed  the*\arioTis  sheds.  .\n  overhead 
i-ing  main  runs  round  the  area,  and  is  teed  into  each  shed  as 
a  stand-by  supply,  and  to  equali.se  the  load  on  the  mider- 
ground  cables.  Merz-Price  protection  is  provided  on  the  over- 
head ring  main.  The  load  on  the  system  consists  almost  en- 
tirely of  induction  motors  and  lighting,  with  the  exception  of 
cooking  installations  at  the  canteen  and  chemi.sts'  club.  The 
motor  sw'itchgear  in  all  ca.ses  is  totally  enclosed,  and  provided 
with   wiping  glands  to  receive  lead-covered  cables. 

The  motors  installed  number  about  400,  aggiegating  5,5tK!i 
H.P.,  and  there  are  about  S.OOfi  lighting  points.  The  generat- 
ing station  has  an  output  of  lO.Wl.OOO  units  per  annum. 


CONFERENCE    OF    ELECTRICAL    INSPECTORS 
OF  INDIA. 


From  Indian  Engineering  of  April  13th  we  abstract  the  follow- 
ing account  of  the  proceedings  of  the  third  conference  of 
Electrical  Inspectors  and  Electrical  Engineers  to  the  Indian 
Government :  — 

Eepresentations  were  made  by  the  Electric  Supply  and 
Traction  Federation  of  India,  the  Bombay  Chamber  of  Com- 
merce in  conjunction  with  the  Bombay  Fire  Insurance 
Agents'  Association,  and  the  local  Electrical  Ck)ntractors. 

The  main  points  brought  forward  by  the  Electric  Supply 
and  Traction  Federation   of  India   were  : — 

1.  The  obligation  on  the  part  of  licensees  to  give  a  large 
supply  to  Government  at  a  vei-y  low  rate  resulted  in  the 
public  having  to  jwy  an  enhanced  rate  in  the  sa'me  area,  and 
thus  it  did  not  tend  to  stimulate  industrial  development  in 
the  area. 

2.  The  local  Government  and  local  authority  should  under- 
take to  support  the  undertaking  from  the  commencement 
with  a  guarantee  either  of  5  per  cent,  interest  or  of  a  guaran-*. 
teed  larger  consumption  at  a  rate  of  supply  not  more  than  10 
per  cent,  below  those  fixed  for  general  supply;  and  that 
when  the  supply  company  had  paid  dividends  averaging  7 
per  cent,  on  its  capital  the  surplus  should  be  divided  between 
the  guaranteeing  parties  and  the  shareholders  in  the  propor- 
tion of  the  guarantors'  demand  and  fhe  public  demand  for 
the  past  year.  This  arrangement  to  continue  up  to  the  time 
that  the  supply  company  paid  lOJ  per  cent,  on  its  capital 
«fter  providing  for  depreciation,  etc..  when  the  local  Govern- 
ment should  be  entitled  to  demand  a  reduction  in  the  rates 
to  all  consumers,  so  as  to  bring  the  dividends  down  to  an 
•estimated  7  per  cent,  again,  when  the  same  prc)COSS  of 
dividing  surpluses  would  again  continue. 


3.  The  necessity  of  allowing  each  electrical  inspector  more 
discretion  and  authority  to  relax  rules,  and  the  establishment 
of  a  Court  of  Appeal  to  which  licensees  might  apply  in  the 
event  of  an  inspector  giving  a  decision  which  the  licensee 
considered  unreasonable,     t 

The  deputation  from  tbg'  Bombay  Fire  Insurance  Associa- 
tion, the  Bombay  Chamber  of  Commerce,  and  the  British 
Cable  Makers  brought  forsvard  two  jwints,  one  being  the 
labelling  of  wires  and  cables,  and  the  other  the  legistration 
of  wiremen  and  wiring  rules.  The  deputation  urged  on  the 
conference  the  necessity  of  advising  the  Government  of  India 
to  introduce  such  legislation  as  might  be  necessary  to  make  it 
compulsory  that  all  wiies  and  cables  imported  into  India 
should  have  a  sealed  label  giving  the  manufacturer's  name, 
and  details  of  the  size,  grade,  and  class  of  wire,  and  also  that 
it  should  bear  some  disiinguishing  marks  to  piake  it  possible 
to  identify  any  wire  or  cable  after  it  had  been  fixed  in  posi- 
tion. The  deputation  recommended  to  the  consideration  of 
the  conference  the  necessity  of  having  one  set  of  wiring  rules, 
and  the  registration  or  licensing  of  all  wiremen  and  elec- 
tricians. They  pointed  out  some  of  the  main  defects  com- 
monly found  in  installations  which  were  due  to  inferior 
workmanship. 

The  deputation  of  Electrical  Contractors  brought  up  a  minor 
point  regarding   the   imix)rtation   of  foreign  fans. 

The  report  of  the  conference  dealt  with  questions  of  law 
and  interpretation,  and  amendment-s  to  the  Indian  Electricitv 
Act.  1910;  the  Indian  Electricity  Rules,  1911;  the  "Model 
Form  of  Conditions,  Bates,  and  General  Information  for  the 
Supply  of  Electrical  Energy "  which  had  been  previously 
circidated  by  the  Go.'emment  of  India  to  all  local  Govem- 
nients  and  licensees,  inviting  criticisms  and  suggestions;  the 
Model  \yiring  Specification  which  was  drafted  early  in  1917, 
and  which  was  circulated  to  all  members  of  the  conference, 
the  Electric  Supply  and  Traction  Federation,  and  the  Calcutti 
Ixx'al  Centre  of  the  Institution  of  Electrical  Engineers;  and 
technical  papers  read  by  meujbers  of  the  conference.  On  the 
whole,  the  report  contains  veiy  little  of  importance;  the 
ix)ints  raised  by  the  Electiic  Supply  and  Traction  Federation 
of  India  form  the  bulk  of  the  discussions. 

As  regards  the  licensing  or  registration  of  wiremen,  the 
conference  and  the  Federation  agreed  that  action  on  the 
general  lines  of  the  reports  of  the  meetings  in  1916-17  should 
be  taken  in  each  province,  industrial  faciUties  in  the  way  of 
clas,ses  being  the  main  requirement  as  a  preliminary  to  certifi- 
cating or  licensing.  It  was  mentioned  that  in  Madras  such 
cla.sses  had  been  instituted  hy  the  Director  of_ Industries.  The 
rules  relating  to  the  grant  of  certificates  are  printed  in  an 
api>endix  to  the  repoi  t.  The  standarS  required  is  high,  and 
is  a   move  towards  ehminating   "  jerry -wiring." 

Two  papers  weie  read  by  Mr.  Meaies,  one  entitled  "  Notes 
on  Indoor  Illumination,"  and  the  other  "Types  of  Ceiling 
Fans,  with  Effective  Area  and  Consumption."  A  paper  on 
"  Ferro-Concrete  Poles"    was  read  by   Mr.   Greenwood. 


MR.  DUDLEY  DOCKER  AND  THE 
ELECTRICAL  INDUSTRY. 


The  Metropolitan  Carriage,  Wagon,  and  Finance  Co .  Ltd..  held  its 
annual  meeting  at  Birmingham,  at  which  it  was  resolved  to 
increase  the  capital  of  the  company  to  £10,675.0C0  by  the  creation 
of  7,000,000  new  ordinary  shares  of  £1  each.  We  make  the  follow- 
ing extracts  from  an  important  speech  delivered  by  Mr.  F.  Dudley 
Docker,  C.B..  the  chairman  : — 

I  told  you  last  year  that  we  had  embarked  on  electrical  business, 
and  that  we  had  purchased  from  the  Americans  the  control  of  the 
British  Westinghouse  Co.  Ynu  will.  I  know,  agree  that  the  elec- 
trical trade  is  a  'key  industry. "  and  to  be  successful  it  must  be 
organised  on  brood  and  sound  lines.  In  the  past  it  has  been  almost 
entirely  controlled  by  other  nations,  and  that  because  there  were 
too  many  competing  interests  in  this  country,  each  suffering  from 
insufficient  equipment.  It  is  our  intention  to  strain  every  nerve 
and  to  use  to  the  full  the  resources  of  brains  .and  capital  to  build 
up  this  industry.  We  are  certain  it  will  not  only  be  to  the  ultimate 
good  of  the  shareholders,  but  a  matter  of  considerable  importance 
to  the  country  itself.  In  pursuing  this  enterprise  we  feel  that  we 
are  helping  the  whole  of  our  national  commerce,  and  as  we  are  in 
a  position  to  do  so,  we  have  no  hesitation  in  asking  you  to  be 
generous  in  your  support,  to  take  the  hroad  view,  and  to  study  the 
national  as  well  as  our  individual  interest. 

I  am  convinced  that  upon  electrical  .enterprise  rests  the  fate  of 
nearly  every  industry  in  the  country,  and  I  do  not  doubt  that  in 
various  degrees  our  policy  will  have  the  support  of  the  whole  com- 
mercial world.  After  the  war  we  shall  have  the  keenest  competition 
from  Germany,  and  I  have  had  some  particulars  taken  out  as  to 
the  amount  of  money  spent  on  research  in  the  past  by  our  enemies, 
and  I  think  I  am  right  in  saying  that  it  is  almost,  if  not  quite,  in 
excess  of  the  whole  of  the  dividends  ever  paid  in  this  country  by 
the  whole  of  our  electrical  industries.  It  is  our  intention  to  have 
a  research  department  that  shall  be  second  to  none  in  the  world. 
We  mean  to  cast  our  bread  upon  the  waters,  and  we  hope  for  a 
reward  that  will  not  be  too  long  delayed.  To  strengthen  the 
lK)sition  we  have  entered  into  an  alliance  with  Messrs.  Vickers  who 
will  share  with  us  in  our  electrical  work.  In  addition  we  have 
reoentlj^  acquired  large  interests  in  the  South  Metropolitan  Electric 
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Light  and  Power  Co.  and  the  West  Kent  Power  Co.,  bith  of  which 
have  ai'eas  ripe  for  development. 

I  would  remind  you  that  your  company  has  in  the  past  devoted 
a  vast  amount  of  time  and  attention'  to  the  electriflcation  of 
railways.  The  provision  of  equipment  other  than  the  actual  con- 
struction of  the  necessary  rolling  stock  has  always  been  a  difficult 
one.  The  enterprises  in  which  we  have  acquired  interests  will 
enable  your  company  to  undertake  the  whole  work  of  electrifying- 
a  railway,  even  to  supplying  the  power.  This  is  a  .srreat  step 
forward,  as  in  the  past  some  of  thi.s  work  had  to  be  shared  with 
the  foreigner.  ,    iv.     r 

At  the  outbreak  of  war  the  manufacture  of  glass  bulbs  tor 
electric  lamps  had  been  almost  exclusively  done  abroad.  I  am  glad 
to  say  that,  in  conjunction  with  the  General  Electric  Co.,  we  have 
agreed  to  purchase  the  British  rights  in  special  machines  for  making 
these  glass  bulbs,  and  we  hope  soon  to  have  the  first  machine 
installed  and  at  work,  when  Great  Britain  will  be  independent,  M 
far,  at  any  rate,  as  the  manufacture  of  these  bulbs  is  concerned. 
We  do  not,  however,  seek  to  establish  any  monopoly,  but  will  be 
ready  to  grant  licences  on  favourable  terms  to  any  British  firms.  The 
chief  object  of  our  developments  has  been  to  ensure  self-support 
to  this  country  in  trade  and  business  that  in  the  past  has  been,  in 
some  degree,  controUfed  by  other  nations  I  want  you  to  lay  hold 
of  this  fact,  and  I  am  happy  to  say  that  others,  too,  are  looking 
ahead  in  the  hope  that  when  our  long-delayed  victory  in  the  battle- 
field is  crowned  by  a  lasting  peace,  we  shall  be  found  ready  to  take 
our  proper  position  in  the  industrial  competition  that  is  certain  to 
follow,  and  hold  a  winning  place. 

You  will  remember  that  from  time  to  time  I  have  drawn  the 
attention  of   the   public  to   the   imperative   necessity  of  amalga- 
mations and  combinations,  and  I  have  been  glad  to  see  m  recent 
times  much  progress  in  this  direction.     That  combination  of  large 
firms  like  the  Workington  Iron  Co.,  Steel,  Peech  &  Tozer,  Frod- 
ingham.  Samuel  Fox  &  Co.,  and  others,  is,  to  my  mind,  all  to  the 
good.     Some  people  have  given    voice   to   their   fears   that  these 
amalgamations  are   merely  a  creation   of  trusts,   which    in  time 
secure  monopolies  to  the  detriment  of  the  public  weal.     I  have  no 
such  fears,  and,  within  reasonable  limits,  I  am  wholly  in  favour  of 
combining    competing    interests.     I    think    the    success    of    this 
company  is  a  standing  tribute  to  the  wisdom  of  amalgamation  carried 
out  on  sound  lines.     I  willingly  concede  that  it  is  quite  right  to 
discourage  the  creation  of  monopolies,  but  that  is  a  very  different 
thing  from  the  combining  of  persons  in  particular  trades,  to  do 
away   with   such  throat-cutting  competition  among  themselves  as 
leaves  them -good,  simple  folk— an  easy  prey  to  the  foreigner,  and 
forces  them  to  cut  down  the  wages  paid  to  their  own  employ(5s. 
You  must  remember,  above  all,  that  it  is  with  Germany  we  shall 
principally  have  to  compete  after  the  war  ;  that  in  Germany  the 
policy  of  combination  has  been  reduced  to  a  fine  art,  and  that  it  is 
against  Germany  in  particular  that  your  board  intend  to  wage  im- 
placable war  until  the  conditions  that  stifled  British  trade  in  the 
past   have  been  rendered   impossible   of   revival.     I    emphatically 
declare  that  amalgamations  and  combinations  aiming  at  the  elimi- 
nation of  unfair  home  competition  and  its  consequences  are  entitled 
to,  and  may  well  demand,  support  in  the  interest  of  the  British 
race.     These  combinations  not  only  secure  trade' to  the  nation,  but 
also  provide  abundant  supplies  to  the  public  of  the  articles  they 
want  of  a  good  quality,  and  at  a  lower  cost.     In  addition,  they 
ensure  a  fair  profit  for  the  partners,  and.  what  is  more,  good  wages 
to  be  paid  to  the  workmen.     If  we  are  going  to  keep  our  place  in 
the  markets  of  the  world  we  must  be  strong,  and  strength  can  only 
be    gained    by    combination    of    effort    and    resources.       Let   us, 
then,  ,  help     ourselves ;     let     us     shake     off     our     shackles    and 
strengthen  our  muscles,  and  then  when  we  have  to  compete  with 
our  rivals  the  country  must  see  to  it  that  we  get,  as  of  right  from 
our   Government',    abundant    Imperial   support   in   a   definite  and 
organised  manner,  and  not  in  the  sporadic  and  haphazard  fashion 
that  has  paralysed  our  efforts  in  the  past. 

Two  years  ago  I  mentioned  to  you  the  formation  of  the  Federa- 
tion of  British  Industries.  At  that  time  I  told  you  we  had  among 
its  members  a  number  of  influential  firms,  but  that  we  wanted  a 
thousand.  I  am  happy  to  teil  you  that  we  aie  well  on  the  way  to 
that  thousand,  as  the  latest  return  that  I  have  seen  shows  that 
the  memb  rship,  including  trade  associations,  was  between  800  and 
1100.  I  am  glad  to  tell  you  that  this  Federation  is  consulted  by 
various  Government  Departments,  and  I  believe,  as  time  goes  on, 
it  will  have  great  weight  in  all  deliberations  on  trade  affairs.  I  do 
hope  that  other  firms  will,  sooner  or  later— and  the  sooner  the 
better — become  members,  for,  though  we  may  have  differences  of 
opinion,  we  are  all  out  for  the  one  big  thing,  and  that  is  the  British 
Bide  ;  and  we  can  only  accomplish  results  by  being  united  and  by 
ventilating  whatever  grievances  we  may  have  one  with  the  other 
before  going  out  to  battle.  This  Federation  should  have  far 
reaching  benefits  for  every  member  of  the  trading  community. 


NEW   PATENTS   APPLIED   FOR,   1918. 

(NOT   YET   PUBLISHED.) 

npikd  txpressly  far  this  journal  by  Messus.  Sei-ton-Jones,  O'Deu.  mo 
.Stephens  (successors  to  W.  P.  Thompson  &  Co.,  of  London),  Chartered 
Patent  Agents,  285,   High   Holborn,    London,  W.C.  1. 
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tube   or   plug."     J.    W.   Pv\yTE^sON.      May  21st. 
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8.447.  • 
-  8,476.  ' 
May  21st. 

8,492.  • 
May  22nd 

8,505.    ' 

8,500, 


charge    ol     liquid    fuel    ir 

E.  H.  Su-MON  &  T.  R.   Wass.     May  2Ist. 
"  Ventilation    and    cooling    of    dynamo-electric 
May   21st. 

"  Magnetic    healing    apparatus."     S.    Maesiii.\!.\. 
"  Apparatus   for    military    telegraphy    to    avoid,  c 

tus."     A     M.wArtair.     May   21st. 

Support  lor    telephone  receivers."     A.   E.    FoKD.     May  2Ist. 

Electric   arc    welding    systems."     T.   G.    McKay    &    H.    Pollock. 


May    21st. 
verhearing    by  listcn- 


Electro-magnetic     clutche 


W.     Lanqdon-Da' 


&     A.     SOAMES 


Electric  lampholders."     A.  H.  Short.     May  22nd. 
Electric  furnaces."     British  Tho.\ison-Houston  Co.  (General   Elec- 
tric Co.,  U.S.A.)     May  22nd. 

8,. 529.  "Apparatus  for  electrical  separation  of  substances  in .  suspension  in 
gaseous  or  fluid  media."  Soc.  Gallot  et  Cie  &  Soc.  Poussit*  Rondeux  et 
CiE.     May  22nd.      (France,   May  22nd,   1917.) 

8,538.  "  Apparatus  for  regulating  strength  of  electric  currents  for  medical 
purposes."      M.    Nicoletis.      May  22nd. 

8,573.     "  Protective    devices    for    electri 
TON  Co.    (General    Electric  Co.,    U.S.A.) 

8,547.     "  Electric   motor  control."      Br 
Electric  Co.,   U.S.A.)     May  23rd. 

8,581.     "  Trolley  heads   for  electric   tra 
Thatcher,    and   Wadkin,    Mills   &  Co. 

8,607.     "  Electric    hand-lamps.' 

8.621.    "  Direct-current    rnd    dynamo-electric    machines."      B.     J.     Shillito 


c   circuits."      British  Thom.son-Hous- 

May  23rd. 
ITI5H  Thomson-Houston   Co.  (General 

mways,   S;c."     J.   G.  Smau,,    A.  G.  ,H- 
May  23rd.  ' 

].    Bein.     May    24th. 
namo-electric    machines 
H.  VVallwork  &  Co.     May  ■24th. 
8,623.    "  Apparatus   for    measuring    and    indicating    electricity   supply."     L- 
R.  Lester.     May  24th 

8.639.  "  Electric    induction    apparatus."      British    Thomson-Houston     Co. 
(Gener,jl    Electric    Co.,    U.S.A.)     May    24th. 

8.640.  "  Electric    conductors."      British    Thomson-Houston    Co.    (Genera!. 
Electric   Co..   U.S.A.)     May  24th. 

8,644.     "  Dvnamo-eleclric    couplings."      A.    GossweileR.      May    S4th.      (Ger- 
many,   May    29th,   1917.) 
8,646.     "  Shade 
8,664. 
8.669. 


Insulating  Material  from  Fish  Offal.— A    new    Danish 

jirocess  by  which  certain  by-products,  valuable  for  electrical  insu- 
lation, may  be  made  out.  of  fish  offal,  is  soon  to  be  put  to  practical 
test  in  Skagen,  Denmark.  The  most  important  of  the  new  products 
is  called  "  corniniit,''  and  a  factory  known  by  that  name  ia  now 
being  erected.  It  is  claimed  tor  "  corniinit  "  that  it  excels  galalith 
as  an  electrical  insulating  material.  It  is  said  to  have  less  water- 
absorbing  ability,  as  well  as  a  larger  insulating  resistance.  The 
price  of  the  finished  product  is  calculated  at  lid.  per  kilo  (5d. 
alb.),— ?■.>'.  Cuminerce  lif/'orts. 


G.   M.    Bennett.     May   24th. 
'  Multiple  telegraphy."     F.    J.    M.ackenzie.      May   24th. 


J.   S.   \Vl 


agnetos. 


8,702. 

(jINORI. 

8,707 


Telegraphy 
"  Condense 
May  25th 
*'  Sparking   plugs    for    explosion    engin 
May  25th.     (Italy,  August  16th.  1917.) 
"Gas  and    electricity  economiscr."     J.    Willi 


(K.   C.  Cox).     May  24th. 
\.    H.    MlDGLEV   &    C.   A.   Vandervell 


Soc.  Ceramica   Richari>- 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parenthesis  are  those  under  which  the  specifications  will  be- 
prinled    and   abridged,  and  all  subsequent  proceedings   will  be  taken- 

18,388.     INDUCIION   Flrn.vces.     Ajax   Metal   Co.    January  24th,  1916.   (103,645.) 

1,588.  Electric  Furnaces,  and  Transformers  for  use  therewith.  British 
Electric  Transformer    Co.    &    F.    E.   Berry.     January   31st,    1917.     (115,247.) 

1 674.  ELECTirtc  Furnaces  for  Melting  or  Refining  Non-ferrous  Alloys. 
■v.  C.  Faulkner.     February   2nd,   1917.     (115,248.) 

4,341.  X-RAY  Localisation.  J.  M.  Bavidson.  March  26th,  1917.  (Cognate 
application,   10,325/17.)     (115,251.) 

6,132.  Electric  Cut-out  or  Protective  Arrangements  for  Electrical 
Sv.srEMS.     \V.  J.  John   Si  J.   John.     May  1st,  1917.     (115,263.) 

6,343.  Combined  Electric  Switches  and  Couplings.  W.  Donovan  5i  G.  O. 
Donovan.      May    4th,    1917.      (Cognate    application,    8,585/17.)      (115,275.) 

6,530.     Electric    Cables    containing    Several    Conductors:      Pirelli    &    Co. 


June   28th,    1916.     (108,464.) 
6,542.     Electrical    Signall] 


&   Electr: 


Co. 


GNALLING    SYSTEMS.     Sterling    Tclcpho 
F.   G.    Hell  &   W.   C.   Davcy.     May  8th,   1917.      (155,280.) 

7,185.  Electrical  Condensers.  Dubilier  Electrical  Syndicate.  May  2nd^ 
1916.      (107,002.) 

7.191.  Electric  Motor  Control  Systems.  \V.  Brooke.  May  18th,  1917. 
(115,301.) 

8  300.  Switch-controlling  Means  for  Electric  Lampholders  and  like 
Coupling    I^evices.     G.  St    J.    Day.     June  lllh.   1917.     (115,318.) 

8.318.  Electrical  Switch  Apparatus.  E.  Goldston  &  E.  W.  Wood.  June 
11th,    1917.     (115,129.) 

9  759.  Machines  for  Covering  Wires  and  the  like.  C.  ].  Beaver  i  E.  A 
Clar.  mont.      July  5th,    1917.      (115,331.)     - 

0 '-n      M .L\R     Magnetos     for     Electric     Ignition    Systems.       W.    J. 

M.!,,        -I,  .    (Bosch    Magneto   Co.).      July    6th,  '  1917.      (115,147.) 

Ml,;  1'  .1,  ,i\E  Devices  for  use  in  Systems  of  Electric  Distribution. 
B,i„,h    1 ,-,  U.Houston  Co.    (G.neral    Electric  Co.,  U.S.A.)     July   10th,   1917. 

(n-,.:iM.) 
13,473.     Electric  Bells.      E.   A.    Graham.     August  30th,   1917.      (115,173.) 
14.171.     Therm,u.    ClRCUlt    Closers.      A.    M.    de    S.    Greaves.      October    Ist,. 

1'.'17.     (114.975.) 

14  280  Process  for  the  Electro.deposiiion  of  Base  Metals.  A.  A. 
I.OCKUOOD.      October   3rd,    1917.      (114.976.) 

15  272  Glassware  for  Illuminating  Purposes.  Holophane,  Ltd.  (Holo- 
ph.ine   Glass    Co..    U.S.A.)     October   20th,   1917.     (115,370.) 

15,419.  E..ECIRICAL  Switches,  Fusible  Cut-outs  and  the  like.  V,  G. 
Middleton   &  C.  J.    Baker.     October  23rd.    1917.     (115.373.) 

15,815  Electric  Accumulators.  H.  Dean  5:  Chloride  Electrical  Storage 
Co.      October  30th,    1917.      (115,374.) 

16  008  E..FCTRIC  Transmission  of  Mt-sic.  M.  Tocchio.  November  2nd, 
191?'.      (114,987.) 

10  074     Prismatic  Glassware  for   Illuminating  Purposes.     Holopha 
(Holophane    Glass   Co.,    U.S.A.)      November   3rd,    1917. 

11).263.     Distributors   for    Magneto-electric    Machin 
Houston    Co.,    A.    P.    Young    &    H.    W.    H      Warren. 

16  279  System  op  Eiectric  Regulation  for  Variable-speed  Dynamos  with 
Parali  el-connected  Stor,\oe  Batteries.  Akt.  Ges.  Brown,  Boveri  et  Cip. 
November    11th,    1916.     (111,477.) 


(114,988.) 

British    Thomson 
Yember    7th,    1917 
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Some  of  the  commonplaces  of  war-time   in  which  we  are 
prone  to  find  relief  for  vexation  and  pent-up  feelings  of 

'  irritation  are  aimed  at  the  infringement  of  individual 
liberties,  at  Governmental  control,  and  at  the  multiplicity 
of  statistical  returns  that  we  are  called  upon  to  render.  We 
are  conscripted  in  the  present  for  the  gi-and  purpose  of  preserv- 
ing for  the  foes  of  Prussianism  the  ultimate  freedom  which  we 
regard  as  the  heritage  of  democratic  peoples.  Temporarily 
we  suffer  what  we  may  comprehensively  term  inconvenience, 
in  the  fixed  determination  that  threatening  shackles  shall 
never  bind  us  permanently..  We  offer  our  criticisms  and 
our  protests  concerning  "  interference,"  inquisition,  exces- 
sive tabulation,  and  so  forth,  because  we  must  somehow 
give  vent  to  the  feeling  that  we  are  living  in  the  most 
impossible  of  worlds,  yet  deep  down  we  recognise  that  we 
are  in  the  throes  of  a  war  which  inevitably  cuts  right  to 
the  heart  of  everything,  and  places  upon  us  burdens  of 
change  in  regard  to  established  systems  at  home,  just  as  it 
changes  absolutely  the  lives  of  millions  of  fighting  men. 
Xot  that  we  would  condone  in  the  least  degree  the  desires 
of  men  in  authority  to  be  officious  and  unduly  inquisitorial, 
increasing  our  work  and  strain  unnecessarily  when  expe- 
rienced men  are  away  ;  but  we  ha\e  respect  for  the  view 
that  for  nations  that  have  during  a  long  period  developed 
their  methods  individually,  and  more  or  less  evolutionarily, 
the  change-over  to  co-ordination  and  maximum  mass 
efficiency  for  the  purposes  of  war  must  impose  conditions 
that  under  normal  circumstances  would  never  ha\e  been 
tolerated  in  imagination,  much  less  borne  in  actual 
practice. 

In  pre-war  days,  when  each  manufacturer  in  an  industry 
was  free  to  "  gang  his  ain  gait,"  some  were  content  with 
out-of-date  methods  so  long  as  sufficient  business  could  be 
secured  to  ensure  a  certain  profit.  If  such  methods 
were  clung  to  tenaciously  and  too  long,  and  the  com- 
petition of  modern  operation  and  high  efficiency  was 
encountered,  a  process  of  reorganisation,  liquid- 
ation, or  reconstruction  threatened.  Those  who  faced ' 
the  situation  thoroughly  and  in  good  time,  managed 
to  revitalise'  their  concerns  by  the  adoption  of  new  principles, 
new  equipment,  and  systematic  observation  and  control  of 
manufacturing  costs — in  short,  by  ensuring  that  Capital, 
Labour,  management,  and  equipment  were  all  so  employed 
as  to  secure  the  maximum  of  efficiency  at  the  minimum  of 
cost  and  with  the  minimum  of  friction.  Individual  manu- 
facturers naturally  arrived  at  different  results— there  could 
not  be  uniformity  in  geographical  conditions,  purchase,  or 
selling  conditions  ;  many,  and  sometimes  all,  of  the  contribut- 
ing factors  differed.  In  open  competition  tenderers  were  able 
to  see  something  of  each  otlier's  ability,  and  each  strove,  in 
the  absence  of  "  understanding  "  between  them,  to  secure  a 
piece  of  business,  perhaps  undercutting  or  accusing  some- 
body else  of  doing  so,  and  wondering  how  on  earth  such 
production  results  could  be  arrived  at.  Each  manufacturer 
got  to  know  a  little  about  the  inner  operations  of  the  other's 
offices  and  works — perhaps  by  fair  means,  perhaps  by  subter- 
fuge, to  use  a  euphonious  term.  But  there  Wiis  always  the 
incentive  remaining  to  strive  after  higher  efficiency,  to  secure 
improved  results,  by  some  means  or  other.  Every  manu- 
fac'turer  guarded  his  own  purchasing,  operative,  and  produc- 
tion data,  as  secrets  to  be  preserved  inviolate  from  the  curious 
eyes  of  others  engaged  in  th.e  same  section  of  industry.  In 
this  he  was  doing  little  more  than  the  ordinary  man  of 
trade.  The  custodian  of  capital,  whether  his  own,  his 
relatives',  or  his  shareholder',  he  had  to  safeguard  that 
capital,  and  to  ensure  a  return  upon  it,  and  if  in  the  pro- 
gress of  manufacturing  or  trading  special  expe'-icnce  had 
been  purchased  which  could  not  be  gained  iTi  any  other  way, 
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tUab  was  the  peculiar  property  of  liis  concern,  which  coiilu 
not  be  divulged  to  anybody  but  those  wlio  were  interested 

,  in  making  that  business  a  success.  We  may  criticise  this 
attitude  when  we  try  to  take  the  wider    view   of   things 

that  must  characterise  our  study  of  national  industry  as 
a  whole,  but  we  must  recognise  that  along  s-uch  a  course 

.h»y  the  path  to  individual   efficiency  and  success.     To-day, 

■when  we  are  faced  with  problems  of  future  production 
invelving  mutual  underetandings  which  amount  to  combi- 
nations, amalgamations,  or  co-ordination  of  interests,  we 
may  not  be  so  enamoured  of  the  policy  of  individual  actions 
itecause    we   anticipate   that   a   large   number   of    isolated 

■concerns  cannot  hold  up  against  the  combined  assaults  of 
■scheming  Continental  industrial  organisations  or  trusts 
which  jwssess  all  the  advantages  of  consolidated  effort.  Yet. 
however  far  wc  may  carry  the  idea  of  combination  of 
interests,  the  fact  still  remains  that  the  efficiency,  enter- 
prise, and  initiative  of  the  individual  unit  will  be  as  neces- 
sary as,  or  more  necessary  than,  they  ever  were  in  the  past. 

One  of  the  secrets  of  success  in  the  combined  organisation 
•of  the  future  will  be  the  safe  utilisation  of  all  these  isolated 
cases  of  individual  efficiency  for  the  best  interests  of 
national  industry  as  a  whole,  without  unnecessarily 
<lamaging  the  value  of  any  of  the  concerns.  Everybodv, 
we  think,  sees  the  necessity  for  the  great  and  strong  combi- 
nation— we  hope  for  gratifying  results  to  accrue,  in  due 
ooui-se,  from  some  of  those  already  established  during  the 
war.  But  nobody  supposes  that  engineering  industries  are 
going  to  fall  into  a  few  settled  groups  and  everybody  else 
will  go  to  the  wall — that  would  be  a  sheer  absurdity.  "  The 
*' small  manufacturer"  (what  capital  or  tm-nover  do  we 
imply  by  that  expression  in  these  days  ?)  will'  always  fill  a 
considerable  place  in  British,  American,  and  Teutonic 
industry,  and  the  life  and  energy  of  some  of  them  in  their 
operations  to-day  show  that  they  intend  to  do  so. 

Notwithstanding  all  this,  "however,  there  are  changes 
coming  over  industry  as  a  result  of  the  ownership  "of 
numerous  war-time  factories  by  the  Government,  and  as 
the  outcome  of  Government  control  of  thousands  of  other 
works  in  and  out  of  the  electrical  industry  under  the 
JIunitions  of  War  Acts.  The  possession  of  secrets  con- 
cerning manufacturing  costs  in  individual  factories,  to 
•which  we  have  referred  above,  has  been  materially  affected. 
Whereas,  in  the  old  days,  such  data  were  the  exclusive 
property  of  the  holder,  they  are  not  so  to-day,  for  though 
manufacturers  themselves  do  not  indulge  in  an  exchange, 
there  is  a  mass  of  material  in  the  hands  of  the  llinistiyof 
Munitions  and  of  the  Dilution  Branch  of  the  Ministry  of 
National  Service  which  may  be  of  wide-spreading  effect  in 
the  establishment  of  standards  for  labour,  cost,  &r.  It  is 
not  conceivable  that  material  of  such  a  kind,  and  on 
such  a  scale,  would  ever  have  been  broaight  together  bv 
British  manufactm-ers  acting  voluntarily.  Only  under 
war  conditions  and  under  State  operation  could  it  be 
possible.  The  subject  has  been  alluded  to  in  several 
technical  engineering  journals  recently,  in  connection  with  a 
valuable  paper  which  was  read  before  the  Institution  of 
Mechanical  Engineers  early  in  May  by  Mr.  B.  H.  Morgan, 
who  for  two  ye  irs  was  Technical  Adviser  tothe  Labour  Supply 
Department  of  the  Ministry  of  Munitions,  and  who  to-day 
is  in  charge  of  another  Department,  where  the  material 
accumulated  will  be  of  inestimable  value  in  assisting  the 
manufacturers  to  attain  to  high  standards  of  efficiencv 
of  labour  employment  and  of  production  at  a  time  wheii 
the  military  call  upon  their  labour  is  becoming  more  press- 
ing than  during  the  whole  ]Teriod  of  the  war.  The  paper 
is  entitled  "  The  Efficient  Utilisation  of  Labour  in  Engineer- 
ing Factories— with  Special  Reference  to  Women's  Work." 
and  the  discussion  that  has  taken  place  upon  the  subject 
■shows  that  the  engineering  world  is  alive  to  its  importance 
not  only  because  of  the  emergency  of  the  moment  and  the 
need  for  us  to  adapt  ourselves  to  all  that  it  involves  in  the 
way  of  dilution,  but  also  on  account  of  the  after-war  effect 
which  the  tabulation  of  labour  and  production  data  in 
industry  on  a  large  scale  is  likely  to  exercise  upon  our  whole 
•inanufacturiug  position,  assuming  that  the  data  collected 
and  the  standards  evolved  under  conditions  governing  war- 
time producticn  can  be  applied  in  some  manner  to  private 
industrial  o{)erations.  We  hope  to  return  to  the  subject  in 
further  detail. 


Industrial 
Problems. 


On  two  occasions  this  year.  Mr.  F.  S. 
Button,  of  the  Committee  on  Production, 
has  contributed  to  a  discussion  at  the 
Engineers'  Club,  Manchester,  on  the  subject  of  AVhitley 
Committees.  The  remarks  made  by  him  at  the  resumed 
discussion  in  March  have  been  printed  in  pamphlet  form, 
and  copies  can  be  obtained  (4d.)  from  the  Hon.  Secretary  of 
the  Club,  Mr.  H.  Richardson,  Albert  Square,  Manchester. 
It  is  not  unusual  for  speakers  -nho  endeavour  to  popu- 
larise the  Whitley  idea  to  be  criticised  for  vagueness  or 
want  of  definiteness  as  to  the  manner  of  applying  the 
principles  to  a  particular  trade.  Mr.  Button  apparently 
shared  this  experience,  and  so  in  March  he  returned,  by 
invitiition,  to  elaborate  his  ideas  for  applying  the 
Whitley  proposals  stage  by  stage.  His  synopsis  in- 
cludes the  setting  -  up  of  four  separate,  yet  inter- 
dependent, bodies  : — The  Works  Committee ;  the  Central 
Works  Council ;  the  Local  District  Council  ;  and  the 
National  Industrial  Council.  The  matter  is.  in  onr  estima- 
tion, one  of  extreme  importance,  and  we  hope  that  those 
who  are  taking  a  real  interest  in  the  question  and  its 
bearing  on  our  particular  industries  will  secure  a  copy  of 
the  pamphlet.  In  some  supplementary  observations  on  the 
subject  of  arbitration,  ilr.  Button  said  that  if  Capital  and 
Labour  gave  the  Whitley  scheme  a  fair  trial,  greater  pro- 
ductivity in  the;  workshop  must  inevitably  result.  He 
thought  it  might  well  be  that  a  more  scientific  method  of 
adjusting  wages  to  output  might  be  evolved,  and  as  the 
problem  of  production  was  solved,  so  the  problems  and 
methods  relating  to  distribution  might  equally  have  brain 
power  plus  humanising  agencies  applied  to  them.  .  Mr. 
Button  suggested  that  the  old-fashioned  machine  of  the 
lock-out  and  the  strike  on  wages  questions  be  scrapped,  and 
periodical  revisions  by  methods  of  arbitration  take  their 
place;  He  predicted  that  in  the  future  the  settlement  of 
wages  questions  would  be  affected  by  such  considerations 
as  the  variations  in  the  cost  of  living,  increased  output, 
tnarket  prices  for  the  article  produced,  the  state  of  trade, 
and  gold  values.  Employers  and  employed  may  not  agree 
to  any  form  of  arbitration  on  technical  questions  requiring 
great  knowledge  and  experience  of  the  trade  concerned,  yet 
we  are  faced  with  the  prosiiect  that  in  future  industrial 
conflicts  will  rage  largely  for  the  control  of  industry  itself. 
During  the  past  month  or  two  voices  have  not  been  so 
insistent  in  demands  to  that  end,  probably  because  the 
(ierman  offensives  have  overshadowed  everything  else,  but  the 
demand  will  come  later  with  full  force,  and  in  preparation 
for  the  coming  yearS  we  should  be  taking  measures  for 
'•  granting  a  real  constitution  to  every  industry  " — "  a  con- 
stitution which  will  enable  Capit;il  and  Labour  to  reach,  on 
a  mutual  basis,  the  points  on  which  their  interests  harmonise, 
and  then  to  extend  the  system  until  the  parties  coalesce." 
Only  by  such  action,  taken  in  good  time,  can  we,  in  the 
opinion  of  Mr.  Button,  prevent  •'  Armageddon." 

Mr.  G.  H.  Roberts,  Minister  of  Labour,  in  one  of  his 
latest  utterances  has  shown  that  he  is  under  no  delusion 
respecting  the  troublesome  times  that  will  follow  the  war. 
He  was  alluding,  we  believe,  more  particularly  to  troubles 
outside  these  islands  and  in  connection  with  trade.  Such 
considerations  only  lend  emphasis  to  the  appeal  for  friendly 
relations  between  all  industrial  parties  at  home :  but  no 
appeals  will  avail  unless  we  take  dennite  preparatory  action. 

Attention  may  profitably  be  directed  to  an  article 
appearing  in  the  Board  0/  Trade  Jmirmil  for  June  6th 
relating  to  the  provisions  of  the  Chambers  of  Labour  Bill, 
a  Government  measure  which  is  now  receiving  attention  in 
the  Reichstag.  The  writer  makes  a  comparison  between 
the  proposed  Chamber's  and  the  Works  Committees  which 
have  existed  in  Germany  for  many  years.  It  appea  s  that 
until  December,  1010,  there  was  no  obligation  of  any  kind 
to  establish  a  Works  Committee  in  any  industrial  concern, 
but  at  that  date  it  was  made  compulsory  in  all  such 
concerns  engaged  in  work  of  national  importance,  and  in 
which  50  or  more  workpeople  were  employed,  for  Works 
Committees  to  be  constituted  and  permanently  maintained. 
These  Committees  are  intended  to  promote  harmony 
amongst  the  workers  themselves  and  between  them  and  the 
management,  and  the  Committee  has  to  bring  before  the 
management  the  '"  proposals,  wishes,  and  grievances  of  the 
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vTorkers  relative  to  tlie  conduct  of  the  concern,  to  the  wages 
and  other  labour  conditions,  and  to  the  general  welfare  of 
the  business,"  and  to  express  its  opinion  thereon.  The 
direct  and  secret  ballot   are  employed,  based  on  principles 

if  proportional  representation  from  the  workpeople,  and 
iimilar  provision  is  also  made  in  respect  of  the  salaried 
staffs.  The  Jiui.nuil  sets  forth  the  full  details  of  the 
Chambers  of  Labour  Bill  proposals,  the  functions,  composi- 
tion, constitution  of  the  Chamber,  &c.  It  is  not  pretended  that 
the  Works  Committees  referred  to  meet  the  needs  oi  Labour  ; 
no  meeting,  save  of  a  preliminary  kind,  can  be  held  unless 
under  the  chairmanship  of  the  employer  or  his  representative, 
4ind  he  conducts  the  discussions. 

The  promotion  of  healthy  relations  between  masters  and 
men — in  other  words,  "  fostering  industrial  harmony  " — 
the  initiation  of  measures  to  improve  the  position  of  the 
workers,  "  especially  of  the  rising  generation,"  co-operation 
in  collective  labour  agreements,  to  establish  employment 
exchanges,  and  to  co-operate  in  finding  employment  •  for 
wounded  and  invalid  soldiers,  and  for  others  out  of  employ- 
ment owing  to  the  war — these  are  some  of  the  special 
functions  of  the  proposed  Chambers.  The  Bill  has  been 
subjected  to  a  good  deal  of  criticism,  especially  from  the 

Voncaiis,  as  reference  to  the  Journal  will  show.  We  have 
given  so  much  attention  to  after-the-war  Labour  conditions 
in  this  country,  and  the  preparations  that  should  be  made 
■for  that  period,  that  it  is  unlikely  that  we  can  learn 
•anything  from  (iermany  which  will  be  reproducible  in  the 
very  different  conditions  that  prevail,  or  may  prevail,  here. 
But  we  are  sure  that  those  interested  in  the  subject  will  not 

■onsider  wasted  any  time  devoted  to  a  study  of  the  German 
proposals. 

It  might  have  been  supposed  that  some 
"'      "  of  the  experiences  of  the  past  four  years 

would  have  had  a  restraining  influence  upon  some  energetic 
^spirits  who  are  eager  to  throw  stones  or  to  stir  up  mud. 
Several  prosecutions  in  the  Courts  have  -demonstrated  that 
not  all  minds  are  as  well  balanced  as  they  n>ight  be  ;  let 
us  charitably  attribute  the  malady  to  long-continued  war 
.strain.  We  prefer  to  credit  men  with  higher  motives  than 
ilieir  actions  suggest,  though  the  old  Scriptural  quptatiou 
about  knowing  men  "  by  their  fruits  "  is  a  fairly  safe  guide 
as  a  rule.  It  is  unfortunate  that  even  to-day  there  are 
amongst  us  men  who  are  not  unwilling-  to  employ  some  of 
the  loftiest  of  a  people's  aspirations  and  the  most  high- 
scunding  phrases  in  the  interests  of  noisy  propaganda.  We 
may  have  a  laudable  contempt  for  the  man  whose  musical 
tastes  can  only  be  gratified  by  the  beating  on  a  big 
drum,  or  for  the  tub-thumper  whose  oratory  at  the 
street  corner  merely  shocks  our  presumptions  to  refine- 
ment. Wearing  their  shibboleths  inscribed  upon  their 
swelling  breasts,  perhaps  in  mocking  semblance  of  Pharisaic 
phylactery,  they  boost  their  own  reputations  by  thanking 
"the  Lord  that  they  are  no\>  as  other  men  are.  When  we 
recall  that  it  is  written  of  such  that  "  they  have  their 
reward,"  there  is  something  within  us  which  whispers 
curiously  inquiring  what  the  exact  nature  of  that  reward 
may  be.  What  are  the  ends  that  they  have  to  serve  by 
casting  reflections  haphazard  upon  others  whose  convictions 
are  quite  as  sound  as  their  own,  though  their  emotions  and 
their  vituperation  may  find  expression  with  greater  calm- 
ness and  good  judgment  ?  Perhaps  it  is  a  thing  for  which 
to  be  profoundly  grateful  that  all  men  are  not  cast  in  the 
same  mould.  Perhaps,  too,  it  would  be  better  if  we  recog- 
nised that  such  variety  is  as  ^unalterable  as  the  laws  of  the 
Medes  and  Persians  ;  then  we  might  find  other  ways  of 
attaining  the  best  ends.  For  ourselves,  we  prefer  the  man 
who,  if  he  has  something  to  say,  will  deliver  himself  openly. 
But  there  are  those  who  prefer  to  spread  their  thoughts  by 
means  of  insinuation  in  secret  conclave  assembled,  or  in 
converse  on  the  lone  byeway,  where  those  they  seek  to 
malign  will  be  out  of  ear-shot.  The  best  interests  in  any 
cause  will  never  be  permanently  secured  by  means  of  such 
devices. 

It  is  not  always  what  others  "  have  done  " — sometimes  it 
is  what  they  are  sail]  to  have  "  left  undone" — that  induces 
the  insinuator  to  suggest  that  there  is  "  no  health  "  in  the 


object  of  their  attack.     It  is  so  easy  to  know  another  man's 
business  better  than  you  know  your  own  I 

Surely,  if  the  heart  of  the  British  nation  is  sound,  and 
that  of  British  industry  beats  true,  we  can  afford  to  deport 
ourselves  more  worthily  and  with  greater  dignity  along  a 
higher  plane.  If  ever  there  was  a  time  when  the  clarion 
call  was  in  the  ears  of  all  to  close  our  ranks,  to  cast  out 
petty  suspicions,  to  abandon  the  slavish  pursuit  of  personal 
interests,  "  taking  a  rise  "  out  of  everybody  else,  and  face 
in  unity  the  coming  of  new  conditions  which  will  require 
the  best  from  all  of  us,  that  time  is  now  ! 


Last  week  we  were  able  to  report  pro- 
ec  nca  ^^     towards     the    formation    of    the 

tDKlDCCrS 

Associations.  Electricity  Supply  Section  of  the  Asso- 
ciation of  British  Electrical  Engineers, 
which  was  unanimously  supported  by  the  Newcastle  Local 
Section  of  the  I.T3.E.  at  a  '•  mass  meeting"  of  .those  in- 
terested in  that  neighbourhood'.  In  the  same  issue  we  gave 
particulars  of  the  comprehensive  objects  of  association  of 
the  Electrical  Power  Engineere'  Association,  which  will 
commend  themselves  to  all  who  are  eligible  for  member- 
ship, and  which  certainly  constitute  an  ambitious  pro- 
gramme. It  will  be  noted  that  Mr.  Wordingham  is  in 
communication  with  the  promoters  of  the  E.P.E.A.,  with  a 
view  to  arriving  at  an  understanding  between  the  two 
bodies,  a  matter  of  the  first  importance.  A  letter  in  our 
•'  Correspondence "  columns  to-day  indicates  that  the 
E.P.E.A.  claims  to  cover  the  same  ground  as  the  embryo 
Association,  and  the  position  is  full  of  difficulty,  which  will 
tax  the  ingenuity  of  the  President  of  the  Institution  to 
surmount.  Our  hope  is  that  a  satisfactory  solution  to  the 
problem  will  be  found,  for  the  continiftd  existence  of  two 
organisations  with  similar  objects  and  cultivating  identical 
fields  would  represent  a  deplorable  miscarriage  of  the  prin- 
ciple of  co-operation  by  which  we  must  be  guided  in  all  our 
undertakings. 

We  publish  elsewhere  in  this  issue  particulars  of  the  new 
movement  iiiaugurated  by  the  British  Engineers'  Asso- 
ciation, which  already  includes  in  its  Section  "  A  "  manu- 
facturing firms,  ih  Section  "  B  "  allied  concerns,  and  now 
is  formings  Section  "  C  "  to  consist  of  individual  engineers 
and  others  coimected  with  engineering.  This  new  Section 
also  comes  into  existence  with  influential  support,  as  would 
be  expected  from  its  parentage,  evidently  having  the 
approval  of  the  three  great  engineering  institutions.  The 
objects  o|  the  section  are  set  forth  in  our  "  Xotes,"  and  are 
in  every  way  praiseworthy.  In  this  connection  we  may 
draw  attention  also  to  the  "  Manufacturers'  Section  "  of  the 
Assqciation  of  British  Electrical  Engineers,  foreshadowed 
when  the  "  Electricity  Supply  Section  "  was  set  on  foot, 
and  now,  we  believe,  in  process  of  formation.  The  purpose 
of  this  Section,  like  that  of  the  "  Electricity  Supply 
Section,"  is  to  provide  the  members — technical  men  in  the 
manufacturing  electrical  industry — with  a  strong  Associa- 
tion for  the  purpose  of  collective  representation  in  matters 
concerning  their  welfare  ;  its  proposed  organisation  is  also 
on  similar  lines,  and  it  will  be  registered  as  a  Trade  Union 
in  order  to  secure  the  necessary  legal  status,  thougj],  of 
course,  its  policy  will  be  defined  on  unobjectionable  lines. 

Every  one  of  these  significant  movements  deserves  our 
heartiest  support,  though  their  number  is  somewhat 
bewildering  and  their  objects  are  apt  to  overlap ;  for 
instance,  tlie  whole  of  the  members  of  the  "  Manufacturei-s' 
Section  "  of  the  A.B.E.E.  would  doubtless  be  eligible  for 
Membership  of  the  "C"  Section  of  the  B.E.A.,  but  the 
converse  would  not  hold  good.  Our  readers  may  be 
expected  to  enter  a  protest  against  the  multiplication  of 
alphabetical  conundrums  with  which  they  are  confronted 
every  week,  and  our  only  excuses  are  that  it  is  not  our 
fault,  and  that  space  is  precious.  But  does  it  not  appear 
that  some  collective  action  should  Iw  taken  to  co-ordinate 
the  efforts  that  are  being  made  to  organise  these  new 
Associations  ?  There  is  a  real  danger  that  they  will  lie 
weakened  by  tlieir  very  multiplicity  if  the  process  of 
creation  of  new  Associations  is  permitted  to  go  on  uncon- 
trolled much  longer. 
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COMPUTING     THE     SPEED     OF 

RECEIVING     A     TELEGRAPHIC     MESSAGE 

THROUGH     SUBMARINE     CABLES. 


A  UxiVERSAL  Method. 


Bv  J.  RYMER-JOXES. 


Ix  a  pamphlet  published  bv  the  Electrical  Review  office 
in  December.  1911.  the  writer  explained  a  method  having  the 
above  object,  the  novel  and  important  characteristic  of  which 
is  thatof  eoutifing  all  the  elements  which  constitute  the  letters, 
or  numerals,  occurring  in  the  part  of  the  received  aessage 
dealt  with,  instead  of  giving  to  all  letters  the  same  mean 
number  of  elements  (c)  based  on  1,000  or  more  words  found 
in  newspaper  paragraphs,  as  has  hitherto  been  a  common 
practice  :  but  which  has  not  even  the  recommendation  of 
applying  eqimVy — albeit  incorrectly — to  very  short  or 
long  messages,  code  words,  groups  of  numerals,  or  foreign 
languages. 

Owing,  however,  to  the  wTiter  having  dealt  rather  widely 
with  the  subject  in  the  above-mentioned  pamphlet — by  in- 
cluding a  comparison  between  the  International  and  U.S.  of 
America  Morse  alphaliets — their  mean  elements  per  letter 
if),  or  per  word  of  5.  7,  or  10  letters,  their  relative  speeds, 
the  recurrence  per  cent,  of  all  the  letters  in  the  alphabet 
in  the  case  of  different  kinds  of  messages,  a  table  of  lon- 
sta/ifs  for  reducing  e.p.m.  to  w.p.m.,  and  other  considera- 
tidns  bearing  on  the  subject — the  speed  method  itself  has, 
it  would  seem,  in  some  measure  been  eclipsed,  and  made  to 
appear  rather  formidable,  whereas  it  is  really  very  simple, 
and  quickly  effected  with  the  assistance  of  Form  A. 

From  letters  received  the  writer  is  glad  to  know  that  the 
principle  of  rounting  the  elements  in  the  letters  of  the  part 
of  the  message  dealt  with  has  been  appreciated  by  several 
interested  in  finding  a  more  satisfactory  and  common  basis 
for  comparisons  than  adopting  an  assumed  average  number 
of  elements  (c)  per  letter,  as  referred  to  above. 

One  correspondent  writes  :  '•  I  have  just  been  re-reading 
your  brochure  on  '  Method  of  Computing  Speed  of  a 
Telegraphic  Message.'  This  is  very  valuable,  as,  so  far  as 
I  know,  it  is  the  only  published  •  count '  of  signalling 
elgments  in  existence." 

It  has  been  suggested  that  a  shorter  statement  dealing 
only  with  the  method  itself  would  make  its  simplicity  and 
advantages  more  obvious. 

This  the  writer  would  preface  with  the  remarks  that  its 
simplicity  is  due  to  the  fact  that  in  jjriniijiJe  only  one  ironJ 
is  sufficient  from  which  to  evaluate  the  speed,  though  in 
practice  it  is  better  to  select  five  or  six  words  (see  example 
in  Form  A)  :  and  that  not  only  does  the  method  apply  to 
automatic  sending,  but  it  has  another  and  special  value  for 
hand-transmission,  because  it  puts  the  latter  system  on  the 
same  satisfactory  basis  in  this  respect  as  the  former,  since  it 
makes  the  calculated  result  independent  of  unequal  spaces, 
due  to  hesitations  or  "  rub-outs,"  by  making  a  proper 
allowance  in  the  formula  for  the  recognised  number  of 
space-elements  between  words. 
\  Specimen   Sie/nals. — As  the  characteristics  of  long  cable 

signals  differ  gi-eatly,  and  as  the  number  of  elements,  or 
words,  receivable  per  minute  must  depend  to  some  extent  on 
the  expertness  of  the  receiving  operator,  it  is  generally 
understood  that  the  standard  of  legibility  to  be  maintained 
is  such  that  the  definition  of  signals  at  the  rate  reported  for 
the  speed-trial  should  not  be  misread  by  any  of  the  ordinarily 
qualified  clerks,  who  are  familiar  with  that  particular 
circuit,  durin*  a  reasonably  long  stretch. 

On  this  account,  therefore,  affixing  specimens  of  signals 
to  the  daily  returns  of  speed-trials  furnishes  the  liest 
criterion  of  their  relative  quality  :  to  what  extent  the  level 
of  excellence  is  being  maintained  in  the  adjustments  :  and 
evidence  that  the  speed  reported  is  not  to  be  attributed  to 
the  special  expertness  of  the  clerk  in  deciphering  difficult 
signals ;  but  that  they  are  fully  up  to  the  specimen 
preserved  as  a  standard  for  comparisons. 

£lements  per  Minute  (e.p.m.). — This  basis  is  itself  a 
perfectly  satisfactory  standard  of  comparison,  applicable  to 
all  kinds  of  telegi-aptiic  messages,  in  all  countries  employing 


the  siphon  recorder  or  Morse  recorder,  because  expressed  ii> 
terms  of  the  same  definite  and  universally  undersrood  unit, 
viz.,  the  element. 

It  is  only  when  the  elements  per  minute  are  reduced  to 
l.p.m.  or  w.p.m.,  that  uncei'tainty  and  confusion  often  arises 
as  to  the  precise  value  of  the  letter  or  word.  In  order  to 
prevent  a  definite  being  converted  into  an  indefinite  YaXne, 
what  is  wanted  is  either  to  state  the  e.p.w.  employed,  or  to 
adopt  a  generally-agreed- to  number  of  elements  per  .stoWffn/ 
letter,  or  per  standard  word  of  n  letters,  including  a  pro- 
portionate allowance  for  space-elements  between  letters  and 
words  :  then — provided  that  the  aetued  elemen's  lonstitutinij 
he  selected  port  of  the  message  he  counted,  as  shown  in 
Form  A — this  adopted  constant  in  elements  per  letter,  or 
per  word,  will  enable  anyone  to  correctly  convert  speeds 
expressed  in  l.p.m.,  or  w.p.m.,  into  elements  per  minute  : 
which,  as  already  stated,  has  only  one  meaning,  whether  the 
message  be  short  or  long  ;  code  words  or  groups  of  numerals  : 
in  English  or  any  other  language. 

E.g.,  in  the  formula  for  speed  in  w.p.m..  the  numerator 
X  =  e/t  =  [l  e  4-  s(l  —  w)]/t  =  elements  per  minute  ;  i.e., 
the  total  elements  in  the  letters  of  the  words  selected  for 
a  speed-trial,  together  with  a  proper  allowance  of  space- 
elements  between  letters  and  words,  divided  by  the  time 
(t  minutes)  during  which  it  was  recorded. 

The  denominator  (d)  exjiresses  the  elements  per  standard 
word  of  n  letters,  also  including  the  proportionate  allowance 
for  .spacing  between  letters  and  words — i.e.,  d  =  c  x  w  -I-  3 
(«  —  1)  4-  7  (w  —  1)/w  elements. 

The  number  (//)  of  letters  per  word  is  generally  stated, 
but  the  uncertain  quantity  in  the  denominator  (d)  is 
the  value  (?)  elements  adopted  per  letter. 

Moreover,  the  expression  7  (w  —  l)/w  =  7,  provided  that 
the  part  of  the  message  dealt  with  consists  of  mang  words  ; 
but  if  it  consists  of  only  six  words,  as  in  the  example  given 
in  Form  A.  then  the  number  of  words  (w)  and  of  letters  («) 
per  word  are  required  in  the  denominator,  as  well  as  the 
questionable  number  of  elements  for  e.  These  two  possi- 
bilities of  error,  but  more  esijecially  the  value  of  e,  account 
for  the  uncertainty  often  attaching  to  speeds  merely  ex- 
pressed in  words  (of  so  many  letters)  per  minute  without 
stating  also  the  particular  number  of  elements  per  nord. 

The  principle  of  counting  the  actual  elements  constituting 
the  letters  of  a  few  selected  words  in  the  message  ;  calcu- 
lating (in  the  maimer  described  in  Form  A)  the  time  of 
receiving  those  words  ;  and  computing  from  these  two  data 
the  speed  of  recording  the  message  in  e.p.m.,  is  equally 
suitable  for  very  short  or  long  messages  ;  for  short  or  long 
code  words  ;  for  numerals  :  and  also  for  messages  in  any 
foreign  language  capable  of  being  transmitted  in  the 
International,  or  U.S.  of  America,  Morse  alphabet,  and 
received  on  the  Morse  instrument  or  siphon  recorder; 
Moreover,  if  the  absolutely  definite  element  is  adopted  as  the 
basic  unit  in  which  to  express  speed  of  signalling  through 
all  cables,  it  may  fairly  be  claimed  that  this  method  is- 
capable  of  universal  application  to  all  submarine  cables. 

The  relative  working  of  the  same  cable  from  day  to  day 
is  conveniently  expressed  in  e.p.m.,  while  the  speed-rate 
onstanf  *  when  expressed  as  kr  x  e.p.m.  should  correctly 
express  not  only  the  efficiency  of  that  cable,  but  its  efficiency 
as  compared  with  that  of  any  other  cable  whose  kr  x  e.p.m. 
are  known. 

Therefore,  if  plotted  daily  on  a  curve  sheet,  the  speed- 
rate  constant  will  correctly  indicate  at  -a  glance  the  effective 
working — i.e.,  to  what  extent  any  cable  is  daily  realising 
the  rate  of  output  which  its  kr  permits  of  when  compared 
with  the  best-recorded  performance  of  any  other  long  cable, 
worked  under  the  same  conditions. 

Re  Elements  per  Letter  and  Constants. — -A  considerable 
error  may  enter  into  the  numerator  of  the  old  speed  formula 
on  account  of  the  number  of  elements  ('•),  adopted  as  repre- 
senting an  average  letter  for  the  whole  message,  really 
varying  greatly  in  different  kinds  of  messages.  This  source 
of  error  is  entirely  eliminated  by  emplojTng  the  method 
recommended  by  the  v^riter— i.e.,  counting  the  actual  elements 
in  all  the  letters  (or  numerals/  which  occur  in  the  message : 
adding  a  proper  number  of  elements  for  spaces  between 

'  Expressed  by  Dr.  Muirhead  as  the  kr  x  speed  in  w.p.m.  See 
■  Speed  Standards  and  Circuit  Efficiency."  bv  E<lward  Raymond- 
Barker,     ilunro  and  Jamieson's  Pocket-Book  Edit.  19.  p.  350. 
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letters  and  words,  and  reducing  these  elements  to  elements 
per  minute.  If  this  be  done,  then  any  error  which  arises 
when  reducing  elements  per  minute  to  letters,  or  words,  per 


minute  will  be  entirely   due  to  the  roiitihinl  (/.'•.,  ileiiomi- 
nat«r  of  the  formula)  not  being  suitable. 

The  writer  has  given  later  on  some  mnstimlx  for  reducing 


FORM  A.*— DATA   REQUIRED    FOR   CALCULATING    THE   SPEED   OF   A   MESSAGE. 

Number  of  Letters  and  Numerals  =  -^/     Words  —6  J)ate: 


(M 


Message. 


Speed  of  working 


Sjbeed  />/  ulffra/>A7nji  fnrouyh. 
Suhnarinc    Cahhs 


(W) 


:ew,  +  s,  -,-„- 


Elements  received  per  minute 

Klt'inents  per  standard  word 

including  space  elements 

between  words  (Ewj) 


_     standard 

w.p.m.+  of 
Evvi  elements 

Columns  in  Table  I 


JZ-/*+  7 


T^ 


^1^  =  Z5.3 
3^-/8 


ii-^ 


Cco/njUna  elements 

Jffr  tveru  letter  ernumeraJ  as  it 
(KCu/rs  in  ''me  selected  Jiart  of  the 
mtiSMe  maJCt  a  S^raiCe    <m  m-e 
tine  C^resfimcling  Ti,  Jhi  SOrne^ 
printed  lttttr(<!r7iu^or7^ in  Furm  A 

,  Thi.  elements  c/mifiosing^t  leittrs 
(lirnu/mjtmls)eq^,J(rr  the  Subkan, 
Wecardtr,  as  fn^n  in   Qrl:  'A  . 

TNuliifilutkt  Ku/mhr  of  simitar 
teJtersf'rnw^<'''^%'>   ^^  Coh  I    5y 
neir  resfetcTLire  ecemenZs  perjeiter 
((ft  hu/mkraz)  ^U^em  -ht  Col:  A . 

Timinf  TnesstLQe.-.  -       • 

7m.  tJ^eratfratttie  ^carcter:  ,  ^ 
marXs  the.  rwrmA^o  tiifieqrZpirPHTsfsatf) 
/6  seconds  CLbart  7hs  cs  to  be! 

measured^ men i^itu/enienj-^i^  It. 

^urklkl-extrernelmifsa/eadt/ 
tHe.6seieeted,Mrrds  seioaratUti  • , 

TfJeasiiT&the  exattUnqth  of  mcA 
Wfrd  wd>i  thue.  same  scale    Mr,      , 

^dd  ali  6,^easurcfnents  ti  ,gec   ,_ 
4w  -i^--  the  lenothin  a  cantcnuous  w 
ZutC  vtiShcvt  any  ijbaces 
Zeiween  words  ,   uo-Smfm 

Jt7easurecl  lengths        \  io6-S 

of  6    words  1     yr/S 

Iw  -    37FS     .. 

^  CIslKfrtUnsBt  of. pe,rf orated  tetbe , 
folded  in  a  line  utih  tts  linqthjmyiafes 
Tx  SiUtalrle  scale  a%  mlo  felaqi^efneasu.- 
-remenis  are  required  fas^  time.  CT) 


Stcmdard 

w.p.m.  of 

39-18  elements. 


Space  (longer§)  in  spaced  letters. 

„      (s)  between  letters  of  words. 

,.      (s,)        ..        words. 
Value  of  ordinary  "  dash." 
„        letter  L. 


rr 


Ele- 


m 


JU^ 


Nuinlier  of  elements. 


luternatioiml  cocie 


C     D     E      F 


G     H      I      J      K 


Totals  =     J/- 1    .  ly^—  1^. 

t  Constant  (£wi)i(jr  5  letter  words  ^.r»i=32-'8  copprox:     Sumof  «ords  =      £ 

Spaceelcmentsbetweenalllettersbut  not  between  wordsandsentences  =  s  (L  —  W)=3  "     35    =  '""^ 

Elementsin  selected  words  including  spaces  between  letters  but  not  between  words  Le  +  s  (h  —  y\')—2a^=  E. 

Lengtli  of  paper  tape  between  tlie  limits  of  the  above  words  measured  in  scale  divisions  =  373'S •>     =  Lw  — gee  >«li[ii 

running  durint;  t  seconds  preceding  message  =  \  =»/■».?        =  Lt     Zll  Clipj  1  aii.l  1-   1." 


i4-WV 


i>fte 


CO 


GO  >g/7-.? 


ring  the  above  words  in  an  unbroken  line  of  E  Elements  = 
iS  umber  of  elements  received  per  minute 


/O 

Lw 


=  /303-8,. 


Ln 


..=  /y./Si 


.  ^J'5-4  o-z86a^   =  T I 

S^^zS^^qo/.S         ^k':J:l'.'-^V)=eAw.      P"-- Speed  formulal 
T       OZS64.  T  '  L     online  horn.       J 

t=  \ostconds.  Speed- rate.  coTtsta-nt    =      /(7f    X   ?9^'^ 

'  SlECl.MEN    Oi'    SiG.NALS    AND    GkNEKAI,    KkMAICKS.  /  /  / 

Trial  sjyeed.   -^J fii-  fO^mjC  hm^s  HSCu/-^  clailif  iii/if-S/3€ed to  iTenij ^uic^A^ ^la^U/^Mua^  ^  {Otnt^iS 

itifiSbitd ^Lfu'iJ(l^=  ^  ^-Jb-^n.  or  72Mf  standoMJ  tJ.^.m.  ^  <^9'^^  €i^tr>iK^  . 

TlUiA^uL  rccu^Md (if'' (Ke.  I^ecc\jd£h.  zj" ^  to  scc^ncdsja.  iUtu^ ^iiiMtUul ti Jeff's ic^nuiLi 
"^lOUjn  CutUna  ofjiJUi  6 ^O^mX^  i^xls .T^^jmJto  ccui  Uluku^4^?^ff^m/i  v^a^if«Htm£Haf>u/e4ue4U. 

•  £ooks{f  2i  Printed  Fornii:  A.  I'rire  j.^.  j.cr  I!o,.k.  r,n,  he  ohinmed  cl  'J  111    h'thci  kic.\]-  Kevow  dfi'r.  4.  Lmhia'.:  H<ii,  /..•.-'....  K  C. 
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the  numbel-  of  elements  per  minute  into  n/i/ini.ri)n(itfli/  the 
equivalent  average  (English)  words  (newspaper  or  code)  of 
5,  7,  or  10  letters  respectively.  The  elements  in  these  so- 
callal  conslantti  are  supposed  to  represent  «  times  tlie 
average  elements  per  letter  in  a  large  number  of  such 
n  letter  words  — plus  a  due  allowance  for  space  elements 
between  letters  and  words ;  but  neither  these  nor  any 
assumed  number  of  elements  for  the  alternative  siandcml 
words  are  equally  applicable  to  very  short  and  long  messages, 
to  newspaper  phraseology,  to  short  and  long  code  words,  or 
to  foreign  languages.  This  is,  however,  a  difficulty  easily 
surmounted  by  the  simple  expedient  of  stating  the  speed  in 
w.p.m.,  loyether  iri/h  the  constant  employed,  in  order  to 
denominate  exactly  the  divisor  used  to  give  those  w.p.m.  If 
this  be  done,  then  the  speed  so  obtained  will  still  have  a 
very  definite  meaning  for  the  same  cable  as  an  index  as  i  to 
its  daily  efficiency.  Moreover,  whatever  any  cable  company 
may  for  its  own  convenience  think  fit  to  allot  to  {e) ; 
whatever  letters  (?0  to  the  «'o;y/,-  or  whatever  the  number 
of  words  («')  dealt  with,  these  need  not  concern  anyone  else, 
because  he  can  by  means  of  the  constant  supplied  to  him 
correctly  convert  telegraphic  speed  expressed  in  w.p.m.  into 
elements  per  minute — c.//.,  either  as  a  basis  for  calculating 
the  KR,  or  the  weights  of  conductor  and  dielectric  per  unit 
length,  required  for  any  projected  cable,  in  order  to  give  a 
specified  speed  of  equally  legible  signals — if  worked  under 
the  same  conditions. 

The  suggestion  is  that  instead  of  the  speed  being  indefinitely 
expressed  as  («')  words,  of  n  lettei-s,  per  minute,  it  be  given  as 
\a-)  „  (constant)  elements,  „  „  which  will 
be  a  very  definite  statement  and  universally  understood. 

In  the  pamphlet  already  referred  to  the  following  ronstants 

are  given  : — 

e.p.l.    Constants 
Words.  Letters,    (e)    E  «'i     E  u; 


For  B-letter  words,  news  paragraphs 


1,200    5,670 

4036 

32-18 
46-25 
67-36 

1,2.30    6,150 

4-377  '  33-88 

1,256    8,792 

4-226    4  7 -.58 

683    8,330 

4-139 

6839 

39-18 
53-25 
74-36 

40-88 
54-58 
76-39 


For  5-Ietter  words  (code  words)  ... 
7 

10 

If    for    siphon    recorder,   E  u:^   be   taken    .-is   40"] 

elements  per  word  of  5  letters,  and  for  Morse  I  International 
recorder   E  u'j  be  taken  as  50  elements  per  [      alphabet, 
word  of  5  letters,  J 

the  speed  in  w.p  m.  would  thereby  be  standardised  and  rendered 
universally  comparable. 

Elements  per  Minute. — .According  to  the  usual  practice, 
the  elements  per  minute  may  be  supplied  by  the  sendiny 
Btation,  liecause  the  number  of  elements  during  any  par- 
ticular minute  equals  twice  the  number  of  centre  holes  in 
the  perforated  paper  passing  through  the  automatic  trans- 
mitter (luriny  tititt  minute;  or,  alternatively,  the  revolutions 
per  minute  of  the  transmitter  friction  wheel  multiplied  by 
twice  the  number  of  periphery  interstices  working  against 
the  star  wheel  (t).  / 

On  the  other  hand,  by  the  writer's  method,  the  receivwy 
operator  has  the  advantage  of  being  able  to  judge  the 
quality  of  signals  afc  any  time  ;  and  as  often  as  he  likes  he 
can  mark  the  slip  running,  during  10  seconds,  without 
necessitating  the  delay  of  having  to  make  arrangements 
with  the  sending  station,  or  troubling  the  operator  to  time 
and  measure  a  very  much  longer  length  of  perforated  tape. 
Moreover,  the  reieiriny  operator  marks  the  slip  ruiuiing 
during  10  seconds  irhile  the  actual  n'ords  selected  for  the 
speed  trial  are  heiny  recorded.  This  is  all  that  the  operator 
at  the  instrument  need  do,  because  the  slip  passes  along  to 
be  cut  eff,  measured,  and  the  results  entered  in  Form  A  liy 
some  one  else  at  their  leisure. 


A.C.   Sounders    on    Fire   Alarm   Circuits.— Mi'-  H.  A. 

Bowen,  superintendent  of  fire-alarm  system,  Cleveland,  Ohio,  has 
recently  installed  a  number  of  Ghegan  alternatiug-current  sounders 
as  local  signals  in  fire  stations.  They  are  connected  directly  with 
the  A.C.  lighting  system,  thus  doing  away  with  a  large  number  of 
dry  batteries  which  were  formerly  required.  These  A.C.  sounders 
fulfil  all  reciuirements.  and  it  is  proposed  to  equip  the  entire  i'a 
engine  houses  with  them  as  fast  as  the  installations  can  be  made. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
t/ie  following  week.  Correspondents  should  forward  tlieir  communi- 
cations at  tite  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer^ s  nams  and  address  in  our  possession. 


+  Ct'.  '-Speed  Standards  and  Circuit  Efficiency,"  by  Edward 
Raymond-Barker,  in  Mnqro  fltxl  J^tttie^on's  Pooket-Bool?,  IStll 
gdit.,  p.  3f  H, 


Patent  Licences  and  European  Reconstruction. 

When  the  war  comes  to  an  end  a.  vast  field  will  be  oixjned 
iu  the  Allied  and  Neutral  States  on  the  Continent  and  in 
Siberia  for  the  supply  of  power  generating  plant,  and,  to  a 
lesser  extent,  for  traction  apparatus. 

A  number  of  our  leading  engineering  finns  will  wake  up  to 
find  their  hands  tied,  and  their  good  prospective  markets 
barred;  because  they  have  acted  as  licensees  for  patents  the 
continental  rights  of  which  have  been  developed  by  or 
as.signed  to  continental  interests,  and  agreements  have  been 
signed   forbidding  export  to  various  countries. 

At  one.  time  British  engineers  were  pioneers,  and  were 
willing  to  develop  and  experiment  on  their  own  aocount,  but 
in  recent  years,  especially  in  connection  with  steam  turbines, 
fuel  oil  engines,  and  power-house  plant,  they  have  been 
prone  to  putting  their  heads  intonoo.ses,  the  other  ends  of  the 
I'opes  being  only  too  often  in  the  hands  of  Germans,  or  of 
thnae  in  neutral  countries  Who  are  not  in  a  position  to  resist 
the  ( u'liiian  pressme  resulting  from  international  finance  or 
qucsti(]n.s  regarding  raw  materials  for  manufacture. 

I'arliaiucnt  originally  intended  patents  to  last  14  years  only, 
but  the  taking  out  of  periodical  improved  patents  together 
with  ingoniou.sly  worded  licence  agreements,  and  the  natural 
ti'ndcncy  of  clients  to  buy  plant  with  well-advertised  names 
attachiMl.  have  tended  to  tut-n  a  number  of  patents  almost 
into  pi'ri)etuities. 

On  the  continent,  before  the  war,  despite  numerous  amus- 
ing disclaimers,  traction  and  power-house  machinery  makers 
were  often  closely  allied,  competition  being  in  general  more 
apparent  than  real;  the  influence  of  the  Berlin-Frankfort 
financial  octopus  was  found  in  many  unexi"iected  quarters, 
and  genuinely  independent  British  fii-ms  who  attempted  to 
obtain  work,  even  in  the  neutral  outer  fringe,  found  very 
ix)werful  underground  interests  opposing  them,  interests  as 
often  as  not  which  had  been  developed  through  the  peaceful 
penetration  of   sympathetic  Britisli  subjects  in  London. 

In  modem  days  the  practical  validity  of  master  or  other 
patents  depends  much  more  on  the  financial  standing  of  their 
owners  than  on  the  nature  of  their  iubject  ma.tter,  and  some- 
times through  collusive  actions  or  pure  bluff,  tinns  who  fear 
law  ca.ses  with  powerful  interests  give  way,  and  pay  un- 
eai-ned  tribute  to  avoid  continuous  worry,  if  not  possible  i-uin, 
through  piled-up  law  costs  or  boycotting. 

In  the  past  we  have  suffered  severely  through  international 
wire-pulling  over  master  patents  which  our  disunited  manu- 
facturers have  been  unwilling  to  fight;  the.se  include  three- 
phase  iilant,  single-phase  traction,  the  fuel-oil  engine,  the 
irietallic  lamp,  and  various  systems  of  .steam  turbines.  Deve- 
lopment has  been  retarded,  and  valuable  markets  practically 
.•-hut  out.  One  feature  of  many  of  tho.se  master  patents  which 
have  been  in  the  hands  of  so-called  "British  subjects"  has 
been  the  fact  that,  while  British  finns  have  not  been  allowed 
or  oncom-aged  to  do  bu.siness  in  various  continental  countries, 
tlie  continental  firms,  or  their  hand-in-glove  allies,  have  been 
assisted  Ijy  many  in  the  exploitation  of  our  home  and  colonial 
markets. 

It  would  be  interes-ting  to  know  how  many  "  sons  or  grand- 
sons of  Huns"  who  were  disappointed  over  the  non-delivery 
of  Oeniian  patented  goods  or  machinery  will  find  opportunity 
after  the  war  (if  making  good  the  los.ses  of  their  fonner  confi- 
dants \\itli  r |)oimd  interest  by  further  agreements  and  sym- 

pathetir  uiiv  imllmg.  Many  thousands  of  pounds  have  been 
p.a.id  in  Rx-ent  years  to  foreign  and  other  syndicates  as  licence 
fees  for  the  alinost  worthless  patents  and  so-called  "  expen- 
ence."  The  cost  of  local  development  or  redesigning  to  siut 
maikets  is  often  overlooked  when  agreements  are  made,  and 
it  must  not  be  forgotten  that  to  some  int-ernational  syndicates 
the  markets  control  clauses  are  worth  as  much,  or  e_ven 
more,  than  the  licence  fees,  as  witness  the  existence  petore 
the  war  of  some  companies  in  England  in  a  state  of  dividond- 
less  bliss,  merely  to  keep  undesired  independent  manufac- 
tiirois  in  a  .«itflte"of  imix>tence  with  regard  to  eertam  classes 
of  work  in   the  world's  trade.  . 

Tho.«.'  who  want  to  take  up  a  new  elass  ot  work  may  tina 
it  verv  nice  to  Iniv  designs  ready  made,  lor  a  nominal  pay- 
ment or  percentage.  Init  contracts  for  licences  should  be  earc- 
fullv  ."Jtudied,  and  unfair,  one-sided  barring  clause.s  resisted 
\o  the  utmost,  otherwise  manufacturers  ma.y  find  they  have 
purchased  an  almost  worthless  roll  of  drawings  at  the  cost 
of  their  future  in  the  markets  of  the  world. 

Monitor. 

A  Question  of  Competition. 

It  is  all  too  seldom— as  I  feel  sure  your  numerous  contractor 
readers  will  agree— that  a  subject  relating  especially  to  elec- 
trical contractors  is  ventilated  in  your  columns;  hence  my 
reason  tor  asking  your  permission  to  refer  to  two  matters 
mentioned  in  your  issue  of  May  Slst.       ,     .    „      j'    i    „,  „ 

The  letter  from  Mesere.  Watson,  Marsh  x  Co.  discloees  a 
deplorable  state  of  affairs,  and  it  is  to  be  hoped  that   although 

such  esses  do  undoubtedly  exist,  tbfy  m  the  esceptioB  rather 
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than  the  rule.  As  a  contractor  with  branches  in  several  towns 
where  the  supply  authorities  range  from  a  privat-e  company 
with  a  fuUv-equipped  contracting  business  to  a  Corporation 
with  no  trading  powers,  I  am  happy  to  say  I  have  not  come 
acrass  a  supplv  authority  stooping  to  such  tactics  as  those 
quoted  bv  Messre.  Watson,  Marsh  &  Co.  in  their  second  case. 
In  fact,  I  have  on  .several  occasions  received  real  help  from 
supply  companies,  even  where  they  are  in  open  bu.siness  as 
contractors.  I  would  suggest  in  cases  such  as  your  corres- 
pondents mention  that,  if  the.se  are  beyond  the  scofie  of  the 
Contractors'  As.sociation  (which,  as  a  new  member  of  that 
body,  I  am  sori-y  to  hear)  a  small  committee  of  local  contrac- 
tors should  carefully  examine  the  circumsitances  of  each  such 
case,  with  a  view  to  legal  action  wherever  possible,  for  sur«ly 
the  procedure  mentioned  by  Messi's.  Watson,  Marsh  &  Co. 
comes  perilously  near  what  the  lawyers  call  "  misrepresenta- 
tion." 

The  othei-  point  on  which  I  wish  briefly  to  touch  is  the 
.Manchester  address  of  the  Pre-sident  of  the  I.E.E.  repol•t^?d 
in  your  paper.  This  is  a  most  interesting  general  review,  but 
although  considerable  attention  is  given  to  the  generating  and 
manufacturing  .sides,  I  cannot  find  the  slight.est  mention  of 
the  contractor — or,  as  he  should  be  called,  the  electrical  in- 
stallation engineer — though  neither  generating  nor  manufac- 
turing would  go  far  without  him.  Incidentally,  this  may 
throw  some  light  on  the  Pre.sident's  complaint  about  members 
"  putting  away  the  Journal  without  opening  the  covers."  On 
many  occasions  I  find  that  the  list  of  content-s  outside  the 
cover  is  quite  sufficient  to  justify  me — as,  I  hojx^.  a  not 
narrow-minded  contractor — in  .s-topping  at  the  covers.  The 
one  bright  six)t  in  the  I.E.E. .  from  the  i)oint  of  view  of  the 
contract^'  member — the  ^^"iring  Rules — becornes  the  more 
brilliant  from  its  splendid  i-solation. 

E.   Arthur    Pinto,  A.M.I. E,E. 

Eunisgate,   June  3nl,  191S. 


The  Electric  Propulsion  of  Ships. 

On  page  4oo  of  your  paper  of  May  10th,  under  the  heading 
of  "  Ihe  Electric  Propulsion  of  Ships."  you  give  a  summary 
of  a  paper  read  recently  by  Mr.  Eskil  Berg  describing  the 
electrical  installation  of  the  U.S.  Battleship  Neu-  Mexico. 

Some  comparisons  are  given  with  other  kinds  of  installa- 
tions as  regards  economy.  It  is  necessary,  I  think,  to  call 
attention  to  a  significant  error  in  the  presentation  of  these 
comparisons.  The  battleships  Florida  aAd  Utah  are  not,  as 
the  writer  states,  equipped  with  geared  turbines,  but  with 
turbines  directly  connected  to  the  propeller  shaft-s,  the  sjieed 
of  which  is  consequently  high.  These  vessels  were  eqiupiied 
with  turbines  of  the  Parsons  type  in  1908,  and,  whilst  they 
are  still  doing  excellent  service,  the  steam  consumptions  bear 
no  comparison  with  the  results  which  can  be  obtained  at  the 
present  time,  adopting  the  many  improvements  that  have 
becni  ma<le  during  the  last  10  years.  The  w"ritt>r  .states  that  he 
gives  the.se  comparisons  "in  order  to  be  able  correctly  to 
judge  the  relative  economy  of  different  methods  of  propul- 
sion ";  but  to  compare  the  re.sults  which  it  is  estimated  will 
be  obtained  in  a  new  vessel  with  results  that  were  obtained 
10  years  ago.  whilst  ignoring  the  enoiTnous  developments 
which  have  taken  place  during  that  period,  apart  from  the 
inaccuracy  referred  to  above,  is  hardly  conducive  to  such  a 
judgment. 

The  steam  con.sumption  at  19  knots  is  given  as  11.1  lb.  per 
shaft  horse-power,  whilst  the  water  rate  per  effective  horse  is 
estimated  to  be  1.5.0  lb.  per  hour  at  this  speed.  This  corres- 
ponds to  an  e.stimated  propeller  efficiency  of  74  per  cent.,  a 
very  sanguine  a.s.sumption  for  a  battleship  propeller.  There 
is.  however,  no  need  to  mis  a.ssaimptions  and  confuse  the 
i.ssue  in  this  manner.  Since  with  mechanical  gearing  equally 
low  revolutions  can  be  adopted  if  desired  as  with  electrical 
geai'ing,  the  propeller  efficiency  may  be  taken  the  same  in 
either  case.  Whatever  turbine  efficiency  can  be  obtained  with 
one  .system  c-an  be  obtained  with  the  other.  There  only  re- 
main the  losses  of  ti-ansmission.  the  comparison  of  which  is 
al)OUt  10  i)er  cent,  in  favour  of  mechanical  gearing. 

The  ingenious  manner  in  which  the  writer  of  the  pa|)er  has 
converted  this  obvious  inferiority  of  10  per  cent,  into  an 
apparent  advantagi'  of  lietwcsMi  40  and  50  i>t'r  cent,  is  likely 
to  be  iiiislciiiling  to  your  reader^,  and  calls  for  prompt  correc- 
tion. 

Stanley  S.  Cook. 

N\'allscnd-on-Tyne.  June  itii.   191S. 


A   British   Ideal  for  Manufacturers. 

"Imperial's"  article  in  your  issue  of  May  31st  will  he  wel- 
comed by  many  who  are  .seriou.sly  concerned  about  the  future 
of  our  industry. 

The  war  has  shown  us  that  the  engineering  industry  is  of 
the  most  vital  national  importance.  Is  it  not  pos-sible  to  have 
it  British'^  If  not.  then  let  us  at  least  know  where  we  are. 
.icd  with  v-"hom  we  are  dealing. 

^Tr.  Wordingham  suggested  a  remedv  in  his  presidential 
:^ddre?s  in  these  bumins  words  :  "  T.et  the  first  Question  a.sked 
"her!  dealing  with, a  finn  be  'Is  it  British.'  and  if  it  be  not. 
then  let  one  bo  sought  that  is."  They  ought  to  be  brnudod 
on  the  memory  of  every  liuyer  of  engineerino  plant  in  this 
Emoire  of  onr«.     The  trouble  is  to  know  who  is  who. 

Th<»  trmi  "  Biiti,=h  "  fl=  opplitt'l  to  tho  ii>oie  of  a  finn  offu 


implied  that  it  was  alien.  Is  it  not  time  that  the  law  was 
altered  to  ensure  that  the  word  and  all  that  it  meaas  to  us 
should  not  be  prostituted  in  this  way ;  that  some  distinction 
in  title  was  made  in  finus  which  are  wholly  British  to  the 
core  (.shareholding,  directorate,  and  policy),  so  that  they  may 
be  distinguished  at  a  glance,  without  reference  to  Somerset 
House,  from  those  which  are  not'? 

.  If  this  were  done,  and  Mr.  Wordinghaiii's  advice  were  fol- 
lowed, we  ."hould  need  no  tariffs  or  other  protective  measures 
at  all. 

Thfie  is,  as  "  Imperial  "  suggests,  a  great  scope  for  a  coin- 
binecl  effort  of  all  interested  in  the  future  w^elfare  of  our  in- 
dustry to  secure  what  he  terms  "  a  .-iound  ba^^is  at  home." 

Briton. 


Government    Lighting    Restrictions    and    Saving    Coal. 

In  connection  with  the  new  lighting  io.-.tiictions  of  the  Gov- 
ernment (Heating.  Lighting,  and  Power  Order).  I  quote  the 
following  from  an  interesting  circular  issued  by  the  United 
States  Government  Bureau  of  Standards,  Washington  :  — 

"  The  tungsten  lamp  has  been  improved  in  quality  and 
reduced  in  price  to  such  an  extent  that  no  customer  can 
afford  to  use  carbon  lamps,  even  if  he  were  paid  a  bonus  for 
so  doing.  Ihe  cost  of  a  lamp  is  reckoned  in  cents,  but  the 
cost  of  cuiTent  to  operate  it  during  its  life  is  a  matter  of 
dollars!" 

As  an  instance  of  what  this  means,  the  following  facts  are 
given  : — During  the  year  1917  approximately  1'2  million  car- 
bon lamps  were  .sold  in  the  United  States.  If  tung.sten  fila- 
nient  lamps  had  been  used,  utilising  such  sizes  as  would  con- 
sume about  half  the  current  required  by  caibon  lamps,  the 
following    benefits  would  have    been  oljtained  : — 

One-third  more  light  would  have  been  .secured. 

Three-quarters  of  a  million  tons  of  coal  would  have  been 
saved. 

Three  uiillion  pounds  value  of  electric  current  would  have 
been  saved. 

Taking  the  situation  in  Great  Britain,  there  w-ere  in  the 
year  1917  approximately  eight  million  carlxyn  lamps  used, 
and  the  savings  would  have  been,  on  a  similar  basis,  i.e.. 
sub.stituting  3(l-watt  tungsten  lamps  for  OO-watt  carbon  lamps, 
as  follows  :  — 

One-third  more  light  obtained. 

Half  a  million  tons  of  coal  .saved. 

Two  million  pounds  v^lue  of  electric  cuiTent  saved. 

In  view  of  the  above  tacts,  it  would  seem  in  the  interest 
of  national  nece.ssity  that' all  carbon-filament  lamps  should  be 
replaced  by  the  more  efficient  tungsten-filament  lamps. 

F,  W.  Willcox. 

Mazda  House,  E.G..  June  Sth,  1918. 


Billingsgate  and  Decimal  Coinage. 

Barely  has  our  national  pride  suffered  such  humiliation  as 
it  has  over  the  Billing.sgate  ca»e,  coupled  with  the  reception 
of  the  Decimal  Coinage  Bill  by  the  House  of  Ixjrds.  One 
would  have  liked  to  see  tbe  Law  Coiu-ts  receive  its  case  with 
chilling  .silence,  in  a  c]uiet  Court  which  felt  that  it  was  deal- 
ing with  filth,  and  wanted  to  get  rid  of  it  as  quickly  as 
decency  permitted.  But  outside  the  Court  was  a  mob  of 
yahoos,  and  inside,  a  nightmare  in  a  madhouse. 

Contrast  the  interest  taken  in  the  Billingsgate  case  with 
that  given  to  the  Decimal  Coinage  Bill.  Here  one  would 
expect  interest,  public  discussion,  and  eventual  acceptance 
in  some  form  or  other.  But  to  debate  it  there  was  only  !t 
small  audience  of  old  gentlemen  who  wanted  to  get  to  their 
dinner.  Aft<?r  a  short  discussion,  one  of  them  got  up  with 
words  which  meant  pretty  well:  "  .\w.  aw:  this  is  a  horrid 
bore.  Ijet's  shunt  it."  "Agreed."  yawned  the  others.  .\ni\ 
the  Bill  was  shunted.  True,  there  was  the  inevitable  differ- 
ence of  opinion  as  to  the  penny  or  .sovereign  basis  of  the 
new  coinage.  This  is  well  worth  discussion,  but  cannot  our 
legislators  see  that  differenc*  of  opinion,  hke  that,  makes  it 
the  more  important  to  get  busy  at  onc-e".'  .\  coniniittee 
should  have  been  appointed  right  away  to  inquire  into  the 
matter,  and  the  minoritv  -should  have  be<>n  willing  to  accept 
the  verdict  of  the  majority.  One  niii.-t  admit,  i-un-ly.  that 
everyone  cannot   have  his  own   sebeiiic   put   into  o|H-ralion. 

How  many  people  liear  in  miiul  that  .lapan  lucHlcrniKed  lier- 
.self  in  a  generation,  and  that  China  is  coming  along".'  In  a 
thousand  vears  our  mandarins  would  hardly  have  got  over 
the  period  of  iilacid  objections  had  they  bwn  in  charge  of 
.Tapan.  With  them  the  present  is  never  the  time  to  strike. 
Time  Is  an  unending  series  of  to-morrous.  and  they  cannot 
conceive  whv  anyone  should  be  in  a  huri v  to  get  work  done 
to-day.  The  wait-a-bit  policy  is  so  much  easier,  and  saves 
so  much  trouble. 

It  is  time  that  the  engineers  be.stirred  them.selves.  To  any- 
one who  looks  on  the  world  with  open  eyes  it  is  apparent 
that  we  are  not  in  a  position  everlastingly  to  nut  this  ques- 
tion to  one  side.  We  need  all  our  wits  and  energies  for 
modem  languages,  history,  and  mathematics,  and  we  als<) 
nee^d  .svstems  of  coinage  and  weishts  and  measures  intelli- 
gible to  our  foreign  customers.  This  muddlinu'  along  with 
our  p-esent  fuddled  eon<!lomei-ation  crl  .-"ntiquities  has  never 
swrved  us  well.  It  need  not  continue  to  en.slave  us  longer 
it  only  we  show  the  requisit*  tu^v^y  to  tli'o^'  >t  o^'«i'- 
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The  Two  Associations. 

With  reference  to  the  a<:<:^ount  of  a  meeting  held  at  New- 
castle, under  the  auspices  of  the  Local  Section  of  the  I.E.E., 
which  appeared  in  your  last  issue,  it  is  inyMuty  to  correct  a 
mis-statement  of  fact  thei'ein. 

Mr.  L.  L.  Robinson  mentioned  the  category  of  members 
of  engineering  staffs  in  the  electricity  .supply  industry  from 
the  grade  of  chief  engineer  to  assistant  engineer-in-charge, 
and  is  reported  to  have  said  : — "  That  class  of  engineer  bad  at 
present  no  representative  body  to  look  after  his  marterial, 
personal,  and  individual  inteiwsts." 

By  this  time  all  the  world  and  his  wife  know  that  the 
E.P.E.A.  includes  in  it.s  membor.ship  qualified  engineers  J'roin 
chief  to  junior  from  both  company  and  mimicipal  stations. 
While  the  term  "employer"  may  not  loom  so  large  in  oui' 
ideals  as  it  did  in  Mr.  R«l)inson's  sj^eech.  we  tiu^l  tlial  (vur 
humble  and  sustained  ellbrts  to  attain  o\u-  nbjrils  us  piili- 
lished  will  result  in  advantage  to  all  sections  of  tln'  ilcitiical 
industry — owners,  management,  and  executive — and  thence 
to  the  well-being  of  the  community,  which  must  be  the  final 
"  megger." 

Many  provincial  chief  engineers  and  managers  have  joined 
the  E.P.E.A. ;  the  objection  raised  by  the  engineers  who  have 
held  aloof  has  been  that  they  could  not  become  identified 
with  an  Association  registered  as  a  Trade  Union.  Now  that 
they  have  perfonned  a  volte  face  and  decided  that,  willy- 
nilly,  such  a  registration  is  legally  essential,  one  should  have 
thought  they  would  have  acce,t>ted'  ihe  existing  organisation 
of  the  E.P.E.A.  as,  at  any  rate,  the  nucleus  of  their  desires. 
The  only  .serious  difference  that  can  now  be  found  between 
the  E.P.E..A.  and  the  proposed  AssiH-iiition  is  the  somewhat 
higher  quahfications  for  uinnl.rrsliiii  required  by  the 
E.P.E.A.,  and  on  this  we.  IV.'ii-  im  ruilher  concession  could 
be  made. 

More  credence  could  be  put  on  the  sincerity  of  their  specious 
requests  for  unity  had  the  promoters  of  the  B.E.E.A.  added 
the  lustre  of  their  names  to  the  roll  of  the  E.P.E.A..  and 
their  experience  and  wisdom  to  the  deliberations  of  its  Coun- 
cil rather  than  that  Mr.  Robinson  should  stump  the  country 
like  a  modem  John  the  BaptLst  declaring  the  coming  of  what 
in  these  days  of  centralisation  can  be  looked  upon  only  as 
regrettable  and  inefficient  duplication. 

George  C.    Layv, 

Hon.  Puhlicitii  Secrciarn, 
,  Elect licdl   Power : Engineers'   Association . 

liondon,   S.W..  June  ',1/7;,    lOIS. 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  imited  to  suimit  particulars  of  new  or  improved 
deiiees  and  apparatus,  which  will  lie  published  if  considered  of 
suffioisat  interest, 

\  New  Hollow  Flue  Damper. 

In  Sta/il  iind  Eixeii,  Frank  Tokar  describes  a  hollow  flue  damper 
to  regulate  the  draught  while  in  service.  The  damper  is  composed 
principally  of  two  plates  A,  and  A.,  (fi<j.  1).  The  side  A,  facing  the 
grate  is  solid,  and  the  side  A.,  facmpr  the  flue  has  round  its  edges 
the  slots  B.  The  bottom  edge  F  is  slightly  slanting,  so  that  when 
the  damper  is  lowered  it  leans  on  the  wall  next  to  the  grate.  The 
function  of  this  device  is  the  following  : — As  soon  as  the  furnace 
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Fig.  1. — Hollow  Flue  Dampbe. 

is  to  be  shut  down,  the  damper  is  dropped  to  the  bottom,  and  the 
shutters  D  are  opened.  The  damper  now  completely  cuts  off  the 
grate  from  the  flue,  and  cold  air  is  drawn  in  through  the  space  c 
and  the  slots  B  from  outside.  When  vesulating  the  draught,  if 
the  escaping  gases  are  very  hot,  the  shutters  D  are  opened  accord- 
ingly ;  the  cold  air  which  now  circulates  through  the  space  C  and 
out  at  B  protects  the  damper  and  prevents  it  becoming  over-heated. 
—  7",e  Oenie  Pifil. 

Truck  Type  Switchboards. 
We  have  received  from  Messrs.  .Johnson  &  Phillips,  Ltd. 
Charlton,  London,  S.E.  7.  a  booklet  (List  S  2/1—1,  April,  191S), 
descriptive  of  their  all-steel  draw-out  truck  type  switchboards. 
These  boards  are  constructed  in  three  standard  sizes,  each  cuhicle 
being  made  in  two  jiarts,  the  stationary  portion   bolted  to  the  floor 


The    Decimal    System. — The    report    of    the    Decimal 

Association  for  the  past  year  records  the  introduction  of  the 
Decimal  Coinage  Bill  into  the  House  of  Lords  by  Lord  Southwark 
(the  discussion  on  the  Bill  was  adjourned  last  week,  and  a  Govern- 
ment inquiry  into  the  subject  is  to  be  held).  Lectures  have  been 
given  throughout  the  country  by  Mr.  E.  C.  Barton  and  others,  with 
satisfactory  results,  and  resolutions  in  favour  of  decimal  coinajie  or 
the  metric  system,  or  both,  have  been  passed  by  a  large  number  of 
public  bodies,  including  the  British  Engineers'  Association,  the 
Federation  of  British  Industries,  the  Municipal  Tramways  Associa- 
tion, the  Tramways  and  Light  Railways  Association,  the  Institu- 
tion of  Electrical  Engrineers  (Manchester  and  Newcastle),  the 
Institution  of  Post  Office  Electrical  Engineers  at  four  centres,  and 
numerous  Chambers  of  Commei'ce,  Trade  Protection  Societies. 
Teachinj;  Associations,  Retail  Tr.oders'  Associations,  &c.  The 
Chartered  Institute  of  Secretaries  voted  .s.5  per  cent,  for  decimal 
coinage  and  86  per  cent,  for  the  metric  system.  The  Trade  Union 
Congress  Parliamentary  Committee  raised  the  question  of  decimal 
reform  in  an  interview  with  the  President  of  the  Board  of  Trade  in 
November,  1917. 

The  International  Parliamentary  Commercial  Conference,  held 
in  Rome  in  1917,  unanimously  passed  a  resolution  advocating  the 
compulsory  use  of  the  metric  system.  The  British  Chambers  of 
Commerce  in  Italy  and  Paris  last  year  pressed  for  the  reform,  and 
the  movement  is  making  progress  in  the  United  States,  where  the 
effort  to  develop  trade  with  South  America  has  revealed  the  dis- 
advantages of  the  use  of  non-metric  units.  The  War  Dejjartment 
at  Washington,  in  January,  1918,  decided  that  Ihe  metric  system 
should  be  used  in  France  for  all  firing  data,  operation  ordeis,  and 
map  construction,  and  artillery  and  machine-gun  material  was  to 
be  graduated  accordingly.  The  British  Chambers  of  Commerce  in 
Brazil  and  the  Argentine  have  urged  the  necessity  of  adopting 
metric  measures. 

The  loss  of  Sir  Richard  Burbidge,  chairman  of  the  Executive 
Committee,  was  very  severely  felt  by  the  Association.  His  place 
has  been  taken  by  Mr.  T.  McKenna,  and  the  new  vice-presidents 
include  Viscount  Northcliffe  and  Captain  H.  Riall  Sankey.  Mr. 
W.  L.  Madgen  has  been  elected  on  the  Executive  Committee.  The 
income  for  the  year  was  £1,940  and  the  expenditure  £715. 

British  Science  Guild. — The   twelfth  annual  meeting  of 

the  British  Science  Guild  will  be  held  at  the  Mansion  House  on 
June  19th  next,  at  4  p.m.,  the  Right  Hon.  the  Lord  Mayor  pre- 
siding. An  address  on  "  Education,  Science,  and  Leadership  "  will 
be  given  by  the  Right  Hon.  Lord  Sydenham,  G.C.S.I.,  &c.,  and 
other  speakers  will  be  Sir  Algernon  Firth,  Bart.,  and  Sir  Henry 
Newbolt,  D.Litt.  Cards  of  invitation  may  be  obtained  on  applica- 
tion to  the  Secretary,  British  Science  Guild.  199,  Piccadilly,  W.  1. 


Fig.   2. — Truck  Tvpk  Switch  Panel  Rolled  Away  from 
Board. 

coutaining  the  bus-bars,  fixed  contacts,  and  cable-box.  and  the 
truck,  or  movable  portion,  fig.  2,  containing  the  oil  switch,  current  and 
pressure  transformers,  ,aud  the  instruments,  which  are  mounted  on 
the  front  plate.  Every  cubicle  forms  a  rigid,  self-contained,  totally 
enclosed,  cellular  structure,  with  no  "  live "  parts  exposed  when 
the  truck  is  either  in  place  or  withdrawn.  The  boards  aremounted 
against  a  wall,  and  project  a  minimum  distance  from  it  ;  there  is 
no  need  for  a  passage-way  behind  them.     When  the  truck  is  with- 
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drawn,  the  apparatus  is  rendered  easily  accessible  for  examination 
and  repair,  while  a  shutter  comes  into  operation  which  completely 
Bcreens  the  live  sta,tionary  contacts.  When  re-entering,  the  truck 
again  unmasks  these,  and  it  is  then  loo  nearly  home  to  permit  of 
their  being:  touched  accidentally.  The  most  important  feature  in 
this  type  of  board  is  the  complete  system  of  interlocks  which  it 
possesses.  It  is  impossible  to  withdraw  the  truek  with  the  switch 
closed,  or  to  re-insert  it  with  the  switch  in  the  closed  position. 
Directly  the  truck  moves,  and  the  fixed  and  moving  contacts  begin 
to  separate,  it  is  impossible  to  operate  the  switch  until  such  time 
as  the  truck  is  well  away  from  the  fixed  contacts.  This  feature 
also  prevents  all  possibility  of  the  switch  being  closed  before  the 
truck  is  well  home. 

The  switchboards  are  capable  of  easy  extension  at  either  end, 
and  individual  panels  can  be  readily  removed,  if  desired.  The 
switches  are  all  of  the  directly  operated  type,  with  ''  free  '"  operating 
handles.  They  are  of  ample  capacity  and  strong  mechanical  con- 
struction. The  tanks  are  provided  with  air  cushioning  chambers, 
and  designed  with  ample  Volume  and  head  of  oil  over  the  contacts. 
Remote  mechanically-operated  truck  type  switchboards  can  be 
supplied,  if  desired,  having  all  the  features  described  for  the  directly 
operated  truck  boards. 

Three-phase  6,000-ampere  Switchgear. 

Advances  are  continually  being  made  in  the  size  of  control 
apparatus  to  meet  the  ever-increasing  size  of  generating  units. 
Fig.  3  shows  a  remote  mechanically-operated  switchboard  recently 
made  by  Messrs.  Ferguson,  Pailin  &  Co..  Ltd..  Edward  Street, 
Higher  Openshaw,  Manchester,  embodying  such  a  switch  capable 
of  carrying  continuously  6,000  amperes  at  650  volts. 

It  is  difficult  to  combine  both  adequate  breaking  and  carrying 
capacity  in  the  one  switch  and  at  the  same  time  to  retain  ease  of 
operation  when  dealing  with  very  heavy  currents  ;  the  solution 
found  was  to  provide  two  switches  in  parallel,  one  to  carry  the 
current  and  the  other  to  break  it.  Over  90  per  cent,  of  the  current 
is  carried  by  the  main  switch,  which  has  massive  brushes  and  con- 
tacts, but  a  comparatively  small  travel.  The  "snap"  switch  h.is 
lighter  contacts,  and  carries  the  balance  of  the  current,  but  has  a 
large  travel,  as  well  as  being  particularly  robust  mechanically,  to 
break  the  heavy  powers  dealt  with.  This  arrangement  facilitates  the 
manual  operation  of  the  switch,  in  that  the  heavy  mass  has  a  small 
movement,  and  the  light  mass  has  a  large  movement.  The  "  snap  " 
switch  is  timed  by  the  operating  mechanism  to  make  circuit  first  and 


weighs  about  H  tona. '  The  connections  and  bus-bars  are  held  very 
rigidly   in   mica-insulated   slate   blocks  with   gun-metal  saddles  to 


Fic.  s. — Rejiote  Mechan'ic.^lly-Opebated  Switchboard- 

break  circuit  last,  so  that  all  arcing  takes  place  on  the  "snap  "  switch, 
and  there  is  no  fear  of  injuring  the  main  contacts.  Strictly  speak- 
ing, no  oil  is  necessary  for  the  "  main  "  switch,  but  it  is  provided  to 
assist  in  cooling  it.  Furthermore,  quick-break  plunger  arcing 
contacts  are  provided  in  case  of  accident  to  the  "  snap  "  switch. 
The  main  sup}X)rt  consists  of  a  3-in.  slate  slab  with  a  heavy  gun- 
metal  frame,  the  connections  leading  out  of  the  switch,  as  shown 
in  fig.  i  :  they  are  of  the  strip  type,  and  the  main  brushes  making 
contact  directly  on  to  the  end  of  the  strips  are  riveted  and  sweated 
to  massive  contact  blocks.  The  "snap"  switch  is  provided  with 
three  separate  ellijitical  tanks  capable  of  withstanding  heavy 
internal'pressures  without  i)ermanent  distortion. 

The  lever  arrangement  is  of  the  automatic  free-handle  railway- 
signal  type,  with  shunt  trip  coil.  Great  assistance  is  rendered  in 
closing  the  switch  by  the  use  of  two  long  powerful  springs 
attached  to  the  fixed-handle  system.  In  moving  the  fixed-handle 
lever  forward  to  engage  with  the  free-handle  lever  ready  for  reclosing. 
the  springs  are  extended  and  the  energy  stored  is  given  back  on  the 
return  movement.  This  reduces  the  power  necessary  toclose  theswitch 
so  much  that  an  average  woman  can  perform  the  operation  with 
ease,  and  there  is  no  difticulty  with  synchronising.  The  dimen- 
sions of  the  switch  may  be  gauged  from  the  height  of  the  control 
board,  which  is  7  ft.  9  in.     The  complete  switch  with  its  lever-box 


Fig.  i. — Main-Switch  Con'nectioss. 

prevent  the  bars  whipping  together  or  being  thrown  out  of  their 
supports  on  short  circuit. 

The  Electrical  Heating  of  Water. 

In  an  ordinary  electric  water  heater  the  water  boils  in  a  time 
depending  on  the  watts  consumed,  the  eSiciency.  and  the  initial 
temperature  of  the  water.  There  is  a  loss  of  heat  due  to  radiation, 
which  reduces  the  efficiency  and  increases  the  time  taken  to  boil 
any  given  quantity  of  water.  Mr.  L.  0.  Meyer,  of  6.  Grosvenor 
Street,  Bedford,  has  made  many  experiments  to  stop  this  loss,  and 
finally  hit  upon  the  idea  of  using  a  vacuum  between  the  inner  and 


Fig.  ■'). — Electric  Immersion  Water  Heater. 

outer  walls  of  the  water-containing  vessel,  in  which  is  placed  an 
immersion  heater  ;  this  reduceil  the  loss  by  radiation  to  a  minimum, 
and  repeated  experiments  showed  that  the  electrical  efficiency  was 
practically  100  per  cent.  In  an  actual  experiment  390  cb.  cm.  of 
water  was  raised  from  16°  C.  to  100°  C.  in  Tii  min.,  and  after  12 
hours  the  water  had  only  fallen  to  80°  C,  and  boiled  up  in  Id  min. 
The  power  consumed  averaged  298  watts. 

An  immersion  heater,  which  can  be  used  with  an  ordinary  vacuum 
flask,  has  been  provisionally  patented  by  the  inventor,  and  is  shown 
in  fig.  .5  herewith  :  ii  is  an  ordinary  J-in.  lamp  cap,  to  which  is 
fitted  the  cork  of  the  flask  h  and  the  steam  outlet  c.  The  heating 
element  is  wound  on  a  fireproof  tube./',  and  enclosed  in  a  metal 
casing  ;  the  leads  are  brought  up  to  the  lamp  cap,  as  shown  at  </. 
The  space  c  is  a  vacuum  between  the  walls  of  the  flask.  An 
electric  heater  involving  the  same  principle  is  being  developed  on 
a  much  larger  scale  for  use  in  restaurants.  iVc,  where  it  is  neces- 
sary to  maintain  boiling  water  at  a  low  cost. 
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SOUTH     WALES     AND     MONMOUTHSHIRE 
LINKINQ-UP. 


WAR  ITEMS. 


The  inteiiui  report  of  the  South  Wales  and  Moniuouthshire 
Joint  Couiiiiittee  for  the  Interconnection  ot  Electric  Supply 
Undertakings,  to  which  we  made  a  brief  reference  last  week, 
divides  the  local  authorities  and  companies  within  the  speci- 
fied area  into  three  groups : — 

Oroip  a. — From  >s"eath   westward. 

Grolp  B. — Cardiff.  Penarth,  Newport.  Pontypool,  and 
South  Wales  Power  Co. 

Groli'  C. — South  Wales  Power  Co.  and  adjacent  under- 
takings, including  Rhondda  U.D.C.,  Ehondda  Tramways, 
Pontypridd  U.D.C.,  Merthyr  Tramways  &   Lighting,   &c. 

The   totals  and   average.s  fur  these  areas  are  as  follows:  — 

Group  A. — I'nits  generated  per  annum,  1'2. 788,043 ;  coal 
n.^ed  Y>er  annum,  19,1(>H  tons;  total  coal  co-sts,  i'17,S06;  aver- 
,ige  lb.  coal  used  per  unit  generated.  3.356;  average  price  per 
ton,  18s.  7d. 

Groip  B. — Units  generated  per  annum,  61.9-58,149;  coal 
used  per  annum.  8-5.4(30  tons;  total  coal  co.st.s,  i^84^.49'2;  aver- 
age lb.  coal  used  per  unit  generated.  3.08:  average  price  per 
ton,  19s.  9d. 

Group  C* — Units  generated  per  annum,  46,880,620;  coal 
used  per  annum,  5-5,862  tons;  total  coal  casts,  £47,929;  average 
lb.  coal  used  per  unit  generated,  2.67 ;  average  per  ton,  17s.  id. 

Brynamman,  Carmarthen  and  Chepstow  are  undertakings 
tlie   interccnneotion  of  which   would  not   be   ju-stified  at   pre- 


Arefs  of  EiecrriC'ty  Si/ppl/  UmferfsAings- 

Cenerafing  Sfafions  snoitn  t/ios- 

'ready  onked  tip 

PfirKtp*/  Mainslt/nOcryroundl — 

Pr//rcipol  MatnslOrerft&^t/  Pole  Unes/ — 


Mm'  (>i-  the  Are.v  de.vi,t  with  p.v  the  ,Toint  Committee 


,=ent.  Deducting  tlu'se  undertakings,  also  Merthyr,  Rhondda 
U.D.C.,  and  Ebbw  Vale  I'.D.C,  there  remained  17  under- 
takings to  be  dealt  with  in  the  report.  There  are  private 
plants  in  the  area,  but  the  Committee  decided,  after  commu- 
nication with  the  "Parent"  Committee,  that  they  should 
not  be  dealt  with  in  this  report.  The  interconnection  of 
Llanelly,  Swansea,  and  Neath  offered  con.siderable  possibili- 
ties, not  only  as  to  interchange  of  load,  but  further  develop- 
ment of  the  re.si>ective  supply  areas  through  which  the  inter- 
connecting mains  would  pass. 

It  is  recommended  that  the  following  standards  be  adopted  : 
— System  of  supply.  3-plia.se,  50  periods.  6,600  volts  for  gene- 
rators (mostly  employed  in  the  stations  concerned) ;  6,600  volts 
or  multiples  thereof  for  transformers,  overhead  lines,  &c. ; 
6,600  volts  or  multiples  thereof   for  underground  cables. 

As  the  periodicity  of  Cardiff  and  Newport  is  -50.  and  that 
of  the  South  Wales  Power  Co.  25,  the  proposal  to  link  up 
could  be  dealt  with  either  by  a  sub-station  with  frequency 
changers  situated  at  a  central  position,  or  the  installation  of 
frequency  changers  in  the  Cardiff'  and  Newport  Corporation 
power  stations.  The  question  of  joint  wojking  by  these  three 
companies  was  con.sidered,  if  feasible,  as  offering  certain  ad- 
vantages, and  was  a  projwsal  admitting  of  solution  either  by 
a  combint-^i  station  inider  joint  control,  or  the  installation  of 
additional  plant  in  any  or  all  of  the  stations  as  might  be 
necessitated  by  l(x-al  requirements  and  under  joint  control;  or 
the  installation  of  additional  plant  at  one  or  other  of  the  three 
.stations,  but  without  joint  control,  the  other  stations  taking 
their  supply  in  bulk  from  that  in  which  the  additional  plant 
would  be  installed.  With  regard  to  Penarth  and  Pontypool.  tak- 
ing a  bulk  supply  presents  no  difficulties   and  is  very  desirable. 

With  regard  to  Group  C,  the  Committee  is  of  opinion  that 
the  only  fea.sible  way  interconnection  could  be  carried  out  in 
this  group  is  to  make  use  of  the  South  Wales  Power  Co. 

*  In  taking  the  average  coal  consumption  in  Group  C.  the 
units  produced  by  the  destructor  plants  have  been  deducted. 


German  Propaganda. — "  We  liave  k-arned."  says  the 
.Xmsterdaia  HuiuleUblad,  "  that  preparations  are  already 
being  made  in  Germany  for  the  establishment  of  a  Pan- 
German  news  organisation  over  the  entire  world,  and  that 
one  of  the  fiist  .steps  has  been  the  foundation  of  a  "  National 
Duteh  News  Agenc^'  "  at  The  Hague." — Times. 

Under  the  title  "  Something  Rotten,   &c.  "  the  Neus-   ~ 

paper  World  says  : — "  It  is  interesting  to  note,  and  the  report 
comes  from  good  authority,  that  during  the  last  two  or  three 
months  no  fewer  than  six  n^w  weekly  or  monthly  newspapers 
under  German  control,  and  devoted  to  the  promotion  of  Ger- 
man  intere.sts.   have  appeared  in  Denmark." 

Electricity  Staff's  War  Savings. — Blackburn  Electricity 
Committee  has  agieed  that  the  .sum  of  ±'1.2«l«l  Iv  advanced  to 
the  electrical  engineer  for  the  purcha.se  of  War  Savings  Certi- 
licates  in  connection  with  the  weekly  sulj.scription  for  the 
certificates  by   the  employes  in   the  electricity  department. 

Tramways  and  War  Bonus. — The  Secretarv  of  tlfe  Muni- 
cipal Tramways  As.sociatiou  notifies  municipal  tramway  autho- 
rities that  it  is  not  prepared  to  advise  the  municipalities  to 
accede  to  the  application  of  the  National  Transport  Workers 
for  the  125  PW'  cent,  bonus,  and  has  appointed  a  sub-com- 
mittee, with  executive  powers,  to  prepare  the  case  and  deal 
with  the  arbitration. 

Exemption  Applications. — .^t  Rochdale  Tribunal,  the 
Corporation  Tramways  Committee  appealed  for  H.  Smethurst 
(37.  Cln.'s  A),  overhead  linesman.  Mr.  G.  Web.ster,  the  mana- 
ger, said  he  had  a  telegram 
in  resix>n.se-  to  representa- 
tions made  to  the  Tramways 
Control  Committee  that  the 
hearing  of  the  case  would 
be  sus]x>nded  whilst  con- 
sideration was  given  by  the 
National  Service  Council. 
Mr.  Webster  was  asked  if 
lepresiMitations  had  been 
made  in  the  ca,se  of  another 
man  who  was  told  to  join 
up  recently,  and  he  replied 
that  they  had.  As  a  result, 
the  man  had  not  yet  been 
taken.  The  case  was  ad- 
journed sitie  die. 

Worthing  Electric  Com- 
mittee has  asked  the  Town 
Clerk  to  apply  to  the  Local 
Tribunal  for  the  exemption 
of  Mr.  Porter,  the  electrical 
engineer,  from  military  ser- 
vice. 

The     East    Kent    Appeal 
Court  ha.s    granted    exemp- 
tion   until    November    30th 
to  Colin  Canipl>ell  (42.  Bl), 
electrical    engineer    at    the 
Whitstable  electricity  works. 
At  Trowbridge,  a  month, 
with   fresh   medical    exami- 
nation,  was   granted  to   E. 
T.    Charmbury,    electrician    with   Messrs.   J.    and  T.    Clark. 
.At  Oxford,  on  June  3rd,  two  months'  temporary  exemption 
was  granted  to  G.  A.  King  (38,  Cirade  2),  electrician  at  Keble 
College. 

.^At  Folkestone,  an  appeal  was  made  for  R.  Clark  (41,  Class 
.A),  electrical  engineer  with  Messrs.  Webster  it  Son,  and  it 
was  decided  that  he  should  not  be  called  up  for  two  months. 
On  a  review,  the  Hastings  Tiibunal  has  granted  six  months' 
conditional  exemption  to  F.  Wordley  (38,  Grade  2),  electrical 
engineer,  of   St.   Leonards.  ^ 

Before  the  Berks.  Appeal  Court,  the  National  Service  Re- 
prcentntive  appealed  against  exemption  held  by  P.  G.  Love- 
grove  (35.  B  1),  electrician.  As  he  has  been  granted  a  protec- 
tion certificate,    the  exemption    was   cancelled. 

.\t  Windennere,  extended  exemption  was  sought  by  J.  K. 
Thornborough  (36,  Grade  2),  electrical  engineer,  who  is  now 
d(jing  18  hours  per  week  on  work  of  national  importance. 
Subject  to  this  being  continued,  he  was  given  temporary 
exemption  until  .August   23rd. 

.At  Wevmouth.  the  National  Service  Representative  asked 
for  withdrawal  cf  exemption  held  by  J.  H.  fyilam  (43,  C  3). 
b)rough  electrical  engineer.  It  was  sti'ted  thnt  if  the  certifi- 
cnte  was  withdrawn  an  injustice  would  be  done,  as  resnon- 
deiit.  who  holds  a  protection  certificate,  could  not  appeal  on 
occupTtionnl  ground.s. 

At  Avlesliury.  further  exemption  was  sought  for  \.  Hearn 
(37.  C2),  electrical  engineer  with  Mes.oi-s.  E.  T.  Mackrill  and 
Son.  On  the  ground  that  he  is  engaged  upon  work  of  national 
imTX)i-tance  he  wn^  granted   three  months. 

Befo'-e  the  Watford  Ti-ibunal,  a  review  was  made  of  the 
case  of  H.  Pollard  (39,  C  1).  collector  of  electricity  charges 
for  the  U.D.C.  General  Fenton  said  that  a  year  ago  it  was 
recommended  to  the  Council  that  a  sulistitute  should  be  ob- 
tained in  two  months,  and  he  .sni'rr'ested  that  a  good  lady 
clerk  could  do  his  work.  The  exemption  was  varied  to  two 
months,  with  a  view  to  substitution. 
RcK'hdale  Tribunal  has  granted  exemption  until  .\ugust  31st 
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to  R.  Eh(xle.s  (30,  C '2),  hlacksinith'.i  .striker,  appealed  for  b.v 
the  Con^ii-ation  tramway  department,  and  lefu.sed  a  claim  by 
E.  Holden  (3'2.  Class  A),  motorman  on  the  tramways,  for 
whom  a  substitute  has  been  found. 

Exports  to  China. — The  "  London  Gazette  "  for  June 
11th  contains  .nonie  additional  names  of  I'NPi'sons  and  bodies 
in  China   to   whom  exports   may   be   consij^med. 


LIGHTING  AND  POWER  NOTES. 


BUSINESS  NOTES. 


Patents. — The   Council   of   the   Chartered   Institute -of 

Patent  Assents  has  authorised  Fellows  of  the  Institute  to  make,  as 
from  June  30th  next,  an  additional  charfje  of.  lU  per  cent,  on  the 
scales  of  fees  recommended  by  the  Council,  See  ''  Official  Notices  " 
to-day. 

Patent  Revoked. — An  Order,  dated  June  5th,  1018, 
revokes  Patent  No.  104,793,  of  1916,  granted  to  J.  0.  Callender  and 
Callender's  Cable  and  Construction  Co.,  Ltd.,  for  "  improvements  in 
multicore  electric  cables." 

Book  Notices. — "  Tait's  Electrical  Directory  of  Australia 
and  New  Zealand,  1918."  Melbourne  :  P.  G.  Tait.— This  is  the  third 
edition  of  a  very  serviceable  Directory  containinfj  the  chief  particu- 
lars of  public  lightinjr,  power  and  traction  undertaking's  in 
Australia  and  New  Zealand.  The  name  of  the  authority,  system, 
plant,  population,  consumers,  prices  charged,  and  name  of  manager, 
engineer,  or  other  responsible  ofticial,  are  among  the  information 
given.  It  also  contains  a  list  of  the  plants  of  the  collieries  of  New 
South  Wales,  and  of  the  large  mines  at  Broken  Hill. 

The  Faradaij  Iloiixe  Joii ntiil  for  the  summer  term  contains  an 
article  on  "  Three-phase  and  Ward-Leonard  Winding  Equipment," 
which  was  read  before  the  S.A.  Institute  of  Electrical  Engineers, 
by  Mr.  A.  L.  Ballard,  B.Sc,  and  various  notes  on  current  topics, 
&c.  Referring  to  the  report  of  Sir  J.  J.  Thomson's  Committee, 
agreement  is  expressed  with  the  advantages  of  the  metric  system, 
but  in  a  note  it  is  stated  that  "the  Committee  do  not  definitely 
recommend  the  adoption  of  the  metric  system  '  ;  one  of  the 
"principal  conclusions"  of  the  report,  however,  states  that  "  the 
present  chaos  of  English  weights  and  measures  causes  waste  of 
time  and  confusion  of  thought,  and  that  there  are  strong  educa- 
tional reasons  for  the  adoption  of  the  metric  system."  Surely  that 
is  a  definite  enough  recommendation  for  its  adoption. 

"  Workman's  Time  and  Balance  Book."  London  :  W.  F. 
Chalker,  64,  Copleston  Road,  S.E.  1."..  Price  Is.  net.— This  is  a 
handy  book  of  forms  tor  piece  workers  and  others  whose  jobs  run 
on  for  a  considerable  time,  the  forms  providing  for  particulars 
regarding  the  jobs,  time  worked,  &c.  (60  forms),  and  the  money 
drawn  and  owing,  &c.  (30  double  forms).  We  understand  that  the 
book  has  met  with  a  favourable  reception  amongst  mechanical 
workers. 

"  Proceeilinqxoi  the  American  Institute  of  Electrical  Engineers," 
Vol.  XX.XVIl',  No.  ."..     New  York  :  The  Institute.     SI. 

Industry    and    Income-Tax. — The    Chancellor   of    the 

Exchequer  received  a  deputation  from  the  National  Union  of 
Manufacturers  and  the  Federation  of  British  Industries  on  the 
subject  of  allowances  in  income-tax  assessments  for  depreciation  of 
plant  and  machinery.  Mr.  Bonar  Law  agreed  to  certain  conces- 
sions, including  allowances  to  be  made  for  the  first  time  for  depre- 
ciation in  the  value  of  buildings,  with  a  right  of  appeal  to  the 
Board  of  Referees. 

Swedish  Export  Prohibitions. — (r\&&%  tubes,  bein^j  parts 

of  accumulators,  and  rectangular  glass  jars  (for  accumulators),  and 
manufactures  of  wax,  ai-e  now  prohibited  for  export  from  Sweden. 
—  Times. 

Amalgamation. — Provisional    arrangements    have    been 

made  for  the  amalgamation  of  the  businesses  of  Ruston,  Proctor 
and  Co.  and  R.  Ilornsby  .V:  Sons.  The  new  name  will  be  Ri'srON 
AND  HOBNSBY,  LTD. 

Liquidations.  -^  R.E.T.     Construction     Co.,    Ltd. — 

Creditors  should  send  particulars  of  their  debts,  i.tc.,  to  the  liqui- 
dator, Mr.  A.  Page,  28,  King  Street,  by  July  25th. 

Scorch  Electrical  Co. — The  controller,  Mr.  C.  E.  Barker, 
21,  Finsbury  Pavement,  E.G.,  has  applied  for  his  release. 

Bankruptcy  Proceedings.— I'irkktt.  W.   ])..  factoi^  of 

electrical  goods,  Whitley  Baj'.— June  27th  is  the  last  day  for  receipt 
of  proofs  of  dividend  by  Mr.  C.  WooUett,  trhe  Official  Receiver, 
21,  Mosley  Street,  Newcastle-on-Tyne. 

Trade  Announcement.— ^Iessrs.  Pyxk  Huoumax  a.\d 

Co.,  Ltd.,  announce  that  their  London  office  (High  Ilolborn)  will 
be  discontinued  as  from  J  une  22nd,  after  which  date  their  business 
in  the  United  Kingdom  will  be  conducted  by  Messrs.  Gladstone, 
Wyllie  &:  Co.,  who  have  been  appointed  their  agents  for  that  pur- 
pose, and  to  whom  all  communications,  after  21st  inst.,  should  be 
addressed  at  36,  Lime  Street,  London,  E.C.  3.  (Cables  :  "  Wyllie, 
London."  Inland  telegrams  :  "  Wyllie,  Grace,  London."  Tele- 
phone :  "Avenue  S9.") 

Plant    for    Disposal. — Sheffield    Corporation    tramways 

and  motors  department  invites  otfers  for  12G.E.  .">2  traction  motors. 
Burnley  Corporation  electricity  department  has  for  disposal  a 
quantity  of  surplus  electrical  plant,  including  one  Belliss  compound 
engine,  12  shunt- wound  motors,  and  six  dozen  arc  lamps.  For 
particulars,  see  our  advertisement  pages  to-day. 


Australia. — The  year's  working  of  the  Sydney  City 
Council's  electric  light  undertaking,  after  providing  for  interest 
and  sinking  fund  on  the  capital  expenditure,  together  with  depre- 
ciation charges,  shows  a  loss  of  £19,870,  which  is  attributed  to  the 
increased  cost  of  materials,  coal,  iV:c.,  and  the  loss  of  revenue  caused 
by  the  strike  in  August  last.  The  capital  invested  in  the  under- 
taking at  December  31st  last  was  approximately  £3,000,000. — 
Sijdneii  Da'ilti  Teleijraiik. 

'  Mobilong  (Soutii  Australia)  District  Council,  says  Tenders,  has 
resolved  to  apply  for  a  loan  of  C3,."i00  for  the  installation  of  an 
electric  light  and  power  plant  for  Murray  Bridge  electricity  to  Ije 
supplied  by  the  River  Murray  Milling  Co.  The  scheme  includes  a 
comprehensive  arrangement  of  street  lighting  for  practically  the 
whole  of  the  town,  including  lighting  the  railway  station,  goods 
yard,  and  wharf. 

The  Borough  of  Ararat  (Vic.)  has  applied  for  an  Order  in  Council 
authorising  the  Council  to  supply  electricity  for  public  and  private 
purposes  within  the  shire  of  Ararat. 

The  Liverpool  Plains  Shire  Council  is  considering  the  question 
of  acquiring  the  electric  lighting  system  installed  at  Gunnedale, 
N.S.W.,  by  Pike  Bros.  The  existing  agreement  expires  in  October, 
when  the  Council  has  the  option  to  purchase. 

The  Junce  Municipal  Council,  N.S.W.,  is  taking  steps  to  raise  a 
loan  locally  with  which  to  finance  an  electric  lighting  scheme. 

Batley.  —  Land  Purchase. — A  contract  has  been 
approved  by  the  Corporation  for  the  purchase  of  land  at  Healey  for 
an  electric  sub-station. 

In  the  case  of  electricity  consumers  serving  with  the  Forces, 
the  minimum  charge  for  energy  of  25s.  per  annum  for  the 
year  ended  March  31st,  1918,  is  not  to  be  enforced. 

Burnley. — Rate  Revision. — The  .Electricity  Comuiittee 

has  decided  that  a  rental  of  12J  per  cent,  per  annum  on  the  actual 
cost  of  motors  and  starters  be  charged  on  all  hired  in  future.  The 
Sub-Committee  has  been  instructed  to  consider  the  scale  of  charges 
for  electricity  at  present  in  force. 

Canada. — Niagara  Power  Pooled  for  War  Purposes. 

—A  Canadian  Order  in  Council  provides  virtually  for  a  pooling  of 
Niagara  power  on  the  Canadian  side  of  the  border.  Sir  Henry 
Dravton,  the  Dominion  Power  Controller,  has  made  arrangements 
with  the  Toronto  Electric  Light  Co.,  the  London  Electric  Co.,  Ltd. 
(Ont.),  and  other  companies,  whereby  those  corporations  will  resume 
operation  of  steam  power  plants.  The  power  will  be  at  the 
disposal  of  the  authorities  until  the  needs  of  munitions  and  other 
essential  industries  are  met.  It  is  reported  that  Sir  Henry  Drayton 
received  assurances  in  Washington  that  sufficient  coal  would  lie 
made  available  without  reduction  of  the  allotment  of  coal  to 
Canada.  Officials  in  charge  of  the  control  of  power  and  fuel  have 
indicated  that  in  all  probability  further  restrictions  will  have  to  be 
placed  on  the  use  of  light,  power,  and  coal  by  non-essential 
industries,  merchants,  storekeepers,  and  private  consumers.— 
Eleclrk-al  World. 

Carshalton.  —  Price  Increase.— The  South  Metro- 
politan E.L.  Co.  has  notified  the  U.D.C.  that  the  maximum  price  for 
energy  (6d.  per  unit)  has  been  increased  by  10  per  cent.  The 
mini'mum  consumption  charge  has  been  waived. 

Colchester.— Loan  ArrLiCATioN.^The  T.C.  has  applied 

for  a  loan  of  £5,950  for  a  new  generating  set,  by  which  it  is  hoped 
to  save  £700  a  year  in  coal.3 

Continental. — Norway.  — A  syndicate  has  been  formed 
at  Skien  to  utilise  a  number  of  small  falls  aggregating  about 
200,000  H.p.  It  is  proposed  to  manufacture  nitrate,  aluminium,  or 
carbide,  according  to  market  demands. 

The  "  Norsk  Hydro  "  annual  report  for  the  year  ending  June, 
1917,  shows  a  profit  of  6i  million  dollars  against  5  millions  for  the 
previous  year.  The  companies'  capital  is  15.;  million  dollars,  and  a 
tot.al  horse-power  of  300,000  is  operated  for  the  production  of 
nitrates  and  carbides.  The  waste  heat  from  these  electrochemical 
pvoRPooPs  is  now  utilised  in  low-pressure  steam  turbines.—/  .A'.  Com. 

SPAIN  —Barcelona.— Shortage  of  co.al  and  poor  quality  coal  have 
had  an  adverse  effect  upon  the  quality  of  gas,  and  on  several  occasions 
Barcelona  streets  have  been  almost  in  darkness  on  this  account. 
For  this  reason  electric  public  lighting  has  been  substituted 
throu.^h  a  great  part  of  the  city,  and  some  10.000  lamps  of  50  and 
100  c"'  have  been  instaUe<l.  To  complete  the  public  lighting,  the 
Comuania  Barcelonesa  de  Electricidatl  has  asked  tlie  civic  autho- 
rities for  permission  to  run  special  underground  mams  m  the 
principal  streets  and  a  special  overhead  network  in  the  outlying 
districts.  — — , 

Dublin. — Restricting  Demand.— It  is  stated  that  the 
Electrioitv'  Supply  Committee,  as  a  result  of  coal  shortage,  intends 
to  enforce  a  charge  of  2s,  per  unit  for  electricity  used  lu  ex<«ss  of 
two-thirds  of  the  1917  quantity,  the  arrangement  to  he  adopted 
from  the  quarter  beginning  towards  the  end  of  September.  Special 
consideration  will  be  given  to  users  of  electric  power  for  essential 
industries.  Street  lighting  in  the  Dublin  area  has  been  consider- 
ably curtailed,  one-lliird  of  the  arc  lamps  and  about  half  the 
number  of  the  smaller  lamps  having  been  put  out  of  commission, 
while  the  electric  incandescent  lamps  in  use  have  been  reduced 
from  lOt  to  50  c,p. 


564 


THE    ELECTRICAL    REVIEW.       [voi.  82.  no.  2,116,  jukk  u,  1918. 


Elland.— LoA\  .Sanction. — At  the  last  meeting  of  the 
r.D.C.  it  was  reported  that  the  Director  of  Electric  Supply  had 
g-ranted  support  to  the  Council's  application  for  sanction  to  borrow 
£2,000  for  electricity  extensions. 

Eton. — Revaluation. — The  As.ses.sment  Committee  of 

the  B.  of  G.  has  decided  to  revalue  the  undertaking-  of  the  Usbridge 
and  District  Electric  Supply  Co.,  Ltd.,  on  the  ground  that    the 
present  profits  are  200  per  cent,  up  since  the  last  assessment. 
Lewes. — Street    Lighting. —  The.T.C.  has  renewed 

the  agreement  with  the  Electric  Ligrht  Co.  for  public  lighting  for  a 
year. 

Limavady  (Co.  Derry). — E.L.  Scheme. — On  account  of 

the  closing  down  of  the  local  gasworks,  the  urban  authorities  have 
under  consideration  an  electric  lighting  scheme  for  the  town,  which 
it  is  hoped  will  be  in  operation  early  next  winter.  There  is  plenty 
of  water  power  available,  and  there  is  already  a  good  private  electric 
installation  in  the  town. 

Lincoln. — Electkicity  Supply  Scheme. — Subject  to 
the  Finance  Committee  being  satisfied  that  the  necessary  financial 
arrangements  can  be  made,  the  Council  in  Committee  has  decided 
in  favour  of  a  scheme  recommended  by  Sir  John  Snell  for  an  elec- 
tricity supply  for  the  city,  providing  for  the  acquisition  of  Messrs. 
Clayton  &  Shuttleworth's  power  station,  .and  its  immediate  exten- 
sion ;  and  that  contracts  be  entered  into  with  Messrs.  Clayton  and 
Shuttleworth,  Ltd.,  and  Messrs.  Ruston,  Proctor  &  Co  ,  Ltd..  for  the 
supply  of  electric  power.  The  City  Council  having  adopted  the 
scheme,  the  Ministry  of  Munitions  is  to  be  approached  with  a  view 
to  financial  assistance  being  given,  it  being  stated  that  the  scheme 
would  probably  involve  the  expenditure  of  a  quarter  of  a  million 
poimds. 

London. — Price  Increase. — The  City  of  London  E..L. 

Co.  has  given  notice  that  the  war  percentage  to  be  added  to  charges 
will  be  at  the  uniform  rate  of  50  per  cent,  for  electricity  for  all 
purposes.  The  increased  charge  will  apply  to  the  September 
quarter. 

Maidstone. — Sale  of  Plant. — The  T.C.  has  disposed 
of  a  condenser  at  the  electricity  works  which  on  March  3)st  stood 
on  the  books  at  £384.  for  f -JiS. 

Morley.  —  Year's     Working.  —  Xotwithstanding    an 

increased  revenue  amounting  to  .€504,  there  was  a  deficit  of  £1.184 
on  the  electricity  undertaking  for  the  past  year,  after  allowing  for 
interest  and  sinking  fund,  as  compared  ,  with  £1.0.')4  for  the 
previous  year. 

New    Ross    (Co.  Wexford).— E.L.   Scheme.— The  Gas 

Co.  has  applied  for  liberty  to  extend  its  objects  to  the  production 
of  electricity  for  lighting  and  power. 

Newcastle-under-Lyme. — The    T.C.   has  approved   the 

recommendation  of  the  Electricity  Committee  to  accept  the  offer  of 
the  Stoke-on-Trent  Corporation  to  lay  the  whole  of  the  mains,  under 
the  proposed  linking-up  scheme,  between  the  central  power  station 
at  Hanley  and  the  Newcastle  electricity  works,  subject  to  the 
Newcastle  Corporation  paying  for  that  portion  of  the  mains  laid  in 
the  borough  of  Newcastle  at  a  price  to  be  agreed  upon,  and  also 
subject  to  the  approval  of  the  L.G.B.  

Nottingtiam. — War  Bonus. — The  emploj-es  of  the  elec- 
tricity department,  supportetl  by  the  National  General  Workers' 
Union  and  the  Tramway  and  Vehicle  Workers'  Association,  are 
asking  that  the  12.J  per  cent,  award  shall  be  granted  to  them  in 
addition  to  the  recent  advance  of  X.  1  over  pre-war  rates.  Notices 
have  been  sent  to  the  Committee  on  Production,  and.  if  nothing  is 
done  in  the  matter  within  21  days,  action  is  threatened. 

Arrangements  have  been  completed  by  the  Corporation  for  the 
purchase,  at  a  cost  of  £19.000,  of  a  large  area  of  land,  with  a 
frontage  to  the  river  Trent,  the  site  being  one  which  may  be  used 
for  a  new  generating  station. 

Power    Co.'s    Bill. — The    Shropshire,    Worcester,    and 

Staffordshire  Electric  Power  Bill  has  passed  the  House  of  Lords  ; 
it  was  stated  that  a  clause  had  been  inserted  in  the  Bill,  which 
would  enable  District  Councils  to  purchase  the  undertaking'  pro- 
posed to  be  established  in  such  a  way  as  would  lead  to  no 
public  loss. 

Ramsgate. — Price  Increase. — The  Electric  Supply  Co., 
Lt  1..  has  applied  to  the  T.C.  for  permission  to  increase  the  price  of 
energy,  and  the  Council  has  decided  that  particulars  of  increased 
charges  made  for  electricity  on  account  of  the  war  shall  be 
obtained  from  other  towns  in  Kent. 

Salford. — Year's  WoRKiNr;. — At  the  Town  Council, 
Councillor  M'Dougall.  deputy  chairman  of  the  Electricity  Com- 
mittee, stated  that  the  income  of  the  undertaking  last  year 
amounted  to  *;  156.955,  as  against  -£173.999  the  previous  year,  and 
the  gross  profit  was  £66,698  (£70.924),  and  net  profit  £13,309 
(£21.253).  Wages  had  increased  fully  50  per  cent.  The  Com- 
mittee estimated  its  profits  to  be  £8.500,  but  the  Finance  Committee 
had  asked  it  to  hand  over  £  10,000  to  the  relief  of  the  rates.  They 
woidd  have  to  ration  their  supply,  and  this  would  certainly  affect 
their  revenue. 

Shipley. — Price  Increase. — The  District  Council,  last 
week,  decided  that  as  from  July  1st  the  charge  for  electricity  for 
lighting  shall  be  6d.  per  unit,  an  advance  of  Id.  The  past  .year  a 
working  shows  a  net  loss  of  £605. 


Slough. — Bulk  Supply. — The  Slough  and  Datchet 
Electric  Supply  Co.,  Ltd.,  has  applied  to  the  B.  of  T.  for  an  order 
permitting  it  to  supply  energy  in  bulk  to  the  Windsor  Electrical 
Installation  Co..  Ltd. 

Stourbridge. — Price  Increase. — The  Midland  Electric 
Corporation  for  Power  Distribution,  Ltd.,  has  again  increased  the 
price  of  energy  by  10  per  cent.,  a  total  advance  on  pre-war  prices  of 
50  per  cent. 

Sunderland. — Failure  of  Supply. — According  to  the 
Siinilerhiiiil  Echo,  a  complete  failure  of  the  electricity  supply 
occurred  on  June  4th  for  nearly  three  hours,  by  which  the  local 
works  and  shipyards  were  seriously  inconvenienced,  and  the  tram- 
way service  had  to  be  discontinued.  Apparently  the  trouble  was 
due  to  a  breakdown  in  the  boiler  house  of  the  Corporation  elec- 
tricity works.  For  some  time  past  the  department  has  been  work- 
ing under  extreme  difliculties  owing  to  war  conditions,  which  have 
been  enhanced  by  the  fact  that  a  7.500-KW.  turbine  which  was  to 
have  been  delivered  last  August  is  not  yet  in  commission.  The 
Electricity  and  Lighting  Committee  has  under  consideration  tenders 
for  the  installation  of  additional  boiler  plant,  which  is  to  be  pro- 
ceeded with  as  soon  as  the  sanction  of  the  Ministry  of  Munitions  is 
received. 

Tasmania. — King    PiIver   Scheme. — The    Government 

Hydro-Electric  Department  is  making  a  survey  of  the  King  River 
gorge  on  the  Mount  Lyell  Co.'s  Railway,  with  regard  to  the 
suitability  of  that  part  of  the  river  for  the  installation  of  a  second 
power  scheme.  The  proposal  is  to  construct  another  dam  in  addi- 
tion to  the  main  King  River  scheme  power  dam,  and  to  use  the 
water  from  the  main  dam  after  it  has  passed  through  the  turbines 
at  the  chief  power  station  higher  up  the  river.  The  banks  of  the 
river  at  the  gorge  are  very  steep,  and  the  cut  in  the  mountains 
through  which  the  river  passes  is  very  narrow,  so  that  the  position 
is  highly  favourable  for  the  development  of  an  economical  scheme. 
It  is  estimated  that  15,000  H.P.  can  be  developed  at  King  River 
gorge  ;  this,  taken  in  conjunction  with  the  original  power  scheme 
of  45,000  H.P.  on  the  river,  will  yield  6U,0U0  H.P.  If  the  scheme 
materialises,  which  is  deemed  higlily  probable,  the  power  generated 
will  be  sufficient  to  supply  all  mining  and  smelting  works  on  the 
West  Coast  of  Tasmania,  in  addition  to  leaving  a  surplus  for  manu- 
facturing enterprises. — Melhotirne  Age. 

In  reply  to  an  application  from  the  Port  Cygnet  and  Kingsborough 
Municipal  Councils  for  electric  light  and  power  from  the  State 
Hydro- Electric  Department,  Mr.  J.  H.  Butters,  general  manager, 
stated  that  no  more  power  could  be  supplied  at  present,  owing  to 
the  difficulty  of  getting  materials  and  machinery.  At  present  he 
thought  it  would  probably  be  15  to  18  months  before  power  could 
be  supplied. 

The  carbide  of  calcium  producing  plant  established  in  Tasmania 
by  the  Hydro-Electric  Co.  is  practically  completed,  and  is  about  to 
be  put  in  operation.  An  expert  in  carbide  manufacture  has  been 
secured  from  Switzerland  to  supervise  the  plant. 

Torquay. — Year's    Work. — The    tiuancial    statement 

of  the  Corporation  electric  light  undertaking  shows  total  income 
for  the  year  ending  December  31st  of  £19.(>39.  After  deducting 
working  expenses,  a  working  balance  of  ,£4,4  76,  plus  £245  value 
of  stores,  has  been  placed  to  the  net  revenue  account.  After 
allowing  for  interest  £1.682.  .£2,899  for  sinking  fund  charges. 
£i'i37  war  service  allowances,  and  £866  for  new  services,  the  deficit 
on  the  years  working  totalled  £1.372.  Total  amount  borrowed  in 
connection  with  the  undertaking  £75,900,  indebtedness  at  the  end 
of  the  year  i:44.741. 

Wigan. —  Reduced    E.vpenditure.  —  Aid.    Grimshaw, 

referring  to  the  report  of  the  electricity  works  manager,  said  the 
coal  consumption  had  been  reduced  by  7.196  tons.  The  average 
price  per  unit  during  the  past  year  was  a  little  lower  than  in  the 
previous  year,  and  had  it  compared  with  that  year  their  profits 
would  have  been  £7.50  more.  They  had  paid  £2,216  to  the 
suspense  account.  The  loss  for  the  year  ending  March,  1916,  was 
over  £6,000  ;  for  the  year  ending  March,  1917,  it  was  £7,712.  but 
the  past  year  showed  a  profit  of  £1,091.  On  the  items  where  he 
had  direct  control  the  manager  had  reduced  the  expenditure  by 
£  7.950. 

Wolverhampton. — The  Electricity  Committee  has  recom- 

mendeil  that  the  application  of  the  Brotherton  Tube?  and  Conduit 
Co..  Ltd..  for  the  supply  of  electricity  for  power  purposes  be 
acceded  to,  and  that  the  necessary  transformer  and  switchgear,  kc, 
be  provided  at  an  estimated  cost  of  .£  500. 

Worcester. — Year's  Working. — The  reJ)ort  of  the  city 

electrical  engineer,  ilr.  C.  M.  Shaw,  on  the  work  of  the  depart- 
ment for  the  year  ending  March  3Ist,  1918.  shows  that  the  total 
income  was  £31.393.  an  increase  of  .£6,215  ;  the  gross  profit  was 
£1.»,307,  and  after  providing  for  interest,  sinking  fund,  and 
ncome-tax  there  remained  a  net  profit  of  £3.136,  a  record  figure, 
in  spite  of  extra  costs  of  £  7,000  over  pre-war  prices  of  coal  and 
labour.  The  gross  capital  expenditure  on  the  undertaking  amounts 
to  £205,495,  of  which  £126,807  has  been  written  off,  leaving 
a  net  debt  of  only  £78,688.  Practically  the  whole  of  the  gene- 
rating plant  has  been  modernised,  and  the  capacity  of  the  plant  is 
in  excess  of  the  demand,  so  that  the  undertaking  is  in  a  very 
favourable  position.  From  the  Powick  water-power  plant  over  a 
million  units  have  been  obtained,  a  record  output.  The  total  out- 
put was  4,637.269  units  sold,  comparing  well  with  3^  millions  in 
the  preWous  year.  Motors  and  radiators  aggregate  5.535  H.P. 
Over  4  million  units  were  sold  for  power  and  heating,  compiued 
with  less  than  3  millions  in  the  previous  year,  and  the  revenue  from 
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these  sources  was  £19,704.  whilst  lightinfr  only  brought  in  £8,112. 
The  works  coats  were  0'77d.  per  unit  sold,  compared  with  0'86d. 
per  unit  in  the  previous  year,  a  remarkable  result  in  view  of  the 
difficulties  of  the  times,  and  larfrely  due  to  increased  output, 
efficient  stokers,  and  economical  turbine  plant.  The  enprineer 
points  out  the  importance  of  providing-  cheap  power  to  attract 
manufacturers  to  the  city,  which  is  not  favoui'ably  situated  for 
inclusion  in  a  bulk  supply  system,  and,  therefore,  should  continue  to 
develop  its  own  undertakinpr.  During  the  past  five  years,  under 
Mr.  Shaw's  management,  the  output  has  been  approximately 
doubled,  and  the  net  profit  has  been  continuously  raised  from  £163 
in  1914  to  £3,451  in  1918.  During  the  same  period  the  loan 
capital  expended  has  increased  by  only  £22,.5l!J,  and  £34,5.50  has 
been  paid  off.  Years  ago  the  undertaking  was  by  no  means  pros- 
perous, but  by  changing  over  from  single-phase  to  two-phase 
supply,  gradually  modernising  the  plant,  and  developing  the  power 
load,  Mr.  Shaw  has  succeeded  in  placing  it  On  a  sound  financial 
basis. 

Worthing. — Year's  AYorking  and  Price  Increase. — 

There  was  a  deficiency  on  the  electricity  undertaking  for  the  year 
ended  March  31st  last  of  £844.  An  estimated  deficiency  of  £333 
is  expected  in  respect  of  the  year  ended  March  31st,  1919,  and  to 
meet  this  it  is  proposed  to  make  the  following  alterations  : — All 
units  sold  for  lighting  by  ordinary  meters  :  fixed  rate  plus  50  per 
cent,  instead  of  fixed  rate  plus  30  per  cent. ;  all  units  sold  by  slot 
meters:  on  collection  a  further  charge  of  1  id.  in  every  shilling; 
an  additional  charge  of  tid.  per  quarter  for  meter  rent. 


TRAMWAY  AND  RAILWAY  NOTES. 


Bolton.— Rail  Purchase. — The  Tramways  Committee 
has  received  the  sanction  of  the  Tramways  (B.  of  T.)  Committee 
for  the  purchase  of  100  tons  of  tram  rails  from  Bolchow,  Vaughan 
and  Co.,  Ltd.,  Middlesbrough. 

Electric  Vehicle. — The  Electricity  Committee  has  approved 
the  purchase  of  an  electric  vehicle  from  Electric  Mobile  (Leeds), 
Ltd.,  for  the  use  of  the  department. 

Year's  Working. — The  annual  report  of  the  Corporation 
Tramways  Department  for  the  year  ended  March  31st,  1918,  shows 
total  revenue  £177,38(),  working  expenses  £102,531,  gross  profit 
£74,854,  interest  and  repayment  of  loans  £35,803,  depreciation 
fund  £17,105,  war  service  allowances  £l,9(.i8,  leaving  a  credit 
balance  of  £19,978,  which,  with  the  balance  of  £24  brought 
forward  from  last  year,  amounts  to  £20,002,  from  which  C15,.i00 
has  been  transferred  to  the  rates  account,  leaving  £4,502  to  be 
carried  forward.  The  depreciation  fund  at  March  31st  stood  at 
£79,146,  total  capital  expenditure  to  date  £574,757,  loans  repaid 
£261.861,  average  working  expenses  per  car-mile,  including  power 
cost,  9'140d.  ;  average  total  revenue  per  car-mile,  15'81d.  ;  pas- 
sengers carried,  39,581,828,  an  increase  of  5,103,896  ;  car-mileage, 
2,692,052,  an  increase  of  13,095  miles. 

Darlington.— Fares  Revision. — The  Electric  Lighting 
and  Light  Railways  Committee  has  decided  to  suspend  halfpenny 
fares  on  the  tramways  for  the  duration  of  the  war. 

Halifax, — Reduced  Service. — The  Tramways  Cora- 
mitttee's  recommendation  of  reduced  service  of  cars  and  alterations 
of  stopping  places  was  approved  by  the  T.C.  last  week.  It  was 
stated  that  there  had  recently  been  a  .big  reduction  in  the  coal 
stocked  at  the  electricity  works,  and  now  there  was  only  about  a 
week's  supply  in  stock.  If  the  shortajye  of  coal  became  acute,  the 
tramways  would  suffer  first,  and  would  have  to  stop.  The 
Tramways  Committee  estimated  that  the  propo.sed  reduced  service 
in  the  mornings  and  evenings  and  early  on  Sunday  afternoons 
would  result  in  a  reduction  of  2,305  car-miles  per  week. 

Leicester. — Year's  Working.— The  accounts  for  the 
year  ended  March  31st  show  that  the 'municipal  tramways  had  a 
revenue  of  £243,000  and  a  net  balance  of  £9,320.  Revenue  per 
car-mile  averaged  15'289d. 

Liverpool.— Fares  Revision. — The  Council,  last  week, 

approved  the  proposed  increase  of  fares  on  the  tramways. 

Manchester. — Year's    Working. —  During    the    year 

ended  March  31st  last  the  Corporation  tramways  carried  240,91 4,369 
passengers  on  a  car-mileage  of  18,540,585  miles,  an  increase  of 
21,762,385  passengers  and  152,283  miles  run  on  the  previous  year. 
Financially  the  total  revenue  amounted  to  £1,119,861  ;  after 
deducting  working  expenses,  £630,219,  and  war  service  allowances, 
&c.,  £156.936— total  £789,155— the  gross  profit  was  £332, 706^ 
which,  with  interest  added,  amounts  to  £348,078.  From  this 
amount,  interest,  sinking  fund,  rent  and  tax  charges  are  deducted, 
leaving  a  balance  of  £184,058,  of  which  £100,000  was  contributed 
to  rates,  £10,830  for  income-tax,  and  the  balance  to  reserve  fund. 

The  earnings  per  car-mile  were  the  highest,  so  far,  on  record viz. 

14'496d.,  an  increase  of  l'723d.  over  1916-17,  while  working 
expenses  only  increased  by  •344d.  per  car-mile.  The  tramways 
department  purchased  some  30,200,000  units  from  the  electricity 
department  at  l'183d.  per  unit,  and  used  r628  units  per  car  mile  ; 
the  motor-'buses  ran  21l),8I8  miles  and  carried  1,682,822  passengers  ; 
the  'buses  cost  9'466d.  jwr  mile,  including  depreciation,  to  run.  and 
earned  13'424d.  per  mile  approximately. 


Oldham. — Tramway  Purchase.^ — In  connection  with 
the  proposed  purchase  of  the  Oldham,  Ashton,  and  Hyde  Electric 
Tramways,  the  B.  of  T.  has  approved  the  action  of  the  local  autho- 
rities along  the  route  in  requiring  the  tramway  company  to 
sell  so  much  of  the  undertaking  as  is  within  the  areas  of  such 
authorities. 

Rotherham. — Track  Renewal. — The  Tramways  Com- 
mittee proposes  to  relay  about  5  miles  of  track,  at  a  cost  of  about 
£55,000,  as  soon  as  labour  and  material  are  available. 

Swansea. — Refuse  Vehicle. — As  a  result  of  a  visit  to 
Birmingham,  Sheffield,  Nottingham,  and  other  places,  a  deputation 
of  the  Swansea  Health  Committee  has  recommended  the  purchase 
of  two  electric  refuse  lorries,  at  a  cost  of  £I,2O0  each,  for  use  at 
Swansea,  and  the  Committee  has  approved  of  the  recommendation. 

Sheffield. — Car  Purchase. — The  Tramways  Committee 
is  to  purchase  second-hand  tramcars  from  the  London  County 
Council  at  an  approximate  cost  of  £7,500. 

Tramway  Statutory  Maximum  Fares. — The  Select  Com- 
mittee appointed  to  consider  the  temporary  modification  of 
statutory  requirements  with  regard  to  the  charges  for  the  con- 
veyance of  traffic  on  tramways,  has  issued  its  report.  Evidence 
tendered  by  the  Tramways  and  Light  Railways  Association  and  the 
Municipal  Tramways  Association  shows  that  all  tramway  and  light 
railway  undertakings  are  injuriously  affected  by  increased  working 
expenses  due  to  the  war,  wa^fes  having  risen  from  60  to  100  per 
cent.,  and  the  advance  in  cost  of  materials  varying  from  about 
100  per  cent,  to  over  200  per  cent,  on  pre-war  rates.  In  addition, 
the  increased  cost  of  fuel,  and,  consequently,  of  power,  coupled  with 
restrictions  imposed  on  supply,  should  be  taken  into  consideration. 
The  larger  revenue  earned  liy  many  tramways  does  not  compensate 
for  the  constantly  advancing  working  costs  ;  but  in  most  of  the 
large  towns,  where  the  tramway  systems  are  generally  owned  by 
the  municipalities,  there  is  still  a  margin,  since  the  fares  charged 
are  in  most  cases  lower  than  the  statutory  maximum.  Some 
possibility  of  relief  should  be  aft'orded  to  those  undertakings  which 
cannot  increase  their  revenue  to  compensate  them  for  the  abnormal 
working  expenses  occasioned  by  war  conditions.  Although  in  the 
case  of  municipalities  deficits  can  be  made  good  out  of  the  rates, 
the  passenger  should  not  be  carried  at  a  loss. 

The  Committee  therefore  recommends  that  the  Board  of  Trade 
should  be  empowered  by  general  legislation  to  permit  the  tem- 
porary modification  of  statutory  requirements  with  regard  to  the 
charges  for  the  conveyance  of  traffic  on  tramways  and  railways 
constructed  wholly,  or  mainly,  on  public  roads,  in  the  case  of 
undertakings  whose  financial  circumstances  are  proves!  to  the 
satisfaction  of  the  Board  to  have  been  injuriously  affected  by 
causes  arising  out  of  the  war,  the  word  "  temporary  "  covering  a 
period  limited  to  the  duration  of  the  war  and  two  i  years  after  its 
termination. 

Walthamstow- — Ex-Soldier  Tramcar  Drivers. — It  is 

stated  that  after  training  a  large  number  of  discharged  soldiers  to 
drive  tramway  cars,  the  manager  of  the  tramways  has  come  to  the 
conclusion  that  when  the  Army  discharges  a  man  as  unfit  he  is 
physically  incapable  of  standing  the  strain  and  exposure  of  a 
motorman's  life. 

York. — Year's   Working. — Receipts  of  the  tramways 

last  year  (ended  March  31st  last"),  were  .£40,272,  compared  with 
£36,191  for  the  previous  year.  Per  car-mile  the  receipts  were 
ir23d.,  as  against  10'47d. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Lancaster.  —  July  16th.  Electricity  Committee. 
6,  9,  and  12  months'  supply  of  slack  or  nuts  (screened  and  washed). 
Mr.  J.  B.  Patterson,  Electricity  Works,  Marton  Street. 

London. — L.C.C.  The  Highways  Committee  recommends 
that  tenders  be  invited  for  the  sujiply  of  cotton -covered  copper  wire 
for  the  tramways  department. 

Spain. — *  >viED0. — Transformers,  motors,  and  iiccessories, 

makers,  representatives,  or  importers  who  are  in  a  position  to  supply 
this  material  within  a  short  time,  and  principally  static  transformers 
of  50.000  volts  and  large  capacity,  should  write  to  Don  Xarciso 
H.  'Vaquero  (Saltos  de  Agua  de  Somiedo"),  Apartado  53,  Oviedo. — La 
Enerijia  Electrica. 

Spenborough. — June  l!)th.  The  U.D.C.  invites  tenders 
for  t)ie  sujiply   of  4,000   tons  of  slack   coal   for   the  electricity 

works. 

Warrington.  —  Jime  18th.  Electricity  and  Tramways 
Committee.  High-tension  lead-covered  cable  and  medium-tension 
rubber-covered  cable.     See  "  Official  Notic-ss  "  May  3l3t. 
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CLOSED. 

Colchester.  —  T.O.      I'uinp   for    the    electricity   works. 

Muraford  &  Co.,  .€171. 

Gillingham   (Kent).  — T.C.     (UO-b.h.p.   Willans  Diesel 

engine,  coupled  to  a  G.E.C.  alternator  with  fil.'J-K.v.A.  transformer, 
by  the  British  Electric  Transformer  Co.,  and  apparatus  for  burning 
tar  oil.     Banks,  Warner  &  Co.,  Ltd.,  £12.038. 

Glasgow.  —  The  Tramways  Committee  recommcncls   the 

following  offers  for  acceptance  ; — 

Armature  coils.— British  Westinghouse  Co.,  Ltd. 
Trolley  wire.— P.  Smith  &  Co.,  Ltd. 
500  tons  of  rails.— Bolokow,  Vaughan  &  Co. 
200  tons  of  rails.— Walter  Scott,  Ltd. 

Maidstone.  —  T.C.      740  yd.   of    h.t.  cable.      General- 
Pirelli,  Ltd.,  .£(;03. 

other  tenders  were  : — 
Callender's  Cable  Co.,  fSiJO:  B.   I.  &  Helsby  Cables,  Ltd.,   £814;  W.  T. 
Henley's  Telegraph  Works  Co.,  i."790. 

Sheffield. — City  Comicil  : — " 

W.  T.  Glover  &  Co.,  Ltd.— Two  feeder  cables  between  the  Blackburn 
Meadows  power  house  of  the  Sheffield  Corporation  and  the  Rotherhara 
Corporation  power  house  ;  also  for  cables  at  revised  schedule  of  prices. 

A.  Reyrolle  &  Co.,  Ltd. — e.h.t.  feeder  panel  at  Neepsend  power  house. 

Davidson  &  Co.,  Ltd. — Centrifugal  fan,  casing,  and  other  apparatus  for 
ventilation  of  boiler  house  basement. 


Wolverhampton. 

Accepted  tenders  : — 


•  Corporation    Electricity   Committee. 


Reyrolle  A-  Co.,  Ltd.— Additional  switchgear,  f824. 

Mather  &  Piatt,  Ltd.— Two  pumps  for  cooling  towers,  £1,044. 

Ltd.— Changing  extractor  system  of  the  rest  of  the 
s  to  shunt,  and  supplying  the  third  system 


Willans  &  Robii 

5,000-KW.  turbo  sets  from  s 

on  the  shunt  system,  £430. 
Globe  Tank  &  Hurdle  Co.,  Ltd.— Air  shaft  for  boiler  house,  £62. 
Ferguson,  Pailin  &  Co,,  Ltd.— Three  sets  of  carbon  dioxide  gas  r< 

apparatus,  £50  each:  two  reactances,  £1,577. 
Alley  &  MacLellan,  Ltd.— Two  ea<(h  18-in,  and  16-in.  valves,  £148. 


Paper 


FORTHCOMINQ     EVENTS. 


Junior    Institation  of   Engineers.— Friday,  .Tune  14th.    At7.30p.n 

on  "  Electric  Accumulators,"  by  Mr.  R.  Rankin. 
Electrical  Power  Engineers'  Association  (London  Division).— Monday, 

June  17th.  At  7  p.m.  At  St.  Bride's  Institute,  Fleet  Street,  E.C.  Address 
by  Mr.  A.  C.  Bostel  on  "  Trade  Unions  and  Incorporated  Societies." 

Midland   Section.— Saturday,  ,Iune  15th.    At  3  p.m.  General  meeting. 

Northern  Division.- Tuesday,  .Tune  18th.    At  the  Grosvenor  Hotel, 
Deansgate,  Manchester.    At7.30piu.    Special  general  meeting. 
Incorporated  Municipal  Electrical  Association.— Thursday,  .Tune  20th, 

At  10  a.m.  Annual  general  meeting  at  the  Town  Hall,  Manchester. 
Presidential  address  by  Mr.  J.  S.  Watson,  Borough  Electrical  Engineer, 
Bury,  and  Discussion  on  "  The  Failure  of  Electric  Power  Supply," 
introduced  by  Mr.  8.  L.  Pearce.  At  3  p.m.  Visits  to  Stuart  Street  Power 
Station,  and  the  works  of  the  British  Westinghouse  Co.,  Ltd.  At  8  p.m. 
Smoking  concert  at  the  Engriuees'  Club. 

Friday, .June  2l9t.    At9.30a.m.    Council  meeting.    Resumed  discussion 
on  "  Electric  Power  Supply."    Annual  general  meeting. 


NOTES. 

Engineers  and  the  "  Secret  Character  Note." — Irrita- 
tion against  what  working  engineers  call  the  "  secret  character 
note,"  and  which  employers  simply  denominate  an  ''  inquiry  note," 
appears  to  be  coming  to  a  head  in  the  Midlands.  According  to  the 
Binningham  Pnxt,  a  rule  covering  the  Birmingham  and  District 
Engineering  Employers'  Association  and  the  National  Employers' 
Federation  makes  it  incumbent  upon  a  member  of  either  body, 
before  engaging  a  man  or  woman,  to  issue  an  inquiry  note,  and  on 
the  late  employer  to  reply.  This  note  contains  no  fewer  than  10 
questions  relating  to  dates  of  beginning  and  ending  the  last 
employment,  the  reason  for  leaving,  character,  grade  of  labour,  rate 
of  wages  and  bonus,  &c.  The  existence  and  use  made  of  this 
inquiry  note  have  long  been  resented  by  the  men,  and,  encouraged, 
perhaps,  by  the  withdrawal  last  year  of  the  leaving  certificate, 
steps  are  now  being  taken  by  the  men's  Union  to  attempt  to  get  it 
abolished.  The  Birmingham  and  Midland  Allied  Engineering 
Trades'  Societies'  Federation  states  that  it  regards  its  use  as  an 
injustice  and  "  an  infringement  of  the  rights  of  freedom  of 
contract."  It  is,  therefore,  agitating  for  a  conference  with 
the  employers,  at  which  it  will  present  reasons  for  a  cessation 
of  the  practice.  The  men  admit  that  the  cases  of  "  victimisation  " 
are  few  ;  still,  they  hold  the  custom  (which  dates  back  to  pre-war 
days)  to  be  objectionable,  and  they  are  evidently  determined  to 
attempt  to  put  an  end  to  it. —  Tlie' Machinery  Mitrhet. 

Electric     Furnaces. — At    a    meeting    of    the   Slieffield 

Section  of  the  Junior  Institution  of  Engineers,  on  April  2f)th.  Mr. 
Verdon  Cutts  read  a  paper  on  "  Electric  Furnaces."  He  described 
several  types  of  small  melting  furnaces,  but  more  particularly 
directed  his  remarks  to  electric  furnaces  designed  for  the  treatment 
of  metals,  pointing  out  that  the  easy  control  of  temperature  in 
these  furnaces  gave  them  a  great  advantage  over  the  gas  or  coke- 
fired  furnaces  for  such  work. 

The  same  advantage  was  secured  in  the  case  of  melting  furnaces 
in  foundries,  since  the  risks  of  burning  metal  during  delays  in 
pouring,  or  through  other  reasons,  were  greatly  reduced  in  the  case 
of  the  electric  furnace.  The  inability  of  the  large  foundries  to 
supply  steel  castings  on  the  scale  demanded  during  the  war  com- 
pelled many  engineering  firms  to  consider  the  question  of  putting 


in  their  own  electric  furnaces.  The  lecturer  cautioned  all  such  to 
ensure  that  the  furnace  load  of  current  was  always  available,  as  the 
plant  could  not  be  worked  economically  and  effectively  unless 
worked  regularly  and  quickly.  This  was  not  possible  where  the 
necessary  load  was  not  constantly  available,  and  the  running  of 
this  type  of  furnace  by  night  only  must  result  in  a  considerable 
loss  due  to  the  units  absorbed  in  preheating.  He  particularly 
dwelt  on  the  extravagance  of  running  a  plant  understaffed  or  with 
inefficient  lifting  tackle,  and  instanced  a  case  in  which  he  traced  a 
loss  of  3H  units  per  ton  to  unsuitable  lifting  gear. 

Ferro-alloys  were  generally  secured  from  the  Continent  prior 
to  the  war,  but  necessity  had  compelled  us  to  produce  our  own, 
with  the  result  that  our  manufacturers  had  shown  considerable 
enterprise  in  the  rapidity  with  which  high-grade  ferro-alloys  had 
been  produced. 

Training  Disabled  Men. — There  are  now  more  than  40 

men  learning  trades  in  the  classes  which  have  been  established  at 
the  Huddersfield  Technical  College,  for  discharged  soldiers,  under 
the  scheme  of  the  Ministry  of  Pensions.  Many  discharged  men 
attend  for  various  studies  as  ordinary  students,  but  the  two  special 
classes  for  discharged  soldiers  only  are  in  electrical  engineering 
and  boot-making.  The  courses  are  for  12  months,  and  the  fees  are 
paid  by  the  Ministry  of  Pensions. 

Thanks  to  the  initiative  of  Sir  Arthur  Pearson,  acting  in  con- 
junction with  Mr.  Hugo  Hirst  and  the  B.E.A.M.A.,  a  scheme  intro- 
duced by  Dr.  Wheeler  in  the  United  States  has  been  adopted  in 
this  country  for  the  employment  of  blind  soldiers  in  taping 
armature  coils,  work  which  they  can  do  with  ease  and  efficiency. 

Volunteer  Notes. — London  Army  Troops  Companies, 

■VoLDNTEER  ENGINEERS. — Headquarters:  Balderton  Street,  Gros- 
venor Square,  W.  1. 

Orders  for  the  week  ending  June  23rd,  1918,  by  Lieut.-Colonel  C.  B.  Clay, 
V.D.,  Commanding. 

Captain  of  tht  IF«ei.— Capt.  E.  G.  Fleming. 

Next  for  Duty, — Capt.  W.  Hyuam. 

Saturday,  June  15th.— Commandant's  Parade  at  Headquarters,  2.15,  for  drill 
in  Hyde  Park.  Dress :  Service  dress,  drill  order ;  haversacks  and  water 
bottles,  with  rifles  and  side  arms.  Every  member  should  endeavour  to  attend 
this  Parade. 

Monday,  June  17th,  to  Saturday,  June  22nd. — Drills  as  usual. 

Sunday,  June  23rd. — Commandant's  Parade  at  Waterloo  Station,  8.45  a.m., 
for  work  at  Esher.  Dress  :  Service  dress,  drill  order,  haversacks,  and  water 
bottles,  with  rifles  and  side  arms.    Mid-day  and  tea  rations  to  be  carried. 

C.  HioGiNS,  Capt,  R.E.,  Adjutant, 

Effect  of  the  War  on  Lamp-Bulb  Composition. — As  a 

result  of  the  war,  a  decided  change  in  the  making  of  glass  bulbs 
for  incandescent  lamps  has  come  about  during  the  past  year.  This 
change,  according  to  F.  A.  Poor,  of  the  Hygrade  Lamp  Co.,  Salem, 
Mass.,  will  eventually  result  in  the  lowering  of  the  cost  of  finished 
lamps.  The  importation  of  potash  was  stopped  on  account  of  the 
war,  and  to-day  only  a  very  small  percentage  of  this  material  is 
used  in  lead-glass  bulbs.  Lime-glass  bulbs  have  come  into  use  as  a 
substitute,  the  lime-glass  bulb  being  made  by  automatic  machinery 
instead  of  being  blown  by  hand.  The  glass  is  also  melted  in  large 
tanks,  so  that  it  is  sometimes  called  tank  glass,  and  this  tends  to 
reduce  the  cost  of  manufacture,  since  lead-glass  bulbs  are  melted 
only  in  pots  of  small  size. 

Another  advantage  of  lime-glass  is  its  softness  and  quicker  speed 
of  melting  as  compared  with  lead-glass.  In  time  this  is  likely  to 
lead  to  faster  production,  and  the  light  green  colour  is  pleasing. 
The  shrinkage  )'as  gradually  been  brought  down  from  a  maximum 
of  .")0  per  cent,  to  1.5  to  HO  per  cent.,  depending  upon  the  extent  to 
which  a  factory  substitutes  lime  glass  for  lead-glass.  The  Hygrade 
Co.  has  found  progressive  improvement  in  shipments  of  lime-glass. 
The  practice  of  receiving  lime-glass  bulbs  from  the  glass  factories 
all  cracked  off  will  soon  become  standard,  and  this,  with  experience 
in  handling  the  newer  material,  is  likely  to  lead  to  decreased 
shrinkage  and  lower  production  cost  throughout  the  usual  range 
of  commercial  sizes. 

The  Rivetless  Ship  a  Possibility.— Electric  weWing  as 

a  substitute  for  riveting  is  being  tested  by  the  U.S.A.  (lovernment  at 
four  shipbuilding  yards,  and  so  far  the  work  is  proving  highly 
satisfactory.  According  to  recent  data,  the  process  will  increase 
the  strength  of  the  joint  at  least  25  per  cent,  and  decrease  the  time 
of  building  a  hull  nearly-  50  per  cent.  Eminent  marine  engi- 
neers claim  that  there  will  be  a  saving  in  labour  of  60  to  70  per 
cent.  The  machine  employed  is  the  Wilson  welder.  At  present 
the  plates  are  being  lap- welded,  the  plates  being  overlapped  at  least 
2  in.  (5  cm.),  sometimes  more,  and  each  edge  welded  down.  In 
the  future  it  is  the  intention  to  butt-weld  the  plates,  in  which  case 
they  will  be  bevelled  so  that  when  placed  edge  to  edge  V-shaped 
grooves  will  be  formed,  into  which  the  welding  metal  will  flow, 
leaving  a  welt  over  the  top  of  the  V.  The  reverse  side,  the  one 
exposed  to  the  sea,  will  be  left  perfectly  smooth.  By  this  method 
considerable  steel  will  be  saved  which  otherwise  is  wasted  by  over- 
lapping, and,  at  the  same  time,  the  weight  of  the  ship  will  he 
reduced.  Plates  3J  in.  (!>  cm.)  in  thickness  have  been  welded, 
this  being  the  maximum  thickness  used  on  the  particular  jobs 
where  observations  are  being  mide.  The  advisability  of  casting 
entire  steel  sections  and  then  welding  them  together  is  also  under 
consideration.  Repair  work  can  be  done  without  removing  the 
broken  parts  from  a  ship.  No  preheating  or  annealing  is  necessary. 
A  novice  can  be  developed  into  a  satisfactory  electric  welding 
operator  in  30  days,  and  from  available  data  it  is  estimated  that 
3(1  welders  can  do  the  work  of  125  riveters.  The  Wilson  welding 
outfit  operates  on  what  is  known  as  the  arc  principle,  and  consists 
of  a  motor-generator  set,  the  generator  of  which  is  wound  for 
35  volts.  The  welding  metal  serves  as  one  electrode,  while  the 
ship  plates  constitute  the  other  electrode. — Marine  Be r lew,  May, 
1918. 
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Institntion  and    Lecture  Notes. — Junior  Institution  of 

Engineers On  Monday,  June  2-lth.  Sir  Wilfrid  Stokes,  K.B.E., 

will  deliver  the  third  Gustave  Canet  Lecture  at  the  Lecture  Hall 
of  the  Institution  of  Civil  Eng^ineers.  Great  Georg^e  Street,  at 
6  p.m..  taking  for  his  subject  "  The  Stokes  Gun."  Tickets  for 
the  lecture  may  be  obtained  (free  of  charge)  from  the  Secretary  of 
the  Institution  at  39,  Victoria  Street,  S.W.  1. 

Society  of  Engineers  (Inc.).— The  Journal  tor  April  contains  a 
paper  on  "The  Power  By-Product  Problem."  by  T.  ft.  Wollaaton, 
in  which  current  ideas  on  thermal  efficiency  and  the  relative  advan- 
tages of  coal  and  gas  firing  for  boilers  are  challenged,  and  the  in- 
stallation of  producer  recovery  gas  plant  at  large  generating 
stations  is  advocated.  The  balance-sheet  shows  an  excess  of  ex- 
penditure over  income  of  £85.  and  the  accumulated  fund  account 
shows  an  excess  of  assets  over  liabilities  of  *:6iiS. 

On  Monday  last  a  special  lecture  was  delivered  before  the  Society 
on  "  War  on  and  Under  the  Sea."  by  Mr.  Edwin  Hall,  and  there 
was  a  large  attendance  of  members  and  friends. 

Manchester  Steam  Users'  Association.— The  annual  report  of 
the  Committee  of  Management  for  the  year  UllT  shows  that  11, .571 
boilers  were  under  inspection,  and  the  revenue  was  £2l..5o8.  The 
accounts  show  an  expenditure  of  £22.o42  and  a  gross  surplus  of 
£2.Utl  ;  after  allowing  for  a  war-time  bonus  to  the  staff  of  .i:  1,124, 
and  sundry  special  expenses,  there  remains  a  net  balance  of  £913. 
The  number  of  boilers  inspected  showed  an  increase  of  348,  and 
the  income  was  the  highest  on  record.  No  explosion  occurred 
from  any  boiler  undef  inspection  and  guarantee. 

Association  of  Consulting  Engineers  (Inc.)— The  report  of  the 
Committee  for  the  year  ending  April  30th.  1918.  states  that  war  con- 
ditions have  greatly  intlnenced  the  work  of  the  members,  who  have 
been  burdened  with  negotiations  with  the  Government  Control 
Departments.  The  Committee  took  action  with  respect  to  private 
consulting  work  undertaken  by  an  important  Government  official, 
and  to  an  attack  on  consulting  engineers  by  the  engineer  to  a 
company,  with  satisfactorv  results.  The  Committee  deprecates  the 
tendency  of  Government  Departments  to  include  consulting 
engineers  on  their  staffs  or  on  Committees,  instead  of  employing 
them  as  consultants  in  the  usual  manner,  and  urges  that  the  work 
of  reconstruction  which  will  follow  the  war  ought  to  be  planned  out 
in  advance,  so  that  it  can  be  put  in  hand  at  once  when  jjeace 
returns.  A  case  in  which  consulting  engineers,  acting  for  a  water 
company  in  an  arbitration,  successfully  maintained  their  right  to 
be  paid  10  guineas  a  day.  is  recorded.  Two  members  have  given 
their  lives  in  their  country's  service,  and  1 1  are  serving  with  the 
Forces.  The  accounts  for  the  year  show  an  excess  of  expenditure 
over  income  of  £40.  leaving  a  net  balance  of  £116. 

At  the  annual  general  meeting,  on  May  27th,  the  chairman  (Mr. 
Frank  Gill)  emphasised  the  leeway  that  was  taking  place  in  public 
works  and  the  importance  of  mal-ing  due  preparation  to  meet  the 
situation  at  the  end  of  the  war.  The  report  and  accounts  were 
unanimously  adopted,  and  new  members  of  the  Committee  were 
elected  : — Messrs.  H.  Lapworth,  A.  H.  Preece,  H.  J.  Rope,  A.  P. 
Trotter,  F.  J.  Moffett  and  J.  A.  Warren.  Votes  of  thanks  to  the 
hon.  solicitor  and  auditors,  to  the  hon,  secretary  (Mr,  A,  H.  Dykes\ 
and  the  hon.  treasurer  (Mr,  Lowcock)  were  awarded. 

Overcoming  tlie  Difficulties  of  Long-Span  Construction. 

It  is  to  the  great  transmission  networks  of  the  P.icific  Coast  that 

engineers  continually  look  for  important  suggestions  in  power 
transmission.  The  Coast  has  continually  been  in  the  front  line  of 
progress,  and  the  Pacific  plants  have  had  to  deal  with  topographical 
conditions  which  have  made  their  pole  lines  of  very  diversified  and 
interesting  character,  especially  since  long  spans  have  been  used 
far  more  freely  than  in  most  other  parts  of  the  country. 

For  protection  against  the  strains  produced  by  changes_^rf  tem- 
perature, at  least  one  very  interesting  development  has  beeu-«iade. 
The  strain  insulator  group  is  attached  at  the  tower  side,  not 
directly,  but  to  a  cable  passing  over  pulleys,  and  thence  to  heavy 
concrete  weights  inside  the  tower,  so  that  the  connection  is  a 
flexible  one  ready  to  yield  to  the  necessary  degree  when  extra 
strains  are  imposed  on  the  cable,  and  so  to  keep  the  tensions 
uniform.  Considerable  progress  has  been  made,  too,  by  dividing 
the  strain  of  long  spans  between  groups  of  insulators  installed  in 
parallel,  with  equalising  yokes  when  of  the  disk  type.  An  article 
in  the  Eleitru-al  ^Vorld.  Jlay  4th.  contains  suggestions  of  value 
to  those  interested  in  the  subject. 

The  Association   of   Britisli  Electrical  Engineers. — In 

our  report  of  the  meeting  at  Newcastle,  last  week,  Mr.  L.  L. 
Robinson  was  erroneously  designated  "hon.  secretary  of  the  Supply 
Section."  This  office  is  occupied  by  Mr.  A.  P.  Mac  .Ulster.  Mr. 
Robinson  being  chairman  of  the  Provisional  Committee. 

Economy  in  Lighting  and  Heating. — The  main  object 

of  the  Fuel  Order  is  simply  to  sure  roul :  it  is  necessary  to  reduce 
the  consumption  of  coal  by  at  least  one  quarter.  But  the  house- 
holder may  choose  for  himself  the  manner  of  saving  it,  by  equating 
his  coal,  gas,  and  electricity  on  a  common  basis  and  then  dividing 
his  consumption  between  them  at  pleasure.  The  first  step  is  to 
ascertain  the  maximum  amount  of  coal — the  common  denominator 
— that  one  wQl  be  allowed  to  take  per  annum  ;  deducting  from  this 
amount,  in  tons,  the  actual  minimum  consumption  of  coal  with 
which  one  can  rub  along,  the  remainder  multipled  by  800  gives  the 
number  of  units  of  electrical  energy  that  may  be  consumed  for 
heating  and  cooking  ;  or,  if  the  household  is  still  unregenerate, 
multiplying  by  15,000  gives  the  number  of  cubic  feet  of  gas  that 
may  be  used  for  these  purposes.  A  separate  allowance  of  electricity 
will  be  provided  for  lighting  purposes,  or.  if  desiretl,  an  allowance 
of  gas.  Owing  to  the  importance  of  the  products  of  coal  when 
carbonised  in  gas  works,  it  is  not  desired  to  restrict  the  consump- 


tion of  gas  if  it  can  be  used  instead  of  raw  coal  for  heating  and 
cooking.  In  some  areas  where  sufficient  gas  is  not  available,  it 
will  be  necessary  to  reduce  the  coal  equivalent  to  12.000  ft.  per  ton 
— elsewhere,  it  may  be  possible  to  make  it  18,000  cb.  ft.  Local 
authorities  will  set  up  Fuel  and  Lighting  Committees  to  handle 
the  rationing  system,  with  the  assistance  of  Local  Fuel  Overseers. 
One  year's  allowance  of  coal  may  be  stocked,  and  those  who  can 
lay  in  their  stock  in  the  summer  time  are  iirged  to  do  so. 

We  have  been  informed  of  the  reasons  which  have  rendered  it 
imperatively  necessary  to  curtail  the  consumption  of  coal  ;  these 
reasons,  we  can  assure  our  readers,  are  unimpeachable  and  com- 
pelling, and  as  a  national  duty  it  behoves  every  one  of  us  to  comply 
with  the  terms  of  the  Order  not  only  in  the  letter  but  also  in  the 
spirit,  by  exercising  the  utmost  economy. 

Recommendations  issued  by  the  Illuminating  Engineering 
Society,  with  the  concurrence  of  the  Board  of  Trade,  advise  con- 
sumers to  ascertain  their  past  consumption  from  the  local  gas  and 
electric  supply  undertakings,  and  to  examine  their  gas  and  elec- 
tricity meter  readings.  Gas  fires  or  electric  radiators  should  be 
used  only  when  strictly  necessary,  and  cooking  should  be  so 
arranged  as  to  use  ranges  for  a  minimum  length  of  time,  and  to 
their  full  capacity  whilst  in  use.  The  use  of  hot  water  should  be 
reduced  to  a  minimum.  To  avoid  waste  of  light,  inefficient  types 
of  lamps  or  burners  should  be  avoided,  and  only  the  number  of 
lamps,  and  the  candle  power  necessary  for  the  purpose,  should  be 
used.  The  lamps  or  burners  should  be  so  placed  and  equipped  as 
to  give  the  maximum  illuminating  efifect. 

Carbon  filament  lamps  should  be  discarded,  and  in  large  rooms 
gas-filled  ("  half -watt ")  electric  lamps  should  be  used.  Old  and 
blackened  electric  lamps  should  be  replaced  by  new  ones  which 
will  give  the  same  light  for  a  smaller  consumption 

To  get  the  best  results  from  any  lamp  it  should  be  equipped  with 
a  weU-designed  shade,  globe,  or  reflectbr.  screening  the  light  from 
the  eyes  and  directing  it  where  it  is  chiefiy  needed.  If  cleanliness 
is  neglected  lamjis  of  unnecesssirily  high  consumption  have  to  be 
used  to  produce  a  given  illuminating  effect.  There  should  be 
sufficient  light  in  kitchens  and  pantries,  rooms  where  much  reading 
and  writing  is  done,  and  on  stairways  ;  economy  may  fitly  be 
exercised  in  drawing  rooms  and  dining  rooms,  sufBcient  illumina- 
tion being  provided  from  local  shaded  lamps  on  tables  where  meals 
are  laid,  or  reading  and  writing  is  done,  and  the  rest  of  the  room 
lighted  in  a  subdued  manner.  Small  lights  may  be  used  in  passages 
and  halls  or  on  landings,  and  should  preferably  only  be  turned  on 
when  such  passages.  &c..  are  actually  in  use. 

"  Only  turn  on  those  lamps  and  burners  which  are  strictly 
necessary,  and  turn  them  off  immediately  they  are  no  longer 
required. " 

Appointments  Vacant. — Charge  engineer  (£200),  sub- 
station superintendent  (  £250'),  engineer  clerk  of  works  to  super- 
intend plant  installation  for  the  Sunderland  Corporation  electricity 
department  i  two  switchboard  attendants  (60s.  +  12i  per  cent.)  for 
the  Blackburn  electricity  department  :  chief  engineer  (£400  +  12^ 
per  cent.)  to  superintend  the  maintenance  of  the  engine  and 
electrical  plant  at  King's  College  Hospital  :  switchboard  attendant 
(63s,)  for  the  Battersea  B.C.  electricity  works  ;  junior  switchboard 
attendant  (29s.  6d.  +  9s.)  for  the"  Rhondda  U.D.C.  electricity 
department;  power  station  and  depot  superintendent  (£200)  for 
combined  tramway  and  lighting  undertaking  in  South  Wales.  See 
our  advertisement  pages  to-day. 

The  Use  of  Petrol.— -A.t  Lancaster  Castle,  last  week,  W.  G. 

Birkett  and  Polly  Birkett,  of  Keswick,  who  were  summoned  for 
wrongful  use  of  petrol,  were  stated  to  have  used  a  motor-cycle  and 
side-car  in  Morecambe.  and,  when  questioned  by  the  police,  pro- 
duced two  business  cards,  one  bearing  the  name  "  Birkett  and 
Hewitson.  motor  engineers.  Keswick.  "  and  the  other  "  The  British 
Electric  Co..  Whitley  Bay.  "  In  defence.  Mr.  Birkett  said  he  was 
on  business,  having  arranged  to  see  the  Morecambe  electrical  engi- 
neer, who  thought  of  purchasing  a  motor-generator.  He  was  also 
going  to  the  Alhambra  Theatre  to  see  a  suction  plant  which  he 
understood  was  for  sale.  The  defendants  were  fined  409.  and  20s,. 
respectively. 

Cable  Temperatures. — According  to  the  Electrical  World, 

laboratory  tests  have  definitely  determined  that  the  maximum  safe 
working  internal  temperature  of  an  11. 000- volt  cable  is  150°  F, 
(65'6°  C.)  A  peculiar  phenomenon  is  manifested  beyond  that 
temperature.  By  reason  of  the  high  voltage  a  hysteresis  effect 
occurs  in  the  insulation  that  generates  heat.  Up  to  150  F.  this 
loss  increases  directly  with  the  temperature,  but  after  150  F.  is 
reached  the  curve  takes  a  very  sharp  upward  turn  and  quickly 
reaches  the  failure  point.  Safe  oi^eration  depends,  therefore,  upon 
the  ability  to  keep  the  internal  cable  temperature  below  150°  F. 

The  Value  of  Higher  Steam  Pressures. — In  an  article 

by  Mr.  J.  T.  Foster,  in  the  KlertrU-ul  World  of  May  llth,  a  state- 
ment is  made  of  the  yearly  saving  which  can  be  realised  from  the 
use  of  higher  steam  pressures,  with  the  capitalised  value  of  this 
saving  for  various  loails.  coal  rates  and  rates  of  capitalisation.  The 
author  states  that  it  is  probable  that  within  the  next  five  years 
operating  pressures  will  be  increased  to  50<)  lb.  or  600  lb.  (227  kg. 
to  272  kg.),  so  it  is  interesting  to  calculate  just  what  would  be 
the  probable  effect  on  the  fuel  cost  under  those  conditions. 
Curves  are  shown  of  the  theoretical  Eankinecycle  water  rates  and 
thermal  efficiencies,  which  may  be  used  to  ascertain  the  money 
value  of  any  change  to  higher  pressures.  The  method  of  calcu- 
lating the  points  is  illustrated  by  tables,  and  the  use  of  the  chart 
for  obtaining  the  information  is  illustrated  by  a  problem  worked 
out  in  detail. 
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Terrestrial  Magnetism. — The  report  of  the  Astronomer 
Royal  to  the  Board  of  Visitors  of  the  Eoyal  Observatory.  Green- 
wich, states  that  the  mean  values  of  the  magnetic  elements  for 
1917  and  three  previons  years  are  as  follows  : 
Dec.  W. 

Hor.  force. 

0-18518 

0-18508 

018494 

0-18477 

Electricity  in  Domestic  Service. — At  a  Conference  of  the 

Association  of  Teachers  of  Domestic  Subjects,  held  at  the  University 
of  Birmiutrham.  recently.  Mrs.  Carey  Gilson  in  her  presidential 
address  urtred  that  in  these  days  scientific  housekeeping  was 
strongly  to  be  recommended.  Housewives  must  be  taught  how  to 
save  labour.  Electricity  was  woman's  salvation.  The  time  had 
come  when  it  should  be  used  for  washing  clothes,  cooking  food, 
and  cleaning  and  heating  the  houses. 

Author  Fined. — At  the  Old   Bailey,   last  week,  Henry 

Jlurray,  author,  was  fined  i;i00  for  publishing  a  defamatory  Ubel 
concerning  Sir  W.  F,  Marwood.  Joint  Permanent  Secretary  of  the 
Board  of  Trade,  whom  he  attacked  because  of  his  attitude  toward 
the  Gattie  rail\Nay  goods  clearing-house  scheme. 

Large  Gas  Engines   in  a  Colliery   Power  Station. — A 

B,000-KW,  gas-electric  station  utilising  gas  from  120  new  coke 
ovens  has  been  installed  at  the  ZoUverein"  pit  (Caternberg),  The 
amount  and  quality  of  gas  available — viz.,  5.700  cu.  m.  per  hour, 
with  calorific  value  4,000  calories— yields  6,000  KW..  using  gas 
engine  sets  consuming  3,800  calories  per  KW.-hour.  whereas  only 
3,600  KW.  could  be  obtained  by  using  the  gas  to  heat  boilers  serving 
steam  turbine  plant.  Three  double-acting  four-stroke  twin  tandem 
engines  are  installed  for  the  3,000-KW.  sets.  Cylinder  diameter. 
1.150  mm.  ;  stroke.  1,300  mm.  ;  maximum  continuous  output,  4,500 
H.p.  at  94  tt.P.M.—  Cfil/ieri/  (ruiinliini. 

Eftctrical    Power   Engineers'    Association. — Since   the 

inauguration  of  the  West  Yorkshire  Section  at  Leeds,  on  March  27th, 
the  Committee  elected  at  that  general  meeting  has  met  on  seven 
occasions.  Seven  Sub-Committees  have  been  at  work  respectively 
on  the  draft  rules  of  the  Association  :  Whitley  Report  i  propaganda 
work  and  publicity  :  salaries  ;  membership  ;  social  arrangements  and 
papers  ;  and  keeping  a  watch  on  the  formation  of  other  Associa- 
tions with  similar  or  allied  objects,  in  order  to  consider  negotiations 
with  them  and  avoid  any  dissipation  of  strength  by  the  formation 
of  a  number  of  Associations. 

These  Sub-Committees  have  already  done  considerable  work :  as 
an  example,  the  Rules  Sub-Committee  has  held  nine  meetings  and 
formulated  draft  rules,  which  also  set  forth  the  objects  of  the 
Association.  These  have  been  approved  by  the  General  Committee, 
and  are  now  under  discussion  by  the  National  Executive  Council. 

The  total  membership  of  the  Association  is  over  1 ,000.  and  this 
Section  alone  has  now  a  membership  of  104  ;  all  engineers  engaged 
in  the  production,  transmission,  distribution,  or  utilisation  of 
electrical  power  are  invited  to  make  application  to  the  Association 
at  once.  The  address  of  the  Secretary  of  the  West  Yorkshire 
Section  is  Mr.  P.  Furness,  6,  Ash  Grove,  Earlsheaton,  Dewsbury. 

The  British  Engineers'  Association. — In  order  t«  meet 

successfully  the  period  after  this  war,  which  will  always  be  known 
as  an  engineers'  war,  engineers  of  all  descriptions  must  organise 
and  co-operate  :  professional  engineers  are  already  well  organised 
in  various  technical  and  scientific  societies,  but  this  is  not  sufficient 
— there  must  also  be  co-ordination  and  co-operation  between  the 
specialised  branches  of  the  engineering  industry.  Further,  there 
must  be  co-operation  between  the  manufacturing  and  technical 
engineers  and  such  men  as  the  educationalists,  the  chemists,  the 
metallurgists,  the  accountants,  the  finance  experts  and  the  trans- 
port experts,  and  any  others  who  are  intimately  connected  with 
the  engineering  industry  in  .some  form  or  other. 

The  British  Engineers'  Association  is  taking  steps  to  bring  about 
this  necessary  co-ordination  and  co-operation  through  its — 

"  A'  members,  consisting  of  manufacturing  firms  ; 

''  B  '■  members,  consisting  of  bodies  closely  allied  with  the 
industry  ;  and 

"  C  ''  members,  consisting  of  individuals  actually  engineers,  and 
of  those  intimately  associated  with  the  industry. 

The  first  three  memliers  of  the  "  C  "  section  are  Sir  Maurice 
FitzMaurice,  C.M.G..  ex-President  of  the  Institution  of  Civil  Engi- 
neers ;  Mr.  Michael  Longridge.  President  of  the  Institution  of 
Mechanical  Engineers  :  and  Mr.  C.  H.  Wordingham,  President  of  the 
Institution  of  Electrical  Engineers. 

The  object  of  the  new  section  is  to  bring  together  individual 
engineers  of  all  descriptions,  so  that  the  best  brains,  wherever  they 
may  be  found,  may  be  utilised  in  the  discussion  and  the  solution  of 
the  numerous  problems  affecting  the  industry,  and  so  that,  together 
with  the  "A"  and  ''  B  "  sections,  legislative  and  other  results  can 
be  obtained,  which  otherwise  would  be  impossible.  It  is  intended 
that  the  section  shall  be -a  live  and  integral  part  of  the  Association, 
with  adequate  representation  on  the  Council  of  the  Association: 
that  in  the  large  engineering  centres  branches  of  the  section  shall 
be  formed  and  worked  by  local  committees  elected  by  the  members 
themselves  :  and  that  the  section  shall  in  no  wise  take  the  place  of 
the  existing  Engineering  Institutions,  Associations  and  Societies, 
but  act  as  a  connecting  link  between  them. 

By  this  means  it  is  hoped  that  many  individual  engineers  will  be 
brought  into  closer  touch  with  the  manufacturing  engineers  :  the 
universities,  the  technological  colleges,  and  the  works  will  be 
brought  into  much  more  intimate  contact  :  manufacturing  engi- 


neers -iviU  be  able  to  benefit  by  assistance  and  s'liggestions  from 
individual  engineers  at  home  and  abroad  ;  the  men  best  qualified  to 
advise  upon,  and  to  carry  out,  any  research  work  undertaken  by  the 
Association  will  be  found :  the  individual  engineer  being  kept 
informed  of  the  many  problems  engaging  the  attention  of  research 
authorities  will  be  able  to  assist  in  their  work  by  his  own  observa- 
tions and  suggestions  ;  assistance  will  be  given  to  individual  engi- 
neers in  carrying  out  research  work,  developing  inventions,  and  in 
making  investigations  known  to  manufacturers  ;  the  services  of 
individual  engineers  will  be  used  to  the  best  advantage  in  educa- 
_tional  and  research  work,  and  on  the  numerous  problems  confronting 
the  industry,  such  as  standardisation,  economical  production,  worfci 
arrangements,  costing  systems,  wear  and  tear,  itc.  ;  assistance  will 
be  given  to  individual  engineers  in  securing  appointments : 
facilities  will  be  provided  for  obtaining  information  from  home 
and  oversea  sources  not  ordinarily  accessible  ;  efforts  will  be  made 
to  improve  the  status  and  interests  of  individual  engineers,  and  to 
influence  legislation  affecting  them  and  the  industry  ;  assistance 
to  individual  engineers  will  be  given  through  the  Association's 
offices  at  home,  and  its  connections  and  introductions  abroad  will 
be  at  the  disposal  of  members  ;  and  that  all  information  of  interest 
and  value  will  be  circulated  to  the  '-  C  "  members. 

British  nationality  (by  birth)  is  a  xhie  qua  nun,  and  no  member 
may  hold  foreign  interests  of  a  nature  antagonistic  to  the  objects 
of  the  Association,  which  is  essentially  British  in  fact  as  well  as  in 
name,  and  will  serve  British  interests  exclusively. 


OUR   PERSONAL   COLUMN. 

Ihe  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electkical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — Capt.  Sinclaib, 
sou  of  the  chairman '  of  the  Swansea  Corporation  Electric 
Lighting  Committee,  who  was  a  charge  engmeer  at  the  sta- 
tion there  before  the  war,  and  has  had  a  distinguished  career 
with  the  Forces,  has  so  far  recovered  from  his  brealidown 
in  France  as  to  be  able  to  do  hght  «orlj.  He  had  been  men- 
tioned in  dispatches,  and  was  ultimately  gazetted  out  of  the 
Ai-my  on  May  'Mth  with  the  honorai-y  r-ank  of  captain.  The 
Committee  instructed  the  engineer  to  place  Capt.  Sinclair  on 
light  outdoor  duties  for  the  present. 

The  Glasgow  Ti-amways  Committee  has  approved  of  the 
recommendation  that  Mr.  L.4CHL.4N  M.ickinnon,  trafiic  mana- 
ger, be  appointed  deputy  general  manager  of  the  department. 

It  i.s  proposed  to  increase  the  salary  of  Mr.  T.  B.  Ndtter, 
chief  assistant  at  the  Bm-nley  electricity  department,  from 
£W0  to  ±'-2.50  i^r  annum. 

Mr.  Edwin  Seddon,  chief  assisttant  electrical  engineer, 
Edinburgh  Coriwration,  was  presented  with  a  tea  and  coffee 
sen-ice  by  the  electricity  works  s-tati'  on  the  occasion  of  his 
maj-riage  on  June  10th  to  Miss  W.  M.  Lxiugh,  of  Forest  Gate, 
London. 

Bury  Electricity  Committee  has  recommended  to  '  the 
Salaries  CHiinmittee  that  the  salary  of  the  electrical  engineer 
shall  be  increased  fi-om  ;6650  to  ±-750  j^er  annum. 

Bolton  Town  Council  has  advanced  the  salary  of  Mr.  J. 
B.4RN.4RD,  the  general  manager  of  the  tramways  department, 
from  £o'25  to  i'700  i)er  year.  Replying  to  discussion,  Coun. 
Hon  ,jks  said  it  was  a  sound  commercial  proposition  that  a 
well-tried  and  efficient  servant  should  be  recognised.  The 
tramways  manager  w'as  responsible  for  a  capital  account  of 
over  half  a  million ;  the  receipts  were  ±'177,000  a  year ;  the 
financial  state  of  the  de))ai-tinent,  the  equipment,  and  running 
conditions,  would  bear  comparison  with  any  undertaking  in 
the  country,  and  all  this  was  very  largely  the  result  of  the 
energy  and  ability  of  the  manager. 

The  electrical  engineer  to  the  Batley  Town  Council,  Mi-. 
S.  D.  Jones,  has  been  gi-anted  an  increase  of  £'25  per  annum. 

At  Bradford  E.C.,  the  Deputy-Chau-man  reported  that,  im- 
fortunately,  owing  to  a  considerable  period  of  over-strain 
the  health  of  the  city  electrical  engineer  had  broken  down, 
and  that  his  medical  adviser  had  prescribed  a  i)eriod  of  some 
weeks'  re.st.  The  To\An  Clerk  was  requested  to  convey  to  Mr. 
Roles  an  expression  of  the  Committee's  sj'mpathy,  and  of 
their  devsire  that  after  due  treatment  and  freedom  from  duty 
he  (Mr.  Roles)  may  make  a  speedy  and  complete  recovery. 

The  Bridlington  T.C.  has  advance<l  the  saJaiy  of  Mr.  F. 
Ffrench,  deputy  electrical  engineer,  from  i'lti?  to  f  185  a 
year. 

Mr.  W.  J.  SowTER,  electrical  engineer,  Bray,  Co.  Wicklow, 
has  been  appointed  hon.  di.«trict  engineer  under  the  Coal 
Controller. 

There  were  27  applications  for  the  position  of  manager  of 
the  Edinburgh  tramways.  Communications  were  received 
from  two  managei-s  in  England  who  stated  that  they  would 
only  be  prepared  to  be  considered  applicants  if  the  salary  wa.s 
not  less  than  £1,250  per  annum  instead  of  £1,000,  the  sum 
mentioned  in  the  advertisement. 

The  salary  of  the  electrical  engineer  and  tramway  manager 
at  Kirkcaldy  has  been  increased  by  the  Corporation  from 
£400  to  £450. 

Mr.  H.^NTON,  station  superintendent  of  Hawick,  has  been 
apix>inted  station  superintendent  at  RawtenstaU, 
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General.— The  Albert  Medal  of  the  Royal  Society  of  Arts 
for  1918  has  been  awarded  to  Sir  R.  T.  Glazebrook,  F.R.S. 

At  Trinity  Wesleyan  Church,  Eoundhay,  Leeds,  on  June- 
6th,  Mr.  Christopher  Pratt,  second  son  of  Mr.  Thomas  Pratt, 
President  of  the  National  Chamber  of  Trade,  and  head  of 
Christopher  Pratt  &  Sons,  Ltd.,  electrical  contractors.  Brad- 
ford, was  married  to  Miss  Mary  Petch,  of  Leeds.  The  bride- 
groom is  head  of  an  important  department  of  his  father's  firm, 
and  in  that  connection  was  presented  to  the  King  and  Queen 
during  then-  recent  industrial  tour  in  the  West  Riding.  The 
employes  of  Me&srs.  Christopher  Pratt  &  Sons,  Ltd.,  sent  a 
gift  of  a  set  of  fish  knives  and  forks. 

The  Edison  Medal  Committee  of  the  American  Institute  of 
Electric-al  Engineers  has  awarded  to  Colonel  J.  J.  Carty  the 
Edison  medal,  in  recognition  of  Colonel  Caxty's  work  in  the 
science  and  art  of  telephone  engineering. 

Roll  of  Honour.— Private  T.  W.  Shepherd,  Lincolnshii-e 
Regiment,  who  is  a  prisoner  of  war,  was  employed  at  the 
Leeds  Corporation  electricity  works. 

Coi*poral  T.  Wolsiexholjie,  Lancashire  FnsiUers,  Private 
A.  Roberts,  Ea.st  Lanca.shires,  and  Corporal  L.  Christian, 
Lancaahue  Fnsihers,  who  are  all  pi-isoners  of  war  in  Ger- 
many, were  employes  of  the  Chloride  Electrical  Storage  Co., 
Ltd.,  Clifton  Junction. 

Private  T.  Preston,  of  the  A.S.C.  (Motor  Transport),  who 
has  died  of  wounds,  was  employed  by  Messrs.  Matthews  and 
Yat-es,  Ltd.,  Swinton,  Manchester. 

Lieutenant  K.  W.  Allsian,  E.A.F..  who  was  killed  in  an 
accident  at  Lincoln  whilst  flying  last  week,  was  employed  in 
the  drav\ing  office  of  the  Peel-Conner  Telephone  Works.  Ltd., 
Salford. 

Private  W.  Spence,  Durham  Light  Infantry,  was  killed  in 
action  on  May  23rd.  He  was  in  the  electrical  fitting  depart- 
ment of  Messrs.  Pease  &  Partners,  Ltd.,  Esh  CoUiery,  County 
Durham. 

Private  H.  Burke,  Lincolnshire  Regiment,  rei»rted  miss- 
ing from  March  '21st,  was  employed  by  Messrs.  Wright  and 
Wood,  electrical  engineers.  Halifax. 

Private  T.  Houghton,  formerly  in  the  employ  of  Messrs. 
Dick,  Ken-  iS:  Co.,  Ltd.,  is  a  prisoner  of  war  in  Germany. 

Driver  N.  E.  Gripper.  killed  whils-t  sehing  with  the  Society 
of  Friends'  Ambulance  Unit  of  the  British  Red  Cross_  Society 
with  the  French  .\nny,  was  in  civil  life  on  the  staff  at  the 
Blackburn  Corporation  electricity  works. 

Sergeant  R.  M.  Binn.s,  Cheshire  Regiment,  who  is  a  pri- 
soner of  war,  wounded,  was  engaged  at  Glossop  with  the 
Urban  Electric  Supply  Co.,  Ltd.  He  has  been  recommended 
for  the  MiUtary  iledal  for  bravery. 

Private  O.  G.  Billingham.  ]SIanchester  Regiment,  formerly 
on  the  i*ff  of  the  Northampton  Electric  Light  Co..  reported 
missing  on  March  'iird,  is  a  prisoner  of  war  in  Germany. 

Lance-Corporal  J.  Astbury,  Royal  Fusiliers,  formerly  with 
Messrs.  Taylor,  Tunnicliffe  &  Co.,  Hanley.  has  been  killed  in 
action. 

Sergeant  C.  R.  Morgan,  E.E.,  who  was  formerly  in  the- 
postal  telegraph  department  at  Barnstaple,  has  been  awarded 
the  D.C.M.  for  devotion  to  duty  whilst  in  charge  of  testing 
and  putting  thj-ough  telegraph  and  telephone  battle  Unes  in 
France. 

The  Military  Medal  for  gallantry  in  I'epairing  damaged 
telegraph  lines  under  heavy  shelUng  and  bombins,  has  Ijeen 
awarded  to  Private  J.  Capper,  who  enlisted  from  the  electrical 
works  of  the  L.  &  N.-W.  Rly.  Co..  at  Crewe. 

Captain  Harold  Gooch,  E.B..  awarded  the  Mihtary  Cross, 
was  before  the  war  lecturer  in  electrical  engineering  and 
physics  in  the  Belfast  Technical  Institute. 

Major  E.  (i.  Dunlop,  R.E.,  formei-ly  on  the  staff  of  Me.ssi-s. 
Siemens  at  Glasgow,  has  been  wounded.  He  had  previously 
been  awarded  the  Mihtai-y  Cross. 

Private  T.  Young.  Durham  Light  Infantry,  who  ha.s  been 
awarded  the  Victoria  Cross,  was  on  the  outbreak  of  war  em- 
ployed as  a  motonnau  at  the  Towneley  Drift,  High  Speii, 
Durham. 

Pioneer  W.  Cooper.  R.E..  is  in  hospital  at  I-indi,  Ea.st 
.\frica.  with  malaria.  He  was  employed  by  Mr.  W.  Andrews, 
electrit-il  engineer.   Bradford. 

Private  H.  Evans.  Lanca.shire  Fusiliers,  killed  in  action  on 
May  SSth.  was  emploved  bv  Messrs.  I.  Frankenbmg  &  Sons, 
Lt<l.,  Salford.  "  "  ' 

Private  .J.  Lloyd,  Coldstream  Guards,  killed  in  action.  wa,s 
formerly  an  electrician  with  Messrs.  CammeU,  Laird.  Ltd.. 
Birkenhead. 

Private  W.  H.  Green.  Somerset  Light  Infantry.  mi.s.sing 
.^ince  .\pril  1.5th,  is  a  prisoner  of  war  in  Germany,  and 
wounded.  He  was  employed  by  the  St.  Helens  Cable  and 
Rubber  Co..   Ltd..   Warrington. 

Major  Brazell,  R.E..  who  before  the  war  was  a  junior 
charge  engineer  at  the  Swansea  eleetricity  station,  has  been 
awarded  the  lyiilitary  Cros.s  for  scnices  in  the  field.  He  had 
previously  been  awarded   the  Croix  de  Guerre. 

Rifleman  W.  .J.  Bridge,  son  of  Mr.  Albert  Bridse.  of  the 
Electrical  Review,  reported  missing  three  months  ago.  is 
now  officiplly  reported  a  prisoner  of  war  in  hospital  at  Ham- 
merstein.  West  Prussia. 

Birthday  Honours. — Like  the  sands  of  the  seashore  or  as 
the  stars  in  the  firmament  in  number  are  the  recipients  of 
Birthday  Honours  in  recognition  of  war  work.  We  tender 
onr  congratulations  to  Mr.  Horace  Darwin.  F.R.S. .  chairman 
of    the    Cambridge    Scientific  Instrument    Co.,    Ltd.,   and    a 


member  of  the  Munitions  Inventions  Department  Panel;  to 
Mr.  J.  E.  Thomycroft,  and  to  Mr.  A.  M.  Smith,  chairman 
of  the  Management  Committee  of  the  Engineering  Em- 
Ijloy-ers'  Federation,  uix)n  becoming  Knight  Commanders  of 
the  Order  of  the  British  Empire. 

The  following  have  been  niade  Commanders  of  the  Order  : 
— Mr.  E.  J.  P.  Benn,  ilr.  G.  .J.  Churchward  (chief  mechanical 
engineer,  G.W.  Rly.),  Mr.  .\.  J.  Hill  (chief  mechanical  engi- 
neer, G.E.  Rly.),  Mr.  E.  M.  IhJie  (Controller,  Machine  Tool 
Department,  Ministry  of  Munitions),  Mr.  H.  Mensforth 
(general  works  manager,  Briti.sh  Westinghouse  Co.),  Mr.  G. 
H.  Nash  (chief  engineer,  Western  Electric  Co.),  Mr.  .J.  New- 
lands,  CIlE.  (Controller  of  the  Central  Telegraph  Oflice, 
G.P.O.),  Mr.  W.  W.  Bradfield  (managing  director  of  the 
Marconi  Co.),  Mr.  E.  S.  Shrapnell  Smith  (chairman  of  the 
Standing  .Joint  Committee  of  the  Mechanical  Road  Trans- 
port Association),  Mr.  A.  W.  Tait  (chainnan,  British  .Alumi- 
nium Co.,  Ltd.),  Mr.  W.  L.  Topple  (Superintendent  of  the 
Electric  &  Ordnance  Accessories  Co.,  Ltd.),  Mr.  C.  H.  Word- 
ingham  (Dkector  of  Electrical  Engineering  to  the  Admiraltv. 
and  President  of  the  I.E.E.). 

The  list  of  new  Officers  of  the  Order  is  a  very  long  one. 
.\mongst  others  known  to  our  readers  there  appear  Mr.  G. 
H.  Baillie  (Chief  Technical  Adviser  on  Dilution  of  Labour, 
Ministiw  of  Mmiitions),  ilr.  H.  G.  Bai-well  (superintendent 
of  the  Eastern  Telegi-aph  Co.,  Ltd.,  at  Malta);  Mr.  W.  B.' 
Bumie,  D.Se.  (Brighton  Technical  Institute),  Lieut. -Com. 
V.  R.  d'Almeida  Campos,  E.N.E.  (manager  of  the  cable  ship 
Colonia),  Mr.  T.  Fender  (works  superintendent  of  ilessrs. 
Vickers,  Ltd.,  BaiTow.),  Mr.  A.  P.  M.  Fleming  (of  the  British 
Westinghouse  Co.),  Mr.  F.  P.  Fletcher  (Electrical  Engineer- 
ing Department  of  the  Director  of  Electrical  Engineering, 
.\dmiralty),  Mr.  H.  A.  Madge  (wii-eless  telegraphy  expert, 
H.M.S.  Vernon),  Mr.  H.  B.  Reynolds  (Messrs.  Babcock  and 
Wilcox,  Ltd.).  Mr.  S.  Robinson  (Messrs.  Vickers,  Ltd.);  Sec.- 
Lieut.  P.  .\.  Sanders  (Messrs.  Davev,  Paxman  &  Co.),  Mr.  E. 
H.  Shaughnessy  (staff  engineer.  G.P.O.),  Mr.  H.  J.  S.  Stobart 
(Messrs.  Chance  Bros.  &  Co.,  Ltd.). 

The  honour  of  Knighthood  has  been  conferred  on  Major 
.\rchibald  Gilbey  Gold,  who  has  been  connected  with  the 
electrical  industry  for  many  years.  Sir  Archibald  Gold,  who 
is  a  Deputy-Lieutenant  and  a  Justice  of  the  Peace  for  Essex, 
is  a  Major  in  the  Essex  Yeomaniw,  and  took  a  leading  part 
at  the  outbreak  of  war  in  raising  a  reserve  regiment  of  this 
force.  He  joined  Messrs.  G.  E.  B.  Pritchett  and  T.  W. 
Pritchett  when  the  partnership  of  Pritchetts  &  Gold  was 
formed  in  189'2,  and  has  been  a  dhector  of  Pritchetts  &  Gold. 
Ltd..  since  the  conversion  of  that  firm  to  a  limited  companv 
in  1900.  It  wUl  be  remembered  that  Pritchetts  &  Gold,  Ltd.", 
amalgamated  with  the  Electrical  Power  Storage  Co.,  Ltd.,  in 
1915.  and  Sir  Archibald  Gold  remains  a  director  of  the  present 
company.  We  congratulate  him  upon  the  honoirr,  so  well- 
merited,  that  His  Majesty  has  been  pleased  to  confer  upon 
him. 

Members  of  the  In.stitution  of  Electrical  Engineers 
will  be  pleased  to  leam  that  Mr.  G.  E.  Franey,  official 
shorthand  writer  to  the  Institution  for  many  years,  has  re- 
ceived the  O.B.E.  in  recognition  of  his  work  as  personal 
secretai-v  to  the  Secretary  of  State  for  India  during  his  tour 
in  India  From  Oct(jber,  1917,  to  May,  1918. 


NEW     COMPANIES     REGISTERED. 


British  Engineerinf;  Co.  (London),  Ltd.  (150,638).— Pri- 
vate company.  Registered  June  5tli.  Capital,  £8.000  in  1,900  10  per  cent, 
ord.  shares  of  £1  each,  and  2,000  clef,  shares  of  Is.  each.  Iron,  brass,  and 
metal  fourders,  mechanical,  mining,  gas,  aero,  sanitary,  civil,  and  water 
engineers,  aeroplane  and  part  manufacturers,  motor  engine  and  body  builders, 
ship  and  boat  builders  &c.  The  subscribers  (each  with  one  share)  are  : — 
R.  Gill.  66.  Victoria  Street,  S.W.,  consulting  engineer;  G.  Watson,  M.I.C.E., 
M.I.Mech.E.,  Walter  House.  Bedford  Street,  W.C.  2.  The  first  directors  are: 
R.  Gill  and  S.  B.  Saunders.  Solicitor:  E.  L.  Qill,  11,  Oueen  Victoria 
Street,   E.G.  4. 

East  Somerset  Agricultural  Power  Co.,  Ltd.  (150,640).— 

Registered  June  Slh.  Capital.  £.i.000  in  £23  shares.  Threshers,  ploughers, 
sawyers,  and  general  agricultural  workers  by  means  of  steam,  electrical,  or  other 
power,  hauliers,  owners  and  hirers  of  traction  engines  and  tractors.  &c.  Mini- 
mum cash  subscription,  £2.000.  The  first  directors  are  :— S.  B  Bartlett.  Middle 
Farm,  Yarlington,  Som. ;  W.  Burrough,  Welham  Farm,  Shepton  Montague. 
Som. :  F.  C.  Golledge.  Hadspen  Farm,  Pitcombe.  Som. :  .-\.  Hunt,  Brickyard 
Farm,  Maperton.  Som.;  .M.  R.  Morrish,  Manor  Farm.  North  Cadbury,  Som.; 
J.  Pither,  Old  Bank  House,  Castle  Gary,  Som.  Solicitors  :  Woodford.-  and 
Drewett,  Castle   Car>.   Som. 

Pratt  Bros.,  Ltd.,  Edinburgh  (10,07'2). — Private  compwnv. 

Registered  in  Edinburgh.  May  31st.  C.ipital.  £5.000  in  ft  shares.  To  fcikc 
uver  the  business  of  an  eU-cIrical  contractor,  mechanical  and  general  engi- 
neer, manufacturer  and  agent  carried  on  by  A.  Pralt  a.s  Pratt  Br»s.  The 
subscribers  (each  with  one  share)  are  :^R,  Grah:(m.  16.  Chaltners  Street, 
lldinburgh.  engineer;  A.  Pratt,  West  Park  Place,  Edinburgh,  electrical  ton- 
"    ~  ....,.«.  E«Iinburgh,  electrical  enginet-r;  M.  Pratt, 

er.     The  first   directors  are  :    R.  Graham. 
Registered  oHitc :    Dabry    Electric    Work^, 


tractor  ;~D.  Pratt,  West  Park  Plii 
West  Park    Place.   Edinburgh,   engi 
A     Pratt.    D.    Fran.    an,l    M     Pratt 
West    Park    Pl.i.e.   Edinburgh. 


Edinburgh   Electrical    Engineering  Co. 

Registered   t,U:    Jllh.      Capital.    £3.000   in    £1    shares. 


Ltd.    { 10.065 1.— 

To  carry  on  the  busi- 
of  electririans.  eli-clrical.  gas.  or  mechanical  engineers,  suppliers  of 
electricity  for  the  purposes  of  light,  heat,  motive  power,  or  otherwise.  The 
subscribers  (each  with  one  share)  are  :— J.  Plunknelt,  119,  George  Street. 
Edinburgh,  electrical  engineer;  J.  A.  Morton.  M.  Morningsid.-  Road.  Edin- 
burgh, electrical  engineer;  G.  I,vall,  47,  Frederick  Street,  Edinburgh,  elec- 
trical engineer;  J.  Beck,  101.  Hanover  Street.  Edinburgh,  electrical  engii 
T.   Hogg.  21.    Nicholson    Street^  Edinburgh,   clectri     '  '  ~     " 


Randolph  Pla 
Thistle  Street.  lidinburgh. 
W.ilter  Finl.iv. 


Smealon 

Edinburghr  electrical    engineer;    J.-  Dodds.  61, 

first    directors   are    not    stated.     Solicitor : 


Th. 
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Telephoae  Third    Hand,    Ltd.    (150,680)    —  Private  com- 

panv.  Registered  June  7th.  Capit.il,  flOO  in  £1  shares.  Owners  of  patents, 
ic.'  The  subscribers  (each  with  one  share)  are  :— Elsie  I.  Norman,  337,  Edg- 
ware  Road,  \V.  2,  secretary ,  Mrs.  L.  Kewlev,  STi,  Elgin  .Avenue,  Maida  Vale, 
W.  The  first  director  is  A.  E.  Ford  (director  o(  Northern  Motor  Co.,  Ltd., 
and  of  Ford   Boat  Co.,    Ltd.).     Registered   office  :   42,   North  Audley  Street,   W. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Lithanode,    Ltd. — Satisfaction  in   full  on   February  1/th, 

1917,  (a)  ol  debentures  dated  June  21st,  1901,  securing  i'JUU,  (6j  of  debentures 
dated  .May  2Sth,  1903,  st-curing  £500,  and  (r)  of  debentures  dated  May  6th, 
1904,  securing  £1,200  (all  notified  May  24th,  1918).  Also  registered  ;  Assign- 
ment on  May  16th,  1918,  of  process  of  two  Government  contracts,  to  secure 
alt  moneys  due  or  to  become  due  to  London  County,  Westminster  &  Parr's 
Bank. 

Tees    Power  StaUon    Co.,   Ltd.— ParticuJars  of  ,£600,000 

6  per  cent,  first  mortgage  debentures  created  by  resolutions  of  March  18th  and 
May  7th,  1918,  and  secured  by  trust  deed  of  last  date,  filed  pursuant  to 
Section  93  (3)  of  the  Companies  (Consolidation)  Act,  1908,  the  whole  amount 
being  now  issued  at  94  per  cent.  Property  charged  :  Freehold  land  at  Billing- 
ham,  Durham,  with  buildings,  &c.,  thereon,  or  to  be  placed  thereon,  benefit 
of  covenant  by  Newcastle-upon-Tyne  Electric  Supply  Co.,  Ltd.,  and  the  com- 
pany's undertaking  and  property,  present  and  future,  including  uncalled 
capital.  -    Trustees  :    Law    Debenture   Corporation,    Ltd. 

F.  A.  Jennings,  Ltd. — Del>enture,  charged  on  the  com- 
pany's undertaking  and  prope-rtv,  present  and  future,  including  uncalled 
capital,  and  machinery,  plant,  fixtures,  fittings,  tools,  stock  in  trade  and 
utensils  ol  trade,  to  secure  £5,000.  Holder  ;  E.  Pedduck,  31,  Cannon  Street, 
E.C. 

Thermo= Electric     Ore     Reduction     Corporation,     Ltd. — 

Mortgage  dated  May  23rd,  1918,  to  seeure  all  moneys  due,  or  to  become  due, 
from  company  to  London  County  &.  .Midland  Bank,  Ltd.,  Threadneedle  Street, 
E.C,   charged   on  property    at  Luton. 

Manchester  Fibrine  Co.,  Ltd. — Memorandum  of  satisfac- 
tion in  full  on  April  20th.  1918,  of  debentures  dated  Julv  4th  and  8th,  1913, 
securing    £400,   has   been   filed. 

Church  Stretton  Electric  Supply  Co.,  Ltd. — Particulars  of 

£300  debentures  created  .May  21st,  1918,  filed  pursuant  to  Section  93  (3)  of 
the  Companies  (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged  :  The  company's  undertaking  and  property  and  assets, 
present  and  future,  including  uncalled  capital  (subject  to  existing  charges). 
No  trustees. 

Yorkshire  Electric  Wiring  &  Motor  Co..   Ltd.— Mortgage 

on  leasehold  premises  at  Shcflield.  &c.,  dated  May  4th.  1918.  to  secure  all 
moneys  due,  or  to  become  due.  from  the  company  io  London  County  Sc  Mid- 
land   Bank. 


CITY     NOTES. 


Siemens  Bros, 
and  Co.,  Ltd. 


Mr.  G.  Mure  Ritchie  presided  on  Tues- 
day, at  Winchester  House,  E.G.,  at  the 
annual  meeting  of  this  company.  The 
annual  report,  which  was  adopted,  showed 
that  the  profit  for  1917,  after  payment  of  all  loan  and  deben- 
ture interest,  was  ±''213,5'i4,  before  allowing  tor  munitions 
levj'  and  excess  profits  duty.  Dividend  10  per  cent.,  free  of 
tax  (against  7  per  cent.),  paid  in  Januai-y  last,  and  £'2tl9,890 
is  carried  forward,  against  £'61,36.5  brought  in.  Cash  ix)si- 
tion  : — Sundry  debtors,  -&c.,  ^461,783;  cash  and  Treasury 
bOls,  £l'2.5,l'2(i ;  investments  in  Siemens  Bros.  Dynamo  Works, 
Ltd.,  £4t)0,000;  other  investments,  iE-56,085;  materials,  manu- 
factured goods,  and  work  in  hand,  ;£764,524;  total,  £1,807,51'2. 
Less  debts  antJ  loans,    f  1.1-55,8:38;  surplus,  £'651,674. 

The  chairman  said  that  they  met  at  a  jimcture  of  no  small 
importance  in  the  financial  and  industrial  history  of  the  com- 
pany, and  he  was  pleased  to  meet  them  for  the  first  time  as 
chairman  of  Siemens  Bros.  &  C!o.,  Ltd.,  which  was  one  of  the 
oldest — if  not  the  oldest — electrical  manufacturing  firms  in 
the  United  Kingdom,  the  business  having  been  started  as  far 
back  as  1858  in  Millbank  Row,  and  there  employing  about 
100  men.  In  was  incorporatetj  with  the  larger  factory  at 
Woolwich  in  1865.  aaid  had  now  gi'own  to  large  dimensions. 
The  past  policy  of  the  company  had  been  continued  through- 
out 1917,  during  which  the  business  exceeded  that  of  1916  by 
about  one-third,  and,  of  course,  like  all  other  large  engineer- 
ing firms,  they  were  engaged  almost  exclusively  on  war  work. 
The  expansion  in  output  occurred  principally  in  insulated 
wires  and  cables,  ebonite  and  batteries,  but  also  the  develop- 
ment in  automatic  telephony,  which  was  foreseen  by  this 
company  before  the  war,  was  continued  on  a  considerable 
scale.  They  were  etjuipped  to  provide  both  large  exchanges 
for  public  service  and  smaller  private  exchanges  of  "25  to  .500 
lines,  and.  notwithstanding  the  demands  upon  them  for  war 
work,  they  had  found  it  possible  to  complete  a  semi-automatic 
exchange  at  Port  .\delaide  (1,000  lines)  for  the  Common- 
wealth of  Au.stralia,  which  had  been  working  quite  satisfac- 
torily for  18  months,  and  a  full  automatic  exchange  for 
Grimsby  (1,300  lines)  for  the  General  Post  Office,  which 
would  verv'  .'-hortly  be  handed  over,  and  to  make  good  pro- 
gress with  a.  full  automatic  exchange  for  Stockport  (950 
lines),  also  for  the  General  Poet-  Office.  Many  private  ex- 
changes of  from  25  to  200  lines  had  been  estabUshed  in  muni- 
tions factories.  Some  1,154  of  the  company's  employes  had 
joined  the  Colours,  and  these  included  the  only  son  of  lilr. 
George  Chanvin.  their  managinc  director.  The  expansion  of 
the  business  had  caused  a  considerable  increase  in  the  r^um- 
ber  of  employes.  Whereas  before  the  war  they  employed 
about  4,0(X)  persons,  of  ^hom  1.100  were  females,  the  number 
was  now  oyer  5,600,  inclijding  3,600  females.    The  proportion 


of  males  to  females,  which  before  the  war  was  three  to  one, 
was  now  about  equal.  Their  relations  with  the  staff  and 
workpeople  had  been  and  were  good.  Proof  of  the  happy 
relationship  existing  between  the  company  and  its  employes 
was  afforded  by  the  long  service  of  many  of  them.  A  con- 
tinuous service  of  50  years  with  the  company  was  not  un- 
common— m  fact,  three  had  reached  their  jubilee  of  service 
with  the  company  this  year.  The  profit  of  £'208,.5'25  showed 
a  substantial  increase  over  that  of  the  preceding  year,  attribu- 
table to  the  vei^y  much  larger  volume  of  business  done.  An 
interim  dividend  of  10  per  cent.,  free  of  income-tax,  had  been 
paid,  but  no  fm'ther  liistribution  for  the  year  1917  could  pro-  ,, 
lierly  be  considered  until  tlie  Government  claim  for  excess 
profits  duty  had  been  adjusted.  After  obtaining  the  opinion 
of  Sir  John  Simon,  K.C.,  they  found  it  necessai'y  to  recon- 
struct the   accounts  of  the  Dynamo  Co.  for  1914,   1915,  and 

1916,  a  matter  involving  considerable  labour  and  time,  which 
delayed    the   completion   of  the  Dynamo  Co.'s  accounts   for 

1917.  There  were  other  matters  al.so  aft'ecting  the  assessment 
to  excess   profit   duty    which  had  to  be  dealt   with.     In    the 
balance  sheet  the  most  important  item  on  the  assets  side  was 
the  entry  of  £764,524  for  materials,  manufactured  goods,  and 
work  in  hand.    This  was  more  than  double  the  corresponding 
pre-war  amount,  which  at  December  31st,  1913,  was  £377,385. 
The  increase  was  due  entirely  to  the  growth  of  expenditure 
on  orders  in  hand,  the  value  of  which  exceeded  a  million  and 
a  half  at  December  31st  last.    Another  important  item  among 
then-  assets  was  the  company's  holding  of  the  whole  of  the 
issued  capital  of  Siemens  Bros.  Dvnamo  Works,  Ltd.,  namely, 
£200.000  in  shares  and  £'200,(HK»  in  debentures.     At  the  out- 
break of  the  war  the  share  capital  cif  this  company — that  is, 
Siemens    Bros,    c^-    Co.,    Ltd.— amounted    to   £600,000,    with 
£l-50.0l.)0  in  4  i>er  cent,  debentures  ranking  in  priority  thereto, 
nearly   all  the  shares  and  about  one-third  of  the  debentures 
being  held  by  Gennans.     ]\Ioreover,  the  German  shareholders 
had  .supplied  about  £1,350.(XX)  of  additional  capital  to  meet  the 
requii'ements  of  the  growing  business  of  Siemens  Bros,   and 
Co.  and  Siemens  Bros.  Dynamo  Works.    In  accordance  with 
the  provisions  of  the  Trading   with   the  Enemy  Amendment 
Act,    1916,   the  whole   of   the  Gei-man  interest  in   the   shares 
and  the  additional  capital  before  mentioned  was  vested  in  the 
Public   Trustee,   who  took  steps  to    realise    it   by  sale    to  a 
British    buyer.      Tenders    were    called    for,    and   considerable 
interest  in  the  sale  was  aroused.     On  December  14th,  1917,  a 
sale  was  effected  of   the   share   capital   of   Siemens  Bros,  to 
Messi's.   C.  B.    Crisp   &   Co.     An    unportant  provision  of  the 
contract  of  sale  was  the  issue  to  the  Public  Trustee  by  this 
company  of  debentm-es  to  the  amount  of  £1.330,000,  to  bear 
interest  at  the  rate  of  4i  per  cent,   per  annum,  in  order  to 
provide  for  the  repayment  of  the   capital   (other  than  share 
capital  and  the  participation  in  the  4  per  cent,  debentures) 
employed  in  the  business  by  the  former  German  proprietors. 
The  company  agreed  with  the  Public  Trustee  that  he  should     - 
have  the  right,  after  the  conclu.sion  of  Peace,  to  call  upon  the 
company    at   one    year's  notice   to  redeem   such    debentures. 
Subject  to  such  arrangement  they  were  redeemable  by  annual 
drawings  calculated  to  extinguish  the  whole  in  25  years  from 
the  date  of  their  i.s.sue.     The  is.sue  of  the.se  debentm-es  to  the 
Public  Trustee  replaced  in  the  company's  books  the  Gennan 
portion  of  the  iteui  of  £1,155,838  shown  in  the  balance  sheet 
now  in  their  hands,  and  other  sums  owing  by  the  Siemens 
Dynamo  Co.,  which  were  not  thsclosed  in  the  balance  sheet, 
but  which  would  duly  appear  in  that  of  the  Dynamo  Co.     On^ 
the  completion  of  the  arrangements  between  the  Public  Trus- 
tee and  the  British  purcha.sers  of  the  German-owned  shares 
the  board  was  reconstituted,  and  was  now  composed  of  the 
following  : — Mr.  G.    Mure  Ritchie   (chairman),   the  Rt.   Hon. 
Sir  William   Bull,   M.P..  Sir  Clifford  Con-,   Bart..  M.P.,  the 
Rt.   Hon.  Lord  Queenborough.   Mr.   H.   J.  Thomas,  and  Mr. 
G.    Chauvin,    the   last-named    being    the    managing    director. 
Since  the  new  board   was  formed  attention   had   been   given 
to  many  que.stions  concerned  with  the  development  of  Siemens 
Bros,   into  a    great    national   manufacturing  asset,   and    little 
time  had  been  available  for  discussing  a  scheme  of  rearrange- 
ment of  the  share  capital.    The  subject  had,  however,  been 
under  con.sideration,  and  the  board  recognised  the  advisability 
of  so  changing   the  capital  arrangements  as  to  make  them 
conform    with    the   ordinary   practice    of   British    companies. 
Equilibrium   must   be  e.-^ablished   bctwivn   the   share    capital 
and  the  dolientures.  and  with  this  object  the  board  might  at 
an  early   date  a.sk  the  shareholders  to  approve  a  scheme  for 
enlarging    the    share    capital    to    £1  ,.50(1.000.    or    to   an    even 
greater  .sum,   in  shares  of  £1  each.     Of  that  number  a   sub- 
stantial portion  would  remain   in  reseiTe  for  future  develop- 
ments,   but  as   to  400.000,  if  issued   for   cash,   the   proceeds 
would    be   available    for   the  retirement    of   a   coiTesponding 
amount  of  debentures,  thereby  anticipating,  in  part,  the  poet- 
war    contingency   which    confronted   the   company.       If  the 
matter  be  carried  through  on  the  lines  now  roughly  indicated, 
the    joint    concem-s — that   was,   Siemens    Bros,    and   Siemens 
Dvnamo   Works — would  be    represented   bv   an   imied  share 
capital  of   fl.OOO.OCiO.  a  debenture  issue  of  £150,000  carrv'ing 
interest  at  4  per  cent,  per  annum,  and  the  second  debentures 
issued  to  the"  Public  Ti'ustec,  amounting  to,  say,   £1,000,000. 
carrying  interest  at  4^  per  c5nt.  ner  annum.     These  readust- 
ments  were  a!!   subject  to   negotiations  which  mast  be   con- 
ducted ■"•ith  the  authorities  concerned    but  he  thoucht  that, 
as  the  Board   of  Trade  desired  that   the  company   should  be 
eo  a*sisted  in  its  developments  as  to  ensure  its  future  espan- 
sioD  JD  British  h&nd»,  tbey  wer^  justifted  in  believing  that 


Vol.82.  No.  2,116.  JUNE  H,  1918.]       THE    ELECTRICAL    REVIEW. 


571 


sympathetic  consideration  \'\ould  be  given  b3'  the  authorities 
to  theii-  proposals  tor  the  financial  reconstruction  of  the  com- 
pany when  they  were  put  forward.  Coming  to  Siemens  Bros. 
Dynamo  Works,  Ltd.,  which,  as  already  stated,  was  entirely 
owned  by  Siemens  Bros.  &  Co.,  the  main  features  of  the 
Dynamo  Co.'s  ti-ading  for  1917  as  comixired  with  1916  was 
an  increased  turnover  in  the  United  Kingdom  and  a  decrease 
overseas.  The  value  of  unexecuted  orders  at  December  31st 
last  was  ±1,145,000.  The  Dynamo  Co.,  in  association  with 
Siemens  Bros.  &  Co.,  had  purchased  :650,OOO  of  War  Loan,  i 
and  had  given  temporary  financial  a8si.stance  to  the  extent 
of  several  thousands  of  pounds  to  War  Savings  Associations 
among  the  employes.  Prior  to  the  war  the  Dynamo  Co.  em- 
ployed 3,389  persons,  of  whom  3"28  were  women.  It  now  em- 
ployed -2,439  persons,  including  650  women.  Thus  the  pro- 
portion of  men  to  women,  whicti  before  the  w^ar  was  10  to 
one,  was  now  about  four  to  one.  Since  the  enti'y  of  the  new 
directors  into  otiice,  negotiations  had  been  set  on  foot  with 
other  British  companies  doing  similar  industrial  business 
with  the  object  of  bringing  guch  manufacturers  together  for 
the  reduction  of  unnecessary  competition,  and  the  avoidance 
of  duplicating  machinery,  staffs,  work.shops,  and  offices.  Such 
co-operation  would  make  for  the  more  continuous  i-unning  of 
plants,  the  employment  of  more  labour,  and  greater  regu- 
larity in  the  volume  of  such  emploj'ment,  with  the  attendant  - 
advantages  of  cheaper  production,  increased  efficiency,  and 
improved  quality.  It  meant  the  avoiding  of  unnecessary  ex- 
pense in  storage  and  in  selling  organisations,  and  reduced  to 
a  minimum  the  duplication  of  stocks.  An  even  more  im- 
portant advantage  aimed  at  was  the  amalgamation  of  design- 
ing offices  and  the  interchange  of  the  accumulated  experience 
of  all  the  i>articipants,  their  designs  and  methods.  This, 
again,  meant  reduction  of  expenditme  and  increase  of  effici- 
ency. The  advantages  arising  from  such  industrial  alliance 
woiild,  moreover,  make  it  possible  to  carry  out  complete  in- 
stallations within  the  aUied  group.  Alliances  of  this  nature 
had  already  been  arranged  with  Messrs.  Dick,  Kerr  &  Co., 
Ltd.,  in  the  field  of  dynamo  installations  in  all  its  ramifica- 
tions, and  other  alliances  were  in  contemplation.  From  the 
earliest  days  scientific  research  and  experimental  work  of  a 
high  class  had  been  a  feature  of  this  business.  The  staff  of 
Siemens  Bros.  &  Co.,  Ltd.,  and  Siemens  Bros.  Dynamo 
Works,  Ltd..  contained  about  \&  university  men,  and  it 
would  be  a  feature  of  their  policy  to  encourage  the  employ- 
ment of  men  of  that  cla.ss,  because  they  all  recognised  that 
:n  the  future,  far  more  even  than  in  the  past,  they  would  be 
m  an  era  of  the  more  scientific  development  of  industry. 

During   1917   the    gross   receipts    of   the 

Delhi  Electric     tramway    undertaking   were    fl3..343.    and 
Tramways        those  of    the  electric    supply    undertaking 

and  Li^htinj^      £25,785,    representing   increases  of   20   per 

Co.,  Ltd.  cent,  and -124  per   cent,    respectively  over 

the   figures  for  1916.     The  net  revenue  of 

the  eoiiihined    undertakings   was  fl3,119,   against   fll,.593  in 

1916.  As  present  conditions  have  increased  all  items  of  ex- 
penditure and  ne<?es,sitated  restrictions,  the  increase  is  I'e- 
garded  as  .satisfaetory.  After  meeting  expenses,  paying  de- 
benture and  loan  interest  and  Indian  income-tax,  al.so  putting 
£5,0(X)  to  depreciation  of  plant  and  equipment  and  fl.-')00  to 
resei-ve  for  renewals,  the  profit  is  £4,419,  plus  £1,089  brought 
forward.  .\  dividend  of  4  per  cent.,  less  tax,  on  the  preferred 
shares  is  to  be  paid,  and  £1,-508  canned  forward.  The  plant 
and  equipment,  including  rolUng  stock,  have  h»^n  main- 
tained in  giwd  condition,  notwith.standing  diflicii''^/ies  of  ob- 
taining spare  parts  of  all  kinds,  and  the  cost  has  ueen  charced 
to  revenue.  Plant  additions  during  1017  cost  £8,964.  The 
new  3;50  b.h.p.  Diesel  engine  was  put  into  operation  in  April 
1918.  Increased  demand  for  cun-ent  during  the  winter  necessi- 
tated the  working  of  the  plant  under  unfavourable  condi- 
tions. The  situation  was  met  without  undue  hardship  to 
con.sume)-s.  The  provision  of  other  necessary  plant,  equip- 
ment and  mains  mu-iit  remain  in  abeyance  for  the  present. 

The   report  for  1917  shows  that   the  re- 

Anglo=  ceipts   were   £2.783,412,    and   the    working 

Arj^entine         expenses     £2,0,51,746,      leaving     £731,665, 

Tramways        plus  interest  on  investments,  &c..  £38.321, 

Co.,  Ltd.  and    £.50.969    brought   forward.        Annuity 

to  the  Citv  of  Buenos  Aires  Tramwavs  Co. 

(1904).  Ltd..   absorbs  £70.660.  interest,  and  sinking   funds  on 

debenture    stcx-ks  £.587.821.    sinking    fund    for  redemptinn    f>f 

preference  and  ordinary    shares   £6,485;   interim   dividend   on 

51  per  cent.  cum.  fir.st  pref.  shares  for  half-year  ended  -liine. 

1917.  £88,0011.  leaving  balance  of  net  revenue  carried  to  1918 
£67,990,  The  traffic  receipts  for  1917  showed  an  increase  of 
£47,776,  and  the  passengers  canned  were  324  millions  odd, 
an  increa.se  of  5,811,811.  The  abnonnal  cost,  of  fuel  con- 
tinued during  the  vear.  and  the  electric  traction  expenses, 
were  £6.39, .541,  which,  after  allowing  for  the  additional  mile- 
age nin,  is  £273,734  in  excess  of  what  the.se  expenses  would 
have  been  if  the  cost  of  fuel  had  continued  on  the  pre-war 
basis.  In  all  other  items  of  expenditure  the  strictest  ecnnomv 
continues  to  be  exerci.'aed.  Capital  outlav  on  works  has  been 
restricted  to  £41.213.  In  view  of  the  uncertaintie.s  regarding 
the  provision  and  cost  of  fuel,  owing  to  the  scarcitv  of  ton- 
nage _  the  heavv  ocean  freights,  and  the  decrease  of  labour, 
the  directors  are  unable  at  present  to  reconimeod  the  diotribu- 
tioR  of  a  final  dividend  on  the  cum.  fir?t  pref.  shares  for  the 
second  half  of  1917.  A  tribute  is  paid  to  the  able  manage- 
ment of  Mr,  Pe<Jriali,  and  to  the  loyalty  of  his  s^aff,  which 


have  enabled  the  tramway  services  to  be  continued,  notwith- 
standing great  labour  umest  in  the  Argentine.  The  general 
manager  reports  on   the  outlook  as  follows  : — 

There  are  good  prospects  as  to  a  revival  of  business  in  general,  consequent 
upon  the  settlement  of  the  purchase  by  the  Allied  Governments  of  our  excess 
crops  at  fixed  minimum  rates,  and-^the  opening  of  large  credits  in  favour 
of  the  I5ritish  and  French  Goveri'ments.  The  results  of  this  excellent  arrange- 
ment, and  the  abundant  grain  harvests  and  improxed  general  prospects  are 
improved   all    round  and   upon    a    sound    basis,  and    although 


then 


lot   of    Ic 


the  cost  of  current, 
spite  of  considerable 
tion   in    working  houi 


ake  up,  there  is  no  doubt  that 
for  the  better.  The  number  of  empty  houses  and  flats 
e  already  beginning  to  feel  the  effects  of  this  improved 
traffic.  Expenses  per  car  kilometre,  always  excluding 
/ill  be  kept  down  to  below  the  level  of  last  year,  in 
allowe'l  to  some  of  our  workmen,  and  reduc- 
irse,  the  price  of  current  is  the  one  unknown 
11,    I   am  afraid,   be  higher  than  ever    this  year. 


Kalgoorlte    Electric    Power    &    Lightin;;    Corpn.,    Ltd. — 

During  the  year  the  cost  and  dilficulty  of  can-ying  on  the 
business  have  been  continuously  cumulative.  The  effects  of 
the  shortage  of  labour  and  of  shipping  are  more  evident  and 
more  felt  as  the  months  and  years  go  by.  Prices  of  all 
requisities  are  higher,  and  it  is  difficult  to  get  some  essential 
thing>^  .shipped  at  all.  The  profit  amounts  to  £15,911,  a  de- 
crease of  £2,907,  which  is  rather  less  than  was  anticipated. 
£6,0f.)0  was  distributed  as  preference  dividend,  and  £6,000 
was  placed  to  the  credit  of  the  debentm-e  redemption  fund. 
The  ilcbenture  debt  has  been  reduced  from  £61,200  to 
£30,0(JO,  and  a  further  reduction  of  £7, -500  has  to  be  made 
at  the  end  of  this  year.  In  view  of  this  obligation,  the 
directors  were  unaljle  to  recommend  the  payment  of  a  divi- 
dend on  the  preference  shares  in  April  last.  The  balance 
sheet  now  .shows  that  the  sum  carried  forward  is  insufficient 
to  permit  of  any  further  dividend  being  paid  until  the  profit 
of  the  cunent  year  has  been  ascertained,  and  provision  made 
for  debenture  interest  and  repayment,  and  for  heavier  claims 
for  income-tax.  The  property  ha.s  been  maintained  in  good 
condition,  and  the  plant  and  machinery  in  thorough  working 
order.  No  important  consumer  has  ceased  to  take  cun-ent, 
but  nearly  all  customers  are  taking  less  than  before  the  war. 

New  General  Traction  Co.,  Ltd. — For  the  year  ended 
March  31st  the  revenue  amounted  to  £18,575.  Profit  £11,040, 
plus  £8,U70  brought  forward,  making  £19,110,  The  directors 
reconuiiend  a  dividend  of  4  per  cent,,  less  tax,  carrying  for- 
ward £8,630.  A  dividend  of  2  per  cent,  was  paid  by  the  Nor- 
wich Electric  Tramways  Co.  for  the  year  ended  June  30th, 
1917,  The  Douglas  Southern  Electric  Tramways  systeni  is 
still  closed  down  on  account  of  the  war.  The  income  received 
from  the  Philadelphia  undertaking  for  1917  amounted  to 
£13,8.59   after  deduction  of  American   income-tax. 

Bombay  Electric  Supply  &  Tramways  Co.,  Ltd. — Total 
revenue  for  1917,  including  sale  of  cunent  to  the  tramways, 
£439,.s.50,  an  increase  of  £65,383,  or  17.77  per  cent.  Total  ex- 
lienditure  £183,457,  an  increase  of  £26,769.  or  17.08  per  cent. 
Net  receipts  £256,393,  an  increa.se  of  £39,614,  or  18.27  per 
cent,  .\fter  paying  debenture  interest,  putting  £43,333  to 
depreciation,  providing  for  excess  profits  tax.  and  contributing 
to  the  provident  fimd.  6  per  c«nt.  is  paid  on  the  pref.  shares, 
and  10  i>er  cent.,  plus  a  bonus  of  4  i)er  cent,,  free  of  tax,  on 
the  ordinary  .shares,  leaving  £6,768  to  caiTy  forward,  after 
paying  a  month's  pay  to  officers  and  employes  by  way  of  a 
bonus,  absorbing  £4,900. 

United  River  Plate  Telephone  Co.,  Ltd. — The  gross 
earnings  for  1917  were  £793,670,  and  the  gross  maintenance 
and  other  charges  in  .Argentina  and  London  were  £-528,252, 
leaving  £265,418  profit.  After  paying  debenture  interest,  pre- 
ference dividend,  and  a  total  of  8  per  cent,  for  the  year  on 
the  ordinary  shares,  free  of  income-tax,  £2,000  is  put  to  the 
staff  provident  fund.  £60,0(K)  to  reserve.  £40.000  to  reserve 
(war  contingencies)  fund,  and  £17.308  is  to  be  carried  forward. 

British  Insulated  &  Helsby  Cables,  Ltd. — .\ccarding  to  a 
financial  daily,  at  an  extraortiinary  meeting  held  at  Liverpool 
last  week,  a  resolution  was  imanimously  passed  providBig  for 
alterations  to  the  articles  of  assix^iation  so  as  to  enable  the 
directors  to  capitalise  the  undivided  profits,  and  to  distribute 
them  among  the  .shareholders  in  the  fonn  of  ordinary  shares. 

Submarine  Cables  Trust.  Ltd. — For  llie  vear  to  .April 
15th  revenue  amounted  to  £27,694,  and  expenses  to  £1.773. 
leaving  £25,921.  Aft<T  providing  £14,802  to  meet  jwyment  of 
coupons,  i'l  1.(193  has  bi^ni  transferred  to  redemption  fund, 
leaving   £93  to  be  larrieil    forward. 

Calcutta  Tramways  Co..  Ltd. — Final  dividend  5s.  6d.  per 
share  making  8  per  cent,  for  the  vear.  free  of  tax;  to  reserve 
for  depreciation,  &c..  £25,000;  to  staff  providejit  fund.  £1,299: 
carrying  fonvard.  subject  to  excess  profits  duty  and  Indian 
super-tax,   £8,434. 

Telephone  Co.  of  V.fSiypt.  Ltd. —The  "Times"  .states 
that  the  directors  have  announced  their  intention  of  redeem- 
ing the  outstanding  45  per  cent,  debenture  stock  on  Novem- 
ber 30th  at  the  redemption  price  of  107^  per  cent. 

Vulcan  Boiler  &  General  lasorance  Co..  Ltd.— Interim 
dividend  9  per  cent.  (4s.  6d.  per  fhaxe),  less  tax,  on  ordinary 
shares. 

Brazilian  Traction,   Light  &  Power  Co..   Ltd.-=Quarterly 

dividend  li  per  cent,  on  the  cum.  pref,  Bhares, 
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Yorkshire  (AVoollen  District)    Electric  Tramways,  Ltd — 

Kovenue  for  1917  £84.585,  against  J^TG.MO  for  1916.  To  re- 
newals fund  ilO.OtKI.  to  resen-e  £5, (ill.  i",  per  cent,  dividend 
or  ordinary  shaa'e.s,  carry  forward  A'5,l'J9. 

Brusli  Electrical  Engineering  C».,  Ltd. — Dividend  om 
ordinary  stock  for  years  1916  and  1917,  6  per  cent,  per  annum; 
to  depreciation  £7,331  and  £699,  general  reserve  £12,674,  car- 
ried forward  £12,700. 


STOCKS     AND     SHARES. 


TuESD.\Y  Evening. 
Industrials  claim  the  mo.st  attention  in  the  Stock  Exchange. 
Other  markets  are  steady,  and  there  is  more  business  doing 
than  there  has  been  lately,  but  dealing  conditions  do  not  get 
easier.  Money  absorption  by  the  National  \\'ar  Bonds,  added 
to  the  settling-up  of  their  affairs  by  middle-aged  men  who 
e.x[)ect  to  lie  called  up  sooner  or  later,  continue  to  be  deter- 
rents to  fresh  enterprise,  so  that  the  man  who  buys,  equally 
with  the  man  who  sells,  tends  to  feel  dissatisfied  with  the 
prices  at  which  his  agents  cany  out  his  orders,  he  not  grabl> 
mg  the  increasing  difficulties  that  ^  attend  negotiations  of 
stocks  and  shajres.  The  news  from  the  Western  Front  con- 
tinues sufficiently  .serious  to  add  an  element  of  discourage- 
ment to  activity  in  the  House.  Once  more  it  must  be  noted 
that  fax  more  interest  centres  upon  Conduit  Sti'eet,  the  White 
City,  HoUoway  Road,  and  other  similar  places  now  well  known 
to  I_jondoners  of  the  new  militai-y  age,  than  does  Throg- 
rnorton   Street.  4 

The  Electricity  Supply  max-ket  is  duU,  shares  being  disposed 
to  give  way  where  they  move  at  all.  Bromptons  are  os. 
do\^■n,  and  .so  are  "  City  Lights."  St.  James's  and  Metro- 
ixilitans  arc  both  I  easier.  The  two  County  of  Loudon  issues, 
however,  are  nominally  advanced.  The  reason  given  in  the 
Stfick  Exchange  for  the  depression  which  has  over.spread  the 
list  as  a  ^^hole  is  that  there  are  two  or  three  deceased  accounts 
overhanging  the  maiket.  and  that  the  lines  of  shares  in  these 
are  rendered  more  difficult  to  place  by  reason  of  the  caution 
induced  by  the  rationing  of  electricity  to  householders.  Those 
companies  which  depend  largely  upon  their  power  business 
arc  naturally  less  likely  to  feel  any  ill-effe^'ts  from  this  cause 
than  are  tho.<^e  Tvhicli  concern  themselves  chiefly  with  domes- 
tic lighting.  Circles  which  are  well  informed  claim,  how- 
ever, that  tlie  reduction  of  one-sixth  in  ordinary  hghting  is 
not  likely  to  make  much  difference  to  the  profits  of  com- 
panies engaged  insupply,  but,  of  cour.se,  until  this  is  verified, 
it  can  hardly  be  expected  that  the  average  investor  will  be 
tempted  to  buy  electricity  shares.  Meanwhile,  it  may  be 
noted  that  the  City  Co.  annoimces  a  further  incre^.se  in  price 
to  its  consumers :  the  new  rate  will  be  50  per  cent,  higher 
than  that  prevailing  on  the  outbreak  of  war. 

The  ilanufacturing  gioup  is  finn.  The  Bi-ush  report,  com- 
mented uiKvn  here  la.st  week,  ha.s  had  a  good  effect.  Tlie 
gross  prolit  is  over  £'20.(KM")  up,  and  expen.ses  rose  £2,(iO(l, 
while  th^^  company  lias  w).s<-ly  set  aside  £15,500  for  mainten- 
ance, which  is  nearh-  £6.00(J  more  than  la.st  yeai-.  The  general 
resen'e  gets  £12.7(K),  an  increa.se  of  £5,600,  and.  as  mentioned 
before,  the  Ordinary  stock  will  have  a  dividend  of  6  per  cent, 
for  each  of  the  years  1916  and  1917.  The  Ordinary  stock 
has  not  changed  hands  since  the  issue  of  the  reixirt.  the 
nominal  price  being  .5-5 — 65.  and  the  last  business  lieing 
marked  at  44  a  month  ago.  The  4j  yier  cent.  Second  Deben- 
ture stock,  which,  of  course,  will  i-eceivo  its  interest  at  the 
end  of  this  month,  is  quoted  49-52,  so  that  the  yield  comes 
out  to  over  9  per  cent,  on  the  money.  The  First  Debenture 
stock  stands  at  60^.  and  the  5  per  cent.  Prior  Lien  Debenture 
stock  at  75.  though  in  the  ca.se  of  all  the  issues  there  is  little 
stock  on  offer.  The-  Calcutta,  Tramways  Co.  has  declared  a 
dividend,  making  8  per  cent,  free  of  tax  for  the  year,  com- 
paring with  9i  per  cent..;  less  tax,  for  the  previous  twelve- 
month. This,  of,  course,  ia  an  improvement,  and  the  Ordi- 
nary shares  have  risen  to  7.  the  Preference  being  4,  and  the 
4i  per  cent.  First  Debentui«  stock  73.  A  slight  i-ecovery  in 
Txindon  United  Tramways  4  per  cent.  Debentui'e  .stock  raised 
the  price  to  38. 

One  of  the  features  in  the  industrial  market  is  a  sharp  rise 
in  Marconis,  the  price  putting  on  os.  at  31.  No  explanation 
was  forthcoming  in  the)  market,  except  an  expectation  that 
the  Marconi  ^larine  Co..  in  which  the  parent  concern  is 
largely  intei-ested.  is  on  the  point  of  publishing  an  excellent 
i-cport.  Marines  io.se  to  24,  .Americans  are  better  at  23s.,  and 
Marconi  Preference  at  2|  are  -|  higher. 

Calile  stocks  and  shares  have  again  improved  uixin  their 
previous  n.-^es.  Ea.stern  Ext^^n.^ions  ha vei  risen  to  15^.  bring- 
inc  them  level  with  Western  Telegraphs,  and  Ea.-^U'nis  at 
LW.J  ajre  a  point  up.  standing  tjiis  much  hicher  than  the 
shares  of  the-  two  companies  iu.st  mentioned.  Tndo-Telegraph 
gained  another  10s..  and  other  members  of  the  grouji  are 
veiw  firm.  F^ited  River  Plate  Telephone  have  improved  to 
7  5/16,  and  Chile,  Telephones  hold  the  gain  of  10s.  acquired 
last  week.  We.st  India  &  Panama  Firsts  hardened  to  8i. 
In  the  manufaoturing  list.  Henleys  at  21  are  5s.  higher. 
General  Electric  Ordinary  at  21i  are  15s.  up.  India-Rubber 
shares  have  again  spurted,  a  rise  of  12s.  6d.  taking  the  price 
to  16i.     Amongst  the  engineering  shares,  Babcock  &  Wilcox 


have,  recovered  to  3|.  Iron  a,nd  Steel  shares  generally  are 
harder,  and  there  is  a  very  good  tone  about  the  mai'ket  as 
a  whole. 

The  home  railway  list  keeps  steady,  wdthout,  however, 
sufficient  business  occurring  to  affi^'t  quotations  to  any  appre- 
ciable extent.  Districts  put  on  another  i  at  155,  the  fare- 
raising  [Xissibilities  being  regarded  as  the  reason  for  the 
slight  demand  for  the  stock,  and  Metropolitans  at  20i  have 
reijlaced  the  fraction  which  they  shed  last  week.  Under- 
r  ground  Electrics  have  not  moved. 

The  Anglo-Argentine  Tramways  Co.  has  done  badly  on 
account  of  the  abnormal  cost  of  fuel,i  and  the  report  is  dis- 
tinctly disappointing.  The  company  postpones  the  final  divi- 
dend on  its  First  Preference  shares,,  thereby  dashing  the 
hopes  of  those  who  had  expected  the  company  to  make  a 
better  showing  in  re.siiect  of  the  last  six  months.  No  changes 
have  been  marked  against  the  company's  issues,  but  the 
market,  of  com-se,  is  not  so  firm  aa  it  was.  Brazilian  Trac- 
tions subsided  a  ixiint.  On  the  other  hand,  British  Columbia 
stocks  are  rather  better,  both  the  Preference  and  Preferred 
impro\"ing.  Mexicans  hold  their  recovei"y,  and  the  various 
Brazilian  Tramway  bonds  are  also  steady  at  the  advanced 
prices. 

Notwithstanding  the  further  reduction  in  the  price  of 
rubber,  rubber  shares  are  geneiuUy  harder,  buying  from  the 
provinces  having  a  good  effect  upon  an  oversold  market.  The 
armament  shares  also  are  better,  on  the  idea  that  official 
details  will  be(  published  almost  at  once  in  connection  with 
the  merger  between  the  undertakings  engaged  in  explosives. 
Of  base-metal  shares,  the  be.st  showing  continues  to  be  mad^ 
by  those  in  the  New  South  Wales  group.  There  is  not  much 
doing  in  the  shares  of  the  companies  connected  with  tin  and 
copper. 

SHARE     LIST     OF     ELECTRICAL    COMPANIES. 


Ho 


Ele 


COMP 


Dividend 


1D16.   1917. 


Pi-ice 

June  11,  Rise  or  fall 
1918.       this  week. 

Brompton  Ordinary 9  10  6*               —J 

Charing  Cross  OrdinaiT     . .        ,,5  i  '    ^               — 

do.        do.        do.     '  U  Pref...  4*  4^  3J               — 

Chelsea "..        ..  3'  .5  3                — 

City  of  London          8  8  _lli               —J 

do.        do.    6  per  cent.  Pref.  . .  R  6  9|               — 

County  of  London 7  7  10 j 

do.          do.      6  per  cent.  Pref.  fi  6  10 , 

Kensington  Ordinary          . .         . .  6  7  5i 

London  Electric        Nil  Nil  IJ 

do.        do.      6  per  cent.  Pref.  ..45  3J 

Metropolitan 3  4  34 

do.          4J  per  cent.  Pref.    ..  4i  4*  M 

St.  James'  and  Pall  Mall  . .         . .  8  9  6| 

South  London           .5  5  Sjh 

South  Metropolitan  Pref 7  7  21/- 

Westminster  Ordinary       . .  7  '9  6J 

TELEiiRArHS      AND      TELEPHONES. 

Anglo-Am.  Tel.  Piet 6  6  94 

do.              Def n  n  22 

Chile  Telephone       8'  —  8J 

Cuba  Sub.  Ord 7  7  91 

Eastern  Extension 8  8  15^ 

Eastern  Tel.  Ord.     . .        . ,  8  8  1.tR.4 

UloheTel.  andT.  Old 7  —  15 

do.        do.         Pref 6  6  10 

Great  Northern  Tel 24  22  38 

Indo-European          13  —  49J 

Marconi           15  —  3g 

Oriental  Telephone  Ord 10  —  4A 

United  R.  Plate  Tel 8  8  7?, 

West  India  and  Panama    . .         . .  fid.  9d.  H 

Western  Telegraph             . .         . .  8  8  15| 

Home    Rails. 

Central  London  Ord.  Assented    . .  4  4  fi2^ 

Metropolitan 1  1  20| 

do.          District          . .         . .  Nil  Nil  15| 

Underground  Electric  Ordinary. .  Nil  Nil  if 

do.                do.         "A"         ..  Nil  Nil  S/- 

do.               do.        Income   ..  G  4  76^ 

FouEKtS    Trams,    Arc. 

Adelaide  Sup.  6  per  cent.  Pref.    . .  6  6  4-j 

.4nglo-Arg.  Trams.  First  Pref.     . .  5J  5i  3 

do.           do.      2nd  Pref.  oJ  —  2* 

do.           do.      5  Deb 5  5  63 

Brazil  Tractions       —  —  42 

Bombay  Electric  Pref 6  6  9J 

British  Columbia  Elec.  Rlv.  Pfce.  5  6  61* 

do.               do.         Preferred  Nil  Nil  43J 

do.               do.        Defened  Nil  Nil  35 

do.               do.         Deb.      ..  U  4i  63 

Mexico  Trams  5  per  cent.  Bonds  .  Ml  Nil  37J 

do.           6perceut.  Bonds...  Nil  Nit  30 

Mexican  Light  Common   ..         ..  Nil  Nil  20 

do.              Pref Nil  Nil  26A 

do.             1st  Bonds..         ..  Nil  Nil  37* 

MANrKACTritixi.;  Companies. 

Babeook  &  Wilcox               . .         . .  15  15  3| 

British  Aluminium  Ord 10  10  IfJ 

British  Insulated  Ord.        . ;  20  20  33 

British  Westinghouse  Pref.         . .  7*  7S  '2,% 

Callenders 20  —  17J 

do.        5  Pref 5  5  4 

CastnerKeUner        22  20  3^ 

Edison-Swan,  fully  paid     . .         . .  —  —  2| 

do.      do.    4per  cent.  Deb.    ..4  4  75* 

Electric  Construction         . .         . .  7*  10  1,% 

Gen.  Elec.  Pref 6  6  10^ 

do.        Ord 10  10  20* 

Henley 25  25  21 

do.    4*  Pref 4*  4*  3? 

India-Rubher 10  10  16} 

Telegraph  Con 20  20  42S 

'  Dividends  paid  free  of  Income  Tax 
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INSTRUMENTS     FOR     CENTRAL-STATION 
SWITCHBOARDS. 


By  G.  W.  STUBBIXGS. 


The  switchboards  of  a  modern  central  station  giving  D.c. 
low-tension,  e.h.t.,  and  ti-action  supplies  are  an  exceedingly 
important  section  of  the  whole  plant,  and  in  works  of  even 
moderate  output  will  occupy  considerable  space.  The 
function  of  a  switchboard  is  of  a  dual  character,  in  that  on 
it  are  assembled  both  the  switch  and  control  gear,  and 
also  the  measuring  instruments.  The  number  of  these 
latter  is  considerable,  and  their  cost  is  a  large  percentage  of 
the  total  cost  of  the  whole  switchlioard.  It  is,  therefore, 
desiraljle  tn  know  with  some  amount  of  certainty  the  degree 
of  accuracy  retjuisite  with  instruments  for  certain  specific 
purposes.  Instruments  with  accuracy  superior  to  that 
required  for  their  purpose  will  increase  the  cost  of  the  switch- 
board without  any  corresponding  advantage  being  obtained, 
while  the  provision  of  instruments  of  accuracy  inferior  to 
that  called  for  by  circumstances  m]}  be  even  more  undesir- 
able, and  the  consequences  of  such  lack  of  accuracy  may  be 
far-reaching. 

The  majority  of  switchboards,  as  a  rule,  contain  a  larger 
number  of  ammeters  than  of  any  other  type  of  instrument. 
Ammeters  are  frequently  the  only  instruments  on  large 
feeder  switchboards.  For  feeder  panels  it  seems  very  clear 
that  a  high  degree  of,  accuracy  is  not  called  for,  only  an 
approximate  indication  of  the  current  being  required. 
Indeed,  it  may  be  said  that  current  is  not  a  quantity  re- 
quired to  be  known  more  than  approximately  in  central- 
station  work.  For  this  reason  it  seems  clear  that  a  cheap 
type  of  ammeter  will  serve  all  the  pui-poses  required  on  the 
central-station  switchboard.  Such  instruments  should,  of 
course,  be  dead  beat  ;  but  dead-beatness,  at  one  time  con- 
fined to  instruments  of  the  moving-coil  type,  is  now  obtain- 
able with  moving-iron  instruments.  The  accuracy  of  these 
latter  instruments  cannot,  peihaps,  be  checked  so  easily  as 
that  of  sliunted  anmieters  ;  but  if  the  resistance  of  the  in- 
strument is  known  a  very  good  check  can  easily  be 
obtained  by  taking  the  drop  across  the  terminals  of  the  in- 
strument with  a  good,  high-resistance  millivoltmeter. 

Switchboard  voltmeters  require  a- greater  degree  of  accu- 
racy than  ammeters.  The  \oltage  of  supply  Ijeing  pre- 
scribed by  authority,  and  definite  deviations  only  being 
allowed,  the  voltmeters  connected  to  the  feeder  pilots  should 
be  of  good  quality.  It  is  a  good  practice  to  have  these  volt- 
meters duplicated.  One  pair,  in  the  case  of  three-wire 
systems,  could  be  of  large  size,  easily  read  some  distance 
away,  while  the  duplicate  voltmeters  could  be  of  the  elec- 
trostatic type.  The  accuracy  of  the  feeder  voltmeters  can 
by  this  means  always  be  kept  under  observation.  For 
paralleling  d.c.  machines, zero  \olt  indicators  are  in  common 
use,  and  the  question  of  accuracy  in  the  ordinary  sense  does 
not  apply  in  the  case  of  such  instruments.  They  should, 
however,  be  of  good  construction. 

Indicating  wattmeters  and  power-factor  meters  on  e.h.t. 
control  switchboards  are  now  of  standard  type.  The  degree 
of  accuracy  required  with  an  indicating  wattmeter  is  of  the 
same  order  as  that  called  for  in  a  d.c.  machine  ammeter. 
Power-factor  meters  of  modern  design  are  very  accurate. 
Little  need  be  said  regarding  fre([uency  meters. 

The  degree  of  accuracy  desirable  in  integrating  watt-hour 
meters  is  debatable.  For  ordinary  purposes,  on  generating 
units,  this  would  not  seem  to  be  vei^  high  ;  but,  on  the 
other  hand,  for  purposes  of  steam  consumption  and  other 
works  tests  an  exceedingly  good  instrument  is  called  for,  if 
results  worthy  of  the  name  are  expected.  Money  spent  on 
thoroughly  reliable  and  accurate  watt-hour  meters  for  main 
switchboards  will  not,  as  a  rule,  be  wasted,  but  will  be  well 
laid  out.  For  D.c.  work,  commutator  meters  of  the  motor 
type  have  been  largely  used.  It  is  essential  that  these  be  of 
the  astatic  type,  owing  to  tliii  considerable  stray  fields  arising 
from  the  heavy  current  flowing  near  the  meters.  Mercury 
watt-hour  meters  have  been  used  on  main  switchboards  to  a 
limited  extent.  Apart  from  the  inherent  limitations  of  a 
mercury  meter,  these  instruments  would  seem  to  be  specially 
unsuitable  for  use  in  an  engine-room  wheg-e  the  temperature 
is  high,  experience  showing  that  the  amalgamating  action 


of  the  mercury  on  the  copper  armature  disk  of  the  meter  is 
rapidly  accelerated  by  heat.  With  meters  of  both  the  com- 
mutator and  mercury  types,  the  accuracy,  apart  from  solid 
friction,  depends  upon  the  constancy  of  the  brake  magnets. 
No  meter  depending  for  its  accuracy  upon  this  constancy 
can  be  reckoned  to  be  permanently  accurate,  and,  in  view 
of  the  comparative  difficulty  of  testing  and  adjusting 
switchboard  meters,  it  seems  desirable  that  meters  not 
suffering  from  the  limitations  mentioned  be  adopted.  Aron 
clock  meters  are  excellent  for  switchboard  use,  in  that  their 
calibration,  depending  as  it  does  on  physical  constants  that 
may  be  considered  quite  permanent,  can  hardly  alter. 
Where  meters  of  this  type  are  used,  permanent  accuracy  can  be 
relied  upon,  provided,  of  course,  that  the  meters  are  free  from 
mechanical  defects.  Such  defects,  it  may  be  remarked,  are 
usually  perceived  immediately  with  clockmeters,  as  the  read- 
ings of  the  meter  become  inconsistent  at  once,  and  do  not 
alter  gradually,  as  in  the  case  of  meters  of  the  motor  type. 

Induction  meters  are  in  common  use  for  a. e.  switchboard 
use.  These  instruments  now  give  a  high  degree  of 
accuracy,  and  have  been  found  very  satisfactory  for  this 
purpose.  For  three-phase  work,  the  usual  single  meter, 
with  two  elements  and  one  spindle  and  counter,  is  usually 
employed.  In  the  course  of  the  discussion  of  Messrs. 
Rat«liff  and  Moore's  paper  on  "  Electricity  Meters,"  before 
the  Institution  of  Electrical  Engineers,  in  1011,  Mr.  W.  B. 
Shaw  suggested  that  two  single-phase  met«fs  should  be  used 
for  metering  three-phase  power  on  main  switchboards. 
There  is  a  good  deal  to  be  said  for  this  suggestion. 
Although  the  ordinary  three-phase  meter  for  unbalanced 
loads  will  accurately  integrate  energy,  it  is,  from  the  point 
of  view  of  possibility  of  failure  or  inaccuracy  through 
mechanical  friction,  only  a  single  meter.  By  using  two 
single-phase  meters  it  is  possible,  in  the  case  of  failure  of 
one  of  the  meters,  to  estimate  the  total  energy,  knowing  the 
power  factor,  by  reason  of  the  definite  relationship  existing 
between  the  ratio  of  the  readings  and  the  power  factor 
when  the  circuit  is  balanced.  As  the  average  power  factor 
can  be  obtained  with  a  considerable  degree  of  accuracy,  it 
is  {X)ssible  at  any  time  to  obtain  a  fair  check  on  the 
accuracy  of  the  two  instruments,  and  also  to  detect  in  good 
time  any  falling-off  in  the  accuracy  of  one  of  them. 
Objection  has  been  raised  to  this  method  on  the  ground 
that,  at  fairly  low  power  factors  of  the  whole  circuit,  one 
of  the  meters  will  be  working  at  a  power  factor  very  much 
less,  possibly  in  the  neighbourhood  of  zero.  It  may  be 
jwinted  out  that  in  this  case  the  meter  working  at  the  low 
power  factor  will  be  metering  a  very  small  proportion 
of  the  total  energy,  and  even  though  it  be  working  inaccu- 
rately, such  inaccuracy  will  have  but  a  small  effect  upon 
the  accuracy  of  the  combination.  Apart  from  this  theo- 
retical reason,  the  objection  is  of  small  importance,  in  that 
usually  it  is  possible  in  modern  central  stations  to  keep  the 
power  factor  of  the  system  in  the  neighbourhood  of  unity. 
Induction  meters  are,'\of  course,  subjected  to  the  same 
limitations  as  D.C.  metetV  of  the  motor  type,  in  that  they 
depend  for  their  prolonged  accuracy  upon  the  constancy  of 
the  brake  magnets.  Meters  of  the  Aron  clock  type  are 
therefore  preferable  for  A.c.  as  well  as  for  D.c.  work  if  the 
highest  accuracy  is  desired. 

In  conclusion,  it  may  then  be  said  that  ammeters  or  in- 
dicating wattmeters  are  required  only  to  give  the  load  on  a 
machine  or  in  a  feeder  approximately,  and,  therefore,  do 
not  need  to  be  of  the  highest  accuracy.  Voltmeters,  as  a 
rule,  are  required  to  give  an  accurate  indication,  and  with 
them  a  higher  class  construction  is  desirable.  Integrating 
wattmeters  give  the  final  result  of  the  conversion  of  the 
potential  energy  of  the  coal  into  electrical  energy,  and  if 
the  efficiency  of  this  conversion  is  desired  to  be  known  witli 
certainty,  and  if  the  performance  of  the  genei'ating  sets  be 
desired  to  be  kept  under  close  super\-ision,  the  accur;tcy  of 
these  instruments  should  be  of  the  highest  possible,  and 
such  accuracy  should,  apart  from  mechanical  failure,  be 
maintained- for  an  indefinite  time. 


France. — A  new  company  has  lately  been  formed  with  a 
capital  of  £tO,000,  and  the  title  La  SociLtt-  Tr(''filerie  et  Cablerie,  to 
acquire  and  carry  on  the  wire  and  cable  works  of  Messrs.  Bailly. 
Chaudouet,  Desvoyod  &•  Co..  at  Bourfr-en-Bresse  {Ain\ 
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THE     CONTROL     OF     LARGE     .AMOUNTS 
OF     POWER. 


Mr.  E.  B.  Wedmore  read  his  paper  before  the  M.^nchester 
Local  Section  of  the  Institution  of  Electric.\l  Engineers 
on  Maich  l'2th.  An  abstract  of  the  pajier  appealed  in  the 
Electrical  Eeview  for  March  loth,  •2'2nd.  and  -iOth. 

Mr.  G.  A.  JuHLiN  said  the  author  had  given  certain  values 
of  the  short-cii-cuit  current,  but  had  not  made  it  clear  exactly 
what  those  values  meant.  The  maximum  short-circuit  cur- 
rent indicated  by  the  curves  was  10  times  the  nonnal  current. 
It  was  not  clear  whether  the  author  had  considered  a  sym- 
metric or  an  asymmetiic  short-circuit.  If  the  latter  was  the 
case,  the  values  appeared  to  be  too  low.  It  seemed  essential 
that  some  definite  basis  should  be  laid  down  in  giving  these 
values,  for  if  manufacturers  were  asked  to  state  short-circuit 
currents,  and  one  gave  the  r.m.s.  values  and  assumed  a  sym- 
metric short-circuit,  whereas  another  gave  the  maximum 
possible  peak  value,  the  latter  would  be  approximately 
2.5  times  as  great  as  the  former,  assuming  the  machines 
in  question  to  have  the  same  reactance.  \Yhile  he  agreed 
that  it  was  not  at  present  possible  to  limit  faults  be-- 
tween  phases,  they  had  at  least  protective  gear  which  would 
cut  out  apparatus  that  had  failed  between  pha.?es,  but  they 
were  still  without  means  of  cutting  out  either  a  generator  or 
a  transformer  which  might  develop  a  short-circuit  between 
turns.  It  was  of  great  importance  to  protect  machines  from 
destniction  by  fire,  and  a  scheme  with  this  aim  in  view  con- 
sisted of  providing  dampers  in  the  air  ducts  of  the  machine, 
which  could  be  tripped  automatically  by  the  Merz-Price  or 
any  other  protective  gear  that  might  be  installed.  The  air 
supply  would  then  be  cut  off  immediately  a  fault  occurred  in 
the  generator,  and  thus  prevent  the  total  destruction  of  the- 
winding  by  fire. 

Mr.  A.  E.  McKexeie  thought  the  author  was  right  in  stat- 
ing that  for  some  few  years  to  come  we  should  have  to  con- 
tent ourselves  in  this  counti-y  with  generators  of  20,000  and 
30,0(X)  Kw.  Regarding  the  inherent  regulation  of  generators, 
to-day  the  power  load  predominated  to  such  an  extent  that 
machines  having  coarse  regulation  and  short-circuit  currents 
of  comparatively  low  value  were  preferred.  Automatic  volt- 
age regulators  would  be  found  quite  unnecessary.  Faults 
on  generators  invariably  started  between  turns  of  the  same 
phase  winding,  and  then  went  to  earth  before  developing  be- 
tween pha.ses.  Every  generator  should  be  protected  by 
balanced  protective  gear,  with  a  device  for  disconnecting  the 
main  field  immediately  the  main  switch  was  opened.  He  was 
not  in  agieement  with  Mr.  Juhlin  as  to  the  necessity  for 
automatically  closing  the  air  dami>ers  on  the  outlet  and  inlet 
sides  of  generators.  Regarding  the  provision  of  a  second 
line  of  defence,  at  Stuart  Street  station,  during  the 
last  10  years  only  in  three  or  four  cases  had  one  of  the  main 
group  switches  operated,  but  if  it  had  not  operated  there 
would  have  been  a  severe  switchgear  breakdown  on  each 
occasion.  Limiting  the  cross-section  of  the  smallest  conductor 
was  most  important  on  large  feeder  systems. 

Dr.  W.  Cramp  said  the  terjn  "  reactance  "  was  u.sed  almost 
tBroughout  the  paper  in  a  wrong  sense.  Obviously  the 
author  meant  "  impeddnce."  The  principles  upon  which  the 
values  given  in  the  paper  were  arrived  at  needed  explana- 
tion. The  author  should  consider  maximum  currents  and  in- 
stantaneous conditions;  whereas  he  seemed  to  assume  only 
R.M.S.  cunents  and  steady  conditions.  Hemegiected  entirely 
the  effects  due  to  capacity,  self-induction,  and  leak- 
age of  the  hne.  The  important  function  of  the 
impedance  in  enabling  the  oil  switch  to  open  the  circuit* 
was  neglected  by  Mr.  Wedmore,  although  it  was  of  great 
importance  in  deciding  the  amount  of  imjiedance  desirable. 
\Yith  regard  to  the  use  of  chokers  containing  iron,  had  the 
author  ever  considered  the  possibility  of  a  core  with  an  air- 
gap  so  arranged  that  when  the  current  exceeded  a  pre-deter- 
mined  figure  the  gap  would  close,  and  a  much  larger  reactance 
be  automatically  put  in  circuit?  Also,  had  he  any  know- 
ledge of  the  use  of  HiUiard's  switch,  which  on  the  occurrence 
of  a  short-circuit  put  a  choker  into  operation? 

Mr.  .J,  Dexh.am  asked  what  was  the  jumber  of  K.V..4. 
actually  Tjroken  in  an  oil  switch  relatively  to  the  k.v..a.  pro- 
duced by  the  generator.  ,  Was  it  too  much  to  expect 
from  the  users  of  medium  and  large  oil  switches  that  on  the 
occasion  of  a  short-circuit  they  might  note  the  particulars 
needed  to  arrive  at  the  approximate  value  of  the  short-circuit^ 
If  this  information,  together  with  details  of  the  type  of 
switch,  were  sent  to  the  manufacturer,  he  could  fill  in  other 
details,  and  the  whole  of  .such  records  over.  say.  a  year  or 
so.  published  by  the  Institution  (with  the  consent  of  users 
and  manufacturers)  would  prove  of  the  utmost  benefit. 

Mr.  W.  DF.  M.  L.ANDON  asked  whether  it  was  not  time, 
in  large  cities,  to  construct  subten-anean  passages  where 
feeders  coilld  be  inspected  from  time  to  time,  and  where  an 
inspector  could  travel  equally  as  freely  as  if  on  the  street 
surface.  He  agreed  with  Dr.  Cramp  on  the  question  of  re- 
actances. 

Mr.  S.  Ferguson  said  reactances  were  destined  to  play  a 
ver>-  important  part  in  the  large  schemes  now  contemplated. 
He  thoaght  a  combination  of  generator,  feeder,  and  bus-bar 
reactances  would  be  the  ultimate  scheme  adopted  in  large 
stations.  He  showed  curves  illustrating  the  effects  o£  bus-bar 
reactances  in  a  medium-sized   station   by  which  it  was  seen 


that  the  adoption  of  l'2i  per  cent,  reactance  reduced  the 
initial  energy  output  and  the*  initial  short-circuit  current  to 
about  one-half,  thus  reducing  the  mechanical  stresses  to  one- 
quarter.  This  result  was  accomplished  with  reactances  hav- 
mg  an  energy  loss  of  about  3  KW.  for  each  single-phase  imit. 
The  cost  was  only  3  to  4  per  cent,  of  the  capital  value  of  the 
plant,  and  the  space  occupied  foi*  each  coil  about  5  ft.  dia- 
meter and  i  ft.  high.  It  was  evident  that  a  very  big  insur- 
ance of  the  plant  was  effected  at  comparatively  small  cost. 
All  engineers  should  get  to  know  what  was  the  average 
inherent  reactance  of  their  plant,  and  forwai'd  that  informa 
tion  to  their  switchgear  suppliers,  so  that  they  might  esti- 
mate what  initial  short-circuit  current  might  be  expected  at 
any  particular  point  in  the  system.  He  thought  that  in 
.switching  a  trau-sfonner  in  and  out  of  circuit  it  was  desir- 
able whenever  possible  to  energise  it  and  de-energise  it  on 
the  low-tension  side.  He  hoped  that  ere  long  they  would  have 
British  lilies  for  oil  sv\'itches  which  would  guide  purchasing 
engineers  in  their  selection  for  any  particular  duty.  German 
rules  had  existed  for  a  number  of  years,  but  they  were  out 
of  date  in  that  they  ignored  some  very  important  factors. 
Mr.  J.  L.  Thompson  thought  the  author  had  had  very  little 
experience  of  the  ironclad  reactance,  or  he  would  not  have 
made  such  a  sweeping  statement  as  that  "  there  is  no  gain  in 
theuseof  iron  in  the  design."  The  straight  hne  characteristic 
up  to  maximijm  ix)ssible  fault  current  was  attained  in  the 
ironclad  type.  The  chief  claim  made  for  the  air-core  react- 
ance was  that  it  had  a  straight  line  characteristic;  while  this 
was  true,  it  had  possible  disadvantages.  In  comparison,  the 
ironclad  type  had  no  stray  field,  and  hence  could  be  oil 
insulated  and  mounted  in  a  tank,  and  could  be  placed  in  any 
position  that  a  transformer  could  occupy.  It  could  be  placed 
adjacent  or  undeiT.eath  the  generators,  thus  reducing  cable 
runs  to  a  minimum.  Much  less  tloor  space  was  required, 
and  it  was  a  safe  and  (open  piece  of  apparatus,  since  the  tank 
could  be  earthed.  This  type  had  also  a  very  heavy  overload 
capacity.  This  type  could  have  a  threefold  safety  factor;  for 
the  windings  were  insulated  from  the  core,  the  core  could  be 
,  insulated  from  the  tank,  and  the  latter  could  be  mounted 
on  insulators  in  a  similar  way  to  the  air-core  type'.  For 
bus-bar  work  the  ironclad  was  the  cheaper  proposition  as 
regarded  cost  of  coils,  floor  space,  and  cable  runs.  For  gene- 
rator work  the  cost  of  coils  became  more  nearly  equal,  but 
the  advantage,  of  floor  space  and  economy  in  cable  rested 
with  the  ironclad  type.  For  feeder  work,  the  air-core  type 
^vas  cheaper,  but  this  advaitage  must  be  weighed  against 
floor  space  and  the  safety  of  the  employe. 

Mr.  H.  A.  E.ATCLiFF  said  the  author  made  out  a  very  strong 
case  for  the  use  of  reactances,  but  nevertheless  he  thought  it 
was  a  mistake  to  regard  them  as  the  panacea  for  all  the 
troubles  incidental  to  the  operation  of  a  high-tension  elec- 
tricity supply  system.  With  regard  to  location,  he  thought 
a  certain  amount  of  external  reactance  in  the  generator  cir- 
cuits was  beneficial.  For  the  same  total  amount  of  reactance 
in  the  circuit,  and,  therefore,  the  same  current-limiting  condi- 
tions, the  possible  mechanical  strain  on  the  generator  wind- 
ings would  be  less  when  some  of  the  reactance  was  external. 
The  most  suitable  location  for  these  reactances  was  probably 
betueen  the  bus-bar  sections,  and  no  doubt  ultimately  that 
was  where  they  would  mainly  be  used.  He  did  not  consider 
that  they  were  any  advantage  in  the  feeders,  and,  in  fact, 
they  might  be  a  positive  disadvantage.  He  questioned 
whether  such  a  fonn  of  protection  was  necessary  in  feeders, 
and  he  was  inclined  to  think  that  the  money  spent  on  feeder 
reactances  would  be  einployed  to  better  advantage  in  putting 
the  very  best  possible  work  and  materials  into  the  cable 
joints  and  the  switches  at  the  far  ends  of  the  lines.  It 
was  a  very  interesting  feature  of  the  concrete-supported  coUs 
that  should  high-frequency  surges  occur  in  the  circuit,  the 
concrete  acted  as  a  high-resistance  non-inductive  shunt.  He 
would  like  to  know  whether  the  reference  to  it  was  anticipa- 
tion, or  whether  it  had  actually  been  known  to  occur.  His  ex- 
perience of  pyro-electric  conductors  was  that  a  very  small 
cunent  sustained  for  a  very  short,  time  produced  intense 
hearing,  frequently  with  disruptive  effects.  He  was  in  agree- 
ment with  the  author  as  regarded  the  ironless  form  of  con- 
struction. The  design  and  construction  of  some  current 
transformers  was  di.stinctly  bad,  and  they  were  undoubtedly 
in  many  cases  the  weakest  link  in  a  supply  system.  He 
agi-eed  with  the  author  that  they  should  be  made  with  the 
largest  possible  section  of  conductor  consistent  with  reh- 
ability  and  accuracy  in  the  duties  they  had  to  perform. 

Mr.  A.  G.  Ellis  said  that  regarding  the  protection  of  large 
units  against  deleterious  effects  of  short  circuits,  the  whole 
question  amounted  to  one  of  reactance.  Prom  the  point  of 
view  of  the  tranisformers.  external  reactance  was  really  prefer- 
able, as  it  resulted  in  lower  stres.?es  in  the  transformer  under 
short  circuit.  The  internal  reactance  of  modem  large  power 
transformers  was  as  high  as  5,  6.  or  7  per  cent.  This,  with 
the  inherent  reactance  of  the  generators,  was  usually  suffi- 
cient to  obviate  the  necessity  for  external  reactances.  These 
were  more  usually  required  in  cases  of  extension  of  existing 
generating  stations  to  cope  with  the  increasing  demands.  The 
author's  statement  that  "  there  is  no  gain  in  the  use  of 
'iron  "  in  reactances  certainly  needed  quahfication.  One  of 
the  chief  gains  in  the  ironclad  type  was  that  the  magnetic 
field  was  confined  to  the  core,  and  there  was  no  stray  field 
as  in  the  air-core  type.  It  was  just  in  cases  where  the  space 
available  was  cramped,  as  was  often  the  case  in  extensions, 
that    tills .  consideration    was  of  importance.     The    apparatus 
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■,vas  in  itself  practically  a  transformer  with  one  winding. 
There  were  certain  cases  of  large  reactances  where  forced  air- 
blast  cooling  naust  be  adopted  for  the  air-core  type.  The 
ventUating  fan  and  motor  added  another  link  in  the  chain 
of  auxiliaries,  which  reduced  the  safety  factor  of  operation. 
The  magnetisation  of  the  core  at  nonnal  current  and  normal 
choke  was  so  low  that  the  core  loss  was  neghgible. 

Mr.  \V.  A.  CoATES  said  the  ordinary  inverse  time-limit 
relay  had  a  curve  of  operation  such  that  on  large  over- 
loads, it  acted  practically  instantaneously,  and  thus  selective 
action  was  impossible.  Some  four  years  ago  a  relay  was 
patented  in  this  country  combining  the  advantages  of  the 
inverse  time-limit  relay  with  that  of  the  fixed  time-limit 
relay  (Coates  and  Ferranti,  Ltd.,  No.  29,861,  1913).  About  the 
same  time  in  America  the  Westinghouse  Oo.  produced  an 
instrument  having  similar  characteristics,  although  the 
principle  of  operation  was  entirely  different.  It  was 
necessa.ry  to  allow  a  sufficient  margin  of  time  between 
adjacent  relays  to  ensure  that  the  contacts  on  the  oil  switch 
nearest  to  the  fault  had  properly  opened.  On  modem 
switches  this  time  would  be  of  the  natm-e  of  0.15  to  0.2  sec. 
A  similar  device  working  in  conjunction  with  a  wattmeter 
relay  movement  mth  very  fine  settings  was  employed  for 
use  on  duplicate  feeders,  ring  mains,  and  similar  systems,  so 
that  all  ordinai-y  systems  of  connection  could  be  properly  piro- 
tected  with  these  selective  relays.  Regarding  the  ruptming 
capacity  of  oil  switches,  on  modem  switches  length  of  break 
was  not  so  much  a  variable  depending  on  the  k.v.a.  capacity 
as  one  which  changed  with  the  normal  voltage.  It  was  only 
■within  the  last  few  years  that  the  value  had  been  properly 
appreciated  of  a  large  head  of  oil,  and  also  of  an  ample  air 
space  above  the  oil. 

Mr.  E.  B.  Wedmore,  in  reply,  said  the  whole  subject  of 
■the  rupturing  capacity  of  oil  switches  was  under  considera- 
tion by  committees  dealing  with  standardisation,  and  he  hoped 
that  their  work  would  result  in  the  issue  of  infonnation 
giving  more  detail.  The  design  of  protective  de\'ices  able  to 
disconnect  a  partially  short-circuited  winding  presented  con- 
siderable difficulty.  They  had  a  partial  solution,  due  to 
Messrs.'  Witcher  and  Clough.  fortunately  apphcable  to  very 
heavy  machines  where  the.se  had  two  or  more  windings  per 
phase  in  parallel.  The  balance  of  current  between  the  parallel 
■windings  was  upset  if  one  winding  became  partially  short- 
circuited,  and  they  could  utiUse  this  to  cau.se  disconnection 
of  "the  machinci  He  had  not  suggested  that  modem 
switchgear  was  "absolutely"  reliable;  his  term  was 
"non-speculative."  If  step-up  transformers  were  asso- 
ciated with  individual  feeders  rather  than  individual 
machines,  they  must  be  employed  at  a  lower  load 
factor.  With  large  amounts  of  power  this  involved  serious 
losses,  so  that  economy  compelled  them  to  face  the  problems 
arising  out  of  switching  at  the  higher  voltage.  In  saying 
that  "  there  is  no  gain  in  the  use  of  iron,"  he  was  not  sug- 
gesting that  there  was  nothing  to  put  on  the  credit  side  of 
the  balance-sheet,  but  .some  of  the  items  some  of  the  speakers 
had  endeavoured  to  put  there  would  be  queried  by  the  audi- 
tors. He  did  not  follow  Mr.  Thompson  in  his  argument  that 
there  was  less  fire  risk  in  a  design  employing  large  quantities 
of  inflammable  material,  including  oil,  than  in  one  constructed 
throughout  of  incombustible  material  and  housed  in  a  fire- 
proof chamber.  It  was  not  easy  to  demonstrate  that  high- 
frequency  disturljajices  had  been  absorbed  by  a  reactance  with 
concrete  frame  in  any  particular  case,  but  calculation  showed 
that  the  leakage  paths  afforded  by  the  concrete  were  likely 
to  be  helpful  in  dealing  with  temporary  high-frequency 
phenomena.  There  was  no  danger  from  pyro-electric  effects 
A^ith  the  proportions  employed.  He  did  not  follow  Mr. 
Coates's  remarks  on  oil-switch  designs.  At  any  voltage  the 
rupturing  capacity  increased  with  length  of  hi-eak  according 
to  a  certain  law ;  within  wider  limits  than  might  be  expected 
they  could  vary  the  relative  dimensions  of  head  of  oil,  length 
of  break,  and  air  buffer  without  modifying  the  rupturing 
capacity  materially,  and  thus  it  was  open  to  them  to  choose 
dimensions  which  were  convenient  for  manufacture,  and  for 
obtaining  other  desirable  .features,  such  as  speed  of  break, 
and  in  the  arrangement  of  the  parts.  As  soon,  however,  as 
those  limits  of  proper  proportion  were  exceeded  the  design 
quickly  deteriorated. 


TWO  ESSENTIAL  CONDITIONS    FOR   BURNING 
TAR    GIL    IN    DIESEL    ENGINES. 


By  Mr.  P.  H.  SMITH. 


{Abstract  of  paper  read  before  the  Diesel  Engine  Users' 

ASSOCUTION.) 

Two  main  factors,  atomisation  and  turbulence,  are  essential 
and  cannot  be  disassociated  if  really  satisfactory  running  is 
to  be  achieved  with  the  use  of  refractory  fuel  oils.  Atomisa- 
tion refers  to  the  degree  of  fineness  of  the  spray  at  the 
moment  it  leaves  the  flameplate  or  in  the  immediate 
proximity  thereof.  Turbulence  refers  to  the  degree  of  swirl- 
ing occurring  in  the  combustion  space  as  the  fuel  enters  the 
cylinder.    It  produces  a  commotion  and  agitation  resulting  in 


a  more  or  less  intimate  mixing  of  the  fuel  and  air  according 
as  turbulence  is  more  or  less  vigorous.  Efficient  atomisation, 
but  without  vigorous  turbulence,  possesses  the  following  dis- 
advantages: — The  safe  full  load  rating  of  the  engine  must  be 
reduced;  the  thermal  efficiency  at  large  loads  is  reduced  and, 
therefore,  the  fuel  consumption  is  hign;  the  operation  of  the 
engine  is  limited  to  the  better  quahties  of  refractory  fuel 
oils.  At-  hght  loads  efficient  pulverisation  and  very  little 
turbulence  are  desirable,  or  the  mixture  may  become  too 
dilute  to  bum. 

In  the  normal  Diesel  fuel  valve,  comprising  a  ring  pul- 
veriser, fluted  cone  and  flameplate  with  rounded  orifice,  they 
h"ad  a  device  resulting  in  deficient  pulverisation  but  ideail 
turbulence.  Atomisation  was  deficient  because  the  spray 
issuing  from  the  flameplate  was  decidedly  wet,  and  thia 
arose  through  coalescence  occurring  between  the  top  of  the 
cone  and  the  aperture  of  the  flameplate.  Probably  at  the 
moment  it  entered  the  flutes  of  the  cone  the  spray  was  aa 
perfect  as  that  associated  with  the  sohd  injection  system. 
But  on  entering  the  flutes  of  the  cone  it  lost  its  confused 
motion,  and  settled  into  regular  stream  lines,  with  the  result 
that  coalescence  commenced  on  the  walls  of  the  flutes  and  on 
the  sides  of  the  fuel  valve.  It  finally  left  the  rounded  orifice 
of  the  flameplate  to  which  the  coalesced  oU  adhered,  and  the 
resultant  spray  enteiing  the  cyUnder  was  very  wet. 

Turbulence  with  the  standard  fuel  valve  was  excellent. 
The  concave  piston  head  assisted  turbulence  by  ensuring  a 
good  whirlmg  action  in  the  space  between  the  piston  and  the 
cover,  thus  intimately  mixing  the  fuel  and  air.  With  the 
normal  Diesel  fuel  valve  operating  under  favourable  condi- 
tions, a  mean  effective  pressure  of  150  lb.  per  square  inch 
could  be  obtained  .with  a  perfect  exhaust,  notwithstanding 
imperfections  of  atomisation. 

At  least  two  known  systems  of  pulverising  oil  gave  what 
must  be  an  almost  perfect  spray.  In  the  sohd  injection 
system  the  spray  was  so  finely  divided  that  it  scarcely  mois- 
tened or  discoloured  an  object  passing  through  it.  The  other 
he  had  in  mind  originated  from  the  whirling  spray  in  its 
various  forms.  Yet  either  applied  to  Diesel  engines,  what- 
ever the  fuel,  was  deficient  because  the  other  important 
factor,  turbulence,  was  absent  in  the  solid  injection  and  in- 
adequate in  the  whirling  spray.  In  the  sohd  injection ,  the 
fuel  was  impeUed  into  the  cylinder  under  a  hydraulic  pres- 
sure of  4.000  to  5,000  lb.  per  square  inch,  but  as  no  blast  air 
followed  the  fuel,  it  was  obvious  that  turbulence  was  practi- 
cally non-existent.  Hence  such  engines  were  over-rated  at 
100  lb.  M.E.P. 

In  the  whirling  spray  turbulence  was  much  less  pronounced 
than  with  the  standard  Diesel  fuel  valve.  Thus,  if  an 
engine  of  about  12-in.  bore  was  worked  long  hours  at  about 
i-load  for  a  week  or  two,  it  would  be  found  that  there  was 
a  well-defined  hot  zone,  about  J  in.  wide,  concentric  with 
the  piston,  and  at'  a  mean  radius  from  the  centre  of  about 
2^  in.  In  this  zone  the  metal  burned  and  fused  into  globules 
the  size  of  a  pin  head.  If  turbulence  were  vigorous  the  heat 
would  iDe  dissipated  more  uniformly  throughout  the  combus- 
tion space,  and  the  flame  would  not  be  able  to  concentrate 
itself  locally.  Suppose  the  compressor  was  becoming  rather 
weak,  and  with  the  normal  fuel  valve  would  pump  up  to  a 
maximum  of  about  850  lb.  per  square  inch  only.  Then  sup- 
pose the  engine  was  adjusted  with  a  whirling  spray_  flame- 
plate, it  would  be  found  that  the  compressor  could  deliver  air 
at  a  much  higher  pressure,  1,000  lb.  per  squai;e  inch,  for 
example.  This  showed  that  the  whirling  spray  passed  a 
smaller  quantity  of  blast  air  than  the  normal  fuel  valve,  and 
as  the  whirling  spray  was  diffused  whereas  the  normal  jet 
was  concentrated,  it  followed  that  turbulence  was  less  with 
the  former  than  the  latter.  The  form  assumed  by  the  whirl- 
ing spray  in  its  best  development  was  that  of  a  hollow  para- 
boloid. It  could  be  shown  that  inside  the  paraboloid  very 
little  commotion  existed  In  the  Diesel  cylinder  the  air  con- 
tained inside  this  paraboloid  was  the  most  valuable  for  com- 
bustion purposes,  but  because  there  was  so  little  turbulence 
at  this  pa,rt,  the  whirling  spray  system  as  they  now  knew  it 
must  remain  at  a  disadvantage  where  heavy  loads  were 
wanted.  With  the  whirling  spray  an  engine  might  be  set 
to  run  on  tar  oil  at  J  to  J  load  with  a  blast  pressure  of  800  lb. 
(ler  square  inch,  and  the  engine  would  run  without  missing. 
If  turbulence  were  as  violent  as  with  the  ordinary  fuel  yalvo. 
so  high  a  blast  pressure  would  cau.se  this  small  quantity  of 
fuel  to  become  too  dilute  to  bum.  Under  the  same  pressure 
difference,  and  tried  in  open  atmosphere,  the  jet  from  the 
nomial  Diesel  fuel  valve  carried  10  to  15  times  further  across 
the  room  than  the  jet  from  the  whirling  spray.  In  the  latter, 
increasing  the  pressure  served  merely  to  open  the  angle 
formed  bv  the  sprav.  The  relatively  high  fuel  consumption 
at  about  100  lb.  m.b.p.,  and  the  difiiculty  of  clearing  the  ex- 
haust, pointed  to  inefliciont  mixing  of  the  fuel  and  air  in  the 
cyhnder,  whence,  bv  inference,  insufficient  turbulence. 
"With  the  introduction  of  tar  oil  for  Die.sel  engines,  the 
first  device  they  adopted  was  a  flameplate  with  a  sharp-edged 
orifice  in  place"  of  the  normal  flameplate  with  the  rounded 
aperture.  To  this  the  coalesced  fuel  could  not  so  readily 
cling,  and  there  was  a  marked  reduction  in  the  wetness  of 
the  spray ;  the  safe  minimum  load  on  tar  oil  was  reduced 
about  20  per  cent,  without  sacrificing  turbulence  or  advan- 
tages at  heavy  loads.  Tabulating  the  different  systems  under 
discus.sion  in  order  of  merit  as  regards  pulverisation,  the  com- 
parison being  made  according  to  the  dn-ness  of  the  spray,  he 
would    place   them,    thus:— Solid    injection:    whirling   spray; 
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eharp-edged  orifice,  rounded  orifice.  And  in  order  of  turbu- 
lence thus: — Sharp-edged  orifice;  rounded  orifice;  whirling 
spray;  solid  injection. 

Prom  the  foregoing  analysis  it,  was  deduced  that  the  whirl- 
ing spray  system  would  be  greatly  improved  if  a  means 
could  be  found  to  increase  its  turbulence  without  disturbing 
its  pulverising  properties. 

The  normal  Diesel  fuel  valve  being  satisfactory  for  heavy 
loads  and  unsatisfactory  on  light  loads,  it  followed  from  the 
above  analysis   that   improvement   should   be  sought   in  per- 


Fia.  1.— Sleeve  Pulveriser  System  for  Burning  Tar  Oils. 

fecting  the  method  of  pulverisation.  In  the  system  associated 
with  his  firm's  name  this  was  achieved  by  pulverising  the 
fuel  closer  to  the  cylinder  and  introducing  violent  turbulence 
at  the  needle  ix)int,  and  then  treating  the  subsequent 
coalescence  in  the  flameplate  itself  in  such  a  manner  that 
liquid  particles  of  fuel  were  re-convorted  into  spray.  The 
resultant  stream  passing  into  the  cylinder  was  remarkably 
dry  and  homogeneous,  and  thus  achieved  light-load  running 
satisfactorily   without   sacrificing   heavy  load  advantages. 

The  sleeve  pulveriser  was  merely  a  device  for  preventing 
intimate  mixing  of  fuel  and  blast  air  until  it  was  desired  to 
effect  pulverisation.  It  .supplied  a  means  of  delaying  pul- 
verisation until  the  flameplate  was  nearly  reached,  whence 
the  mixture  was  passed  at  high  velocity  to  the  cylinder,  its 
speed  rendering  the  apparatus  self-cleaning. 

In  the  diagi-am,  fuel  enters  at  .4  and  settles  round  the 
outside  of  the  sleeve,  where  it  is  subject  to  maximum  blast 
pressure  which,  when  the  needle  opens,  forces  it  down  the 
outside  of  the  sleeve  and  past  the  restriction  D.  which  reduces 
the  oil  to  film  fomi.  The  major  quantity  of  blast  air  im- 
pinges on  this  film  with  violence  as  it  issues  from  holes  C. 
This  reduces  the  film  to  spray  foiTu,  but  coalescence  com- 
mences in  passage  E.  The  liquid  portion  so  produced  is  forced 
into  groove  F,  and  is  there  disintegrated  again  as  set  forth 
above. 

The  hy|x>thesis  uiwn  which  they  designed  their  sleeve  pul- 
veriser was  that  the  choRing  of  the  ring  type  resulted  from 
oxidisation  of  the  fuel,  which  released  free  carbon.  Conditions 
for  this  were  ideal  in  the  ring  type.  In  its  passage  through 
the  rings  the  oil  was  beaten  into  a  fine  .spray,  thus  presenting 
an  enormous  area  to  the  oxidising  influence  of  the  blast  air 
at  800  to  900  lb.  pressure.  The  sleeve  type  of  pulveiiser  over- 
came this  difficulty,  and  whether  the  explanation  he  gave 
was  scientifically  correct  or  not  was  a.  matter  of  small  moment 
to  him,  as  he  was  no  chemist:  the  hyix>thesis  when  applied 
worked  out  right,  and  their  sleeve  pulverisers,  properly  de- 
signed,  did  not  choke. 
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We  do  not  remember  any  event  held  in  this  country  durintr 
the  last  four  yeare  that  could  be  termed  a  AYar  Convention 
of  Electrical  Men.  Of  course,  there  have  been  innumerable 
gatheringrs  at  which  electrical  engineers  have  in  groups  dis- 
cussed certain  sectional  aspects  of  war  problems  and 
activities,  or  there  have  been  larger  meetings  in  which, 
more  or  less  casually,  general  electrical  considerations  of  the 
times  have  received  attention.  As  a  matter  of  fact,  elec- 
trical engineers  and  commercial  men  have  been  fully 
engaged  upon  their  own  piece  of  W9rk,  or,  shall  we  add. 
seeking  an  opportunity  to  get '  into  a  position  where  t-hey 
can  efficiently  exercise  their  specialised  training  and  expe- 
rience, so  that  the  opportunities  for  general  war  conventions 
ha\e  npt  been  numerous.  Yet  it  might  not  have  been  a 
bad  idea,  had  it  been  possible,  from  time  to  time  to  carry  it 
out  without  running  the  risk  of  offending  Dora  or  conveying 
information  to  the  enemy,  if  we  could  have  met  from  time 
to  time  purely  to  discuss  whether  our  resources  of  electrica 
men  and  intelligence  power  were  being  as  fully  availed  of 
as  they  could  be  for  the  purposes  of  the  war.  We  do  not 
pretend  to  believe  that  such  general  and  efficient  use  has 
been  made  of  these  resources  during  the  changing  course  of 
the  war  as  could  be  done  now  by  effective  organisation  and 
Governmental  encouragement  if  we  were  just  about  to  begin 
hostilities.  We  shall  know  better  how  to  do  things  another 
time  I — may  we  never  have  tp  put  into  practice  all  the 
lessons  taught  us  by  the  war  for  which  we  were  so  unpre- 
pared— may  there  be  no  "  other  time."  but  if  there  is,  well. 
we  shall  know  better  how  to  proceed  and  how  to  be  as  ready 
as  Herr  Rathenau  and  his  august  associates,  or  more  so. 

We  have  just  been  celebrating  the  first  annivei"sary  of 
the  landing  of  American  Forces  in  France,  and  as  we  read 
the  electrical  journals  that  reach  us  from  the  States  we  find 
aipple  evidence  of  our  great  Ally  being  "  all  in  "  and  "  with 
both  feet" — as  well  as,  m^  we  add.  with  both  wings — it  is 
so  technically  as  well  as  in  respect  of  fighting  forces.  Yet 
though  the  whirl  of  factory  life  and  the  tramp  of  men  to 
camp,  flight  in  the  air.  and  continuous  passage  of 
shipping  of  all  kinds  through  the  trackless  main, 
tell  of  one  vast  organisation  designing  and  deter- 
mined to  decide  the  one  World  issue,  electrical 
men  are  holding  war  conventions.  At  one  such  held  in 
California  from  May  (ith  to  11th,  attended  by  400  delegates, 
the  American  Electikal  Ri-vifir  says  .- — •'  The  spirit  of 
patriotic  service  pervaded  the  atmosphere  .  .  .  and 
ways  and  means  of  marshalling  the  electrical  forces  repre- 
sented, in  co-operation  with  the  Government,  to  prosecute 
and  win  the  war.  were  given  a  dominant  place  "in  the 
addresses,  papers,  and  discussions."  The  Con\ention  was  a 
joint  one  of  the  electrical  organisations  of  the  Pacific  Coast ; 
the  National  Electric  Light  As.S(xnation,  the  Electrical 
Supplv   Jobbers'    Association,   and   the    Californian    State 
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Association  of  Electrical  Contractors  and  r)ealers  took  part. 
Our  contemporary  describes  the  event  as  one  of  the  most 
important  of  the  meetings  of  U.S.  electrical  interests  held 
this  year,  and  the  foremost  result  was  the  "  crystallisation 
of  thought  and  action  for  meeting  war  problems/'  The 
president  struck  the  right  note  by  a  patriotic  appeal  for  the 
co-operation  in  effort  and  singleness  of  purpose  of  the  elec- 
trical industry  in  war  service,  which  reminds  us  that 
though  that  blessed  word  "  co-operation  "  has  been  preached 
here  from  the  housetops  for  a  long  time  past,  it  has  been 
'  practised  sectionally  rather  than  by  the  industry  and  pro- 
fession as  a  whole,  and  that  at  times  it  has  been  less  impres- 
sive than  it  might  have4)een  had  co-operation  between  the 
Government  and  the  industry  been  more  complete.  We 
have  even  heard  it  complained  by  some  who  call  themselves 
trade  journalists  that  though  they  have  pressed  their  suit 
with  fer\our  the  heart  of  the  Government  has  been  as 
adamant.  It  may  not  be  that  we  have  so  experienced  it,  for 
we  believe,  as  we  have  said  before,  there  are  those  in  the 
Government  who  know  where  to  find  out  what  they  want  to 
know  without  appealing  to  all  and  sundiT.  We  have  been 
assured,  have  we  not,  that  it  takes  two  to  make  a  quaiTel. 
We  know  from  experience  that  it  takes  more  than  one  to 
secure  co-operation  that  is  worth  the  having,  and,  great  as 
may  be  our  ambition  in  respect  to  co-operation  in  the 
interests  of  the  nation,  after  all,  each  must  be  allowed 
to  decide  whether  or  not  hi?  proposed  bed-fellow  is  a  desir- 
able person.  In  the  States  those  in  high  authority  hold 
modern  views  in  respect  to  such  publicity,  and  they  started 
it  eai'ly  by  securing  the  co-operation  of  the  right  experts 
connected  with  the  Press.  Here,  though  editors  have  been 
taken  into  confidence,  perhaps  publicity  serrice  has  not 
been  one  of  our  best  achievement*.  Perhaps  it  is  not 
altogether  a  matter  of  sui-prise,  for  it  is  not  always  above  sus- 
picion, and  may  make  blunders. 

The  Galifornian  Convention  found  little  difficulty  in 
following  the  co-operative  lead  of  the  president  when  he 
appealed  for  the  co-operation  of  the  electrical  industry 
in  war  service.  Those  who  followed  dealt  with  such 
matters  as  water-power  development,  fuel  conservation, 
"^  and  "  a  sane  policy  of  informing  the  public,"  words 
which  we  must  accept  without  quite  appreciating  their 
American  significance.  In  the  Commercial  Section  .a 
speaker  urged  the  "  acquirement  of  the  national  vision 
instead  of  the  sectional-view  point."  In  the  Women's  War 
Service  Section  (where  have  we  its  electrical  counterpart 
here  ?)  the  subjects  under  attention  included  the  need  of 
an  open-minded  policy  in  working  out  the  problem  of 
Americanising  foreign-born  residents.  Exactly  what  this 
means  is  not  quite  clear  to  us,  who,  after  war-time  experiences, 
are  not  over  anxious  to  facilitate  the  naturalisation  of 
aliens  within  these  islands  at  present,  but  it  is  somehow 
related  to  the  "  problem  and  opportunities  arising  from  the 
greater  employment  of  women  in  electrical  industry  " — a 
problem  concerning  which  some  of  our  own  Ministry  of 
ilunitions  authorities  can  teach  our  Allies  much  that 
doubtless  they  want  to  know.  The  Convention  held  a 
special  War  Service  Session  of  the  Engineering  Section, 
where  the  work  on  conservation  and  war  measures 
had  been  carried  on  by  sub-committees  in  co-opera- 
tion with  State  and  Federal  officials.  The  topics 
here     considered     were : — Possible     water-power    develop- 


ments, and  their  urgent  need  ;  the  utilisation 
of  Galifornian  power  resources,  and  the  quite  homely 
English  problem  of  the  joint  operation  of  power  companies  : 
the  need  for  securing  necessary  financial  aid  for  quickly 
developing  additional  hydi-o-electric  energy  :  the  intercon- 
nection of  tranmission  systems  ;  how  _to  meet  the  impending 
fuel-oil  shortage  ;  the  urgency  of  railroad  electrification  to 
save  fuel  oil,  of  which  the  railways  were  the  largest 
consumers  :  the  use  of  powdered  coal  and  saw-mill  refuse  ; 
a  hundred  minor  ways  of  economising  in  fuel  consumption 
so  as  to  meet  the  fuel  situation  of  the  next  year  or  two.. 
One  day's  session  considered  operating  problems  in  the 
production  and  transmission  of  jMwer,  with  special  reference 
to  economical  practice,  and  boiler-room  economics  was 
the  subject  of  practical  suggestions  relating  to  bonuses  for 
stokers  and  the  terger  use  of  poor-gi'ade  coal  in  powdered 
form.  The  mere  mention  of  these  headings  shows  how  vast 
a  ground  is  covered  by  technical  electrical  problems  in 
wliich  these  400  war-time  represeutiltives  were  interested 
In  addition  to  all  their  joint  gatherings,  each  of  the  three 
organisations  held  their  own  separate  meetings  to  consider 
matters  of  particular  concern  to  their  own  branches  of  the 
industry. 

We  hope  that  the  time  is  not  far  distant  when  we  shall 
have  more  electrical  co-operative  associated  conventional 
meetings  in  this  country  than  we  have  had  in  the  past.- 
Tne  Institution  of  Electrical  Engineers  is,  or  ought  to  be. 
at  the  head  of  us  all,  and  no  doubt  some  worthy  convention 
effort  under  its  auspices  may  be  possible  in  course  of  time. 
It  could  not  be  conducive  to  other  than  good.  It  might 
remove  some  of  the  Sectional  suspicions  and  some  of  the 
asperities  that  exist  even  in  these  days.  When  this  issue 
appears  in  print,  the  Congress  of  the  Incorporated  Municipal 
Electrical  Association  will  be  in  progress  at  Manchester. 
It  meets  to  consider  one  great  question — electric  power 
supply — we  think  we  might  say  our  i/reafest  question,  for  in 
it  practically  all  other  interests  of  the  electrical  industry 
are  interlinked.  If  ever  there  was  one  matter  in  which 
there  was  a  need  for  entire  co-operation,  surely  it  is  here. 


At  last  om-  patience  is  rewarded,  and 
Report  on         -^     complete   reijort    of    the    Electrical 
Electrical  Trades  ^     ^       X         •/.  .      u-  i  i. 

After  the  War.  Trades  Committee,  at  which  we  have 
lieen  permitted  to  make  a  few  bites  from 
time  to  time,  has  now  appeared.  In  view  of  its  importance, 
we  propose  to  publish  it  pretty  well  in  full,  but  the 
demands  upon  our  space  this  week  prevent  us  from  giving 
more  than  the  Committee's  observations  on  the  national 
importance  of  the  electrical  industry  and  the  recommenda- 
tions made  as  a  result  of  the  investigation.  We  shall 
deal  with  the  several  sections  ''in  following  issues,. 
as  it  is  essential  that  the  whole  matter  be 
placed  on  permanent  record  in  our  pages.  We  tru^ 
and  believe  that  the  reiwrt  will  have  a  substantial  in- 
fluence on  the  framing  of  national  policy  respecting  elec- 
trical industry  and  trade.  The  few  preliminary  "  bites  '" 
to  which  we  refer  above  have  been  very  much  to  our  taste, . 
and  now  that  we  have  the  whol^  dish  before  us  we  are 
gratified  to  find  that  they  were  but  representative  samples  of 
the  most  excellent  whole".  Reform  in  respect  of  legislation 
comes  fii-st  and  foremost  in  the  recommendations,  and  we 
have  assurance  from  prominent  quarters  that  such  will  be 
introduced  before  very  long.  To  the  proposal  that  enemy 
electrical  goods  should  not  be  imported  for  three  years 
from  the  conclusion  of  Peace,  save  in  exceptional  circum- 
stances after  12  months,  and  then  under  licence,  there  will 
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be  few  objectors  to-day,  while  we  believe  that  the  revela- 
tions of  the  past  four  years  will  bring  large  support  to  the 
recommendation  that  such  import  duties  shall  be  imposed 
as  will  effectively  protect  the  industry.  The  prevention  of 
enemy  dumping  of  electrical  goods  will  find  general  favour, 
as  will  also  the  proposals  respecting  the  prevention  of 
enemy  control  in  electrical  and  -allied  manufacturing 
industries  and  the  limiting  of  enemy  ownei'ship  of  ca)>ital 
in  such  businesses.  To  deal  satisfactorily  with  the 
products  of  enemy-controlled  works  in  neutral  countries 
will  require  a  very  searching  and  skilful  Intelligence 
Department.  Tt  is  one  of  the  most  difficult,  and  yet  one 
of  the  most  essential,  services  that  we  shall  have  to 
provide  as  part  of  the  inachinery  for  defeating  '•  pene- 
trative ''  designs.  The  other  ]iroposals  are  that  the 
Britrsh  (Government  and  public  antliorities  should 
show  a  real  preference  for  British-made  electrical 
manufactures,  apd  use  standard  types  and  patterns  as  far 
as  possible  :  that  the  industry  should  recognise  the  advan- 
tage? of  combination,  and  shcfuld.  receive  official  encourage- 
ment to  that  end  :  that  any  transport  arrangements  shall  be 
such  as  to  assist  rather  than  to  handicap  industry  :  that 
there  should  be  industrial  harmony  ;  that  better  banking 
facilities  should  be  provided  to  assist  industry  ;  and  that 
Empire  resources  should  be  preserved  from  alien  control. 
Those  who  have  made  a  prolonged  study  of  the  electrical 
industry  and  its  manifold  problems  will  recognise  that  the 
Committee's  main  conclusioas  relate  to  subjects  which  have 
cropped  up  periodically  during  the  last  20  years.  We  should 
not  allow  the  occasion  to  pass  without  paying  a  tri  bute  to 
ilie  patience  and  diligence  with  which  the  members  of  the 
Committee  carried  out  their  very  difficult  duties.  We  are 
i|uite  sure  that  if  they  had  had  a  deciding  voice  in  the 
matter,  the  publication  of  the  complete  report  would  not 
have  been  delayed  for  more  than  a  year  after  they  had  put 
the  finishing  touches  to  it. 


Unity  is 
Strength. 


Fri.im  the  reports  of  meetings  which 
appear  elsewhere  in  our  pages,  it  will  be 
seen  that  the  issue  between  the  established 
Electrical  Power  Engineers'  Association  and  the  ]:)rospective 
Association  of  British  Electrical  Engineers  (Electricity 
•■Supply  Section),  a.s  we  anticipated,  has  suddenly  come  to  a 
liead.  The  "  mass  meeting  "  convened  by  the  Institution 
of  Electrical  Engineers  at  Leeds  was  of  a  somewhat  stormy 
character ;  by  a  large  majority  an  amendment  hostile  to 
the  proposal  before  the  meeting  was  adopted,  but  the  chair- 
man refused  to  proceed  to  the  election  of  delegates  to  place 
the  views  of  the  meeting  before  the  mass  meeting  that  is 
to  be  held  in  London,  although  this  was  one  of  the  avowed 
objects  for  which  the  meeting  was  convened.  We  must 
confess  our  inability  to  follow  the  reasoning  which 
justified  this  course  ;  its  obvious  effect  was  that 
the  Leeds  engineers  must  either  support  the  official 
proposal  or  be  deprived  of  any  voice  in  the 
proceedings  in  London,  an  arbitrary  condition  which  is 
hardly  compatible  with  the  principles  of  democracy.  While 
we  regret  the  decision  ai'rived  at  Ijy  the  Leeds  meeting,  we 
cannot  deny  that  there  was  some  justification  for  it  ;  as  we 
have  previously  pointed  out,  the  E.P.E.A.  has  a  large 
membership,  and  covers  the  identical  ground  that  is  to  be 
tilled  by  the  A.B.E.E.,  yet  the  latter  apparently  has  hardly 
recognised  the  existence  of  the  former.  , 

<_)nce  more  we  express  the  earnest  hope  that  these  two 
important  movements  will  be  welded  together  into  one 
strong  body,  for  disunion  spells  disaster.  We  are  confident 
that  the  feat  can  be  accomplished,  for  the  aims  of  the  two 
Associations  are  practically  identical,  and  it  is  perfectly 
certain  that  an  Association  assured  of  the  official  sup])ort  of 
the  Institution  will  exert  a  far  greater  Lnfluonce  than  a 
wholly  independent  organisation.  Fortunately,  Sir.  Word- 
ingham  has  come  to  the  rescue,  and  by  the  invitation  which 
he  has  issued  to  members  of  the  E.P.E.A.  to  confer  with 
the  Council  of  the  Institution,  he  has  opened  the  way  to  the 
attainment  of  a  cordial  understanding  between  the  parties, 
which  will,  we  hope,  afford  a  speedy  solution  of  the  present 
very  difficult  situation. 


In  our  opinion  British  manufacturere 

„      c    ^    ■  ^ .     should    be    watching    very    closely  .the 
Manufacturing  in   .  .  "  -J  •'    >; 

Australia  ?  industrial  develvopments  that  are  taking' 
place  in  Australia.  The  war  has  thrown 
our  kinsmen  out  there  upon  their  own  resources.  Nowhere 
is  there  a  stronger  determination  to  dispense  with  enemy 
manufactures  in  the  future  :  but  apart  altogether  front 
sucli  a  consideration,  there  are  several  reasons  which  have 
directed  serious  attention  to  the  question  of  establishing 
industries  in  Australia.  It  is,  of  course,  recognised  that 
the  limited  population  of  the  Commonwealth  can  never 
create  such  a  demand  for  certain  lines  of  engineering 
manufactures  as  to  make  competitive  production  a 
practicable  proposal  ;  but  there  are  many  of  the  smaller  lines 
which  it  is  thought  can  lie  produced  there  in  sufficient 
number  and  at  such  a  price  as  to.  justify  the  putting 
down  of  a  factory.  In  certain  ai  tLcles  this  has  been  done 
in  recent  years,  and  the  prospect  oi  difficulties  standing  in 
the  way  of  exportation  from  this  country  for  some 
time  to  come  is  lending  strensrth  to  the  movement  at' 
this  moment.  One  of  the  factors  that  is  weighing 
with  those  interested  in  the  matter  is  the  importance 
of  starting  new  industries  for  returning  soldiers  of  the 
Commonwealth.  Telephoije  instruments  are  a  class  of 
manufacture  which  have  come  under  discussion  and  inquiry 
in  this  connection.  Trained  obsei'vers  of  the  industrial 
situation  in  Australia  are  urging  British  manufacturers  ta 
study  the  situation  in  relation  to  thrtr  own  businesses,  so 
that  they  may  be  able  to  decide  whether  they  should  start 
branch  factories  there.  No  doubt  manufacturers  of  small, 
or  comparatively  small,  electrical  line.s,  will  find  it  politic 
to  consider  the  subject. 


THte    electrical    representative   of   the 

.     .        (German  Coal  Controller  discusses  (Eh/c- 

I     Economies  in  ,    .    ,      .,•,,■.,    t-,  ,  ^,    n 

Germany  tnitfaniische  Zeitrtrhrtlt,   I^ebruary    21st) 

methods  of  reduction  in  the  consumption 
of  electricity,  and'  the  consequent  saving  of  coal.  A  great 
increase  in  the  consumption  of  electricity  for  power  pur- 
poses has  taken  place  in  Germany  during  the  past  two  or 
three  years.  As  the  output  of  coal  cannot  be  increased  irf 
proportion,  in  view  of  labour  shortage,  the  coal  supply  must 
be  considered  as  strictly  limited.  The  number  of  units 
generated  by  German  stations  was  respectively  I'o,  5'1,  and 
10  thousand  millions  in  the  years  lilOi),  1913,  and  1917. 
and  the  total  has  increased  by  more  than  six  times  during 
a  period  of  eight  years.  While  the  coal  consumption  repre- 
sents but  a  small  proportion  of  the  total  consumption  of  the 
country,  it  is  still  possible  to  economise,  considerably  ii> 
electric  generating  stations.  The  proportion  of  current  for 
lighting  to  the  total  output  of  current  has  decreased  cnor- 
_mously  during  25  years,  this  ratio  being  0'8,  O-4'l,  and  O'lO 
"in  1K95,  1005,  and  1915.  It  is  now  only  O'OS,  which  is 
due  to  the  increase  of  power  requirements.  Thus  it  may  be 
possible  to  economise  coal  without  affecting  power  output  as- 
distinct  from  lighting  output.  .-V  considerable  (juantity  of 
power  is  consumed  liy  agricultural  operations,  and  one 
means  of  saving  is  to  cut  off  the  supply  during  certain 
periods  of  the  night,  thus  avoiding  no-load  losses.  As 
regard^  tramways,  certain  ([uantities  of  energy  may  be 
saved  by  discontinuing  suburban  services  in  the  large  towns 
and  increasing  the  distances  between  stopping  places. 

AVith  reference  to  current  for  lighting,  greater  saving  is 
possible  than  might  at  first  b^anticijiated  in  view  of  the 
small  proportion  of  the  lighting  load  to  the  total  load. 
This  is  due  to  the  peak  loads  that  are  obtained,  and  any 
means  of  smoothing  out  the  peaks  will  considerably  inHu- 
ence  coal  consumption.  Such  methods  include  alterations 
of  working  hours,  theatret  hours,  general  restriction  of 
lighting,  substitution  of  metal-filament  for  carbon-filament 
lamps,  &c.  The  peak  could  also  be  reduced  by  stopping 
motors  at  certain  hours,  restricting  the  use  of  lifts  at  certain 
periods  of  the  year  and  times  of  the  day,  and  by  other 
means.  The  desired  object  would  also  tend  to  be  obUiined 
by  curtailing  the  lighting  and  heating  of  tramcars.  limiting 
services,  &c. 
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THE     BRITISH     MAGNETO     INDUSTRY.^ 


Thk  invention  and  evolution  of  the  magneto  has  been  one 
of  the  most  important  developments  of  the  petrol  motor  ;  so 
much  so,  that  the  motor  trade  is  entirely  dependent  on  a 
regular  supply  of  good  magnetos.  Yet,  prior  to  the  war, 
this  country  had  not  seriously  attempted  their  manufacture. 
Thanks  to  the  assistance  of  their  Government,  the  German 
magneto  manufacturers  had  built  up  powerful  selling  organ- 
isations in  this  country,  and  these,  backed  by  large  resources, 
had  been  able  to  prevent  the  establishment  of  a  British 
magneto  industry  on  any  scale  worth  recording. 

Consecjuentlv,  the  outbreak  of  war  produced  a  very 
critical  situation.  German  magnetos  were  out  of  the 
question,  and  the  U.S.A. — the  only  source  of  supply — was 
not  in  a  position  to  nteet  the  demand  either  in  sufficient 
quantity  or  requisite  quality.  In  particular,  it  could  not 
supply  many  special  types,  some  of  very  intricate  nature, 
required  by  the  rapidly  expanding  flying  services.  Little 
doubt  is  entertained  that  in  subsidising  and  supporting  their 
magneto  manufacturers  the  German  Government  recognised 
the  extreme  importance  of  this  key  industry,  and  hoped 
seriously  to  disorganise  our  motor  transport  and  air  services. 
Their  policy  was  so  far  successful  that  during  the  early  days 
of  the  conflict  there  was  a  serious  shortage  of  magnetos,  and 
an  entire  lack  of  the  plant  and  organisation  required  for 
their  manufacture.  It  was,  therefore,  of  vital  importance 
that  the  manufacture  of  magnetos  should  be  undertaken  in 
this  country,  and  that  no  time  should  be  lost  in  establishing 
the  industry. 

Several  firms  speedily  realised  this  fact,  and  much  of  the 
success  which  has  been  attained  may  be  attributed  to  the 
formation  of  the  British  Ignition  Apparatus  Association 
and  the  opportunity  it  has  afforded  for  co-operation  and 
interchange  of  information  and  views  among  its  members. 

There  was  at  the  outbreak  of  war  only  one  British  firm 
making  magnetos,  and  its  output  Was  less  than  100 
machines  per  week.  There  was  nothing  for  it  but  to 
create  a  new  industry.  This  was  done — in  time.  But  the 
conditions  at  the  start  afforded  little  prospect  of  success. 
To  begin  with,  there  was  the  question  of  getting  the  right 
grade  of  steel  for  the  magnets — a  far  more  important 
matter  than  is  apparent.  That  difficulty  was  early  over- 
come by  the  steel  makers  of  Sheffield,  and  the  British 
magneto  is  tc-day,  from  that  point  of  view,  better  than  the 
German.  Then  there  was  the  "  stabilit "  used  for 
insulation.  That  was  a  much  more  difficult  problem.  But 
this  again  has  been  successfully  dealt  with.  In  the  early 
days  almost  every  "  moulded  "  part  of  the  magneto  had  to 
be  carved  out  of  solid  vulcanite,  but  now  there  is  no  lack 
of  excellent  moulding  material.  The  enamelled  wire  pre- 
sented another  difficulty  :  there  is  about  three-quarters  of  a 
mile  of  very  fine  enamelled  wire  on  the  armature  of  the 
magneto,  and  fcteps  had  to  be  taken  to  secure  a  supply  of 
this  commodity.  Finally  it  was  necessary  to  provide  suit- 
able machinery,  and  to  train  great  numbers  of  work-people 
in  the  art  of  magneto  manufacture.  All  the  difficulties — 
technical,  commercial,  and  administrative — have  now  been 
completely  overcome.  Ceaseless  work  in  laboratory  and 
workshop  has  improved  the  first  "  best  "  out  of  knowledge  : 
new  designs  have  been  ol'iginated  ;  new  methods  have  been 
introduced  ;  and  now  we  can  claim  that  there  is  no 
magneto  that  is  better  than  the  British  for  performance 
and  efficiency. 

As  one  of  the  results  of  ihe  co-operation  alluded  to  above, 
all  users  of  British  magnetos  will  enjoy  the  many  advantages 
which  arise  from  stan4ardisation  in  production.  The  com- 
plete magnetos  are  to  be  interchangeable,  not  only  with  one 
another,  but  with  the  best-known  pre-war  types.  Further, 
many  of  tie  essential  parts  are  to  be  standardised  and  made 
interchangeable.  Screws,  for  instance,  will  be  used  of 
standard  dimensions  ;  and  the  different  sizes  of  brushes  are 
being  standardised  and  reduced  in  number  to  one-tenth. 
This  means,  first,  that  spare  parts  will  be  much  cheaper  ; 
secondly,  that  they  will  be  easily  and  quickly  procurable. 


The  advantages  of  the  co-operation  are  increased  by  the  fact 
that  certain  firms  are  concentrating  on  particular  types. 

Between  them  the  members  of  the  B.I. A.  Association 
had  up  to  the  end  of  last  year  completed  over  three  hundred 
thousand  magnetos,  wlych  are  being  used  wherever  the 
fighting  services  are  at  work. 

It  has  been  stated  on  good  authority  that  the  imports  of 
(ierman  magnetos  into  this  country  in  pre-war  days 
amounted  to  200,000  per  annum.  The  B.I.  A.  Association  is 
now  turning  out  as  many  as  5,000  machines  a  week,  and 
it  is  hoped  that  this  output  will  be  greatly  increased  in  the 
near  future. 

Last  week  we  were  privileged  to  make  a  tour  of  inspection 
of  the  works  manufacturing  British  magnetos.  Great  interest 
was  afforded  by  the  visit  to  the  Marks  &  Clerk  liaboratory, 
where  scientific  research  on  electric  ignition  problems  has 
been  carried  out.  Special  attention  has  been  given  to  the 
study  of  magnetos  and  induction  coils,  and  to  the  ignition 
phenomena  of  internal-combustion  engines. 

The  firm  of  Thomson-Bwmett,  Ltd.,  was  formed  in 
l'.)07  to  undertake  the  manufacture  of  ignition  fittings, 
and  for  the  first  few  years  was  mainly  engaged  upon  the  pro- 
duction of  coil  ignition  apparatus.  The  production,  in  a 
small  way,  of  magnetos,  was  commenced  in  1009,  and  was 
developed  outside  the  motor  trade  proper,  the  majority  of 
the  machines  bring  supplied  for  agricultural,  stationary, 
and  marine  engines.  Thus  at  the  outbreak  of  war 
this  was  the  only  firm  actually  manufacturing  magnetos 
in  the  whole  country.  The  output  was  small,  the  weekly 
average  being  only  about  25.  In  the  autumn  of  1914.  ' 
arrangements  were  entered  into  with  Joseph  Lucas,  Ltd., 
and  the  present  company,  Thomson-Bennett  Magnetos, 
Ltd.,  was  the  outcome.  The  present  works  were  specially 
erected  and  equipped,  and  the  staff  moved  into  their  new 
home  a  little  over  12  months  ago.  Since  the  reorganisa- 
tion very  nearly  100,000  magnetos  have  been  produced  for 
all  classes  of  work.  The  weekly  output  of  this  firm  is 
already  \ery  large,  and  it  is  hoped  practically  to  double  it 
by  the  end  of  the  year. 

It  has  been  necessary  so  far  to  continue  the  manufacture 
of  a  fairly  large  number  of  type?,  as  a  number  of  these 
could  not  be  obtained  elsewhere.  In  future,  attention  will 
be  concentrated  on  a  smaller  programme  to  ensure  quantity 
production  on  the  most  economical  basis  possible. 

The  branch  of  the  organisation  of  the  British  Thomson- 
Houston  Co.,  Ltd„  which  is  now  entirely  used  as  a  magneto 
factory,  undertook  before  the  war  the  manufacture  of 
electrical  meters  and  instruments  of  precision.  It  was. 
therefore,  in  a  unique  position  to  undertake  the  manu- 
facture of  magnetos.  In  the  early  days,  before  Government 
contracts  were  placed  with  the  company  for  magnetos,  they 
started  to  build  cycle  and  car  magnetos,  and  many  thousands 
were  delivered.  Special  attention  was  given  to  a  particular 
type,  and  all  the  energies  of  the  organisation  were  absorbed 
by  the  task  of  establishing  the  manufacture  of  high-speed 
magnetos  on  a  thoroughly  reliable  basis.  Several  new- 
designs  were  developed  and  tested,  and,  as  a  result  of  the 
experimental  and  research  work  that  has  been  carried  out, 
the  company  is  now  building  a  four-spark  polar  induction 
magneto  that  is  a  vast  improvement  upon  anything  manu- 
factured by  the  Bosch  company,  this  having  been  de\eloped 
on  quite  different  lines  to  che  type:  of  magneto  familiar  to 
motorists. 

So  rapidly  did  the  small  business  of  Messrs.  Morris  and 
Lister,  Ltd.,  progress  that,  early  in  1915,  the  works,  stafl", 
plant--everything,  in  fact,  became  utterly  inadequate  for 
the  contracts  on  hand.  A  separate  company  was  formed, 
under  the  name  of  the  M.-L.  Magneto  Syndicate,  Ltd.,  and 
large  works  were  found  which  were  suitable  for  its 
requirements.  "  Seeing  is  believing,"  and  the  works  prove 
in  no  uncertain  manner  the  firm's  progress.  They  form, 
indeed,  a  powerful  testimony  to  the  energetic  manner  in 
which  a  difficult  situation  has  been  faced  and  conquered. 

The  firm  of  Messrs.  North  &  Sons,  Ltd.,  had  the  advan- 
tage of  experience  in  the  manufacture  of  speedometers, 
which  have  many  features  in  common  with  magnetos,  so 
that  it  was  not  a  difficult  matter  for  it  to  take  up  the 
new  line.  Its  works  have  been  specially  designed  for  the 
purpose,  and  employ  over  1,000  hands  :  moreover,  they, 
are  entirely  self-contained,  producing  all  their  own  castings, 
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forgings,  and  insulating  materials,  and  possess  an  admirable 
equipment  of  automatic  and  semi-automatic  machine  tools, 
which  enable  them  ,to  turn  out  accurately  iiuished  parts  at  a 
minimum  cost. 

The  staff  is  highly  trained,  and  provided  with  the  most 
up-to-date  appliances,  which  enable  interchangeable  parts 
of  the  highest  quality  to  be  produced.  Numerous  ingenious 
devices  have  been  adopted  to  facilitate  rapid  production, 
combined  with  certainty  in  attaining  the  desired  result,  and 
some  remarkable  examples  of  hot-pressed  work  in  brass  form 
an  interesting  feature  of  the  magneto  work,  while  the  employ- 
ment of  the  stroboscopic  method  for  the  quick  and  accurate 
calibration  of  speedometers  deserves  special  mention. 

The  members  of  the  B.I. A.  Association  having  manu- 
factured in  large  quantities  magnetos  of  every  description, 
which  have  given  thoroughly  reliable  results  in  practice, 
we  have  no  hesitation  in  saying  that  when  hostilities  cease 
they  will  be  in  a  position  to  place  new  designs  of  magnetas 
on  the  market  which  will  be  better  in  all  respects  than  those 
manufactured  in  (Jermany.  Further,  they  will  be  pro- 
duced in  such  ample  numbei"s  that  the  demands  of  the 
motor  and  allied  industries  after  the  war  will  be  fully  met, 
as  regards  both  (juantity  and  quality. 


THE     ELECTRICAL     TRADES     AFTER     THE 
WAR. 


Report  of  the  Departmental  CoMMirrEE. 


We  begin  below  a  reprint  of  the  report  (Cd.  907:^,  2d.  net.) 
of  the  Departmental  Committee  appointed  by  the  Board  of 
Trade  to  consider  the  position  of  the  electrical  trades  after 
the  war.  The  report  is  dated  April  18th,  1017,  and  is 
signed  by  : — Sir  C.  A.  Parsons  (chairman),  Mr.  J.  Annan 
Bryce,  Sir  T.  0.  Callender,  Mr.  James  Devonshire,  Mr.  B.  M. 
Drake,  and  Sir  John  Snell.  The  Committee  records  its 
appreciation  of  the  valuable  services  rendered  by  the  secre- 
tary, Mr.  J.  F.  Ronca.  As  it  is  impossible  to  give  the 
entire  report  in  a  single  issue,  we  turn  to  the  end-of  the 
document  firet,  in  order  to  give  the  Committee's  summary 
of  recommendations.     These  are  as  follows  : — 

1.  A  thorough  reform  of  the  legislation  and  condition,?  under 
which  the  generation  and  di.stribution  of  electricity  are  pro- 
moted and  administered  in  this  country'  which  will  involve 
modifications  in  the  relevant  Acts  and  Regulations:  and  a 
hke  reform  of  the  legislation  and  conditions  affecting  the  pro- 
motion, construction,  and  operation  of  tramways  and  light 
railways. 

2.  The  prohibition  of  import  of  enemy  goods  for  a-  period 
of  three  jears  after  the  conclusion  of  Peace,  subject  to  the 
importation  under  licence  in  special  circumstances  after  the 
expiration  of  the  first  12  months, 

3,  The  imposition  of  import  duties  sufficiently  high  to  pro- 
tect effectively  the  electrical  industry, 

4,  The  prevention  of  the  sale  in  the  United  Kingdom  of 
any  imported  electrical  goods  at  prices  lower  than  those  cur- 
rent in  the  country  of  origin, 

•5,  The  recognition  of  the  advantage  of  combination  among 
manufacturers  and  official   co-ojieration   \\ath   such   action. 

6,  The  prevention  of  any  concern  engaged  in  the  electrical 
or  allied  manufacturing  industries,  if  controlled  directlv  or 
indirectly  by  enemy  capital,  from  continuing  to  trade  within 
the  Empire,  unless  it  he  specially  authorised  and  its  constitu- 
tion made  public,  and  the  passing  of  legi.sIation  requiring  that 
not  more  than  2-5  per  centum  of  the  capital  in  any  other  elec- 
trical or  alhed  undertakings  shall  he  held  either  directly  "r 
indirectly  by  enemy  subscribers  or  their  agents. 
.  7,  The  treatment  as  enemy  products  of  all  good.?  produced 
in  foreign  countries  by  concerns  controlled  hy  enemy  capital 
or  under  enemy  direction, 

8.  The  exclusive  acceptance  nf  British  tenders  liy  State  De- 
partments, public  hr>dies.  and  companies- supplyim?  electrical 
energv  under  statutory  powers, 

9.  The  adoption  hv  Government  Departments  and  public 
authorities  so  far  as  is  practicable,  of  standard  types  and  pat- 
terns of  plant  .ind  apparatus.  ' 

10.  The  nrohihitiou  of  transport  di.scriniin.Ttions  operating 
to  the  detriment  of  Briti.sh  manufacturers,  and  the  provision 
of  improved   transport  and   cargo  handling  facilities. 

11  The  promotion  of  a  better  understanding  between  em- 
plovers  nnd  employed,  and  the  provision  of  better  housing 
and  working  conditions. 


1'2.  The  provision  of  extended  banking  facLhties,  |)re£erably 
hy  the  establishment  of  industrial  banlcs,  to  enable  British 
manufacturers  to  secure  and  finance  contracts  and  engineer- 
ing enterprises. 

13.  The  recognition  of  the  permanent  and  ever-increasing 
importance  to  the  Empire  of  the  natural  sources  of  power  for 
the  generation  of  electricity  in  the  British  Dominions,  and  the 
introductii^  of  safeguards  by  legislation  or  otherwise  to  pre- 
vent these  national  assets  from  passing  into  alien  hands  or  ' 
under  alien  control. 

Certain  further  recommendations  will  be  made  in  a  snpple- 
mentan"  report  deahng,  inter  alia,  with  education,  research, 
the  decimal  system,  and  the  consular  service. 

The  Committee  was  appointed  to  consider  the  position  of 
the  electrical  trades  after  the  war,  with  especial  relation  i^} 
international  comi^etition,  and  to  report  what  measures,  if 
any,  are  necessary  or  desirable,  in  order  to  safeguard  that 
position.  Evidence  was  given  by  the  I.E.E...the  I.M.E.A., 
theAs,sociationof  Electric  Power  Companies,  the  B.E.  A.M. A.. 
the  Cable-Makers'  Association,  the  Tramways  and  Light 
Railways  Association,  eminent  consulting  engineere,  manu- 
facturei-s  of  machinery,  caliles,  and  other  electrical  appliances, 
directors  and  engineers  of  important  electric  supply  under- 
takings, by  bankers,  and  many  others. 

The  national  importance  of  the  electrical  industry  is  first 
reviewed,  and  thereafter  the  report  is  divided  into  several 
sections  1 — 

1.-  Electricity  generation  and  transmission  in  tlie  United 
Kingdom. 

2.  Electric  traction  in  the  United  KiiJgdom. 
o.  Manufacturing. 

-1.  Financial  interdependence  between  manufacture  and 
finance. 

5.  Imperial  control  of  sources  of  electrical  energy. 

().  Summary  of  Recommendations  (reprinted  above). 

There  are  two  appendixes ;  one  deals  with  measures 
against  enemy  trade  to  be  adopted  on  the  conclusion  of 
Peace  (this  is  dated  October  1 1  th,- 1 9 1  il),  and  one  on  banking 
and  finance  (dated  July  20th,  r.ili'i). 

The  reference  to  the  National  importance  of  the  electrial 
industry  reads  as  follows  : — 

3.  The  Committee  is  of  opinion  that  it  is  impossible  to  give 
proper  consideration  to  the  future  of  the  electrical  trades 
without  studying  the  position  of  the  electrical  industry  as  a 
whole.  The  national  impoi-tance  of  this  industry  has  never 
been  realised  either  by  Government  or  by  the  general  public, 
and  as  a  conse<iuence  both  the  industry  and  the  country  have 
suffered  from  legislative  errors, 

4.  Through  the  efforts  of  Faraday.  ^Tieatstone,  Kelvin, 
Swan,  Hopkinson,  and  many  others.  Great  Britain  was,  and 
should  have  continued,  first  in  electrical  enterprise.  The 
nation's  pre-eminence  in  all  branches  of  engineering  pro- 
vided a  foundation  upon  which  the  new  and  closely  alhed  elec- 
trical industi-y  might  have  been  naturally  and  quickly  built 
up.  Mines  and  factories  were  so  situated  as  to  gain  rapid 
advantage  from  the  appUcation  of  electrical  science,  and  rail- 

-  ways,  especially  the  urban  and  suburban  hues,  were,  owing 
to  density  of  population,  ideally  suited  to  electrification.  In 
order,  however,  to  bring  electiical  energy  into  practical  use 
it  was  necessary  to  employ  cables,  either  vmdergroimd  or 
overhead,  the  installation  of  vyhich  involved  interference  with 
streets,  roads,  and  private  lands.  Manufacturers  of  electrical 
plant  have  been  held  back  while  Parliament  and  local  authori- 
ties debated  how  the  distribution  and  use  of  electricity  might 
be  prevented  from  infringing  conventional  conceptions  of 
public  privileges  and  vested  interests.  Hence  the  progress  of 
the  industi-y  has  throughout  been  hampered  by  poHticaJ  cou 
siderations.  \Miile  America,  Germany,  and  other  countries 
were  eagerly  seizing  the  heuefits  of  electricity,  our  authori- 
ties were  busied  with  the  erection  of  obstacles  to  its  develop- 
ment. Thus  for  years  this  country  stood  still,  leaving  the  field 
open  for  foreign  manufacturers  to  gain,  both  in  their  own 
and  other  markets,  a  hold  which  they  have  never  lost. 
.\broad  there  were  strong  encotiragements,  in  Great  Britain 
irksome  restrictions,  and  the  evil  effects  on  the  British  elec- 
trical industr>-  justly  entitle  it  now  to  special  remedial 
measures,  which  can  be  secured  only  by  legislation.  Su'b 
legiislation   should  he  passed   without  delay, 

5,  The  early  history  of  motor  traction  on  highways  is  au 
analogous  ins'tauce  of  legislation  which  proved  disastrous, 
'^lechanically-propelled  vehicles  were  successfully  adopted  in 
this  country  early  in  the  19th  century,  but  prejudice  and  the 
horse  interest  succeeded  in  inducing  Parliament  to  pass 
restrictive  legi.slation  which,  by  limiting  speed  to  four  miles 
an  hour,  practically  destroyed  the  industry.  As  a  result  the 
manufacture  of  motor  cars  in  Great  Britain  waa  for  many 
years,  and  in  some  respects  still  is,  behind  that  of  o^er 
countries, 

6,  The  prosperity  of  our  industries  depends  largely  on  cheap 
energy'  for  driving  machinery,  ajnd  even  a  fractional  reduc- 
tion in  price  is  of  importance  in  determining  the  ability  of 
manufacturers  to  compete  in  the  world's  majkets,    The  appU- 
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cation  of  electricaty  to  agricultural  pm-poses  is  also  claiming 
attention,   and  will,   without  doubt,  extend. 

7.  The  scientific  replanning  of  our  distribution  of  energy 
would  effect  a  saving  of  no  less  than  oU  million  tons  of  coal 
per  annum.  Till  lately  c-oal  has  been  so  cheap  that  its  con- 
servation has  been  neglected,  but  it  must  be  strictly  econo- 
mised in  the  future  if  the  maximum  return  from  this  irre- 
placeable national  asset  is  to  be  realised.  This  replanning 
would  also  reduce  the  cost  of  power  for  manufacturing,  for 
the  Lighting  of  sti-eets  and  houses,  for  the  propulsion  of  rail- 
way, tramway,  and  road  vehicles,  and  at  the  same  time 
greatly  promote  social  and  domestic  convenience  as  well  as 
general  improvement  in  public  health. 

8.  \Vitne,s.ses  of  high  authority  estimate  the  loss  incurred 
by  the  nation  through  failure  to  take  full  advantage  of  elec- 
trical progress  at  not  less  than  £100.000,000  a  year,  a  loss 
preventable  by  concentrating  generation  under  improved 
administration. 

9.  The  density  of  her  industiial  population  over  wide  areas, 
the  length  of  her  seaboard,  and  its  proximity  to  manufactur- 
ing centres,  the  richness  of  her  coal  supplies,  the  advantage 
furnished  by  her  climate  to  textile  inanufactures.  the  effect 
on  her  markets  of  the  close  connection  with  the  Overseas 
Dominions — all  combine  to  make  Great  Britain  the  most 
favouraljly  situated  country  in  the  world  to  derive  the  fullest 
benefit  from  the  use  of  electrical  power. 

10.  The  value  to  this  countr\-  of  the  electrical  manufactur- 
ing trade  has  not  been  sufficiently  reali.sed.  The  volume  of 
this  trade  already  amounts  to  '22i  millions  sterling  a  year. 
Considerable  as  these  figures  are,  they  represent  only  a  frac- 
tion of  the  trade  which  can  be  obtained  if  the  blunders  of 
the  past,  be  rectified.  A  world  trade  exi.«ts,  and  Great  Britain 
must  have  her  proper  share.  In  no  branch  of  engineering 
will  technical  proficiency  and  mechanical  skUl  find  better 
recompense  than  ill  electrical  manufacturing,  and  none  de- 
serves more  consideration  by  the  State. 

11.  It  is  not  too  much  to  say  that  the  war  has  demon- 
strated the  safety  of  the  Empire  to  lie  dependent  on  the 
employment  of  electricity.  The  output  of  munitions  in  the 
great  industrial  areas  could  not  possibly  have  attained  any- 
thing hke  its  present  scale  had  not  an  enormous  aggregate 
horse-power  of  electrical  energy  been  available  for  the  supply 
of  power  and  hght.  The  emergency  has  proved  the  electrical 
industry-  to  be  a  "  kerj  industry." 

[To   be   coniinued.) 


THE     ASSOCIATION     OF     BRITISH 

ELECTRICAL     ENGINEERS    (ELECTRICITY 

'supply    SECTION). 


A  MEETING  imder  the  auspices  of  the  Wkstern  Loc.^l  Section 
of  the  iNSTrruTioN  op  Electricvl  Engineers  was  held  at 
Bristol,  on  Friday  last,  in  connection  with  the  fonnation  of 
a  branch  of  fhe  above  Society. 

The  President-Eleet  of  the  Western  LocAl  Section,  Mr.  H. 
I.  EoGERS,  presided  over  a  representative  audience.  In  intro- 
ducing Mr.  H.  Faraday  Proctor,  he  remarked  on  the  advan- 
tages of  unity,  and  expressed  the  hope  that  all  the  various 
societies  at  present  being  fonned  would  be  absorbed  in  one 
central  body. 

Mr.  H.  Far.4D.4Y  Proctor  explained  the  objects  of  the 
meeting,  and  said  the  propo.sed  association  wa.s  intended  to 
embrace  all  existing  a.ssociations  in  order  that  there  might 
be  one  association  only.  The  Council  of  the  I.E.E.  had  de- 
cided that  the  new  as.sociation  could  be  registeivd  as  a  trade 
union  if  the  members  thought  fit.  The  reason  why  the  pro- 
posed association  was  being  formed  under  the  auspices  of 
the  Institution  was  solely  the  fact  that  the  conference  of  the 
various  associations  held  on  Febniary  7th  felt  that  the  Insti- 
tution, as  premier  body,  should  take  the  initial  steps.  It  was 
most  imjxyrtant  that  a  large  numerical  representation  should 
be  'pcure''  to  the  .\?;-ociation  in  order  that  its  weight  might 
be  felt.  With  regard  to  linking-up  with  other  .similar  as.so- 
ciations.  he  read  a  resolution  of  the  National  Executive  of  the 
Electrical  Power  Engineers'  .\ssociation  held  in  Birmingham 
on  June  1st: — "That  this  Ivational  Executive  Council  of  the 
E.P.E.A.  desire  the  co-operation  and  final  linking-up  of  all 
technical  engineers  engaged  in  the  electricity  industry."  That 
was  just  what  they  wanted.  The  desirability  of  combination 
was  emphasised  in  the  Whitley  Eeports.  which  advocated  the 
fomiation  of  National  Councils  for  every  industry.,  and  m 
addition  to  the  National  Councils  there  would  be  local  di.«- 
trict  councils,  also  works  committees.  The  reports  specified 
that  these  councils  should  only  be  fonned  in  connection  with 
inttft.stries  that  were  properlv  orcanised.  The  workmen  had 
their  unions,  the  employers  hnd  their  federations,  the  munici- 
mlities  hr'd  the  Incorporated  Municinal  Electrical  Associa- 
tion, and  the  companies  likewise  had  their  associations.  Sta- 
tion engineers  were  not  organised ;  it  was  verv  necesearv 
therefoi-e  that  a  representative  association  of  such  gentlemen 


should  be  formed  at  once.  At  Gaxdiff  on  the  previous  day 
the  point  was  raised  whether  chief  engineers  should  belong 
to  this  association.  He  thought  the  chief  engineers  ought  to 
be  there  to  assist  their  respective  staffs.  It  would  be  advan- 
tageous for  evei-y  engineer  to  be  in  it.  It  would  not  do  for 
master  and  man  to  be  m  the  same  association,  which  would 
be  the  case  if  the  Electrical  Ti-ades  Union  secured  any  of 
them  as  its  members.  Another  point  raised  was  as  to  the 
necessity  of  this  new  association,  as  there  were  plenty  already 
in  existence.  There  were  several  of  them,  but  there  was  no 
one  i-epresenting  the  whole,  and  he  thought  it  was  very 
necessary  that  this  association  should  be  fonned,  and  final 
amalgamation  effected.  It  was  decided  at  Cardiff  that  there 
was  no  objection  to  heads  of  departments  and  chief  engineers 
being  included;  a  resolution  was  passed  in  favour  of  forming 
the  association,  and  a  delegate  was  appointed  to  attend  the 
mass  meeting  in  London. 

The  Chairman  read  the  names  of  a  number  of  gentlemen 
who,  though  unable  to  be  present  at  the  meeting,  expressed 
their  hearty  support  of  the  movement,  and  said  there  was  no 
possible  doubt  that  both  sides  of  every  industry  would  have 
to  form  themselves  into  associations  in  order  to  get  their 
proper  positions  on  the  National  Councils  that  were  about  to 
be  .set  up  for  each  industn,'.  It  was  most  essential  that  one 
very  strong  body  should  be  fonned,  and  it  was  a  very  good 
thing  that  the  I.E.E.  as  a  senior  body  in  the  electrical  indus- 
ti-y  should  have  promoted  the  organisation  of  the  new  asso- 
ciation. In  a  recent  issue  of  the  Board  of  Trade  Journal  be 
noticed  that  G^nnany  was  inaugurating,  as  one  of  her  post- 
war projects.  Chambers  of  Labour,  and  it  was  significant  that 
a  separate  chamber  was  to  be  organised  for  salaried  officials. 

Mr.  J.  W.  Bache  (Cheltenham)  asked  whether  this  associa- 
tion would  be  an  association  of  associations,  or  an  amalgama- 
tion of  others  with  similar  objects.  He  assumed  that  the 
particular  directions  in  which  the  thought  of  the  society 
would  be  directed  would  be  terms  of  engagement,  security 
of  tenure,  adequate  salaries,  and  possible  superannuation. 
The  status  of  the  profession  would  be  raised  were  it  a  sine 
qua  non  that  important  appointments  to  municipal  or  com- 
pany posts  should  be  given  to  members  of  the  I.E.E. 

.\  discu.ssion  followed,  and  Mr.  H.  Faraday  Proctor  said 
he  thought  they  were  taking  the  ■n'isest  course  by  allowing 
this  association  to  be  formed  under  the  auspices  of  the  I.E.E. 
It  would  be  well  if  some  of  the  other  .societies  were  to  ap- 
proach the  larger  institutions  and  get  them  to  make  a  move. 
If  they  got  the  professional  institution  to  give  them  their 
blessing  and  backing,  who  was  there  to  say  anything  against 
them'?  He  suggested  that  this  association,  if  formed,  should 
be  a  sub-section  of  a  larger  section  representing  all  electrical 
engineers,  and  that  the  electrical  engineers  should  be  a  sec- 
tion of  a  larger  body  embracing  all  engineers,  the  ex&cutive 
being  a  council,  grand  council,  and,  if  they  chose,  a  super- 
grand  council.  LTntil  this  organisation  was  effected,  the  con- 
necting link  was  almost  missing.  Eligibility  for  membership 
was  the  only  matter  on  which  he  experienced  difficulty  in 
speaking.  Of  course,  the  Council,  and  particularly  the, Presi- 
dent, of  the  I.E.E.  were  very  anxious  to  push  the  Institution. 
The  suggested  qualifications  for  membership  were  as 
follows : — 

Members. — Members  shall  be  engaged  in  the  business  of 
electricity  supply,  and  shall  be  corporate  members  of  the 
I.E.E. 

Associale  Members. — Associate  members  shall  be  persons  of 
good  general  education  engaged  in  the  business  of  electricity 
supply,  and  they  shall  have  had  at  least  one  year's  training 
at  an  approved  technical  college,  or  two  years'  training  at  an 
appro%'ed  firm,  company,  or  coi-poration,  or  shall  have  been 
engaged  in  electricity  supply  in  a  responsible  technical  posi- 
tion for  at  least  three  years. 

The  full  member  of  this  association  would  be  a  corporate 
member  of  the  I.E.E.  There  was  certainly  something  to  be 
sjiid  for  that.  They  ■5\ished  to  raise  the  status  of  their  profes- 
sion. He  thought  the  only  way  in  which  that  could  be  done 
was  for  the  Institution  to  get  a  Royal  Charter,  so  that  mem- 
bership of  the  different  classes  might  give  the  same  legal 
sitatus  to  an  engineer  to  call  himself  an  engineer  and  to  prac- 
tise, as  ill  the  medical  and  legal  professions,  where  only  by 
niembei-ship  of  the  Law  Society  and  the  British  Medical 
Association  was  a  man  entitled  to  call  himself  a  lawyer  or  a 
doctor.  \\'hether  or  no  senior  membership  of  this  association 
should  necessitate  membership  of  the  I.E.E.  was  a  matter 
for  the  mass  meeting.  The  new  association  would  be  entirely 
distinct  from  the  I.E.E. — it  was  to  have  its  own  council.  It 
was  only  suggested  that  membership  should  be  dependent 
uixm  membership  of  the  Institution.  Mr.  Bache  had  touched 
upon  the  objects  ven-  successfully.  The  association  would 
do  well  to  leave  the  question  of  status  to  the  Institution.  As 
regarded  the  question  of  amalgamation,  he  certainly  agreed 
that  there  should  ultimately  be  only  one  association,  and  that 
they  should  all  come  in  under  one  banner. 

It  ■ivas  resolved  that  an  association  should  be  formed  in 
accordance  with  the  circular  sent  out,  and  that  Mr.  W.  J.. 
Bache  should  be  the  delegate  to  the  mass  meeting  to  be  held  - 
in  London, 


A  mass  meeting  of  engineers  engaged  in  the  business  of 
electricitv  supply,  convened  by  the  Yorkshire  Local  Section- 
of  the  Institution  of  Electrical  Engineers,  was  held  at 
Leeds  on  Friday  last,  to  consider  the  advisabihty  of  establish- 
ing ao  -Association  of  British  Electrical  Engineers  engaged  in 
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electricity  supply.    The  following  is  an  abstract  of  a  full  report 
supplied  to  us  by  a  number  of  those  present :  — 

ilr.  \V.  L.\XG,  ChaiiTnaa  of  the  Yorkshire  Section  of  the 
I.E.E.,  was  elected  to  the  chaii",  and  there  was  a  large 
attendance.  The  Chairman  called  upon  Mr.  W.  B.  Woodhouse 
to  explain  the  matter  to  the  meeting. 

Mr.  W.  B.  Woodhouse  said  he  had  come  there  at  the  re- 
quest of  the  Council  of  the  Institution  of  Electrical  Engineers 
to  address  them  on  a  matter  which  the  Council  felt  to  be  of 
very  great  importance  to  all  of  them.     The  ^^■hitley  Commit- 
tee s  proposals  had  received  the  approval  of  the  Government, 
and  the  MinLsti-y  of  Labour  was  actively  engaged  in  assisting 
in  the  fonnation  of  industrial  councils,  of  which  it  was  pro- 
posed to  set  up  one  for  the  electricity  supply  industry.     The 
industrial  council  was  a  body  composed  of  associations  repre- 
senting on  one  side  the  employers,  and  on  the  other  side  the 
employes.     The   eniployei-s  were   being  organised,    and    that 
meeting  was  not  concerned  with  them.    The  operative  work- 
men were  being  organised  through  their  trade  unions.     The 
class  of  engineers  who  were  responsible  for  the  management 
and  executive  duties  w-ere  not  fully  organised.     The  position 
of  that  class  of  men  was  a  rather  special  one;  they  were  for 
the  most  part  the  employers'   representatives  in  relationship 
to  the  workmen  generally,   as  well  as  occupying   their   own 
special  position  in  their  individual  capacity  as  employes.     Be- 
cause their  position  was  such  a  special  one,  it  was  felt  that 
an    a.s.sociation    to    represent    their   interests    was   necessary. 
They   should   be   regarded   as    belonging   to  a    profession    as 
honourable  and  distinguished  as  that  of  doctors,  dentis-ts,  and 
accountants,  and  ought  to  be  able  to  close  the  door  to  the  un- 
qualified man,  so  that  on  man  should  practise  as  an  electrical 
engineer  unless  he  had  been  properly  trained  and  was  a  recog- 
nised  member    of    the    a.s.sociations    which   included    all   the 
properly  trained  men  of  the  country.     The  first  step  to  the 
attainment  of  that  object  was  to  form  an  association  in  which 
all  well-trained  men  at  present  engaged  in  the  profession  of 
electrical  engineering   should  be  included,  and  then  to  lay  it 
down  that  in  future  they  would  not  take  any  man  into  the 
association  unless  he  was  well  trained.     He  would  Ije  told,  no 
doubt,  that  there  were  already  associations  in  existence  with 
these  objects  in  view,  and  that  another  association   was  not 
necessary.     He    thought    it    was    necessary    that,     whatever 
organisations  existed  at  present,  they  should  all  be   brought 
into  one  as.sociation.     If  that  was  agreed  to,  the  next  point 
to  l)e   settled  was  the  dividing  line  between   the  supervising 
engineer  and  the  operative  engineer,  who  might  be  called  the 
mechanic.     The    test   dividing  these  two  classes   should,    he 
thought,    be   an  engineering  one,    and  one   which   would  be 
recognised    by   outside    bodies.    The    Council  of   the  Institu- 
tion   thoujjht    that   the  existing  qualification    of  membership 
of  the  Institution  might  well  be  used  to  divide  the  executive 
engineer  from    the  working  engineer.    It  was  suggested   for 
discussion   that   if  they   had  some  outside  qualification,    such 
as  the  Institution  had  suggested,  they  would  be  in  a   much 
sti-onger  position  than  if  they  set  up  a  qualification  in  their 
own  exi.sting  associations,  not  one  of  which  covered  the  whole 
of  the  country,  in  regard  to  which,  with  all  due  respect  for 
what  had  been  done,  none  of  them  was  sufficiently  influential 
for  the   Government  departments  or  the   public  generally   to 
.say  that  their  test  must  be  lecognised  throughout  the  coun- 
try-.    They  wanted   an   organisation    which  would  ensure  for 
its   menil.>ers,  as   well    trained  and  fully   qualified  men,    ade- 
quate,   pay,    satisfactory  conditions  of  employment,    and    the 
social  standing   to   which    their   qualifications  entitled  them. 
That  could  only  be  done  if  they  got  every  engineer  in   the 
industi-y   to  join.     The  I.E.E.  had  already  very  nearly  7,000 
members.     Perhaps  the  I.E.E.  did  not  sufficiently   advertise 
what  it  was  doing,  but  nevertheless  it  was  taking  an  active 
part  in  matters  affecting  the  industrx',  and  the  Council  were 
particularly   concerned  to   sTistain  and  iuiprove  the  status  of 
the  members,  and  to  help  their  interests.     The  Council  had. 
therefore,  discu.ssed  this  matter  with  a  provisional  committee 
representing    the  Incorporated    Municipal    Electrical    As.socia- 
tion,   the  Electrical  Power  Engineers'   Association,  the  Chief 
Technical  .\.ssistants'   A.s.sociation ,    and  the   As.sociated  Muni- 
cipal   Engineers   of   Greater   Ix>ndon,   and    with    thes<!  lepre- 
sentatives   it  had   been  agreed    that  something   ought  to   be 
done,  and  that  the  I.E.E.  might  take  an  active  part  in  doing 
it.    Therefore  the  Institution  had  organised  meetings  through- 
out the  country  through  the  agency  of  Local  Sections.    Meet- 
ings had  been  held  at   Newcastle  and    Glasgow,  at   both    of 
which   it  had  been   decided  to  appoint  delegates  to  attend  a 
meeting  which  it   was  proposed  to  hold   in  London,  where   a 
final  decision  could  be  taken  in  consultation  with  representa- 
tives from  all  parts  of  the  country.     He  iiioved  : — "That  this 
meeting  of  electrics!  .supply  eneineers  of  Yorkshire,  promoted 
by  the  Yorkshire  Section  of  the  I.E.E..  supports  the  forma- 
tion of   an    association   of   British   Electrical  Engineers,    and 
appoints  delegates  to  represent  it  at  the  mass  meeting  to  be 
held  in   London  under  the  chairmanship  of  the  President  of 
the  I.E.E." 
Mr.   C.A-MPiON  seconded   the   resolution 

Mr.  LrxN"  (Manchester),  sneaking  as  Northern  Division 
President  of  the  E.P.E.-A..  and  an  .Associate  Member  of  the 
I.E.E..  said  that  he  wanted  particularly  to  bring  home  the 
fnct  that  in  retiard  to  the  present  matter  the  E.P.E..\..  which 
•  had  been  doing  such  great  work  during  the  last  six  monthR. 
was  being  ignored,  as  if  it  did  not  exist.  That  .Association 
had  covered  practically  the  whole  ground  that  Mr.  Wood- 
house   had    mentioned.     He   beheved    he   was   backed  up   by 


the  whole  of  the  memljers  of  the  E.P.E.A.,  numbering  over 
I.IXJO,  in  making  his  protest  against  the  present  line  of  con- 
duct of  the  I.E.E.  The  eJe<.-trical  engineers  waited  years  to 
see  what  the  I.E.E.  would  do,  and  it  had  done  nothing,  and 
now,  when  they  had  started  themselves  and  had  just  nicely 
got  going,  they  found  that  the  ground  was  being  covered 
agam.  and  the  E.P.E..\.  was  treated  as  if  it  did  not  exist. 
Yet  the  E.P.E..\.  included  many  chief  engineers  and  deputy 
chief  engineers  and  a.ssistants,  and  in  the  Northern  Division 
alone — particularly  within  "20  or  30  miles  of  Leeds — had  a 
iiieiiibership  of  over  400  qualified  engineers.  Not  a  man  had 
been  admitted  into  the  As.socLition  unless  he  had  the  qualifi- 
cations. He  was  not  antagonistic  in  any  way  towards  the 
I.E.E.,  but  he  felt  that  the  supply  engineers  did  not  want 
fatheiing  in  this  matter  by  the  I.E.E.  They  could  not  under- 
stand a  protective  organisiition  starting  from  the  top.  They 
felt  that  it  should  certainly  start  froin  the  bottom.  They 
needed  an  organisation  which  was  going  to  define  the  line 
between  the  brain  worker  and  the  manual  worker.  They  had 
seen  the  manual  wt)rker  receiving  magnificent  rewards  in 
many  cases,  whilst  the  brain  worker — the  supervising  worker, 
as  Mr.  Woodhouse  had  called  him— had  been  receiving  noth- 
ing. That  was  one  reason  why  they  had  started;  and  they 
had  gone  on  gradually  buOding  up  and  up  on  the  lines  indi- 
cated in  the  statement  of  olrjects  and  constitution  of  the 
E.P.E.A.,  which  he  read  in  full.  The  E.P.E.A.  should,  he 
thought,  certainly  clahn    priority  over   the   A.B.E.E. 

Mr.  Webber  (Keighley)  said  he  thought  that  though  the 
E.P.E..\.  was  a  very  useful  institiition,  it  did  not  include  the 
bulk  of  the  chief  men  of  the  profession,  and  never  would  do 
so:  further,  the  Institution  had  a  status  that  no  association 
which  had  been  formed  recently  could  have,  and,  in  his 
opinion,  if  they  were  going  to  have  any  success  in  getting  tho 
same  grade  as  doctors  and  the  legal  profession,  and  so  forth, 
it  must  come  through  a  national  institution  like  the  I.E.E. 
Jlr.  P.  FuRNESS  (Dewsbury)  read  a  report  on  the  proceed- 
ings of  the  West  Yorkshire  Section  of  the  E.P.E..\.  since 
its  formation,  and  .stated  that  the  membership  of  the  section 
totalled  110.  A  subcommittee  had  been  formed  to  see  that 
the  Association  was  properly  represented  on  the  Whitley 
Council.  The  Assf>ciation  was  to  be  represented  at  a  meet- 
ing convened  bv  the  Ministry  of  Labour,  to  be  held  in  Man- 
chester on  June  19th.  for  the  purpose  of  putting  into  opera- 
tion the  Whitley  Report,  and  if  it  had  not  been  for  the 
action  of  that  Association  there  would  not  have  been  any 
represent^ition  of  the  .skilled  technical  staffs  of  electricity 
supplv  undertakings  at  that  meeting. 

Mr."  W.  X.  A.  Burgess  (Huddersfield)  said. he  welcomed 
Mr.  Woodhouse's  statement  that  the  proposed  new  assoda- 
tion  was  aiming  at  unity.  He  thought  that  all  the  existing 
associations,  with  the  e.xception  of  the  E.P.E..\.,  had  ex- 
pressed their  wUlingne.ss  to  be  members  of  branches  of  any 
new  a.ssociatiou  -nhich  was  formed  with  a  similar  object.  He 
did  not  think,  however,  that  the  association  proposed  by  Mr. 
Woodhouse  was  sufficiently  broad  in  its  basis.  It  should  in- 
clude  all  electrical   engineers,  and    be   country-wide. 

Mr.  .1.  E.  Ellis  (Morley)  said  it  appeared  to  him  that  there 
was  a  flood  of  new  associations  and  societies  springing  up  pro- 
fes.sing  to  have  objects  which  were  almost  as  bewildering  in 
varietv  as  the  war  news  was.  These  associations  were  formed 
on  all  sorts  of  lines,  but  there  was  only  one  which  was  formed 
on  business  lines,  and  for  that  reason  had  taken  firm  root 
hold.  That  was  the  E.P.E.A.,  of  the  local  section  of  which 
he  was  the  chainnan.  From  the  scientific  point  of  view, 
the  Institution  had  served  its  pui-pose  remarkably  well,  but 
it  had  failed  to  bring  itself  into  Ime  with  the  democratic 
feelings  of  the  majority  of  its  junior  members,  ahd  had  done 
absolutelv  nothing  towards  improving  the  conditions  of  their 
(•mplovmeiit  and  bringing  the,se  up  to  date  and  in  line  with 
the  present-dav  conditions.  Wages  were  in  many  instances 
miserably  low  "for  the  resiwnsibilities  borne  and  the  services 
jendered  bv  a  large  number  of  the  junior  members,  notwith- 
standing the  fact  that  the  chiefs  of  these  juniors  were  mostly 
the  leading  men  of  the  Institution.  Therefore,  could  they 
wonder  if  the.se  ineml>ers  were  dissatisfied  with  what  the 
Institution  had  done  for  them— or,  rather,  what  it  had  not 
(lone— and  that  the\-  .should  combine  and  fonn  separate  asso- 
ciations of  their  own':"  He  failed  to  see  why  the  meeting 
should  tfive  the  Institution  a  mandate  to  try  and  accomplish 
something  that  it  had  proved  so  utterly  incapable  of  doing. 
Mr.  W.  F.  MvL.t.v  (Sheffield)  said  that  he  wished  to  draw- 
attention  to  the  danger  ari.<ing  from  the  multiplicity  of  a.sso- 
ciations.  and  to  suggest  that  delegates  should  be  appointed 
from  the  meeting  to  con.sider  the  advi.-^ibility  of  either  form- 
in"  a  new  iis.sociati(>ii.  or  nvomm.'udiug  the  uiembers  to 
join  one  of  the  assoc-iations  which  were  already  existing  or 
in  course  of  fonnation.  For  many  years  he  considered  the 
Institution  had  done  very  little  to  further  the  procress  of  the 
engineer,  and  he  ver\-  much  doubted  whether  it  would  be 
right  under  the  circumstances  to  proceed  with  a  new  associa- 
tion which  was  going  to  be  fathered  by  the  Institution. 
although  that  bodv  had  done  very  cood  work  as  a  scientific 
and  academic  swietv.  In  order  that  the  meeting  mi2ht 
appreciate  what  the  feeling  was  on  the  manufactunng  side. 
he  read  a  telegram  which  had  been  sent  to  him  stating  that 
representatives  of  the  emploves  of  a  number  of  larce  firms, 
including  B.T.H..  Siemens.  Ferranti,  Brush.  Beyrolle.  Elec- 
trical Apparatus,  and  Westinchouse.  strongly  disapproved  of 
n  trade  union  foi-med  under  the  sunerv'sion  of  the  Institution 
of  Electrical  Engineers,  and  declaring  that  as  effective  control 
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by  the  members  was  essential  for  a  healthy  organisation,  it 
would  be  better  to  consider  the  possibiUty  of  independent 
action  by  all   classes  of  engineers. 

Mr.  R.  C.  Atkinson  (Leeds)  said  the  last  speaker  had 
touched  the  crux  of  the  whole  matter.  He  thought  that  if 
they  would  look  at  the  rides  drafted  by  the  Committee  of 
the  West  Yorkshire  Section  of  the  E.P.E.A.,  they  would 
agree  that  tho.se  who  had  drawn  up  the  rules  had  been  fully 
alive  to  the  wider  issues  that  were  at  stake  in  the  matter, 
and  also  to  Mr.  My  Ian 's  point  about  the  necessity  of  any  pro- 
tective association  being  under  the  control  of  those  whom  it 
wanted  to  protett,  not  under  the  control  of  those  whom  the 
members  had  got  to  be  protected  against.  The  E.P.E.A.  had 
been  in  existence  for  a  considerable  time,  and  had  been  doing 
good  work.  The  Northern  Division  had  had  a  committee  in 
consultation  with  the  Chief  Engineers'  Association  of  Lanca- 
shire and  Cheshire,  and  had  been  complimented  by  the 
chief  engineers  upon  the  fact  of  having  arrived  at  a  basis 
on  the  salaries  question,  which  was  acceptable  to  all  parties. 
A  good  deal  of  use  had  been  made  by  the  Institution  of  Mr. 
BosteU's  name  (Chainnan  of  the  E.P.E.A.),  and  he  thought 
this  was  without  wan-ant  altogether.  Mr.  Bostell  had  an 
invitation  to  attend  a  meeting  in  his  iiersonal  capacity,  and 
they  had  been  trying  to  say  ever  since  that  he  was  represent- 
ing officially  the  E.P.E..\.  at  that  meeting.  It  was  claimed 
on  the  strength  of  that,  that  Mr.  Wordingham  was  confen'ing 
with  the  officials  of  the  E.P.E.A.  with  a  view  to  incorporat- 
ing that  enterprise  with  the  work  of  the  Committee  which 
Mr.  Robinson  represe-nted.  It  seemed  to  him  that  that  was 
stretching  the  long  bow  very  considerably.  The  I.M.E.A. 
in  the  spring  of  this  year  passed  a  resolution  determining 
upon  joint  action  with  a  view  to  stopping  the  "  objectionable 
practice  "  of  "  technical  assistants  engaged  in  electrical  under- 
takings being  induced  to  accept  other  positions."  That, 
apparently,  was  their  idea  of  protecting  the  interests  of  the 
staff,  and  these  were  the  gentlemen  who  were  asking  the 
staffs  to  join  their  association  to  protect  their  interests.  The 
E.P.E.A.  had  got  a  statement  in  one  of  their  objects  in  the 
rules  to  cover  that,  because  they  maintained  that  that  «as 
one  of  the  Uberties  of  the  subject.  As  to  chief  engineers 
joining  the  E.P.E.A.,  they  quite  agreed  to  that,  provided  that 
those  gentlemen  were  qualified.  He  propo-sed  the  following 
amendment: — "That  this  mass  meeting  of  Yorkshire  elec- 
trical engineers,  called  by  the  Council  of  the  I.E.E.  to  sup- 
port the  proposed  A.B.E.E.,  is  not  satisfied  that  this  new 
association  is  being  fonned  in  the  interests  of  the  majority  of 
the  profession,  as  apparently  the  majority  of  those  who  have 
promoted  it  are  senior  members,  and  some  have,  so  recently 
as  three  months  ago,  been  associated  with  reactionary 
policies  directly  antagonistic  to  the  legitimate  interests  of 
the  junior  members  of  the  profession  who  comixise  by  far 
the  majority  of  it:  also,  bearing  in  mind  the  foregoing,  and 
the  fact  that  in  the  past  the  Council  of  the  I.E.E.  has  done 
nothing  in  the  interests  of  the  lower  grades  of  the  profession, 
and  that  there  are  already  in  exist-cnce  two  strong  associa- 
tions, the  E.P.E.A.  and  the  B.B.A.T.A..  the  former  covering 
the  power-supply  section  and  the  latter  the  manufacturing 
section  of  the  industry,  who  have  been  actively  at  work  for 
many  months  past,  and  have  already  achieved  a  considerable 
measure  of  suc*-ess  with  benefit  to  their  members,  who  in- 
»clude  all  grades  of  qualified  engineers,  this  meeting  strongly 
disapproves  of  the  action  of  the  Council  of  the  I.E.E.  in 
fostering  the  proposed  A.B.E.E.,  instead  of  the  existing 
association,  and  is  not  prepared  to  endorse  their  action  or 
support  the  proposed  new  association ;  and  hereby  (1).  in- 
stiircts  the  delegates  to  be  apiwinted  later  at  this  meeting  to 
a,ttend  any  further  meeting  or  conference  in  Loudon  or  else- 
where to  represent  this  meeting,  and  to  make  known  its 
views;  and  ('2)  the  secretary  of  this  meeting  to  publish  in 
the  technical  Press  a  full  and  unedited  rejxn't  of  this  meeting. 
Finally,  this  meeting  pledges  itself  to  support  the  E.P.E.A. 
and  the  B.E.A.T.A." 

'  Mr.  Howard  Brown  (Bradford)  said  he  would  like  to  know 
whether,  if  the  proposed  new  association  was  formed,  the 
officials  of  it  would  be  the  Council  of  the  Institution,  or  if  it 
would  be  controlled  or  governed  by  persons  elected  by  the 
members  themselves.  It  was  very  desirable  that  there  should 
only  be  one  organisation  to  he  able  to  speak  in  this  connec- 
tion for  the  whole  of  the  electrical  industry,  and  that  that 
association  should  include  on  the  one  hand  chief  engineers  of 
the  great  cities  and  towns,  and  on  the  other  hand  sub-station 
engineers.  If  a  new  association  was  formed  it  should  be 
controlled   by  persons  elected  by  the  members. 

Mr.  S.  Simpson  (Bradford)  .said  that  he  had  made  inquiries 
as  to  whether  the  Institution  had  approached  the  E.P.E.A. 
to  find  out  particulars  concerning  it.  He  gathered  that  the 
secretary  had  never  been  approached,  and  the  association  had 
been  ignored.  The  E.P.E.A.  had  been  formed  with  demo- 
cratic, piirixisp,';.  and  hr  wanted  it  to  remain  democratic. 
From  infomiatioii  which  he  hatl  from  the  President  of  the 
B.E.A.T.A.,  which  covered  the  manufacturing  side,  he  found 
that  there  was  the  fullest  harmony  between  the  two  aesocia- 
tions,  which  were  working  on  parallel  lines.  He  was  con- 
vinced that  the  E.P.E.A.  was  working  on  the  right  lines,  and 
only  needed  the  unanimous  support  of  electrical  engineers 
throughout  the  country. 

Mr.  Campion  (Dewsbury)  said  that  by  its  constitution  the 
Institution  was  debarred  from  taking  any  action  of  a  political 
character.  He  asked  for  loyalty  to  the  Institution  at  a  time 
when   men  were  working  under  a  good  «leal  of  strain.     It 


would  be  the  very  worst  thing  they  could  possibly  do  if  they 
tui-ned  down  the  resolution.  Ihe  whole  idea  was  to  get  repre- 
sentation before  anything  was  done  under  the  Whitley  Re- 
port. 

Mr.  WooDHOUSE,  in  reply,  said  the  discussion  seemed  to 
have  turned  almost  wholly  on  the  very  popular  cry  that  the 
Institution  was  no  good.  The  cause  of  the  supposed  offend- 
ing of  the  I.E.E.  in  the  present  instance  appeared  to  be  that 
they  had  not  sufficiently  recognised,  or,  at  any  rate,  not  fully 
conveyed  their  recognition,  of  the  very  valuable  work  done 
by  the  E.P.E.A.  The  Institution  did,  in  fact,  appreciate 
how  good  that  work  was,  but  there  were  other  organisations 
which  had  also  done  good  work,  and  it  would  be  invidious  of 
the  I.E.E.  to  pick  out  one  of  the  existing  associations  and 
say  that  it  represented  the  whole  industry,  because  it  was 
certain  that  no  existing  association  could  claim  that.  There- 
fore, the  London  meeting  would  settle  who  should  represent 
the  whole  electricity  supply  industry.  The  people  who  were 
going  to  manage  the  new  association  were  the  members  of 
that  association,  and  it  had  never  been  intended  that  the 
Institution  should  take  any  direct  hand  in  the  management. 
It  was  proposed  that  an  entirely  separate  organisation  should 
be  fonned,  the  niles  and  regulations  of  which  should  be 
drawn  up  by  those  who  became  members  of  it.  He  had  no 
doubt  that  the  very  excellent  rules  which  Mr.  Lunn  had  read 
out  would  be  a  good  starting  point.  The  people  at  the  Lon- 
don meeting  would  choose  their  own  officials,  and  run  their 
own  society  throughout.  He  sincerely  hoped  that  they  would 
not  say  that,  because  the  merits  of  one  associalion  or  another 
had  not  been  fully  recognised,  they  would  not  go  to  the  meet- 
ing in  London  and  discuss  the  formation  of  a  national  asso- 
ciation. 

The  Chairman  said  they  had  before  them  a  resolution  pro- 
posed by  the  Institution,  and  the  meeting  had  been  convened 
by  the  Institution,  who  had  paid  the  expenses  of  it.  There 
was  also  an  amendment,  and  he  wished  to  make  it  quite 
plain  that  if  they  refused  to  pass  the  resolution  it  meant 
that  they  refused  to  take  advantage  of  the  opportunity  which 
the  Institution  had  offered  to  them  of  sending  delegates  to 
attend  the  meeting  in  London.  If,  on  the  other  hand,  they 
decided  to  accept  the  invitation,  they  would  choose  the  dele- 
gates themselves,  of  course. 

Mr.  Atkinson  pointed ,  out  that  his  amendment,  like  the 
resolution,  also  provided  for  the  sending  of  delegates  to  Lon- 
don. 

The  Chairman  said  if  delegates  wei^^  sent  by  insti-uction  of 
the  amendment  they  would  not  have  the  invitation  of  the 
Institution. 

Mr.  Atkinson  :  They  would  be  the  delegates  of  the  meeting. 

The  point  was  discussed  at  .some  length. 

The  amendment  was  then  put  to  the  meeting  and  declared 
by  file  Chainnan  to  be  caiTied  by  66  votes  to  "28. 

The  Chairman  :   I   think   that  terminates  the  meeting. 

Mr.  Atkinson  :  There  are  delegates  to  be  appointed,  Mr. 
Chainnan. 

The  chairman  left  the  chair,  and  the  meeting  terminated. 

A  similar  mass  meeting  was  held  at  Birmingham  on  Mon- 
day last;  the  official  resolution  was  passed,  and  delegates 
were  appointed.    A  report  will  appear  in  our  next  issue. 


THE     ELECTRICAL    POWER    ENGINEERS' 
ASSOCIATION, 


A  MEKTiNG  of  the  Electrical  Power  Engineehs'  Association 
(Southern  Division)  was  held  on  Monday  evening  at  St. 
Bride's  Institute,  Fleet  Street,  E.C.  Mr.  C.  H.  Wording- 
ham,  President  I.E.E.,  was  in  the  chair.  There  were  over 
200  engineers  present. 

A  paper  was  read  by  Mr.  A.  C.  Bostel  on  "Trade  Union 
Registration  and  Societies  Incorporated,"  in  which  he  ti-aced 
the  history  of  the  growth  of  combinations  of  workers  and 
employers,' and  pc>inted  out  the  differences  between  the  legal 
sta.tus  of  registration  and  that  of  incoi-poration.  The  paper 
had  been  written  for  the  combmed  purpose  of  explaining  the 
reasons  which  had  weighed  with  the  National  Executive 
Council  of  the  E.P.E.A.  in  deciding  upon  registration,  and 
of  demon.strating  to  those  engineers  who  had  objected  to  join 
the  E.P.E.A..  because  of  that  decision,  that  under  the  exist- 
ing State  an-angements  for  Industrial  Councils  membership 
of  a  trade  miion  became  essential.  Meanwhile  the  Institu- 
tion of  Electrical  Engineei's  had  removed  the  stigma  that 
previously  attached  to  ?  cpifOrate  member  who  was  also  a 
trade  unionist,  and  it  had  oeen  decided  that  the  proposed 
Association  of  British  Electrical  Engineers  should  be  regis- 
tered a.s  :i,  trade  union.  Tlie  address  of  Mr.  Bost«l  thei'efore 
lost  someT\hat  in  topical  value,  but  retained  much  of"  his- 
torical interest. 

Mu.  Wordingham,  who  had  a  most  cordial  reception,  com- 
plimented Mr.  Bostel  on  his  able  address,  and  took  the  oppor- 
tunity of  explaining  the  action  of  the  I.E.E.  in  endeavouring 
to  promote,  an  all-inclusive  Association  of  Engineers  engaged 
in  the  electrical  industiy.  The  Council  of  the  Institution  had 
discussed  the  necessity  -for  such  an  association  for  some  con- 
siderable time,  in  view  of  the  fact  that  they  were  in  the 
tran.sition  stage  between  pre-war  and  post-war  conditions,  and 
thought  that  in  regard  to  the  important  question  of  the  rer 
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construction  ol'  the  tlectrical  industry  the  Institution,  aa  the 
acknowledged  premier  corporate  body  of  the  profession  of 
electrical  engineers,  with  a  membership  approximating  to 
7,(XJ0,  including  all  engineers  who  had  attained  eminence  in 
the  profession,  was  naturally  responsible  for  taking  the  initia- 
tive. The  Council  had  already  formulated  a  scheme  when 
it  was  approachetl  by  a.  committee  which  was  understood  to 
L'H  representative,  although  unoihciaUy,  of  the  various  exist- 
ing sectional  associations :  the  I.M.E.A.,  the  Conference  of 
Company  Chief  Ofticials,  the  C.T.A.A.,  and  the  E.P.E.A., 
Mr.  Bo.-Jtel,  the  pre-sident  of  the  la.st-named,  being  a  member 
of  that  coiiULiittee.  On  the  committee's  repre.'ientations  the 
Council  of  the  I.E.E.  de<.-ided  to  drop  its  original  plans  and 
give  the  weight  of  its  influence  to  the  scheme  foniuilated  by 
this  committee?  which  it  acoepted  as  covering  all  grades  of 
qualified  engineers  engaged  in  eleoti'icity  supply.  The  Council 
of  the  I.E.E.  was  entirely  unselfish  in  this  matter,  and  had 
only  the.  single-minded  desire  to  raise  and  maintain  the  status 
of  the  electrical^engineer,  and  obtain  recognition  for  him  on 
any  body  fonned  by  the  State  in  the  scheme  of  reconstruc- 
tion. It  was  thought  that  the  Institution,  with  its  large 
membership,  was  an  existing  power  which  it  would  be  tolly 
not"  to  make  the  utmost  use  of  in  any  movement  for  the 
material  and  other  advantage  of  all  qualified  engineers  from 
chief  to  junior  engaged  in  electricity  supply.  To  collate  and 
con.solidate  the  views  of  the  existing  sectional  associations, 
mass  meetings  had  been  held  under  the  auspices  of  the  Local 
Sections  of  the  I.E.E.  at  their  various  centres,  and  at  West 
Yorkshu'e,  to  his  surprise  and  regret,  there  had  been  hostility 
on  the  pai-t  of  the  members  of  the  E.P.E.A.  Unity  was  essen- 
tial, and  he  hoiked  that  night  to  hear  the  views  of  this  Asso- 
ciation, so  that  a  step  forward  might  be  made  in  levelling  the 
evident   ditt'erences  of  opinion  existing. 

Mr.  L.\w,  oh  behalf  of  the  Southern  Division  of  the 
E.P.E.A.,  said  they  accepted  Mr.  Wordingham's  presence 
that  night  as  a  happy  augui-y  of  the  futm'e  good  relationship 
between  the  pi'emier  Institution  of  the  profession  and  the 
Electrical  Power  Engineers'  Association.  No  one  could  doubt 
the  sincerity  of  the  President  of  the  I.E.E.,  and  all  were 
agreed  that  an  association  such  as  was  contemplated  was 
necessai-y.  The  E.P.E.A.  held  that  such  an  association  already 
existed.  Their  A.ssociation  was  by  no  means  sectional,  but 
was  repi-esentative  of  electricity  supply  engineers,  both  com- 
pany, municipal,  and  those  engaged  on  power  plants,  and 
also  engineers  engaged  with  manufacturers.  They  had  been 
invited  k)  send  represent;)tives  to  the  fir.st  meeting  summoned 
by  the  Committee  on  Production  to  form  an  Industrial  Coun- 
cil for  the  electrical  industry. 

Mr.  He.ma  .said  that  Mr.  Wordingham  had  evidently  an 
incomplete  knowledge  of  the  scope  and  objects  of  the 
E.P.E.A.,  and  traced  the  history  of  the  development  that 
had  taken  place  from  August  last.  He  felt  that  the  work 
done  and  the  achievements  recorded  throughout  the  country 
warranted  the  claim  of  the  E.P.E.A.  to  look  upon  the  pro- , 
jjo.'ied  assoc-iation  as  merely  duplication.  While  all  were  ani- 
mated with  the  desire  for  complete  unity,  it  was  necessary 
to  avoid  repetition  of   work  that  had  already  been   done. 

In  replying,  Mr.  Wordingh.\m  dealt  with  all  the  points 
raist-d,  and  tiiisted  that  the  claims  made  as  to  who  were 
repicsented  by  the  E.P.E.A.  would  be  substantiated.  He 
iS.'aied  an  invitation  to  the  Association  to  send  delegates  from 
the  various  divi.sions  throughout  the  country  to  di.=;cus,=;  the 
^\■hole  qup.'itioii  with  the  I.E.E.  On  a  resolution  being  put, 
this  was  unanimously  agreed  to  by  the  meeting,  and  an  eiuiy 
date  was  fixed  prior  to  the  mass  meeting  proposed  to  be  held 
in  Ix)ndon  in  Julv. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  t/ieir  communi- 
catiom  at  the  earliest  possible  numifnt.  No  letter  can  be  published, 
unless  we  have  tht  wrUer's  name  and  address  in  our  possession. 


Coal   Consumption  in  Large   Generating   Stations. 

Having  recently  read  the  Interim  Pi^port  on  Electric  Power 
Supply  in  Crea't  Britain  by  the  Coal  Consen'ation  Sub- 
Committee,  and  havmg  also  seen  a  letter  in  one  of  the  Eng- 
lish electrical  journals  (I  forget  which)  in  which  the  view  is 
expressed^that  the  proposal  to  establish  super-stations  should 
not  be  carried  too  far,  as  a  greater  number  of  stations  would 
give  more  satisfactory  service,  I  flunk  a  few  comments  bear- 
ing on  this  subject  may  be  of  interest. 

I  had  occasion  not  long  ago  to  investigate,  in  a  fairly 
thorough  manner,  the  rates  of  coal  consumption  obtaining  in 
many  steam-driven  generating  stations  in  Canada  and  the 
United  States.  Records  from  many  stations  were  obtained, 
and  these  were  divided  into  various  classes  as  follows:  — 

Class  A.— Stations  up  to  1,000  kw.  capacity. 
Class  B.— Stations  from  1,001  to  5,000  kw.  capacity. 
Class  C— Stations  from  5,001  to  10,000  kw.  capacity. 
Class  D.— Stations  from  10,001  to  .50,000  KW.  capacity. 
Class  E.— Stations  from  50,001  'to  100,000  kw.  capacity. 
Class  P.— Stations  above  100,000  kw.  capacity. 


The  recoid.'i  covered,  in  all,  some  155  station-years  of  opera- 
tion; those  of  most  of  the  individual  stations  covered  five 
years,  and  a  few  four  yeai's,  but  in  no  case  less  than  the 
liitt-er  figure  for  any  one  station. 

There  wag  only  one  ateitiou  in  eai'li  of  classes  H.  and  F,  but 
ii,^  the  rwords  of  s-ucli  largo  stations  are  usually  kept  with 
;;i('ater  accuracy  than  thost,-.  of  siuailer  stations,  it  was  con- 
sidered that  the  degrees  of  accuracy  :n  the  vaiiouB  cla-asea 
would  thus  be.  approximately  balanced. 

llie  figures  for  the  different  stations  in  each  clas.s  were 
;i\eraged,  and  a.  c.iirvo  vva,s  drawn  ivpre.*ienting  the  rat«-s  of 
coal  <-<>nsiiinptian   [X'r  KW.-hr.   in  each  class  of  station. 

Naturally,  this  curve,  which  is  remarkably  steady,  starts  at 
a  high  value  for  the  small  stations,  and  comes  down  rapidly 
as  the  size  increases;  but,  at  a  point  representing  a  station 
capacity  of  about  75,00(J  kw.  the  cm-ve  is  almost  horizontal, 
and  shows  conclusively  that  in  existing  stations  the  saving 
in  coal  consinnption  beyond  this  point  up  to  a  station  capacity 
of  150.000  KW.  (the  largest  size  from  which  records  were  ob- 
tained) is  quite  small,  amounting  only  to  about  7.5  per  cent. 
The  saving  indicatt-d  between  a  station  capacity  of  125,000 
KW.  and  I.dO.WX)  kw.  is  only  about  2  per  cent.,  and  beyond  a 
capacity  of  160,000  kw.,  with  present  methods  of  burning 
coal  and  of  steam  genenition  and  utilisation,  the  curve  holds 
out  no  hope  of  further  appreciable  economies  being  obtained. 


Coal  Consumption  per  kw.tHr. 

Another  noticeable  feature  of  the  curves  plotted  is  that, 
in  two  stations  of  'J5,000  kw.  and  150,000  kw.  capacity,  hav- 
mg annual  load  factors  of  31  per  cent,  and  44  per  cent,  res- 
pectively, the  rate  of  coal  consumption  in  the  larger ^s  only 
slightly  over  '2  per  cent,  less  than  in  the  smaller.  Since  load 
factor  is  practically  certain  to  affect  the  coal  consumption, 
this  wt>uld  indicate  that  the  size  of  station  has  had  no  measur- 
able effect  whatever.  It  may  here  be  remarked  that  the 
B.TH.u.  i>er  lb.  of  the  coal  used  in  the  two  stations  referred 
to  are  "almost  identical,  being,  however,  shghtly  higher  for 
the  smaller  station,  which  would  indicate  that,  with  identical 
fuels,  the  larger  station  might  show  up  a  little  better  than 
it  actually  does.  The  difference,  however,  is  only  about  3  per 
cent.,  and  would  probably  be  accounted  for  by  the  difference 
in  load  factors  referred  to  above. 

To  my  mind,  the  argument  to  be  drawn  from  the  fore- 
going is  that  station  capacities  beyond  1'25,0(X)  kw.  or  150,000 
KW.  wOl  be  of  no  benefit  whatever  in  appreciably  reducing 
actual  coal  consumption  in  the  electric  generating  station 
itself,  unless  the  load  factoi-  can  be  very  materially  increased 
over  that  at  present  obtained  in  most  steam-di'iven  stations. 
On  this  continent  load  factors  of  over  90  per  cent,  are  to  be 
found  at  many  of  the  large  hydro-electric  stations  at  Niagara 
Falls  and  elsewhere,  but  half  of  this  may  be  considered  a 
high  value  for  even  the  very  large  steam-driven  stations. 

In  super-stations,  of  com'se,  economies  may  be  made  in 
capital  expenditure,  operating  costs,  &c.,  and  the  gasification 
of  the  coal  and  the  obtaining  of  by-products  may  be  more 
feasible  at  very  large  stations  than  in  those  of  more  moderate 
size;  but  that  the  question  of  putting  one's  eggs  into  very 
few  baskets,  inste'ad  of  segregating  them  a  little  more,  ia 
worthy  of  vei-y  serious  consideration,  esi^ecially  in  view  of  the 
facts  here  presented  in  regard  to  actual  coal  savings  obtain- 
able in  the  two  cases,  before  any  definite  scheme  is  embarked 
uix)n,  seems  evident.  The  diagram  herewith  represents 
approximately  the  shape  of  the  curve  mentioned  above. 
Alfred  S.    L.  Barnes. 

Toronto,  May  30th,  1918. 


The   I.E.E.  and   the  Proposed  A.B.E.E. 

We,  the  undersigned,  Corporate  Members  of  the  Institution, 
protest  against  the  action  of  the  Council  in  six>nding  Institu- 
tion funds  in  financing  the  proixjsed  .\.B.E.E.,  as  admitted 
in  the  Secretary's  letter  of  the  l-2th  inst.  to  Mr.  .Atkinson. 
It  appeals  to  us  that  this  use  of  the  Institution  funds  by  the 
Council  is  ultra  vires  in  view  of  paragraph  4  of  the  Memoran- 
dum of  A.s.sociation  and  of  article  56  of  the  Articles  of  Associa- 
tion. 

The  amount  of  the  expenditure  is  probably  not  large  so  fax, 
but  the  matter  is  one  of  principle.  Wc.  believe  the  Council 
act^-d  without  realising  that  their  a<ti.jn  was  an  infringement 
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of  the  rules  of  the  Institution,  as  ^ve  coutentl,  anil  we  think 
the  secretary  has  been  remiss  m  not  keeping  them  better 
informed.  We  consider  the  Council  should  forthwith  repu- 
diate all  hability  in  connection  with  the  proposed  A.B.E.E., 
and  leave  its  promoters  to  foot  the  bill  themselves,  or  else 
get  their  prospective  members  to  do  it. 

The  Whitley  Kepoit  was  issued  in  March,  1917,  and  the 
E.P.E.A.  (of  which  we  are  also  members)  was  established  in 
the  early  autumn  of  the  same  year,  with  objects  which  the 
jiioposed  Association  of  Briti.'sh  Electrical  Engineers  apjiejii-s 
III  Imvc  made  a  vriy  ■;(Mid  lopy  of,  even  to  reyislrutioii  as  a 
trade  iiiiiiiii.  uliicli  the  t'ouiu-il  ot  the  l.E.lv  at  lir.st  refused 
to  agn'<-  til  (.si'c  tfclmical  iVi-ss  April  otli.  l'Jlti>. 

The  mendiersliip  of  the  E.P.E.A.  is  considerable  (over 
l,tllHl,  and  daily  increasing),  and  includes  already  a  consider- 
able number  of  chief  engineers  and  other  senior  executive 
ollicials  on  the  jxiuer  supply  side   of  the  industry. 

The  E.P.E.A.  has  had  to  pay  its  own  preliminary  expenses, 
but  when  certain  London  members  in  touch  with  the  Council 
of  the  I.E.E.  -proixjse  to  fonii  a  rival  association  to  the 
already-established  E.P.E.A.,  the  Council  agree  to  pay  the 
preliminary  expenses  of  the  proposed  association,  including 
the  hiring  of  halls  for  mass  meetings,  and  the  travelling  ex- 
penses of  the  promoters,  out  of  Institution  funds. 

In  our  opinion,  this  sho\\s  a  lamentable  lack  of  impartiahty 
on  the  part  of  the  Council,  and,  what  is  more  serious,  that 
they  are  out  of  touch  with  the  feeling  amongst  the  majority 
of  the  younger  members  of  the  Institution. 

We  are  told  the  Council  wish  to  see  one  association  only 
J'epresenting  the  electricity  supply  engineers,  and  we  concur 
in  this  wi,--h.  But  why,  then.,  do  the  Council  foster,  the 
formation  of  another  when  there  are  already  in  existence 
two  as-sociations.  viz..  the  C.T.A.A.,  claiming  to  represent  the 
senior  memliers  only  amongst  electricity  supply  engineers 
(and,  therefore,  a  minority  of  the  whole),  and  the  E.P.E.A., 
who  include  in  their  membership  all  grades  of  qualified  elec- 
tricity  supply  engineers  from   top  to  bottom'.' 

We  suggest  that  the  Coimcil's  action  has  been  hurried  and 
ill-advised. 

To  suggest  a  conference  ^imposed  of  delegates  from  mass 
meetings  (some  of  which  have  been  held  in  centres  where 
no  definite  steps  towards  organisation  have  yet  been  taken, 
and,  theiefore.  where  there  is  presumably  no  considered 
opinion)  is  surely  putting  the  cart  before  the  horse. 

If  the  Council  are  desirous  of  harmony  in  this  matter  it 
appears  to  us  that  instead  of  holding  mass  meetings,  the 
President  might  ask  the  existing  A.s,s<K?iations.  viz.,  the 
E.P.E.A.  and  the  C.T..\.A.,  to  meet  him  in  conference,  such 
conference  to  be  on  the  basis  of  proportional  representation 
of  their  respective  membei-ships,  say,  one  representative  for 
every  100  certified  members. 

The  proposed  Association  of  British  Electrical  Engineers 
(Supply  Section)  would  not,  of  course,  be  entitled  to  repre- 
.sentatiyes  at  this  conference,  as  it  does  not  exist  except  in 
a  pro\'isional  sense.  By  means  of  this  conference  we  think 
the  Council  would  then  be  taking  a  course  which  would 
appeal  to  all  fair-minded  men  as  evidence  of  a  genuine  desire 
to  obtain  the  considered  opinion  of  those  who  have  had  the 
vision  to  take  the  initial  step  in  the  fonuation  and  organisar 
tion  of  the  existing  associations. 

Failing  this,  we  think  they  would  do  better  to  let  the 
various  associations,  including  those  repre.sienting  the  interests 
of  the  manufacturing  engineers,  work  out  their  o\\-n  destiny 
in  their  own  way,  and,  probably,  of  their  own  accord  affiliate, 
and  then,  possibly,  claim  recognition  from  the  I.E.B.,  seeing 
that  a  con-siderable  proportion  of  the  membership  of  the 
I.E.E.  will  undoubtedly  be  included  in  the  affiliated  associa- 
tions. 

The  wM-k  the  I.E.E.  has  done  in  the  past  in  its  prescribed 
sphere  of  action,  we  believe  all  reasonable  men  will  agree, 
has  been  good  (though  opinions  may  differ  a.s  to  whether  it 
might  not  have  been  better  and  more  energetic),  and  has 
made  "the  Institiition  respected  the  world  over,  in  spite  of 
the  tendency  during  recent  years  of  some  consulting  engineers 
to  use  its  meetings  as  advertising  media  in  a  nio.st  brazen 
fashion.  It  is  a  pity,  therefore,  that  this  respect  should  be 
endangered  by  actions  which,  in  the  opinion  of  many  people, 
are  hasty,  ill-considered,  and  by  no  means  impartial,  and 
which,  if  persisted  in,  will,  we  feel  sure,  weaken  the  Institu- 
tion's influence  for  good  in  the  electrical  industry. 

R.  C.  Atkinson.   A.M. I.E.E.,  A.M.I.C.E.,  A.M.I.M.E. 

Sidney  Simpson,   A.M. I.E.E.,   Assoc.A. I.E.E. 

R.   D.  Spurr.  A.M. I.E.E. 

G.   .Morgan.   A.M. I.E.E.,  A.M.I.C.E. 

A.   R.  Ciiavtor,  A.M. I.E.E. 

P.   Furness.  A.M.I. E.E. 


Coal  Economy  and  National  Health. 

Lord  Moulton,  speaking  at  the  annual  conference  of  the 
Institution  of  Gas  Engineers,  i.-*  reported  as  having  urged 
that  gas  and  electricity  should  be  placed  on  an  even  footing, 
and  charged  for  in  proportion  to  the  amount  of  energy  (heat) 
supplied  to  the  consumer. 

This  would  mean  that  a  quantity  of  gas  or  a  quantity. of 
electrical  energy,  each  equivalent  to  the  same  quantity  of  heat 
units,  would  cost  the  consumer  the  same  amount  of  money. 
Oo  this  basis,  if  elec^icity  were  charged  for  at  Id.  per  unit, 


then  the  price  of  gas  would  have  to  be  about  l'2s.  6d.  per 
1,000  cu.  ft. 

Of  the  heat  produced  by  the  gas,  only  a  substantially  re- 
duced propoi-tion  can  be  usefully  apphed  to  the  needs  of  the 
consumer,  whereas  in  a  well-designed  electric  fi^re  or  oven 
there  is. very  small  waste  of  heat.  This  fundamental  differ- 
ence is  due  to  the  inherent  necessity  of  maintaining  a  draught 
during  the  burning  of  the  gas,  which  draught  caiTies  away, 
into  the  o"ut.<ude  air.  a  varying  proimrtion  of  the  heat  pro- 
duced  by  the  gas  flame. 

Owing  to  this  iiisepaiuble  waste  ii»  connection  withi  gas- 
priiduceil  heat,  it  would  api>ear  that  gas  must  always  l)e  .sold 
at  a  lower  pn'cc  than  ekx-tr  icity  as  Jiieasulvd  by  their  respec- 
tive ijroK.i  heating  values,  because  the  nrt  heating  value  of 
gas  to  the  consiniier  is  inferior  to  the  net  heating  value  of 
,  electricity. 

If  Lord  Moulton  is  coiTectly  reported,  he  would  seem  to  be 
advixating  conditions  that  would  give  gas  a  very  poor  chance 
in  the  market,  because  it  is  inconceivable  that  anyone  would 
u.se  a  gas  fire  on  such  temis  of  payment. 

Tlie  frainers  of  the  new  scheme  for  rationing  coal,  gas, 
and  electincity  have  based  theii"  alternatives  on  sound  line*, 
and,  whether  intentionally  or.  not,  allowance  is  made  for 
waste  of  gas-produced  heat.  We  are  pennitted  to  purchase 
either  750  heat  units  from  the  gas  works,  or  273  heat  units 
ivoni  the  electricity  works,  but  the  net  value  of  these  to  the 
consumer  will  not  be  in  anything  like  the  same  proportion. 
A  mere  statement  of  this  kind  is  valueless  without  some  evi- 
dence to  support  it,  and  I  will,  therefore,  cite,  as  an  example 
•of  the  extraordinary  economy  of  electrically-protluced  heat,  a 
t<>st  that  I  recently  made  of  an  electric  furnace  for  temper- 
ing ste<d.  I  found  that  I  was  able  to  maintain  the  required 
temperature  of  900  deg.  C.  for  one  hour,  with  electricity 
equivalent  to  (i.UOO  heat  units  (exactly  5,971).  w-hereas  the 
gas  furnace  makers,  for  a  ftirnace  of  the  same  size,  requii'e 
a  con.sumptioii  of  gas  equivalent  to  75,(K)0  heats  units,  which 
means  that  09.000  ga.s-produce<l  heat  unites  must  be  blown 
away  to  wa.ste  in  wanning  the  wide  world  instead  of  the 
furnace.  In  this  calculation  I  have  assumed  that  the  value 
of  the  gas  is  .500  heat  units  per  cubic  foot,  which  is  a  fair 
average  value. 

This  brings  me  to  the  main  point  that  the  75,000  heat  units 
would  call  for  the  carbonisation  at  the  gas  w'orks  of  about 
30  lb.  of  coal,  against  only  about  6  lb.  of  greatly  inferior  coal 
used  at  the  electricity  works  in  attaining  the  same  result. 

Fortunately,,  the  fine-quality  coal  used  at  the  gas  works 
.\nelds  coke  and  other  valuable  material  for  explosives  and 
agriculture,  and  from  the  national  point  of  view  the  gas 
works  to-day  are  most  important.  That  is  no  reason,  how- 
ever, why  we  should  use  gas  for  heating  and  cooking  in  a 
wast-eful  manner,  when  it  could  be  very  much  more  effici- 
ently and  beneficially  employed  in  developing  power  in  a  gas 
engine  or  boiler. 

A  few  words  should  be  .spoken  into  the  public  ear  from  the 
point  of  view  of  national  health.  Gas  fires  have  met  with 
consideralily  advertised  te.stimony  from  medical  men.  but 
these  all  insist  that  the  gas  fires  must  be  properly  fixed.  In 
other  words,  the  flues  niu.«t  be  kept  clean,  and  free  to  carry 
away  the  products  of  combustion.  In  my  own  home,  where 
I  have  electric  fires,  as  well  as  the  previously  fitted  gas  fires. 
I  have  had  to  lengthen  the  flue  pipes,  and  these  should  pro- 
ject at  least-  12  in.  up  the  chimney.  "As  oi-iginally  fixed,  the 
flue  pij)es  temiinated  under,  and  did  not  project  into,  the 
chimney  at  all.  and  the  atmo.^phere  of  the  rooms  soon  became 
oppressive  and  unhealthy.  This  objectionable  feature  has 
been  largely  remedied  by  the  alteration. 

I  wish  s-trongly  to  emphasise  the  \new  that  the  country  is 
putting  gas  to  the  wrong  purpose  in  using  it  for  heating  and 
cooking,  and  we  are  thereby  wasting  coal. 


I.x>ndon,  W.,  June  Uth,  1918. 


C.   Orme  Bastian. 


Labour  and  Bulli  Supply. 

On  Tue.sday.  June  11th,  a  deputation  compri.sing  the  Par- 
liamentary Committee  of  the  Trade  Union  Congress,  and 
representatives  of  the  Electrical  Trades  Union  Executive, 
waited  on  the  President  of  the  Board  of  Trade,  and  put 
before  him  the  views  of  organised  labour  on  the  national 
electric  jxiwer  schemes,  and  the  reixirt  of  the  Coal  Conserva- 
tion Committee,  with  reference  to  the  labour  employed  m 
power  and  .sub-stations.  Tlie  proceedings  were  private,  but 
a  report  will  be  issued  to  the  members  of  the  Station  Engi- 
neers Branches  of  the  Electrical   Trades  Union. 

H.   H.  Morton, 
Secrefary,    Ehctrieal    Trades    I'niou. 
London    Station    Engineers,    No.    1   Branch. 
I^ndon.  S.E..   June    Ulh,   1918. 


The  Electrical   Propulsion  of  Ships. 

I  have  noted  with  interest  the  report  of  Mr.  Eskil  Berg's 
paper  on  "  Thermo-Electrical  Ship  Propulsion."  published  in 
your  issue  of  May  10th  last.,  and  the  very  ingenious  reply  to 
it  by  Mr.  Stanley  S.  C^ok  in  your  issue  of  the  14th  in.=t.  As 
the  inventor  of  the  thermo-electrical  propulsion  system  as 
u.sed  on  the  New  Mexico,  I  would  esteem  it  a  favour  if  you 
would  kindly  allow  me  to  pass  a  few  remarks  on  the  subject. 
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I  am  in  perfect  agreement  with  Mr.  Cook  that  a  propul- 
sive efficiency  compared  with  the  shaft  horse-power  of  75  per 
cent.  IS  out  of  the  question.  The  Lusitania  design  had  the 
supposed  pick  of  the  Biitish  talent  put  into  it,  and  even 
this  resulted  in  a  propulsive  efficiency  of  only  48  per  cent, 
compared  with  the  shaft  hor.se-power,  and  this  with  pro- 
pellers i-unning  at  190  r.p.m.  at  about  '26  knots,  requiring  no 
less  than  about  70,000  shaft  horse-power  to  overcome  the 
resistance  of  just  over  33,000  k.h.p.  Had  she  been  fitted  with 
the  "  Paraf^on  "  system,  with  propellers  running  at  a  .speed 
of  SO  R.P.M.,  only"5o,lXX)  shaft  horse-power  would  have  been 
required  to  give  the  vessel  the  same  speed,  with  the  same 
displacement,  the  propulsive  efficiency  being  no  less  than  61 
per  cent.  It  is,  therefore,  quite  possible  that  after  the  official 
trials  we  shaU  learn  that  the  propulsive  efficiency  for  the 
Neiv  Mexico  compared  with  the  brake  horse-power  of  the 
electric  motors  \vill  be  .somewhere  about  03  to  64  per  cent., 
at  her  designed  speed  of  '21  knots.  I  think  that  with  full 
evaporation  her  spurt-speed  will  be  more  like  23  knots  for  a 
period  of  about  one  hour. 

In  raising  the  thermal-propulsive  efficiency  of  ships,  in  the 
manner  in  which  it  is  being  done  in  the  actual  ships  at  work, 
there  is  an  important  reduction  in  weight  (which  means  dis- 
placement and  work),  and  also  in  properly  designed  plant,  a 
material  reduction  in  capital  cost  in  connection  with  the 
"  Paragon  "    plant. 

It  would  be  of  interest  if  Mr.  Cook  could  tell  us  where  the 
vast  improvement  has  taken  place  in  the  duect  drive  during 
the  last  10  years,  and  also  how  he  makes  out  a  proper  case 
of  a  10  per  cent,  extra  efficiency  in  favour  of  the  geared 
turbine  drive.  To  state  that  there  is  10  per  cent,  extra  effici- 
ency in  favour  of  the  geared  turbine  drive  is  absolutely  mis- 
leading, and  "Paragon"  ships  already  at  sea  for  several 
years  fiave  proved  this  to  be  correct. 

Any  improvement  in  a  steain  turbine  can  be  equally  applied 
to  either  system  of  transmission,  but  the  thing  Mr.  Cook 
leaves  out  of  the  argument  is  that  at  the  present  time  it  is 
not  economically  possible  to  bring  about  such  a  high  ratio  of 
reduction  with  gears  as  is  being  done  with  the  electrical 
transmission,  and  thus  the  thermo-dynamic  efficiency  is  in 
favour  of  the  "  Paragon  "  diive. 

In  the  case  of  the  single-reduction  gear  u.sed  on  the  Nep- 
#!/ He,  a  reduction  of  only  9i  to  1  was  ui5ed,  whilst  in  the  electric 
ally-driven  Jnpitcr  a  reduction  of  no  less  than  18  to  1  was 
successful  in  gaining  supi'ernacy  as  tested  at  sea.  against  both 
the  latest  design  reciprocating  steam  engine  and  the  geared 
turbine  drives. 

The  vessels  in  hand  at  the  present  time  run  into  many 
millions  of  pounds  of  capital,  they  include  150  cargo  ve.s.sels 
of  3,000  tons,  several  high-speed  passenger  vessels,  no  less 
than  seven  modem  super-dreadnought  battleships,  and  five 
fine  high-speed  battle,  cruisers,  each  installed  with  135,000 
KW.  of  electric  power,  estimated  to  give  them  a  sea  speed 
of  35  knots. 

William    P.    Durtnall. 

London,  S.W.,   ./iino   loth,  1918. 


WAR  ITEMS. 


Entertaining  the  Wounded. — On  Friday  afternoon  last  at 
the  Church  Hall,  Lcyton,  Mr.  H.  Hirst  gave  an.  entertain- 
ment for  womided  soldiers  from  local  hospitals.  It  took  the 
form  of  a  grand  assault-at-arms  by  the  City  and  Metropolitan 
Police  Athletic  Clubs,  H.M.  Life  Guards,  and  members  of 
other  well-known  clubs.  Mr.  Hirst  was  present,  as  was  aW> 
Major-General  Sir  Newton  Moore,  K.C.M.G.,  one  of  the  new 
directors  of  the  General  Electric  Co.,  Ltd.  The  aJTangements 
were  under  the  direction  of  Sergeant  A.  R.  Mugridge,  of  the 
City  of  London  Police.  The  entei'tainment,  which  was  en- 
joyed by  about  300  wounded  men,  was  a  great  succiws  in 
evei'y  way. 

Control  After  the  War. — White  we  believe  there  is  \ery 
good  ground  for  the  Goveinnient  view',  as  revealed  more 
especially  by  the  Ministry  of  Pieconstruction  and  as  approved 
by  the  House  of  Commons,  that  if  Government  control  of 
industry  and  supplies  weie  withdraw'u  inimediati'ly  after  the 
war  a  s-tate  of  chaos  and  scrambling  would  ensue,  tli;it 
opinion  is  not  held  by  .some  leaders  of  industry  any  more 
than  by. some  merchants.  For  example,  Mr.  A.  P.  Pease,  nl 
Pease  &  Partners,  as  reported,  con.siders  that  Govern- 
ment control  ought  to  be  aboli.«hed  immediately  hos- 
tilities cease.  He  .sees  no  rea.son  why  trade  should 
not  be  put  on  the  normal  basis  of  supply  and  de- 
mand the  day  Peace  is  declared.  But  what  about 
the  rationing  of  raw  material,  the  organisation  of  the 
priority,  or  othei'wise,  return  of  suitable  labour;  what  about 
the  conflicting  claims  of  essential  and  unessential  industries 
to  both  of  these?  Can  the  Allies  co-opeiate  in- the  great  work 
of  returning  to  normal  conditions  if  there  be  no  control'?  In 
the  coal  trade  Mr.  Pease  expects  a  hiatus  between  the  time  when 
the  Government  requires  enoi-raous  munitions  and  the  time 
when  things  retmn  to  the  normal  state.  Men  and  soldiers 
who  have  worked  and  fought  h.ard  and  continuously  will  need 
a  holiday,  and  Mr.  Pea.se  thinks  it  may  be  necessary  to  shut 
down  some  works  for  a  time.  Probably  it  will  be,  but  in  all 
our  thinking  about  after-the-war  conditions  we  need  to 
remember  that  demobilisation,  owing  to  shipping  and  other 


conditions,  will  necessarily  extend  over  a  lengthy  pei'iod. 
There  will  be  some  definite  order  about  the  return  of  men 
and  the  avaUauility  of  matenal  for  restai'ting  or  continuing 
industries,  pubUc  works,  building  operations,  and  so  forth. 
We  all  find  Goverament  control  extremely  irksome,  and  the 
Government  itself  says  that  it  wants  to  relea.se  its  hold  aa 
speedily  as  possible,  but  surely  even  Mr.  Pease  must  in  his 
heart  of  hearts  feel  that  the  sudden  release  of  that  hold 
would  land  us  in  just  that  state  of  confusion  that  it  is  so 
ueces.sary  for  us  to  avoid. 

American  War  Notes. — Several  ilntorest'inf;  references  to 
American  electrical  men's  activities  in  connection  with  the 
war  apjiear  iu  the  Electrical  Review  and  Western  Electrician 
for  May  •25th.  We  observe  that  Major  A.  A.  Gray,  fonnerly 
managing  editor  and  vice-president  of  that  journal,  organised 
the  Technical  Publicity  Bureau,  Ordnance  Department,  Wash- 
ington, D.C.,  for  the  purpose  of  co-ordinating  the  work  of 
that  Depai'tment  with  the  industries  through  the  medium  of 
the  trade  and  technical  Press.  Mr.  M.  C.  Turpin,  who  has 
been  connected  with  the  Westinghouse  publicity  department 
for  the  past  nine  years,  has  become  assistant  to  the  manager 
of  the  above  Bureau.  Mr.  C.  A.  Coffin,  chainnan  of  the 
General  Electric  Co.,  Schenectady,  and  head  of  the  Franco- 
American  Clearing  House  in  New  York,  has  the  distinction 
of  l>eing  the  only  officer  of  the  I/egion  of  Honour  in  America. 
The  honour  was  conferred  upon  him  by  the  French  Govern- 
ment through  M.  Justin  Godard,  who  has  been  in  the  States 
on  a  special  mission,  at  a  dinner  on  May  13th,  in  recognition  of 
Mr.  Coffin's  services  rendered  as  a  member  of  the  executivo 
committee  of  the  War  Relief  Clearing  House  for  France, 
which  is  now  under  the  dneotion  of  the  Red  Cross,  and  his 
efforts  to  promote  the  establishment  of  scholarships  in 
French   Universities    for    American   s-tudents   after    the    war. 

TTie  employes  of  the  Westinghouse  Electric  &  Manufactur- 
ing Co.  and  its  subsidiaries  subscribed  $2,601,000  to  the  third 
Liberty  Loan,  $2,'217,000  representing  the  sultscriptions  of 
the  employes  of  the  parent  company,  32,048  finding  $69.18 
per  capita. 

Trading  with  the  Enemy. — ^The  "  London  Gazette  "  for 
June  14th  contains  further  lists  of  persons  and  bodies  in  the 
following  countries  with  whom  trading  is  prohibited  :  — 
Argentine,  Paraguay  and  Uiuguay,  Bolivia,  Brazil,  Chile, 
Colombia.  C/O.-^ta  Rica,  Ecuador,  Guatemala,  Mexico,  Nether- 
lands, Netherlands  East  Indies,  Noi-way,  Perisia,  Peru,  Portu- 
gal,  Salvador,  Spain,  and  Venezuela. 

Non=Ferrous  Metal  Licences. — The  "  London  Gazette  " 
for  June  14th  contains  a  further  list  of  those  to  whom 
licences  have  been  granted  by  the  Board  of  Trade  under  the 
Non-Ferrous  Metal  Industry  Kct. 

Trading  with  Russia. — In  the  "  London  Gazette  "  far 
June  14th  there  are  given  particidars  of  further  territory  in 
Russia  which  is  in  hostile  occupation. 

French  After=War  Resources. — The  order  that  a  report 
.shall  be  made  upon  the  resources  of  France,  and  upon  her 
probable  economic  needs  inunediately  upon  th^  declaration  of 
Peace,  has  been  published  by  the  ministi'y  of  Commerce. 
Numerous  pi'ivate  concerns  have  been  occupied  in  collecting 
useful  data  for  a  long  time.  past. — The  Times. 

Bolting  the  Door  Against  Bosch. — Renter's  Melbourne 
agent  states  that  Mr.  Jensen,  the  Conunon wealth  Minister  of 
Customs,  has  prohibited  the  importation  of  magnetos  bearing 
the  name  of  Bosch,  thus  amending  the  former  order  applying 
only   to  Bosch  magnetos  manufactured  in  Stuttgart. 

Federation  of  American  Industries. — ^The  New  York 
correspondent  of  the  Times  states  that  the  splendid  .support 
which  the  manufacturers  of  America  are  giving  to  the  Gov- 
ernment was  emphasised  at  their  War  Convention  on  June 
]4th  at  Atlantic  City,  where  the.  leading  industrial  represen- 
tatives of  the  Ea.stern  States,  after  pledging  the  unfaltering 
devotion  of  then  resources  to  the  war  purposes  of  the  Ad- 
ministration, .set  in  motion  a  movement  for  the  establishment 
of  a  great  federation  of  indu.stries  of  the  countrv.  embracing 
300.000 Targe  and  small  plants,  employing  ]0,(KHI.(lOO  workers. 
"  Give  us  such  an  organisation,  linking  the  manufacturers 
of  this  country  into  one  great  federation,"  declared  the  chair- 
man, "  and  there  will  lie  no  prol)lem  diiring  or  after  the 
war  that  it  cannot  solve." 

Exemption  Applications. — .\t  the  Brifhouse  Tribun.il,  !•". 
Walker  (30.  Class  A),  an  electrician  eni|)loyed  by  Mr.  J.  Kil- 
luini.    Victoria    Mill.  Brighouse,  had   his  appeal  dismissed. 

At  the  South  Shields  Tribunal,  the  list  of  apix-nls  included 
'2I'  cases  from  the  Corporation  tramways  department.  The 
N'litionnI  Service  Represontative  .siiid  thoi  re-examination  re- 
sult was  tliiit  there  were  now  only  tvvo  C.rade  1  men.  Thiei' 
\\en'  in  Grade  2.  12  in  Grade  3,  two  W(>re  rejected,  and  atv 
held  a  final  discliarge.  The  traniwavs  inanauer.  Mr.  J.  C. 
Whiti'lcy.  irad  a  letter  from  the  lio:.nl  .^f  Trade  Tramways 
Bepartment  st4iting  that  instructions  ha<l  been  received  from 
the  Ministry  of  National  S<M-vice  to  the  effect  that  the 
calling-up  notices  of  men  below  Class  A  or  Grade  1  were  to 
be  cancelled,  and  the  calling-up  of  the  men  in  the  higher 
category  was  to  be  postponed  until  June  •20th.  The  appeal.s 
of  the  two  Grade  1  men  were  disallowed,  the  men  to  be  called 
up  on  June  20th,  and  in  the  remainder  of  'the  cases  condi- 
tional exemption  for  six   months  was   granted.  ■ 

At  Coli'hester,  five  tramway  euiploves  were  annealed  for 
by  the  Corporation,  fom-  being  in  Grade  3.  Three  we'-e 
granted  six  months'  exemption,  another  was  conditionally 
exempteil,   and   the  other  man   was  ordered   to  be  graded. 

At  Bridlinaton,  the  Corp<iration  iisked  for  exemption  for 
the  electrical    engineer,    and  a    mechanic    and   relief    stoker 
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(Class  A  2)  at  the  electricity  works.  The  former  was  exempted 
until  September  1st,  aud  the  latter,  who  was  last  examined 
in  1916,  is  to  be  regraded. 

At  Bath,  there  were  reviews  of  the  cases  of  W.  G.  Clothier 
(35).  traffic  inspector  with  the  Electric  Tramways,  Ltd.,  and 
A.  \V.  Wadley  (34,  Grade  3),  the  only  overhead  Unesman 
with  the  company.  As  the  former's  grading  has  been  lowered 
from  1  to  3,  the  exemption  was  continued,  and  iu  the  latter 
case  it  ^\i^s  admitted  that  Wadley  wa«  in  a  certified  occupa- 
tion, and  the  same  decision  was  registered. 

At  Carlisle,  the  IVamway  Co.  appealed  for  E.  J.  Cooke, 
dinver  and  traffic,  inspector.  It  was  stated  he  had  general 
sijpeivisiou  of  all  the  diivers  -and  amductors.  They  had  no 
man  above  Grade  3  except  Cooke,  v\ho  was  in  Grade  2.  It 
was  essential  that  the  cars  .should  run ;  it  was  obvious  that  the 
man  was  doing  very  important  public  work.  The  staff  had 
been  depleted  from  40  to  16.     Exemption  was  refused. 

At  Eastbourne,  in  the  ca.se  of  G.  Chuter  (33,  Grade  2), 
engaged  on  repairs,  meters,  wiring  work,  &c.,  at  the  Cor- 
poration electricity  w'orks,  he  was  given  12  weeks'  exemption, 
when  his  case  wiU  be  considered  with  those  of  others  of  the 
staff.  He  is  to  be  substituted  if  possible.  In  the  ca«e  of 
another  employe,  aged  41,  and  in  Class  C  2,  the  Nq,tional 
Sen-ice  Repre.sentative  withdrew  his  appeal  against  tiis  exemp- 
tion. 

At  Bourne  (Lines.),  exemption  until  September  1st  was 
granted  to  C.  H.  Robinson,  of  Grime.=thoi-pe,  electrician  to 
the  Earl  of  Ancaster. 

At  Grantham,  the  Urban  Electric  Supply  Co.,  Ltd.,  ap- 
pealed for  T.  W.  Heritiige  (28.  Grade  1),  superintendent;  N. 
\V.  Jx)ckton  (30,  Grade  1),  stoker;  and  A.  Pamham  (33,  Grade 
1)  a  lid  P.  A.  Baxter  (2<S,  Grade  1),  wiremen.  The  first  two 
viere:  each  granted  a  month,  and  the  others  three  months 
each. 

Kendal  Tribunal  has  given  exemption  until  November  1st 
to  F.  CoUinge  (3.5.  Grade  3),  electrician,  and  A.  T.  Barnes 
(42),  electrical  engineer. 

The  Hastings  Tribunal  has  granted  three  months'  exemp- 
tion to  an  employe  of  the  Tramway  Co.  named  Morris,  who 
is  in  Grade  3. 

Folkestone  Tribunal  has  granted  three  months,  with  the 
Volunteer  condition,  and  with  leave  to  apply  again,  to  the 
following  employes  of  the  Electricity  C-o.  : — Mes.srs.  Cooper 
(;te,  Class  A),  engine  driver;  Watkiu  (40,  B 1),  sub-station 
engineer;  and  Sutclifle   (37,  Bl),  fitter. 

At  Exeter,  appeals  were  made  by  the  Citv  CouncO  for  F. 
E.  Potter  (43.  Grade  1),  G.  Hutchings  (43,  Grade  2),  and  J. 
Gilliard  (43,  Grade  1),  tramway  employes.  Mr.  Baldwin 
stated  that  Potter  and  Hutchings  were  drivers  and  in  a  certi- 
fied occupation,  and  had  been  wrongly  called  up.  The  Mayor 
stated  that  the  mihtary  had  no  right  to  grade  the  men,  and 
that  the  proceedings  were  ultra  vires.  The  Military  contended 
that  the  men  were  not  registered  as  drivers,  but  in  an  occu- 
pation which  was  not  certified.  If  they  had  notified  their 
change  of  occupation  they  would  not  have  been  called  up. 
The  Tribunal  gave  each  exemption  .so  long  as  they  continued 
in  the  certified  ot'cupation.  Gilliard  was  stated  to  be  a  plate- 
layer, and  the  Mayor  said  that  it  would  be  futile  to  exempt 
the  drivers  and  not  the  man  who  enabled  the  trams  to  run. 
Exemption  was  refused   as  from   June  26th. 

The  East  Kent  Appeal  Court  has  dismissed  an  appeal  filed 
by  E.  Clarke  (41,  Class  A),  electrical  fitter  with  Messrs. 
XS'ebster  &  Co.,  of  Folkestone. 

East  Ashford  (Kent)  Tribunal  has  given  six  months'  ex- 
eiuption  to  H.  T.  Dew  (46,  Grade  1),  electrical  engineer,  of 
KenningtOn. 

At  Brixworth  (Northants),  on  a  National  Service  appeal, 
conditional  exemption  granted  in  1916  to  a  man  in  charge 
of  the  electric  light  plant  at  a  V.A.D.  hospital,  aged  40,  was 
cancelled,   and  final  exemption   to  August  31st  substituted. 

At  Bumham  (Somerset),  the  National  Service  Representa- 
tive asked  for  withdrawal  of  exemption  held  liy  A.  O.  Mount- 
stephens,  engaged  with  the  Electric  Ijight  Co.'  A  month  ag(j 
the  case  was  put  back  to  enable  the  Military  to  find  a  substi- 
tute, and  as  they  have  not  done  so  the  appeal  was  dismissed, 
and  the  exemption  confinned. 

At  Oxford,  three  months  each  were  granted  to  A.  W.  Oak- 
ley (38,  Grade  3),  unit  adjuster,  and  E.  P.  Haydon  (30, 
Grade  3),  driver,  employed  by  the  Tramways  Co.  National 
Sei-vice  appeals  filed  against  W.  T.  Cooke  (27,  CD. 
elech-ical  fitter  with  Messrs.  Hill.  Upton  &  Co.,  electrical 
engineers,  and  A.  A.  Whitaker  (41,  Grade  2),  with  Messrs. 
Lucy  &  Co..  electiical  manufacturers,  were  withdrawn,  as  the 
men  are  protected. 

Before  the  Wdts.  Appeal  Court,  the  National  Servioe  E-e- 
presentative  appealed  against  exemption  held  by  W.  J. 
Moran  (34).  electrician  with  Messi-s.  Bays  &  Co.,  electricians, 
of  Swindon.  It  was  stated  that  Moran  had  left  the  finn.  and 
that  he  had  been  given  six  months  on  condition  that  he  le- 
mained  in  his  then  occupation,  as  he  was  the  tonly  skilled 
electrician  left  to  deal  with  that  part  of  the  firm's  business. 
As  Moran  failed  to  appear,   his  exemption  was  cancelled. 

Three  months'  exemjition  has  been  granted  at  Tonbridge  to 
G.  Spencer   (36),  electrical  engineer. 

At  Hough ton-le-Spring  (County  Durham),  final  exemption 
to  the  end  of  August  w-as  granted  to  an  employe  of  the  New- 
castle Electric  Supply  Co.  engaged  in  rebuilding  boiler  fur- 
naces at  the  Philadelphia  station. 

Before  the  Eural  Tribunal  at  Houghton-le-Spring  (County 
Durham),  the  Military  appealed  against  seven  employes  of  the 


Tramways  Co.  Three  general  service  men  were  directed  to 
join  up  when  substitutes  are  provided ;  the  chief  traffic  mana- 
ger, passed  for  general  service,  was  given  to  the  end  of  Nov- 
ember, as  was  also  the  ticket  and  motor  inspector  (Grade  2). 
The  appeals  in  the  case  of  two  Grade  3  men  were  dismissed. 

.\t  Harpenden,  an  appeal  filed  by  H.  J;  Burgoyne  (45,  Grade 
1).  electrical  fitter  with  Messrs.  H.  Salisbmy  &  Son,  Ltd., 
was  refused,  and  he  is  to  report  for  service  by  July  loth. 

.'\t  Martley  (Worcester.shire),  an  appeal  was  made  by  F. 
'IHirner  (37,  CI),  in  chaige  of  the  electric  plant  at  Knight- 
wick  Sanatorium.  It  was  stated  that  the  work  could  not  be 
maintained  unless  a.  capable  sub.'rtitute  nas  provided.  Ex- 
emption until  August  31.st  was  granted,  with  a  view  to  a 
subs-titute  being  found. 

KiddeiToin.ster  Tribunal  lias  granted  exemption  to  August 
31st  to  A.  E.  Jackson  (37.  Grade  3),  a  driver  on  the  tramways. 

At  Worden,  A.  Cranfield  (32,  Grade  2).  electrical  engineer, 
of  Whitworth,  was  given  exemption  until  August  1st. 

At  the  Binningham  Tribunal.  Mr.  A.  Berkeley,  electrical 
merchant,  Handsworth  Wood,  Binningham,  applied  for  ex- 
emption. It  was  stated  that  he  was  married,  aged  40,  and 
passed  Grade  3.  The  case  had  been  previously  adjourned 
for  the  man  to  be  graded.  Appellant  stated  that  his  stock, 
valued  at  over  £-5,000.  consisted  of  all  kmds  of  electrical 
goods.  He  supplied  the  chief  controlled  finns,  90  per  cent, 
of  his  orders  being  executed  on  munition  certificates.  Berke- 
ley added  that  he  started  business  in  19t)3,  aud  all  his  money 
was  in  the  business.  His  present  staff  consisted  of  three 
girls  and  a  man  of  57.  His  previous  staff  of  three  men  were 
in  the  Army.  He  was  doing  Special  PoUce  duty.  Three 
months  exemption  was  granted,  with  further  leave  to  appeal, 
iipi^ellant  to  remain  in  the  police  force. 


LEGAL. 

TiiK  Kknsington  AXE)  Knightsbriooe  and  \otting  Hill 
Co.'s  Arbitration. 

On  Friday,  June  14th,  the  Court  of  Appeal,  composed  of  Lords 
.fustices  Pickford,  Bankes.and  Wairinjfton.  commenced  the  hearing 
of  an  appeal  by  the  Kensington  and  Knig-htsbridge  Electric  Light- 
ing Co.  from  the  judgment  of  JIi-.  Justice  McCardie  upon  the 
appeal  of  the  Netting-  HUl  Electric  Lighting  Co.  from  an  award  of 
Mr.  .Tames  Swinljurne  ;  the  earlier  proceedings  have  been  reported 
in  our  pages. 

Mr.  P.  0.  Lawrence,  K.C..  Mr.  Ve,sey  Knox,  K.C..  and  Mr.  C.  D. 
Marriott  appeared  in  support  of  the  appeal  ;  and  Mr.  Tomlin,  K.C., 
and  Mr.  Bruce  Thomas  for  the  respondents. 

Mr.  Vesey  Knox  said  it  was  an  appeal  from  the  judgment  of 
Mr.  Justice  McCardie  on  a  .special  case  stated  by  Sir.  Swinburne. 
Two  nuestions  only  were  raised  upon  the  appeal,  the  first  being 
whether  a  supply  of  electricity  given  by  the  Netting  Hill  Co. 
under  certain  Orders  made  by  the  Board  of  Trade  under  .Sec.  6  of 
the  Electric  Ligfhtingr  Act  of  190!t  was  part  of  the  business  of  the 
Netting  Hill  Co.  within  the  meaning  of  a  clause  in  an  agreement 
between  the  two  companies  made  in  1300  (October  25th)  ;  and  the 
second  question  was  whether  the  supply  from  the  joint  station  of 
the  two  companies  at  Wood  Lane  for  the  purpose  of  supply  of  those 
fringe  Orders  was  within  the  powers  of  the  companies  jointly  or 
severally  under  a  special  Act  passed  in  lS9f».  Mr.  Swinburne  had 
found  that  in  respect  of  the  supply  under  the  fringe  Orders  the 
damage  to  the  Kensington  Co.  had  been  £  1,661  up  to  the  end  of 
the  year  1916.  Mr.  Justice  McCardie  had  decided  that  the  supply 
under  the  fringe  Orders  was  not  part  of  the  business  of  the  Netting 
Hill  Co.  referred  to  in  the  agreement,  and  that  it  was  not  within 
the  powers  of  the  frinsfe  Ordere  to  use  for  the  purposes  of  t^e 
fringe  Orders  the  supply  of  electricity  from  the  joint  station.  Mr. 
Justice  McCardie  had  held  that  the  Arbitrator's  award  was 
erroneous  in  respect  of  the  item  of  i  1.661.  His  Lordship  had  also 
decided  other  points  in  favour  of  the  present  appellants,  as  to 
which  there  was  no  cross  appeal. 

In  the  com'se  of  his  arguments,  Mr.  Vesev  Knox  contended  that 
thefin^lintr  of  the  Arbitrator  was  correct,  and  that  in  respect  of  the 
breach  of  contract  the  plaintiffs  were  entitled  to  the  damages  he 
had  awarded,  viz.,  £1,661  up  to  the  end  of  1916.  and  that  there  was 
a  continuing  and  increasing  breach  of  the  agreement. 

Mr.  Tomlin.  on  behalf  of  the  respondents,  contended  that  the 
agreement  provided  that  the  supply  was  to  be  within  the  statutory 
area,  and  that  a  reasonable  amount  was  to  be  taken.  He  contended 
that  the  Nottins  Hill  Co.  had  taken  their  maximum  under  the 
agreement,  and  that  the  word  "  business"  in  Clause  3  meant  the 
supply  of  electricity  to  the  defined  statutory  area  of  the  Netting 
Hill  Co.  He  submitted  that  there  was  no  contractual  obligation  of 
which  there  had  been  a  breach. 

At  the  conclusion  of  the  arguments  their  Lordships  affirmed 
•  the  judgment  of  Mr.  Justice  McCardie.  and  dismissed  the  appeal, 
with  costs. 

Lord  Justice  Pickford,  in  delivering  judgment,  said  that  the 
"  business '"  with  which  the  agreement  was  concerned  was  the 
business  of  supplying  electrical  energy  to  the  respective  areas  of 
supply  which  were  authorised  by  the  special  Act.  or  as  might  from 
time  to  time  be  agreed  upon.  At  the  time  the  agreement  was 
made  they  did  not  contemplate  supplying  electrical  energy  outside 
the  area  of  supply,  because  at  that  time  it  was  not  possible,  and  it 
did  not  become  possible  until  some  10  years  afterwards.  They  had 
not  to  look  outside  the  agreement  in  order  to  see  what  limitation 
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was  to  be  jnit  on  the  >;enerality  of  the  word  "  business,"  because 
they  found  the  limitation  in  the  document  where  the  word  was 
used.  He  thought  that  Mr.  Justice  McCardie  was  right  in  saying 
that  he  must  limit  the  meaning  to  the  supply  of  electricity  to  the 
defendants'  statutory  area  and  to  the  business  of  the  parties  at  the 
time  of  the  agreement.  That  being  so.  the  supjily  by  the  fringe 
orders  was  not  "  business  "  which  came  within  the  terms  of  the 
agreement.  That  was  sufficient  to  dispose  of  the  case.  For  these 
reasons  he  thought  that  the  appeal  failed  and  should  be  dismissed, 
with  costs. 

Lord  Justices  Baskes  and  W.^rrtxoton  also  delivered  judg- 
ment, dismissing  the  aiJjieal. 


six  thermal  storage  drum.",.  Rochdale  f!orporatiou  Electricity 
Department  invites  offers  for  two  150-k\v.  d.c.  generators,  spare 
armature,  Belliss  three-crank  compound  engines  and  condensers. 
A  number  of  D.C.  motors  are  offered  for  sale  at  Rhondda 
Valley  ;  Newcastle-under-Lyme  Corporation  Electricity  Department 
invites  oflfers  for  two  4.5-b.h.p.  Stockport  gas  engines,  coupled  to 
two  S(l-KW.  E.C.C.  shunt-wound  220  to  :-i;^0-volt  dynamos,  .Vlc. 
For  particulars  see  "  Official  Notices  "  to-day. 

Liquidations. — Malta  Trajiways,  Ijtd. — Creditors  must 

send  the  usual  particulars  to  the  liquidator  (Mr.  J.  R.  Tulloeh.  4h. 
Frederick's  Place,  Old  Jewry,  E.  2),  by  July  27th. 

Patent  Application. — The    application    of    Dr.    .1.    A. 

Fleming  and  Marconi's  Wireless  Telegraph  Co..  Ltd.,  for  extension 
of  Patent  Xo.  24,,S50  of  IWl  is  not  to  be  heard  before  October  30th. 


BUSINESS  NOTES. 


Iron  and  Steel  Trade  Policy. — We  read  in  the  7V//;f.s' 

that  the  British  iron  and  steel  manufacturers  have  taken  an 
important  step  for  securing  the  future  position  of  their  industry, 
"They  have  agreed  to  form  a  National  Council  on  trade  policy. 
The  Council  will  be  representative  of  all  the  ironmasters  of  the 
country,  and.  probably,  of  Labour  interests  as  well.  Its  function 
will  be  to  obtain  closer  organisation  of  export  and  production,  and 
to  assure  the  supply  of  raw  material.  Dr.  Addison  has  secured  the 
assent  of  a  representative  conference  of  masters  and  men  to  the 
establishment  of  a  second  body,  an  Industrial  Council,  to  deal  with 
all  labour  questions  in  every  branch  of  the  iron  and  steel  trade." 

Booii    Notices. — "  Motor    Transjiort    Year    Book    and 

Directory.  "  Vol.  III.  litis,  c.  -f  317.  London  :  Electrical  Press, 
Ltd.     Price  12s.  fid.  net. 

"  General  Lectures  on  Electrical  Engineering.''  By  C.  P. 
Steinmetz.     London  :  Hill  Publishing  Co.     S2.ri0. 

"Science  Abstracts.'  A  and  B.  Vol.  .VXI.  Parts.  May  31st. 
London  :  E.  .t  F.  N.  Spon,  Ltd. 

"  Witling's  Press  Guide  "  (Jame^s  Willing,  Ltd.,  London,  Is.)  has 
reached  its  4.5th  year  of  issue.  Its  contents  are  arranged  in  a 
straightforward  and  businesslike  manner  for  ready  reference. 

Amendment    of    Patent     Specification. — The     British 

Thomson-Houston  Co.,  Ltd.,  has  applied  to  the  High  Court  for 
leave  to  amend  the  specification  of  Patent  No.  21.. 5 13/06  for  the 
treatment  of  metallic  tungsten,  by  inserting  after  line  6.  p.  6,  the 
following  new  paragraph  : — "  We  desire  it  to  be  understood  that 
by  the  expressions  '  coherent  form '  and  '  coherent  metal '  in  the 
claims,  we  exclude  any  forms  of  tungsten  other  than  those 
agglomerated  from  tungsten  powder  and  rendered  very  dense  and 
strong  by  a  heat  treatment  very  near  the  melting  point."  And  in 
line  15,  by  substituting  "In  the"  for  "The  "  and  ''claimed  in 
claim  1  "  for  "which  consists  in.  "  Notice  of  opposition  must  be 
given  by  June  26th,  1918. 

Patents   and   Alien   Enemies. — Applications  have  been 

made  by  the  Ministry  of  Munitions  and  the  General  Electric  Co., 
Ltd.,  to  the  Board  of  Trade  to  avoid  or  suspend  Patents  Nos.  2fl. 933/10 
and  s;i4/13  granted  to  R.  Bocking  et  Cie,  for  cleaning  fui'nace  gases, 
and  Nos.  20,82.3/11,  1,214/12,  1,21.5/12,  and  8,752/12,  granted  to 
W.  F.  L.  Beth,  for  filtering  apparatus  for  gases. 

Electrical   Supplies  for   S.  Africa. — There  is  an  acute 

shortage  of  tubing,  and  what  little  can  be  picked  up  is  2s.  6d.  higher. 
Several  decent  consignments  of  electric  lamps  have  arrived  at  the 
coast  from  Holland  ria  England  ;  quite  sufiicient  to  relieve  any 
prospective  shortage  during  the  next  few  months.  One  firm  also 
received  60  gross  of  blocks  this  week.  However,  business  is  slack, 
chiefly  because  our  stocks  are  very  low  indeed.  For  example,  con- 
centric cable  is  the  principal  trouble  to-day,  as  little  can  Ije  had, 
therefore  in  some  cases  the  municipal  street  cables  cannot  be  con- 
nected to  the  house  and  other  installations.  The  Japanese  supplies 
of  electrical  materials  are  disappointing,  as  so  much  was  expected, 
and  so  little  has  been  accomplished,  so  far. — S.  A.  Mhi'iny  JaiiriKil, 
May  nth,  1918. 

Lists. — Messrs.    Meldrums,     I,td.,    Temijerley,    near 

Manchester. — Illustrated  circulars  relating  to  their  combustion 
appliances,  also  their  castings  and  apparatus  for  chemical 
works. 

Bankruptcy  Proceedings. — A.  E.  Felgate  it  W.  Storey 

(Felgate  &  Storey,  electrical  engineers,  Reading). — Supplemental 
dividend,  IJd.,  payable  June  20th,  at  Official  Receiver's  offices, 
14,  Bedford  Row,  London,  W.C.  A.  E.  Felgate  (separate  estate), 
first  and  final  dividend  of  1  id.  in  the  K . 

Electrical   Industry  at  Wolverhampton.^ — The  Council 

of  the  Wolverhampton  (Incorporated)  Chamber  of  Commerce,  in 
their  annual  report  to  the  Chamber,  remark  : — "The  demand  for 
electrical  plant  during  the  past  year  has  continued  to  be  abnormal, 
but  the  difficulty  of  obtaining  raw  materials  is  daily  becoming  more 
serious.  .  .  .  Local  factories  have,  we  understand,  been  exceedingly 
busy." 

For  Sale.— Hampstead  B.C.  invites  tenders  for  a  Davey- 
Paxman  boiler.  Green's  economiser,  two   steam  superheaters,  and 


LIGHTING  AND  POWER  NOTES. 


Aberystwyth. — Water  Po'wer. — A  Sub-Committee  of 
the  T.C.  has  under  consideration  the  water  power  of  the  Bheidol 
Valley,  and  Prof.  0.  T.  Jones  is  to  be  asked  to  advise  on  the  matter, 
it  being  considered  that  the  Rheidol  can  provide  unlimited  power 
for  electricity  purposes. 

Barnsley. — Mains  Extension  and  Price  Increase. — 

The  T.C.  proposes  to  extend  the  mains  to  supply  energy  to  the 
works  of  Wood  Bros.,  at  a  cost  of  .C3,000.  The  question  of  raising 
the  charges  for  energy  is  lieing  considered,  together  with  an  appli- 
cation for  energy  for  an  electric  furnace,  sent  in  by  Wilson  and 
Longbottom. 

Birmingham. — Year's  Workin(;. — The   annual    report 

of  the  year's  working  of  the  t'orporatiou  electricity  department 
shows  total  revenue  iiSei.filll  :  working  expenses,  Ji620,740  ;  gross 
profit,  £240.861  ;  after  making  provision  for  income-tax  and 
sinking  fund  charges,  placing  £6,727  to  reserve,  <;  39,500  to 
renewals  and  special  expenditure,  the  balance  (*; 25,263)  has  been 
allocated  to  the  rates  account.  During  the  year  160,275,400  units 
were  sold,  131,329,751  for  lighting  and  power  and  28,94.5.649  for 
traction,  an  increase  in  the  units  sold  of  10,550,763  units.  The 
average  price  obtained  per  unit  was  l'29d.,  as  against  ri6d.  in  the 
previous  year  ;  total  motor  connections,  131,912  h.p. 

Brierfield. — Price    Increase.  —  In    pursuance    of    its 

agreement  with  the  Nelson  Corporation,  the  U.D.C.  has  resolved  to 
increase  its  charges  for  the  supply  of  electricity  for  lighting  and 
power  to  the  prices  charged  at  Nelson. 

Burton-on-Trent. — Year's  Working. — Durinij  the  past 

year  the  Corporation  electricity  undertaking  earned  a  total  revenue 
of  £27,203;  working  expenses  amounted  to  £15,(i92.  and  after 
deducting  loan  charges,  .£6,474.  contributions  to  capital  expendi- 
ture, £1.013,  and  special  expenditure  (including  .£221  bonus  under 
the  profit-sharing  scheme),  £709.  there  is  a  surplus  on  the  year's 
working  of  £3,313,  which,  with  £663  transferred  from  the 
renewals  fund,  it  is  proposed  to  allocate  as  follows : — £3.063  for 
the  new  mains  to  the  rubber  works  at  Horninglow  and  £913  for 
mains  extensions  services  and  transformers.  The  total  number  of 
units  sold  during  the  year  amounted  to  4,394,969,  an  increase  of 
401,772,  or  10'06  per  cent,  as  compared  with  1916-17.  Power 
supply  showed  an  increase  of  368,212  units.  The  total  average 
works  cost  was  ■857d.,  as  against  ■72Sd.  in  1917.  and  the  total  costs 
r304d.,  as  against  l'259d.  in  the  previous  year. 

Cleckheaton. — Accident. — Through  the  bursting  of  a 
steel  band  on  the  armature  of  a  generating  set  at  the  electricity 
works,  on  Tuesday,  June  11th.  the  whole  of  the  plant  was  shut 
down  for  24  hours,  no  duplicate  part  being  available  ;  the  other 
three  sets  had  to  be  dismantled  in  order  to  effect  the  necessary 
repairs. 

Colchester. — The  T.C.  has  decided  to  give  the  Secretary 
of  State  for  War  a  year's  notice  to  terminate  the  present  agreement 
for  the  supply  of  energy  from  .luly  1st.  The  Council  has  asked 
the  War  Office  to  pay  an  additional  10  per  cent. 

Continental. — Dex.mark. — Hydro-Electric  Scheme. — 

A  scheme  for  the  utilisation  of  the  water  power  in  the  Gudenaa,  in 
Jutland,  has,  reports  H.JI.  Minister  at  Copenhagen,  passed  the  first 
reading  in  the  Danish  Landthing,  and  hns  been  sent  to  Committee 
tor  consideration.  It  is  proposed  to  construct  a  dam  across  the 
valley  of  the  River  Guden  below  the  junction  with  the  Tange.  and 
deepen  the  bed  of  the  river  from  Hjerringbro  to  Tange,  so  that  a 
fall  of  about  9  metres  can  be  obtained.  It  is  expected  that 
600.000,000  cb.  metres  of  water  per  annum  can  l>e  obtained  ;  this 
will  produce  15,000,000  effective  h.p.  units,  or  10,000,000  KW.  per 
annum,  of  which,  it  is  estimated,  only  about  8.000,000  KW.  will  !>?• 
utilised.  The  cost  of  the  undertaking  is  estimated  at  about 
£225,0110,  and,  provided  the  materials  for  construction  are  obtain- 
able, the  work  could  be  completed  within  one  and  a  half  years. 
The  present  difficulties  experienced  in  producing  light  and  power 
by  the  employment  of  coal  have  ma<ie  tlie  ((uestion  one  of  consider- 
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able  importance  to  the  districts  concerned.  In  spite  of  the  in- 
creased cost  of  material,  it  is  thoug-ht  that  by  means  of  the  new 
power  station  it  will  be  possible  to  produce  electricity  at  a  much 
cheaper  rate  than  is  the  case  at  present,  and  that  the  whole  of 
central  Jutland  will  benefit  by  it.  It  is  pointed  out  that  the 
scheme  will  enable  Denmark  to  obtain  power  and  liffht  without 
being  dependent  on  raw  materials  from  abroad. — Hoard  of  Trade 
Journal, 

Sweden. — The  Bergsjo  Kraft  Aktiebolag-  is  the  name  of  a  new 
undertaking  that  has  lately  been  formed  at  Bergsjo.  Sweden,  with 
minimum  and  maximum  capitals  of  £7.200  and  £14.000  respec- 
tively, to  establish  a  small  hydro-electric  generating  station  for 
the  supply  of  energy  for  lighting  and  power  purposes. 

Spain. — Our  corresjiondent  in  Spain  sends  the  following  : — 
Xew  Tra  11.1111  i.isio II  Lhiex :  The  Sociedad  Minera  y  Jletalurgica  de 
Penarroya  is  installing  three  new  lines  as  follows  : — 

1.  An  overhead  lineof  70,000volts  from  the  generatiiigstation  of  Piieblonuevo 
del  Terrible  to  Villanueva  de  Cordoba.  This  will  connect  the  Penarroya  central 
station  with  the  hydro-electric  installations  in  Linares,  owned  by  the  Men- 
gamor  Co.    This  line  is  now  completed. 

2.  An  overhead  line  of  30,000  volts  from  the  generating  station  of  Piieblo- 
nuevo del  Terrible  to  the  City  of  Cordoba,  composed  of  two  sections.  The  first 
section  (Puebloneuvo  del  TeiTible  to  La  Balllsta)  is  already  installed,  and  the 
second  section  (La  Ballista  to  Cordoba)  is  just  started.  This  line  is  to  supply 
electricity  to  [the  City  of  Cordoba  and  to  the  newly-founded  Sociedad  Espanola 
de  Construcciones  Electro-Mecanicas. 

3.  Three  lines  from  Espiel  to  the  Restamada  and  Candelaria  Mines  and  to 
the  coal  briquetting  plant  recently  installed  by  the  Penarroya  Co. 

The  Gijon  Electricity  Co.  has  been  granted  permission  to  run  a 
high-tension  line  from  Aviles  to  the  Port  of  San  Juan  de  Xieva,  a 
distance  of  about  40  miles. 

Crewe. — Price  Increase. — The  Corporation  has  decided 
that  the  present  charges  for  electricity  be  increased  by  12^  per 
cent,  as  from  next  month.     There  is  a  deficiency  on  the  electricity 

undertaking  of  £1)44. 

Dublin. — Loan  Application. — ilr.  P.  C.  Cowan,  Chief 

Engineering  Inspector,  Irish  Local  Government  Board,  held  an 
inquiry.  last  week,  into  an  application  of  the  Corporation  for 
sanction  to  a  loan  of  a  sum  of  £17.i,000  for  the  purpose  of  carrying 
out  extensions  to  the  electricity  undertaking.  At  the  outset  the 
inspector  remarked  that  the  Corporation  did  not  say  from  whom 
it  proposed  to  borrow  the  money  if  sanction  were  given.  Mr.  S. 
Orr,  on  behalf  of  the  Citizens'  Association,  asked  that  the  loan 
should  stand  postponed  until  it  was  definitely  known  what 
action,  if  any,  the  Government  proposed  to  take  in  the  national 
scheme  of  generation  and  distribution  of  electric  power.  In  the 
alternative,  he  urged  that,  unless  a  case  of  extreme  necessity  was 
established,  no  loan  for  even  a  partial  replacement  of  the  present 
plant  by  new  plant  should  Ije  sanctioned  ;  that  if  a  case  for  renewal 
of  plant  was  shown,  it  should  be  considered  whether  the  cost  of  such 
renewal  should  not  come  out  of  revenue  ;  that  as  the  proposed 
loan  would  bring  the  municipal  debt  to  above  £3,000,000,  it  should 
not  be  sanctioned  unless  it  was  clearly  established  that  a  reduction 
in  the  city's  abnormally  heavy  rate  burden  would  be  the  outcome  ; 
and  that  the  expenditure  on  the  proposed  extensions  and  the  tunnel 
under  the  River  Liflfey  should  not  be  sanctioned  unless  direct  and 
conclusive  evidence  was  forthcoming  of  the  immediate  establish- 
ment of  new  industrial  factories  in  the  harbour  district. 

For  the  Corporation,  Mr.  Philip  White  said  the  loan  was  divided 
into  three  sections— £60.000.  £,50,000,  and  £65,000.  Of  the 
former,  £2.5,000  was  wanted  for  boilers  and  plant  and  £3.5,000  for 
engines  and  dynamos.  Of  the  £50,000,  £15,000  was  for  the  tunnel 
construction  and  £3.5,000  fo.r  cables, sub-station,  and  contingencies  ; 
and  the  £6.5  000  was  for  distribution  work.  The  existing  plant 
demanded  a  great  deal  of  attention.  Last  year  the  demand  for 
power  and  light  was  such  that  there  was  little  chance  of  carrying 
out  repairs :  they  now  wanted  some  plant  they  could  fall  ijack 
upon.  Mr.  H.  Campbell,  town  clerk,  said  that  extension  of  the 
electricity  works  could  not  be  further  postponed.  He  understood 
the  War  Office  authorities  were  going  to  take  electric  power  at  the 
North  Wall  from  the  Dublin  United  Tramways  Co.  over  the  heads 
of  the  Corporation — the  sole  body,  he  contended,  that  had  statutory 
right  to  supply  it. 

The  Inspector  read  a  letter  from  Dublin  Castle  to  the  Local 
Government  Board,  in  which  it  was  stated  that  the  War  Oifice  had 
decided  that  the  power  required  for  hydraulic  hay-presses 
at  Alexandra  Dock  should  be  obtained  from  the  Port  and  Docks 
Board's  electric  installation,  supplemented  by  a  stand-by  connection 
to  the  Port  and  Docks  Board's  mains  from  the  Tramways  Co.'s 
power  station  at  Eingsend.  As  both  the  Board  and  the  company 
were  prohibited  by  Act  of  Parliament  from  supplying  energy 
otherwise  than  for  their  own  purposes,  it  was  intended  to  issue 
orders  under  the  Defence  of  the  Realm  Act  for  the  supply  of  the 
power.  The  Corporation  was  at  present  unable  to  give  a  supply  at 
North  Wall,  and  could  not  do  so  in  time  for  the  War  Office  require- 
ments. The  Inspector  said  the  War  Office  requirement  in  the 
matter  was  urgent,  but  only  temporary,  and  the  right  of  the 
Corporation  would  not  be  affected  in  any  way.  Evidence  of  the 
Corporations  borrowing  powers  was  then  given  by  Mr.  H.  Morgan, 
the  city  accountant. 

Dewsbnry. — Owing  to  the  probable  shortage  of  coal,  the 

Electricity  Committee  has  notified  all  consumers  that  no  new  work 
should  be  started,  or  apparatus  bought,  without  sanction  being  first 
obtained  from  the  Committee. 

Faversham. — Reduced  Consumption. — The    electrical 

engineer  has  reported  to  the  T.C.  that  the  return  of  electricity  con- 
sumption for  May  shows  a  reduction  of  only  29  per  cent.,  whereas 
the  Restriction  Order  requires  a  reduction  of  about  20  per  cent.  It 
was  explained  that  some  allowances  had  to  be   made  for   new 


customers.  It  was  decided  to  apply  for  exemption  from  the  Order 
in  the  case  of  the  sewage  pumping  station,  which  must  be  kept 

running. 

Fife. — Mains  Extension. — Arrangements  are  being 
made  for  the  laying  of  a  cable  from  Crossgates  to  Burntisland,  to 
supply  power  for  the  shipyard  at  Burntisland,  and  other  industrial 
purposes. 

Harrogate. — Price  Increase. — The  T.C.  has  decided  to 

advance  the  price  of  energy  for  lighting  by  another  15  per  cent., 
making  a  total  increase  during  the  war  of  25  per  cent. 

Kettering. — Year's   Workinc;.- — AN^UAL  Accounts. — 

The  rejxjrt  of  the  year's  working  of  the  IJ.D.C.  electricity  under- 
taking to  March  3 1st  shows  total  revenue  £22,815  ;  working 
expenses,  i;l5,5)S5:  gross  profit.  £7,230,  Interest  and  sinking 
fund  charges  amounted  to  £6,137.  leaving  a  balance  on  the  year's 
working  of  £1,093,  which  with  £4,275,  balance  from  last  year's 
account,  and  £45,  in  all  £5,413.  has  been  carried  forward  to  next 
account.  Total  units  sold,  2,718.585  ;  total  maximum  demand, 
1,496  KW. 

Slaithwaite. — The  B.  of  T.   has  e.xtended  the  electric 

lighting  order  for  a  year  from  July,  1918. 

Sleaford. — Price  Increase. — The  U.D.C.  has  decided 
to  increase  the  price  of  electricity  by  id.  for  all  purposes,  the 
increase  being  approximately  10  per  cent. 

Sunderland. — Year's  Working. — The  annual  report  of 

the  electricity  department  shows  an  increase  in  the  amount  of 
electricity  sold,  by  comparison  with  the  preceding  year,  of  14  per 
cent,  in  power  supplies,  0'3  per  cent,  in  lighting  and  heating,  and 
0'6  per  cent,  in  traction.  The  load  factor  was  26'72  per  cent.,  as 
against  26'53,  and  the  maximum  load  was  7,400  KW.,  as  against 
6.700;  units  sold  were  17'32,  against  15'61  in  the  previous  year. 
The  report  states  that  tlie  new  7.500-KW.  turbo-generator  was  not 
available,  but  every  effort  was  being  made  to  get  it  into  commis- 
sion before  the  winter.  The  Committee  had  decided  to  erect  a  new 
cooling  tower  and  install  larger  boiler-house  plant.  The  accounts 
show  a  revenue  of  £85,324,  and,  after  meeting  expenditure,  there 
was  a  balance  of  £34.124.  This  balance,  after  payment  of  £10,513 
for  interest  on  capital,  i&c,  was  reduced  to  £22,431,  appropriated  as 
follows: — Repayment  of  loans,  £17,816;  redemption  of  lands, 
£120  16s,  ;  superseded  plant,  £3,826;  and  £668  depreciation  of 
stock, 

Walsall. — The  Town  Council  has  decided  to  extend  the 
supply  mains,  at  a  cost  of  £4,200,  to  give  a  supply  of  current  to 
the  Holly  Bank  Colliery  Co. 

Warrington. — Price  Increase. — The  T.C.  has  increased 
the  charges  for  energy  for  all  purposes  other  than  tramways,  by 
10  i>er  cent,,  as  from  the  end  of  June. 


TRAMWAY  AND  RAILWAY  NOTES. 


Bradford. — Result  of  Fare  Increase. — The  increase 
of  50  per  cent,  in  the  tram  fares  has  so  far  been  successful.  The 
manager  of  the  tramways  department  (Mr.  C.  J.  Spencer)  stated 
to  the  Committee,  last  week,  that  the  receipts  for  the  first  nine 
days  under  the  increased  charges  had  been  £13,099,  as  compared 
with  £9.906  for  the  corresponding  period  of  last  year.  This  repre- 
sented an  increase  of  32  per  cent,,  whereas  the  official  estimate 
was  30  per  cent,  when  the  increase  was  decided  upon.  It  is  under- 
stood that  the  number  of  passengers  had  been  considerably  reduced, 
and  the  shorter  queues  have  been  very  noticeable. 

The  Tramway  Committee  has  decided  to  make  a  reduction  in  the 
number  of  stopping  places  on  the  various  routes  of  the  system. 

Brighton. — Year's  Working. — The  Corporation  tram- 
ways accounts  show  a  surplus  of  over  £15,000.  Nearly  17,000,000 
passengers  were  carried  during  the  year. 

Canada.— Wage  Increase. — As  a  result  of  negotiations 

Montreal  Tramways  employes  have  been  given  increases  of  w^es 
averaging  20  per  cent. — The  Timex. 

With  a  view  to  conserving  fuel,  the  Montreal  Light,  Heat,  and 
Power  Co.  has  entered  into  an  agreement  to  supply  the  Montreal 
Tramways  Co,  with  additional  hydro-electric  power,  thus  restricting 
the  use  of  coal  for  the  tramway  company's  steam  plant :  the 
arrangement  will  continue  for  18  months,  and  is  estimated  to  save 
about  37,000  tons  of  coal.  The  tramways  company  is  supplied  with 
a  certain  amount  of  power  under  agreement  by  the  Montreal 
Light  and  Heat  Co..  but  the  peak  load  at  the  busy  hours  is  taken 
by  the  tramway  company's  steam  plants,  a  new  plant  having  been 
recently  installed.  The  new  agreement  is  likely  to  call  for  at  least 
10,000  H.P.  per  annum.  —  Canadian  Electrical  News. 

Dover. — Women  Drivers. — Women  drivers  are  to  be 
employed  on  the  Corporation  electric  tramways,  and  are  to  be  paid 
the  same  rate  of  wages  as  the  men. 

London. — Sunday  Service. — Commencing  on  Sunday 
morning,  June  16th.  the  Sunday  through  services  between  the 
L.C.C.  and  the  Metropolitan  Electric  Tramways  were  resumed.  The 
suspension  of  these  services  during  the  past  few  weeks  caused  con- 
siderable inconvenience  to  workers. 
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New  Zealand. — Electric  Vehicles. — According  to  tlie 

Boari}  iif  Triide  .Toiivnal,  the  Christchurch  city  authorities  propose 
to  lay  themselves  out  to  encourasre  the  use  of  electric  vehicles.  At 
present  they  have  a  charg-ingr  station  attached  to  their  works  in 
which  they  receive  electric  cars  overnight,  keepin<j  them  in  order 
and  garaging-  them,  for  the  sum  of  £211  a  year.  The  cars  are 
charged  at  night,  or  iis  opportunity  oifers.  and  payment  for  current 
is  assessed  according  to  the  amount  taken.  At  a  later  date,  when 
power  is  available,  it  is  proposed  to  have  charging  stations  at 
various  points  throughout  the  province,  and  it  is  expected  that 
when  these  arrangements  are  mafle  a  big  business  will  be  done 
with  electric  vehicles  for  use  tliroughout  all  the  country  districts. 
At  present  these  vehicles  an-  used  practically  solely  within  the 
town  radius.  One  large  firm  has  stated,  that  it  would  not  pay  them 
'  to  use  petrol  wagons  as  against  electric  wagons,  even  if  the  jietrol 
wagons  themselves  were  supplied  free  of  charge  at  the  beginning. 
The  use  of  these  vehicles  may  also  spread  in  other  districts  of  New 
Zealand,  not  because  of  their  elflciency,  but  because  of  the  high 
price  of  petrol. 

Otiey. — Protest    against    Increased    Fares. — Tlie 

"District  Council  has  raised  a  strong  protest  against  the  Leeds 
Corporation's  increased  fares  between  Guiseley  and  Otley  (a  track- 
less system),  and  it  was  pointed  out  that  this  was  in  direct  con- 
travention of  the  understanding  come  to  on  March  yth,  1914,  by 
which  it  was  laid  down  that  the  fare  for  that  distance  should  not 
exceed  3d.  There  was  not,  it  was  contended,  as  much  wear  and 
tear  on  a  trackless  system  as  there  was  on  rail  systems.  The 
matter  has  been  referred  to  the  clerk,  and  the  local  Tramways 
Committer. 

Wigan. — Strike. —  Last  week  the  employe's  of  the  Cor- 
poration tramways  threatened  to  hand  in  their  notices  unless  the 
Committee  agreed  to  six  inspectors  and  a  cash  clerk,  who  had 
seceded  from  the  National  Society  of  Municipal  Officers,  joining  the 
Vehicle  and  Tramway  Workers'  Union.  Sir  George  Askwith  asked 
the  Committee  to  submit  the  matter  for  arbitration,  so  that  the 
traffic  should  not  be  dislocated,  and  the  Committee  agreed  to  this 
course.  On  .Saturday  at  noon,  however,  the  drivers  struck  work,  in 
defiance  of  the  advice  from  headquarters  to  continue  pending  the 
arbitration.  This  is  the  second  time  during  the  war  that  the  tram- 
way employes  have  struck  work  contrary  to  the  advice  of  their 
Union  officials. 

The  employes,  after  an  interview  between  Mr.  Bradwell,  the 
Union  secretary,  and  the  Corporation  management,  agreed  to 
resume  work  on  Monday,  June  1 7th.  pending  the  decision  of  Sir 
George  Askwith  on  the  matter  in  dispute. 


Morecambe. — Electric  Light  Committee, 
rough  slack.     See  "  Official  Notices  "  to-day. 


2,000  tons  of 


CLOSED.  ^ 

Australia. — Eugene  F.  Phillips  Electrical  Works,  Ltd., 

Montreal,  have  received  an  order  from  the  Postmaster-General's 
Department  of  the  Australian  f'ommonwealth  for  about  a  million 
feet  of  |>aper-insulated  lead-covered  telephone  cable.  This  is 
believed  to  be  the  first  order  from  this  source  which  has  been  ])laced 
in  Canada.  The  company  have  also  received  an  onler  for  paper- 
insulated  lead-(;overeil  double-steel  tape-avmourcd  telephone  cable 
from  the  I'nion  Government  of  South  Africa.— ^'«««rf/««  Elrrtrirnl 

Poplar. — Electricity  Committee.   Tenders  recommended  : 

Chain  grate  stokers.— Underfeed  Stoker  Co.,  :E2,287. 
E.H.T.  and  L.T.  cable.— Pirelli,  Ltd.,  £2,698. 
I..T.  cable.— Western  Electric  Co.,  Ltd.,  £3,305. 

Stepney. — The  Electricity  Committee  has  accepted  the 
ofifers  of  Messrs.  E.  Foster  A:  Co.  for  9,400  tons  of  coal,  at  from 
2:5s.  'yi.  to  f!ls.  lid.  per  ton. 


FORTHCOMING     EVENTS. 


Incorporated  MuDicipal  Electrical  Association.— Friday,  .June  21st.  At 
the  Town  Hall,  .Manchester.  At  9.30  a.m.  Council  me'eticg.  Resumed 
discussion  on  "Electric  Power  tjupply."    Annual  general  meeting. 

Junior  Institution  of  Engineers.— Thursday,  .June  27th.  At  3  p.m.  Visit 
to  the  Gnome  &  Le  Rhone  Engine  Works  (Messrs.  Peter  Hooker,  Ltd.,) 
Blackhorse  Lane,  Walthamstow. 

Friday,  June  21st.  At  39,  Victoria  Street,  S.W.  At  7.30  p.m.  Paper 
on  '•  The  Heating  of  Industrial  Buildings,"  by  Mr.  M.  H.  Jones. 

Monday,  June  24th.  At  the  Institution  of  Civil  Engineers,  Great 
George  Street,  S.W.  At  6  p.m.  Lecture  on  "The  Stokes  Gun,"  by  Sir 
Wilfrid  Stokes. 

Physical  Society  of  London.— Friday,  June28th.  AtSp.m.  At  the  Imperial 
College  of  Science,  South  Kensington,  S.W.    General  meeting. 


NOTES. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Breaking  Insulators. — For  wilfully  breaking  telegraph 

insulators,  three  small  lioys  from  Highfields  were  summoned  at 
Doncaster,  last  week,  and  fined  20s.  each,  all  three  having  pre- 
viously been  before  the  Court.  They  had  broken  20  or  30  insulators. 
one  of  them  acknon-ledging  to  breaking  11  with  a  catapult. 

The  Imperial  Wireless  System. — Replying  in  the  House 

of  Commons,  last  week,  to  Sir  John  Butcher,  who  asked  whether 
reasons  could  be  given  why  the  Marconi  contract  for  the  erection  of 
wireless  stations  had  been  repudiated  by  the  then  Postmaster- 
General,  Mr.  lUingworth  (Postinaster-GteneraOsaid  that  in  January, 
191.5,  the  then  Postmaster-General  informed  the  Marconi  Co.  that 
the  principal  reason  which  had  actuated  the  Government  in  arriving 
at  the  decision  in  question  was  the  altered  circumstances  resulting 
from  the  war,  and  especially  from  the  prospect  that  hostilities 
might  be  prolonged.  He  stated  that,  in  the  opinion  of  the  Govern- 
ment, the  present  and  prospective  naval  and  military  requirements, 
which  were  the  governing  factors  in  determining  the  scheme  for 
the  Imperial  wireless  chain,  could  be  better  met  by  means  other 
than  the  construction  of  3tations  of  the  c'haracter,  and  in  the 
situations,  contemplated  by  the  contract. -i-Birmint/ /mm  Duihj  Past. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Lancaster.  —  July  IGth.  Electricity  Committee. 
6,  9,  and  12  months'  supply  of  slack  or  nuts  (screened  and  washed). 
Mr.  J.  B.  Patterson,  Electricity  Works,  Marton  Street. 

London.  —  Fulham.  —  .July  lOth.  Borough  Council. 
Cables,  ducts  and  accessories  for  the  linking-up  of  the  Fulham  and 
Hammersmith  Electricity  Works.     See  "  Official  Notices  "  to-day. 

Mancliester. — June  2t;th.     Work  in  connection  with  the 

widening  of  coal  railway  between  .Stuart  Street  and  the  Ashton 
Canal  for  the  Electricity  Committee  : — (a)  General  contractors' 
work,  (i)  Steelworkinbridgeover  Stuart  Street.  Mr.  F.  E.  Hughes, 
Secretary,  Mectricity  Department,  Town  Hall. 


Foreign    Trade. — The   May   Figures.  —  The   official 

returns  of   imports  and   exports  during  last  month  contain   the 
following  electrical  and  machinery  figures  : — 


Imports. 

1918. 

dee. 

5  months,  1918. 
Inc.  or  dec. 

Electrical  goods 
Machinery 

81,129 

...       !I90,717 

-   18.64.5 
-1-202,338 

-     225,792 
-f  1,109,617 

Exports. 

Electrical  goods 
Machinery 

...       37.5,001 
...    l.t;94.S22 

•+- 137.903 
-        4(12 

-  480,117 

-  1,914.882 

Notes  from  Spain. — Our  correspondent  in  Spain  sends 

the  following  : — 

fHire  Oil  forTJie.iel  Unqiiie.i. — The  Triana  central  station,  in 
Melilla  (Morocco),  has  been  shut  down  several  times  during  the 
past  three  years  for  lack  of  mineral  oil  for  its  Diesel  engines. 
Some  recent  experiments  with  olive  oil  proved  that  olive  oil  alone 
is  not  suitable  for  the  Diesels  installed  at  Melilla,  but  a  mixture  of 
two  parts  olive  and  one  part  mineral  oil  (petroleum)  gave  excellent 
results.  Unfortunately,  the  difficulty  in  obtaining  petroleum  is 
still  acute,  and  further  experiments  are  being  made  with  vegetable 
oils. 

In  this  connection  it  is  interesting  to  note  that  the  Spanish 
Government  has  just  awakened  to  the  fact  that  no  petroleum  has 
arrived  in  Spain  for  about  a  year.  As  a  remedy,  the  Spanish  Consul 
at  Tampico  (Mexico)  points  out  that  several  small  oil  wells  in 
Mexico  are  in  the  hands  of  Mexicans,  and  their  product  is  there- 
fore available  in  Spain  and  other  neutral  countries,  if  only 
transport  can  be  supplied. 

A  Xew  Sjiani.sli  JmlKxtyij. — A  French  company  has  acquired  some 
important  waterfalls  at  Esera  and  Cinca  (Aragon),  and  will  shortly 
erect  hydroelectric  plants  for  the  manufacture  of  fertilisers. — 
Bcraldn  dt-  Aruijon. 

Hydi-o-clectric  Derehipment. — The  Valencia  Chamber  of  Com- 
merce has  opened  a  public  inquiry  respecting  the  benefits  which 
would  accrue  to  the  Valencia  region  through  the  utilisation  of  a 
waterfall  on  the  river  Jucar,  in  the  Province  of  .rUbacete.  From 
this  fall  6,398  H.p.  could  be  transported  to  Valencia. 

A  great  number  of  applications  for  woter-power  concessions  have 
recently  been  presented  from  all  parts  of  the  kingdom,  ranging 
from  3,62(1  H.P.  (town  of  AUoz,  Navarra),  to  20  H.P.  (Salaa  de  los 
Infantes.  Burgos).  The  smaller  units  required  will  be  supplied  by 
Spanish  manufacturers,  while  the  larger  ones,  water  turbines  and 
alternators,  will  probably  come  from  Switzerland.  An  additional 
Escher  Wyss-Brown-Boveri  set  of  1,500-K.v.A.  capacity  has  just 
been  installed  by  the  Sociedad  General  Gallega  de  Electricidad. 
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Tramways  . . 
Galata-Pera  Railway 
Electricity  works  (receipts) 
Electricity  works  (supply  in 


28o,fi00        342,177 
38,989  .54,074 

137,509        222,780 


Volnnteer  Notes. — London  Army  Troops  Companies, 
Volunteer  Engineers.— Headquarters:  Baldertwn  Street,  Gros- 
venor  Square.  W.  1. 

Corps  Or(ier3  No.  25  by  Lieut.-Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Captain  of  the  Wtek.— Ce.pt.  W.  Hyiiam. 

Next  for  Duty.— Capt.  W.  Darley  Bentlev. 

Sunday,  June  23rd.— Commandant's  Parade  at  Waterloo  Station,  8.45  a.m. 
Work :  Revetments  at  Heywood.  Dress  :  Service  dress,  drill  order,  haver- 
sacks, and  water  bottles.    Mid-day  and  tea  rations  to  be  carried. 

Monday,  June  24th,  to  Friday,  June  31st.— Drills  as  usual. 

C.  HiGCiss,  Capt.  R.E.,  Adjutant. 

Constantinople  Tramway  and  Electricity  Under- 
takings.— .Some  inl'ormation  Icus  just  lieoome  :ivailable  resjieethig 
tliH  transjjort  and  supply  iindertakingrs  at  Con-stantinojile  durin-;- 
the  war.  It  may  be  remembered  that  various  financial  jTroiip.^  in 
Belg-ium,  France,  Germany,  Hungary,  and  Switzerland  formed  in 
the  course  of  the  year  Irtll  a  working  community  under  the  title 
of  the  Consortium  de  Constantinople,  for  the  purjtose  of  combining 
the  transport  and  electricity  undertakings  in  the  Turkish  capital 
under  a  central  administration.  The  Consortium  acquired  most  of 
the  capital  in  the  Constantinople  Tramway  Co..  and  the  whole  of 
the  capital  in  the  Galata-Pera  Rope  Railway,  and  also  concluded  a 
working  agreement  with  the  Belgo-Huugarian  group,  who  held  the 
capital  in  the  Societe  Ottomane  d'Electricit(?  and  the  Stamboul  Gas 
Co.  The  Consortium  next  embarked  upon  the  conversion  to  electric 
traction  of  the  then  existing  tramway  system,  and  sought  to  secure 
concessions  for  the  construction  of  additional  tramways  and  for 
an  underground  railway  of  a  length  of  about  -I'S  miles,  which  was 
to  connect  Stamboul  with  Galata  and  Pera  by  means  of  a  tunnel 
under  the  Golden  Horn.  The  concession  for  the  latter  was  granted 
in  r.ll2.  and  the  preliminary  survey  was  made,  but  the  execution  of 
the  scheme  has  been  postponed  in  consequence  of  the  war.  In 
August,  1913,  electrical  working  was  inaugurated  on  one  tramway, 
and  this  has  since  been  extended  to  the  other  tramlines.  The 
Societe  Ottomane  d'Electricite.  in  the  meantime,  had  built  a  new 
generating  station,  which  was  opened  in  March,  1914.  Three 
months  later — June.  11114 — the  Societe  de  Tramways  et  d'Electriciti^- 
de  Constantinople  was  formed  in  Brussels,  with  a  share  capital  of 
.*:  720,000,  for  taking  over  all  the  interests  of  the  Consortium  in 
Constantinople,  and  this  transfer  is  reported  to  have  been  sanctioned 
in  November,  191ti.  The  working  receipts  of  the  various  under- 
takings since  1914.  according  to  information  published  in  German 
newspapers,  has  been  as  follows  in  Turkish  £  : — 

RECErpTS   IN 

1914.  1915.           1916.           1917. 

4'T.  £T.              l-T.              fT. 

189.494  232,067 

42,560  f2,'-47 

31,117  70,939 

hours!     5,816,355  9,968,550   14,818,900  21,443,000 

The  above  figures  show  that  the  revenue  earned  by  the  tramways 
and  the  electricity  works  has  constantly  increased  despite  the 
difficulties  caused  by  the  war,  particularly  in  the  dearness  of  raw 
materials  and  of  labour.  Nevertheless,  it  is  stated  that  the  tram- 
way company  has  been  able  to  pay  a  dividend  of  5  per  cent,  in  each 
of  the  past  four  years,  and  the  Galata-Pera  Co.  distributed  1 1  per 
cent,  for  1916,  and  is  expected  to  pay  10  per  cent,  for  last  year.  On 
the  other  hand,  the  electricity  supply  company,  which  has  to  cope 
with  the  greatest  difficulties  on  account  of  the  scarcity  of  coal  and 
other  raw  materials,  will  probably  record  a  loss  on  working  in 
1917.  The  company  had  l(i,S21  customers  at  the  end  of  1917. 
representing  a  connection  of  13. )S78  KW.,  as  compared  with  10,.S8S 
KW.  at  the  close  of  1916. 

The  Societe  de  Tramways  et  Electricite  de  Constantinople  is 
reported  to  have  acquired  in  July,  1916,  the  whole  of  the  share 
capital  in  the  Stamboul  Gas  Co.,  which  had  suspended  the  pro- 
duction of  gas  at  the  beginning  of  1916  owing  to  the  lack  of  coal. 
The  former,  whose  financial  year  ends  on  June  30th,  is  stated  to 
have  paid  4;  per  cent,  in  1914-1.5  and  1915-16.  whilst  the  profits 
obtained  in  1916-17  have  been  applied  to  depreciation. 

Conciliation    and  Arbitration. — The  Whitley  Committee 

on  the  Relations  between  Employers  and  Eiuployed  have  presented 
a  further  report,  which  is  now  published  by  Dr.  Addison,  Minister 
of  Reconstruction.  It  deals  with  conciliation  and  arbitration. 
The  Committee  pronounce  definitely  against  any  system  of  com- 
pulsory arbitration,  on  the  grounds  that  it  is  not  generally  desired 
by  employers  and  employed,  that  it  has  not  proved  a  successful 
method  of  avoiding  strikes  during  the  war,  and  that  it  would  be 
less  likely  to  be  successful  in  time  of  peace.  They  also  pronounce 
against  any  scheme  of  conciliation  which  would  compulsorily 
suspend  a  strike  or  lock-out  pending  an  inquiry.  The  Committee 
advocate  the  continuance,  however,  of  the  present  machinery  for 
voluntary  conciliation  and  arbitration,  and  hope  that  the  setting 
up  of  Joint  Industrial  Councils  (on  the  lines  recommended  in  their 
earlier  reports")  will  tend  to  the  growth  of  such  machinery.  They 
consider  that  there  should  be  means  for  holding  independent 
inquiry  into  the  circumstances  of  a  dispute  and  for  making  an 
authoritative  pronouncement  thereon  without  the  compulsory 
power  of  delaying  the  strike  or  lock-out.  Their  main  constructive 
suggestion  is  that  a  Standing  Arliitration  Council  should  be 
established  on  the  lines  of  the  present  temporary  Committee  on 
Production.  To  this  Council  disputants  would  be  able  voluntarily 
to  refer  such  differences  as  they  are  themselves  unable  to  settle. 
It  is  suggested,  however,  that  single  arbitrators  should  be  available 
for  less  important  cases,  which  could  be  heard  locally.  It  is 
further  suggested  that  the  Standing  Arbitration  Council  shovdd 
take  means  to  secure  the  co-ordination  of  arbitrators'  decisions. 
The  Committee  are  opposed  to  the  enforcement  of  awards  and 
agreements  by  means  of  monetary  penalties.  The  report  is  avail- 
able from  H.M.  Stationery  Office,  Imperial  House,  Kingsway, 
W.C.  2,  price  Id. 


The  Canadian  Fuel  Situation.^ — In  the  April  loth  issue 

of  the  Electrical  Xeic.i  there  are  reproduced  a  number  of  papers 
dealing  with  the  fuel  situation,  and  more  particularly  the  relation 
between  electricity  and  the  relief  of  the  fuel  shortage,  presented 
before  the  recent  professional  convention  of  the  Canadian  Society 
of  Civil  Engineers,  held  in  Toronto,  Although  there  may  have 
been  no  great  amount  of  new  information  brought  forward  in  those 
pajjers,  yet  the  conference  was  notable,  in  that  it  indicated  the 
interest  professional  engineers  were  taking  in  the  situation,  and 
showed  that  they  were  in  possession  of  all  the  knowledge  necessary 
to  supply  a  solution  of  the  difficulties  under  which  they  had  laboured  ; 
during  the  i)ast  winter. 

The  conference,  unfortunately,  was  not  able  to  prove  that  elec- 
tricity can  compete,  in  dollars  and  cents,  with  coal  aa  a  source  of, 
heat  supply.  There  is  not  sufficient  electric  energy  available  to ' 
supply  the  general  needs  of  Canatla.  Immediate  relief,  therefore, 
must  come  from  some  other  source,  and  in  this  respect  wood  was 
recommended  as  the  most  easily  available,  and.  after  that,  peat : 
the  latter  fuel,  however,  could  not  be  available  until  the  winter  of 
1919.  It  was  pointed  out  that  water  power  must  take  a  very  pro- 
minent part  if  the  best  use  of  the  varied  fuel  resources  of  Canada 
was  to  be  achieved. 

The  conference  was  also  of  interest  in  that  considerable  light 
was  thrown  upon  the  possibilities  of  general  electrification  of  rail- 
ways. It  was  shown  that  while  this  was  an  end  to  be  worked  for, 
there  was  no  immediate  prospect  that  the  coal  situation  could  be 
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relieved  during  the  next  two  or  three  years  by  electrifying  the 
railways  of  the  Province  of  Ontario  in  any  except  isolated  cases. 
When  conditions  arrived  rendering  such  electrification  possible,  the 
fuel  saving  woidd  be  very  great.  The  papers  constitute  a  record 
of  information  which  will  be  found  of  great  value, 

"Safety  First"  in  Industry. — ^^Tjord  Leveihulme,  pre- 
siding at  a  Mansion  House  conference,  last  week,  to  inaugurate  a 
national  industrial  "  safety  first "  campaign,  said  that  in  Germany 
£50,000,000  was  saved  in  industry  every  year  by  attention  to 
"safety  first"  appliances.  The  object  of  the  new  movement  was 
to  ensure  that  we  should  have  throughout  the  United  Kingdom 
such  a  condition  of  "  safety  first "'  as  would  give  us  the  equipment 
for  winning  the  industrial  war  after  we  had  won  the  military  war. 

Mr,  W,  Hayes  Fisher.  President  of  the  Local  Government  Board, 
welcomed  the  movement,  to  which  he  promised  to  give  every  assist- 
ance. They  must  use  education  to  make  people  see  that  it  was 
their  duty  to  themselves,  to  their  families,  and  to  the  State,  to  take 
every  possible  precaution  to  preserve  their  lives. 

Mr.  G.  H.  Roberts,  Minister  of  Labour,  said  that  no  works  should  ' 
be  tolerated  in  the  country  unless  they  were  sanitary  and  properly 
lighted,  and  the  machinery  was  safeguarded.  Then  they  would 
be  entitled  to  expect  the  workers  to  take  every  care  to  avoid  acci- 
dents and  disease.  They  must  insist  upon  certain  standards  of 
equipment  in  the  various  works  and  factories,  and  in  this  matter 
he  promised  the  support  of  his  Department. 

Mr.  W.  Brace,  Under-Secretary  for  the  Home  Department,  wished 
the  movement  every  success,  and  assured  the  promoters  of  the 
co-operation  of  the  Home  Office, — The  Tiuieg. 

Industrial  Councils  at  Birmingham. — Steps  are  being 

taken  to  establish  Whitley  Industrial  Councils  in  relation  to 
Birmingham  municipal  employes,  A  meeting  of  the  Salaries, 
Wages,  and  Labour  Committee  was  held  on  Tuesday,  and  this  was 
attended  by  the  chief  officials  of  the  Corporation  to  give  their  views 
as  to  the  way  in  which  such  Councils  might  be  formed.  It  was 
stated  that  the  general  question  of  the  formation  of  such  Councils 
was  receiving  the  attention  of  the  Association  of  Municipal 
Corporations.  The  Birmingham  Committee  came  to  no  definite 
decision. 

Dirt  in  Coal. — Sir  Albert  Stanley,  in  a  written  reply  to 
Brigadier-General  Page  Croft,  states  that  the  Controller  of  Coal 
Mines  is  fully  alive  to  the  significance  of  the  increased  percentage 
of  separable  dirt  in  coal,  and  is  sparing  no  effort  to  decrease  it. 
The  importance  of,  the  matter  has  been  imjnessed  both  on  miners 
and  the  management  of  collieries  by  letter,  and  in  some  cases  by 
addressing  mass  meetings.  An  officer  of  special  experience  has 
been  appointed  to  make  investigations  at  collieries  with  regard  to 
specific  complaints,  and  to  consult  with  both  the  management  and 
the  workmen  regarding  the  steps  to  be  taken  to  remedy  the  trouble. 
In  so  far  as  the  percentage  of  separable  dirt  is  affected  by  the 
cleaning  and  picking  of  the  coal  on  the  surface,  the  increase  is 
partly  due  to  the  scarcity  of  labour  and  machinery  necessary  for 
that  purpose. —  T/ie  Times. 
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The  Future  of  Gas  and  Electricity.— In  the  course  of 

his  presidential  address  to  the  Institution  of  Gas  Engineers,  on 
June  4th,  Lord  Moulton  said  that  he  was  in  entire  agreement  with 
the  view  that  existing  illuminating  standards  should  be  abolished, 
and  a  reasonable  calorific  value  (preferably  uniform  throughout 
the  kingdom)  be  put  in  their  place  as  to  the  standard  to  which  gas 
should  conform.  It  woidd  thus  be  possible  to  increase  the  amount 
of  gas  obtainable  from  the  coal  employed,  and  various  coal-tar 
products  need  no  longer  be  destroyed  by  being  burnt  with  the  gas. 
This  introduction  of  a  universal  calorific  standard  for  gas  should 
take  place  without  delay.  It  would  put  gas  and  its  great  rival, 
electricity,  on  an  even  footing  in  one  important  respect.  Each  would 
be  paid  for  in  proportion  to  the  amount  of  energy  supplied  to  the 
consumer— in  the  one  case  in  the  form  of  thermal  units,  in  the 
other  in  the  form  of  electrical  units.  They  would  have  as  their 
confessed  object  the  supply  of  a  like  public  want,  though  by 
wholly  different  means.  It  was,  in  his  eyes,  an  industrial  mistake 
to  aim  at  making  either  displace  the  other.  But  in  order  that  the 
public  might  reap  the  full  benefit  of  the  two,  each  must  be  free  to 
do  its  work  in  the  best  way  it  could,  using  all  the  advantages  it 
possessed,  both  in  respect  of  production  and  consumption, 
unhampered  by  needless  or  harmful  restrictions.  The  capacities 
of  electricity  for  concentrated  production  and  wide  distribution  had 
been  demonstrated,  and  were  being  industrially  utilised  far  and 
near.  Schemes  of  distribution  of  electricity  of  the  most  ambitious 
and  far-reaching  character  were  now  being  treated  as  a  part  of 
practical  politics.  They  must  look  forward  in  the  near  future  to 
a  strengthening  and  consolidation  of  electrical  distribution  so  far  as 
it  could  safely  be  effected,  and  in  this  development  it  would  most 
probably  receive  support  from  public  funds,  and  would  certainly 
be  assisted  by  largely-extended  statutory  powers.  Thus  favoured, 
electricity  would  be  m  a  position  to  offer  a  fiercer  competition  with 
gas  companies  in  the  domain  of  public  lighting.  And  this  furnished, 
to  his  mind,  a  strong  justification  for  the  demand  that  there  should 
at  once  be  a  revision  of  their  statutory  obligations. 

Electrical    Power    Engineers'   Association. — The   first 

meeting  of  the  Liverpool  Branch  was  held  on  Friday  last.  Mr. 
F.  E.  Spencer  (Birkenhead")  was  elected  chairman,  and  Mr.  J. 
Hamilton  (88,  Routelet  Road,  Stoneycroft,  Liverpool),  hon.  branch 
secretary,  with  a  Committee  of  five.  Application  forms  for 
membership  from  engineers  in  the  Liverpool  district  may  be  had 
from  the  secretary. 

Fatality. — A  verdict  of  "  Accidental  death  "  was  vetui'iied 
at  West  Bromwich  upon  W.  C.  Baker  (191,  who  died  from  injuries 
received  at  Oldbury  Carriage  Works.  He  was  engaged  in  fixing 
electric  wires  to  a  stanchion,  when  he  was  struck  by  an  electric 
crane. 

Coal  Rations  for  Industries.— It  is  understood  that  the 
Coal  Controller  contemplates  rationing  coal  to  industries  as  well  as 
to  householders.  A  Conference  on  the  subject  will  be  held  in  the- 
next  few  days. —  The  Times. 

"Self-Delivery"  of  Electric  Vehicles. — Electric  vehicle 

manufacturers  in  the  U.S.A.,  confronted  with  freight  transporta- 
tion congestion,  have  resorted  to  the  method  of  "  self-delivery  " 
(under  their  own  power)  of  theii-  cars.  Many  such  deliveries  from 
factories  to  agencies  have  been  made,  as  evidenced  by  the  following 
account  of  a  standard  electric  passenger  car,  in  travelling  over  SO 
miles  of  snow-drifted  roads.  Mr.  H.  H.  Dennis,  who  drove  the 
"electric  "  from  Toledo  to  Detroit,  demonstrated  the  ability  of  the 
vehicle  to  negotiate  roads  that  blocked  the  progress  of  motor  trucks, 
and  which  drivers  of  high-powered  gasoline  cars  would  not  attempt 
for  fear  of  being  stalled.  The  trip  was  made  the  day  following  a 
(j-in.  fall  of  snow,  that  drifted  before  a  high  wind  and  blotted  out 
the  beaten  track,  making  it  very  easy  to  get  into  snow  banks  ;!  and 
4  ft.  deep. 

Four  miles  6ut  of  Monroe,  two  Government  trucks  that  were 
hauling  crushed  stone  were  met ;  they  had  got  out  of  the  road 
and  were  stalled.  Mr.  Dennis  took  the  "  electric  "  into  the  deep 
snow  at  the  side  to  get  past  them.  A  little  further  along  the  way 
he  met  face  to  face  an  Army  truck  train  en  route  to  the  coast. 
One  of  the  Army  trucks  had  turned  out  to  let  another  car  go  by 
and  was  stalled.  The  officer  had  issued  orders  not  to  turn  out 
again  for  any  other  vehicle.  This  forced  the  "  electric  "  to  go 
down  in  a  ditch  along  the  roadway  and  travel  in  the  deep  drifts 
there,  till  li)  Army  trucks  were  passed.  A  few  miles  further  on 
more  Government  trucks  were  met.  They  also  were  stalled,  and 
this  time  the  "electric"  plunged  through  a  3-ft.  drift  to  go  by. 
The  truck  drivers  cheered  as  the  "  electric  "  turned  back  into  the 
beaten  track.  Near  Detroit,  Mr.  Dennis  passed  between  2.5  and  'Ad 
new  cars  wliich  he  gave  a  wide  berth,  deliberately  taking  the  side 
of  the  road  and  forging  through  the  drifts. 

Not  once  did  the  "  electric  "  falter  ;  and  while  the  charge  of  the 
batteries  was  practically  exhausted  when  the  car  rolled  into  the 
service  station  in  Detroit,  it  made  the  distance  without  trouble. 
To  travel  80  miles  in  an  "electric,"  which  has  been  in  service  some 
time,  is  a  fair  average  trip  for  a  single  charge,  even  under  good 
•road  conditions.  With  deep  snow  and  numberless  turn-outa,  it 
stands  as  a  very  good  record. 

Training  Disabled  Soldiers. — Mr.   Hodge,   Minister  of 

Pensions,  replying  to  Mr.  Anderson,  in  the  House  of  Commons, 
said  : — The  number  of  medical  cases  which  were  receiving  training 
in  the  week  ended  June  .5th,  and  the  number  which  had  received 
training  under  the  Ministry  up  to  that  date,  were  l>,52G  and  7,(113 
respectively,  or  a  total  of  14,139.  In  practically  every  case  men 
who  have  completed  courses  of  training  had  been  put  into  employ- 
ment.— The  Times. 


The  Engineering  Trades  After  the  War.— The  complete 

reports  of  the  B.  of  T.  Committees  on  the  engineering  and  iron 
and  steel  industries  have  now  been  published.  We  hope  to  refer  to 
their  cotitents  later. 

Platinum  from  Russia.— Many  of  the  delicate  electric 

instruments  essential  to  war  machinery  depend  upon  platinum  for 
special  parts.  In  this  connection  it  is  interesting  to  learn  from 
the  Journal  of  Electricity  that  Russia's  supply  of  platinum  is  being 
entirely  taken  over  by  Germany.  There  are  only  between  25,000 
to  50,000  oz.  of  the  precious  metal  in  the  United  States  to-day.  and 
Nevada,  California,  Utah,  and  Oregon  have  turned  out  not  more 
than  750  oz.  a  year,  which  geologists  believe  can  be  increased  to 
3,000  oz. 

Radio    Instruments    and    Measurements. —  The    U.S. 

Bureau  of  Standards  has  issued  a  treatise  on  radio  measurements, 
which  includes  a  development  of  the  essential  theory  of  high- 
frequency  measurements  from  simple  but  precise  low-frequencv 
theory,  the  use  of  reactance  curves  in  the  rapid  solution  of  problems^ 
descriptions  of  radio  instruments,  and  formula'  and  data  for  radio 
work.  The  full  treatment  of  fundamental  principles  will  make 
this  circular  serve  as  a  foundation  for  later  publications  which 
may  be  issued  by  the  Bureau  on  the  general  subject  of  radio 
communication.— /»«;•««<  of  the  Franklin  Institute. 

Institution  and  Lecture  Notes.— Institution  of  Muni- 
cipal Engineers.— Mr.  Reginald  Brown,  M.Inst.C.E.,  engineer  and 
surveyor,  Southall-Norwood  U.D.C.,  has  been  nominated  as  presi- 
dent of  this  Institution.  The  following  notice  of  motion  has  been 
given  : — 

That  it  is  desirable,  in  the  opinion  of  this  Institution,  that  municipal 
engineers  should  be  represented  by  one  strong  body,  and  with  this  object  in 
view  the  Institution  of  Municipal  and  County  Engineers  be  asked  to  appoint 
three  of  the  members  of  their  Council  to  meet  three  members  of  the  Council 
of  this  Institution  to  discuss  the  matter,  and  to  report  later  to  their  respective 
Councils. 

Appointments   Vacant.— The    Keighley  Tramways  and 

Electricity  Committee  is  asking  for  authority  to  appoint  an 
assistant  electrical  engineer  and  tramways  manager,  at  £200  ; 
a  junior  shift  engineer,  electrical  mechanic,  is  wanted  for  the 
Rotherham  Corporation  Electricity  Supply  :  shift  engineer  (60s.  + 
12J  per  cent.),  junior  assistant  engineer  (38s.  -f  12i  per  cent.)  for 
the  Rawtenstail  Electricity  Deiiartment ;  electrical  draughtsman 
for  the  Admiralty  Department  of  Electrical  Engineering  ;  engineer- 
in-charge  ( &  175)  for  the  Darlington  Corporation  Electricity  Works  ; 
shift  engineer  for  the  Stepney  B.C.  Electricity  Department  ;  meter 
sujjerintendent  (63s.  -t-  121  per  cent.)  for  Loughborough  Corpora- 
tion Electricity  Works.     See  ''  Official  Notices  "  to-day. 

The    Periscope   in   a   Power  House.— The  periscope  is 

now  being  used  in  the  deadly  wilds  of  the  power  plant.  In  order 
to  read  the  temperature  of  the  oil  in  transformers  in  a  Western 
plant,  it  has  been  necessary  in  the  past  to  use  a  step-ladder  to  reach 
the  thermometer  mounted  at  the  top  of  each  unit.  By  using  a 
simple  periscope  on  each  transformer,  it  is  now  possible  for  the 
attendants  to  read  the  thermometer  scale  from  the  floor. 

Industrial  Reconstruction  Council.— This  Council  has 

issued  a  manifesto  concerning  Capital  and  Labour  and  the  Govern- 
ment, in  which  it  presses  for  the  immediate  acceptance  of  the  follow- 
ing principle  : — That  any  commercial  or  industrial  matter  ought  not 
to  interest  the  Government  unless  it  interests  both  Labour  and 
Capital.  It  urges  the  consequent  adoption  of  the  following  policy  :— 
That  the  Government  will  undertake  to  obtain,  and,  wherever 
possible,  accept;  advice  on  these  matters  from  bodies  equally  repre- 
sentative of  both  Labour  and  Capital. 


OUR   PERSONAL   COLUMN. 

Ihe  Editors  mrite  electrical  engineers,  whether  connected  with  the 
tecktdcal  or  the  commercial  side  of  the  profesxion  and  industry, 
€.Uo  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  vosted  as  to  their  movemeiUs. 


Central  Station  Officials.— At  the  St.  l-'ancras  Borough 

Council  generating  station.  King's  Ro.ad,  Mr.  \V.  J.  Lee,  A.M.I.E.E., 
engineer-in-charge,  was  presented  with  a  service  of  cutler^  by  the 
staff  and  employes  on  the  occasion  of  his  marriage  to  Miss  Edith 
Maud,  of  Leigh-on-Sea.  „    ,         t>       ■   v. 

The  proposal  to  rescind  a  resolution  of  the  Hackney  Borougtt 
Council,  dated  March,  190«,  fixing  the  salary  of  the  borough  elec- 
trical engineer  at  .£750,  not  having  been  carried,  the  recom- 
mendation for  increasing  the  maximum  to  £1,000,  already  mentioned 
here,  has  been  dropped.  Tir    xi 

The  Stafford  Council  has  increased  the  salary  of  MR.  W.  w. 
RoiiiNS.  electrical  engineer,  by  1:20  per  annum. 

Ashton-under-Lyne  Town  Council  has  decided  to  increase  the 
salary  of  Mr.  Neville  Appelisee,  borough  electrical  engineer,  from 
£.500  to  £550  per  year,  as  from  October  last.  Aid.  Coop,  chairman 
of  the  Electricity  Committee,  pointed  out  that  in  July.  1914,  the 
Committee  psissed  a  resolution  in  favour  of  the  salary  being 
increased  by  £100,  but  at  the  August  meeting,  on  the  outbreak  of 
war,  the  resolution  was  withdrawn. 
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The  salaries  of  the  Bradford  City  electrical  ensrineer  (Mr. 
Thomas  Rot.ES)  and  hi.s  deputy  (Mr.  J.  H.  Shaw)  have  been 
increased  by  £100  each.  By  these  increases  the  respective  salaries 
of  the  two  gentlemen  amount  to  £1,000  and  £560  respectively. 
The  recommendation  of  the  Electricity  Committee  was  for  £200, 
but  the  War  Wa^fes  Committee  overruled  that  iisure,  and  recom- 
mended £100. 

The  Torquay  Electricity  Committee  proposes  to  increase  the 
salary  of  Mr.  Williams,  the  collector,  from  £150  to  £1&0  per 
annum,  the  war  bonus  of  10  per  cent,  thus  automatically  ceasingf. 

Mr.  R.  C.  Hill,  who  was  ensiueer-in-charjre  at  the  Gloucester 
Corporation  Electricity  Department,  has  been  appointed  Assistant 
Motor  Engineer  (Officer),  in  the  Royal  Fleet  Auxiliary  Service, 
Salvagre  Section. 

General.— Mr.  R.  AV.   Willis,    A.M.I.E.E.,    electrical 

eng:ineer  on  the  staff  of  the  Director  of  Electrical  Enirineerinf;', 
Admiralty,  has  been  appointed  to  represent  the  Director  in  Man- 
chester in  regard  to  work  in  progress  in  the  north-west  area  of 
England. 

The  Hon.  Sir  Charles  A.  Parsons.  F.R.S.,  &c.,  has  consented 
to  fill  the  office  of  President  of  the  Polytechnic  School  of  Engi- 
neering, Regent  Street,  W..  in  succession  to  the  late  Mr.  Charles 
Hawksley.  The  first  president  of  the  school  was  Prof.  David 
Hughes,  F.R.S.,  the  founder  of  the  Hughes  Medal  of  the  Royal 
Society. 

Colonel  J.  J.  Carty,  U.S.  Signal  Corps,  and  chief  engineer  of 
the  American  Telephone  and  Telegraph  Co.,  was  presented  with 
the  Edison  Medal  in  recognition  of  his  services  in  developing  the 
science  and  art  of  telephone  engineering,  at  the  annual  meeting  of 
the  American  Institute  of  Electrical  Engineers,  in  New  York,  on 
May  15th. 

The  Institution  of  Mining  Engineers  has  expelled  Mr.  Arnold 
Ldpton  from  its  membership. 

Mb.  E.  Kilburn  Scott,  who  has  been  in  the  United  States  for 
gome  months  on  business,  has  delivered  lectures  before  various 
audiences  on  the  manufacture  of  nitrates  from  the  air.  He  recently 
addressed  a  meeting  of  the  Yale  Branch  of  the  American  Institute 
of  Electrical  Engineers  at  the  Sheffield  Scientific  School  of  Yale 
University,  and  stated  that  the  Germans,  who  were  entirely  depen- 
dent on  their  own  resources  for  fixed  nitrogen,  must  be  making  it 
for  explosives  and  fertilisers  at  the  rate  of  over  a  million  tons  a 
year. 

Mr.  Malcolm  Leggett,  F.C,I,S.,  has  resigned  his  position  as 
secretary  of  Pritchett  ck  Gold  and  Electrical  Power  Storage  Co., 
Ltd.  Communications  should  be  addressed  to  him,  care  of  the 
Chartered  Institute  of  Secretaries,  59a,  London  Wall,  E.C,  2.  Mr. 
Leggett  was  secretary  of  the  Electrical  Power  Storage  Co.  for 
several  years  until  its  amalgamation  with  Pritchetts  &  Gold,  Ltd., 
IB  1915. 

A  peerage  has  been  conferred  upon  Sir  Wm.  Weir,  Secretary  of 
State  for  the  Air  Force,  who  is  a  member  of  the  well-known 
Glasgow  engineering  firm  of  G.  &  ,1.  Weir,  Ltd. 

Alderman  Ellawav  has  been  appointed  chairman  of  the 
Birmingham  Tramways  Committee,  in  succession  to  Mr.  Harrison 
Barrow,  who  recently  resigned  his  public  work. 

Mb.  H.  M.  .Schokield,  of  the  secretarial  department.  County  of 
London  Electric  Supply  Co.,  has  received  his  commission  as  a  full 
flying  officer  in  the  R.A.F. 

Roll  of  Hononr. — Gunner  (i.  F.  Willott,  R.G.A.,  of 

the  secretarial  department.  County  of  London  Electric  Supply  Co., 
Ltd.,  has  been  killed  in  action  in  France, 

Sergeant  H.  W.  Weymouth,  R.F.A.,  formerly  employed  at 
Messrs.  Siemens  Bros.  Dynamo  Works,  Stafford,  has  been  awarded 
the  Military  Medal  for  gallantry  and  devotion  to  duty  on 
May  15th. 

Private  Andrew  Kay,  Royal  Welsh  Fusiliers,  killed  in  action, 
was  formerly  employed  at  the  British  Westinghouse  Co.,  Ltd., 
Trafford  Park. 

Private  H.  Allen,  London  Regt.,  for  some  years  on  the  staff 
of  the  Croydon  tramways,  is  a  prisoner  of  war  in  Germany, 

Private  H,  Bdhke,  Lines,  Regt,,  who  is  reported  missing  since 
March  2 1st,  was  engaged  with  Wright  &  Wood  electrical  engineers, 
of  Halifax. 

Private  H.  Savili.e,  KO.Y  L.I.,  reported  wounded,  was  on  the 
staff  of  the  Wakefield  Electricity  Works. 

Second-Lieut.  A.J.Crawford,  Tank  Corps,  au  apprentice  at  the 
British  Westinghouse  Works  at  Manchester,  has  been  wounded. 

Sergeant  Moody,  R.F,A  ,  who  has  been  awarded  the  D,C,M„ 
was  formerly  on  the  staff  of  the  Leeds  Corporation's  Bramley 
Tramway  Depot, 

Corporal  R,  Barbair,  formerly  on  the  staff'  of  the  General 
Electric  Co.  at  Glasgow,  has  been  awarded  the  Military  Medal. 

Private  J.  H.  Hopkins,  who  was  formerly  a  motorman  on  the 
Beanwood  route  of  the  Birmingham  Corporation  tramways,  has 
been  awarded  the  Military  Medal. 

Lance-Corporal  G.  L.  Mudib,  E.E,,  who  was  an  electrical 
'engineer  with  Messrs.  Mackenzie  &  Co.,  Dundee,  has  won  the 
Military  Medal, 

Birthday  Honours. — Mr.  John  Moxon,  chairman  of  the 

Newport  (Mon,)  Electricity  and  Tramways  Committee,  is  a 
recipient  of  the  0,B,E,     He  is  a  practising  solicitor. 

In  addition  to  those  already  mentioned  here  as  appearing  in  the 
list  of  Birthday  Honours,  we  should  record  that  the  honour  of 
Knight  Commander  of  the  Order  of  the  British  Empire  has  been 
conferred  upon  Mr,  W,  Mackenzie,  K,C,,  who  acted  as  an  arbi- 
trator and  conciliator  in  the  industrial  disputes  under  the  Board  of 
Trade  and  the  Ministry  of  Labour,     Sir  William  was  chairman  of 


one  of  the  Commissions  of  Inquiry  into  causes  of  industrial  unrest. 
At  the  inquiry  into  the  Manchester  engineering  piece  rates  he 
acted  as  chairman, 

Mr,  C,  a.  Lister,  J,P,,  the  chairman  of  the  M-L.  Magneto 
Syndicate,  Ltd.,  of  Coventry,  has  bfeen  gazetted  a  Commander  ox 
the  Order  of  the  British  Empire,  Mr,  Lister  is  a  director  of  the 
firm  of  R,  a.  Lister  iV  Co,,  Ltd,,  of  Dursley,  Glos, 

Obituary. — Mr.  Thomas  Boddy,  a  director  of  the 
Northallerton  Electric  Light  and  Power  Co.  from  its  inception,  died 
on  Saturday  last,  aged  72  years. 

Mr.  E.  C.  Geale. — We  regret  to  announce  the  death,  on  the 
13th  inst.,  iit  10,  Clifton  Road,  Crouch  End,  X,,  of  Mr,  Edward  C. 
Geale,  of  the  India-Rubber,  Gutta-Percha  and  Telegraph  Works 
Co,,  Ltd.  He  joined  the  head-office  staff  at  the  end  of  188 ',  and 
after  serving  in  various  capacities  was  appointed  accountant  of 
the  company  in  1903. 


CITY     NOTES. 


South  Wales 
Electrical 

Power  Distri' 
bution  Co. 


Mr.  W.  G.  Dalziel,  presiding  at  the' 
amiual  meeting  at  Cardiff,  said  that  the 
Treforest  Co.  uiade  all  payments  and  re- 
ceived all  revenue  for  and  on  behaJf  of 
that  company,  and  that  was  the  reason 
why,  so  long  as  the  present  agreement  re- 
mained in  force,  they  had  no  revenue  account  to  submit.  The 
Treforest  Co.'s  share  of  revenue  was  hmited  to  the  5  per 
cent.  i)er  annum  interest,  which  they  received  on  the  prior 
lien  debenture  stock  issued  to  them  as  security  for  the  capital 
subscribed  by  their  members  from  time  to  tune  for  the  pur- 
pose of  assisting  in  carrying  on  the  undertaking  and  pro- 
viding for  extensions  of  plant,  mains,  ttc.  Beyond  this  they 
did  not  participate  in  the  revenue!  The  company's  output, 
showed  a  material  increase;  the  units  sold  amounted  to 
36,959,049,  as  coihpared  with  30,058,461  in  1916,  an  inciea^ 
of  6,900,588,  or  nearly  '23  i>er  cent.  The  actual  increase  wasv 
very  satisfactory  from  the  point  of  view  of  expansion,  but 
they  had  not  been  able  to  reap  anything  like  the  full  benefit 
of  this  extension  of  business  owing  to  the  qonstantly  increas- 
ing cost  of  material  and  stores,  and  the  additional  cost  of 
labour  under  the  various  Government  awards  and  decision-,.' 
In  all  the  cii-cumstances,  they  could  congratulate  themselves 
on  the  result  of  the  yeai-'s  working,  for  after  payment  of  all 
working  expenses,  interest  on  prior  lieu  debenture  stock,  and 
making  due  provision  for  depreciation  of  new  plant,  they 
earned  the  full  interest,  amounting  to  i'10,000,  on  the  original 
debenture  stock  of  the  company,  and  were  ab)e  to  carry  for- 
ward a  small  balance.  This  was  the  first  time  in  the  histoi-y 
of  the  company  that  the  whole  of  the  interest  on  the  original 
debenture  stock  had  been  earned  in  the  1'2  months  during 
which  it  accrued,  Duiing  the  year  under  reww,  1,660  addi- 
tional H.p.  had  been  connected  to  their  mains,  bringing  the 
total  up  to  41,123  h.p.,  and  negotiations  had  been  completed 
for  a  further  substantial  increase  of  output.  This  new  busi- 
ness included  supplies  to  the  Blaenavon  Co.,  Ltd.,  for  their 
works  at  Blaenavon.  Messi's.  Baldwins,  Ltd.,  for  their  Panteg 
Steel  Works,  the  Pontnewynydd  Sheet  &  Galvanising  Co., 
Ltd.,  the  Crumlin  Valley  Collieries,  the  United  National  Col- 
lieries, Cross  Keys  and  Nine  Mile  Point,  and  the  South  Wales 
Basic  Slag  Co.  It  was  true  that  some  of  this  business  had 
come  to  them  through  the  influence  of  the  Ministry  of  Muni- 
tions, who  had  preferred  that  supplies  should  be  taken  from 
them  rather  than  that  certain  works  should  put  down  their 
own  generating  plant,  Init  in  the  majority  of  cases  the  busi- 
ness had  reached  them  in  the  ordinary  coiu'se.  In  either  case 
it  was  gratifying  to  know  that  large  electrical  supply  under- 
takings such  as  theirs  were  now  being  looked  upon,  not  only 
by  large  users  of  power,  but  also  by  the  Government,  as  an 
important,  and,  in  fact,  a  necessary  factor  in  the  industrial 
life  of  the  nation.       ■• 

Su-  J,  Gavey  presided  at  the  annual 
meeting  on  June  14th.  lie  said  that  the 
growth  of  the  sy.stem,  which  was  tem- 
jxjrarily  cheeked  on  the  outbreak  of  the 
war,  had  since  then  continued  steadily  to 
expand  year  by  year  until  it  had  now 
almost  reached  its  nonnal  pre-war  figure  of  annual  increase. 
Although  this  result  was  in  itself  extremely  gratifying,  it 
had  caused,  and  was  causing,  considerable  anxiety  to  the 
management,  both  in  London  and  Buenos  Aires,  owing  to 
the  extreme  difficulty,  and  in  some  cases  the  impossibility, 
of  obtaining  supplies  of  plant  in  adequate  quantities.  It  had 
only  been  jxsssible  to  meet  the  increased  demand  for  tiele- 
phone  service  owing  to  the  fact  that  considerable  reserves, 
both  in  the  shape  of  imderground  conductors  and  exchange 
switchboard  equipment,  had  been  provided  prior  to  the  year 
1915,  The  only  two  sources  of  supply  on  which  they  could 
now  draw  were  Cireat  Britain  and  the  United  States,  and  as 
the  needs  of  the  war  encroached  more  and  more  on  the  manu- 
facturing industries  of  both  countries,  there  was  little  pros- 
pect of  much  alleviation  of  their  difficulties.  If  the  war 
should  be  much  prolonged  it  might  be  found  impossible  to 
meet  all  the  demands  for  service  by  new  subscribers  for  a 
time,  but  every  effort  was  being  made  to  avoid  such  a  con- 
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191S. 

1916. 

1917. 

35,768,064 

40,842,652 

43,744,919 

10  740 

11,900 

13,300 

29,000 

30,600 

34,000 

f72,395 

£97,964 

£115,131 

±•40,160 

£59,254 

£73,5M 

£32,235 

£38,710 

£41,548 

tingency.  The  gross  eaxnings  in  Argentina  and  London 
amounted  to  Jt793,670,  an  increase  of  i;84,444.  Maintenance 
and  other  expenses  of  management  had  increased  by  £oO,iiS2, 
resulting  in  a  net  profit  increase  of  i;33,562.  Durmg  the  year, 
without  any  canvassing,  13,400  new  telephone  stations  had 
been  connected  to  the  system;  b,180  had  been  withdrawn 
through  subscribers  discontinuing  the  service,  leaving  a  net 
increase  of  5,±20  (as  against  3,986  during  1916),  bringing  the 
total  stations  at  the  end  of  the  year-  up  to  6-5,766.  The  net 
increase  for  the  year  was  only  some  l,'.i00  below  the  pre-war 
year  of  1913.  They  might,  therefore,  hope  that  when  times 
were  again  normal  a  vei^y  large  telephone  development  would 
arise.  The  automatic  systems  in  the  cities  of  Eosario  and 
Cordoba  were  working  very  satisfactorily,  and  continued  to 
give  good  service,  and  in  the  former  city  they  had  under 
consideration  the  conversion  to  automatic  working  of  a  sub- 
exchange,  known  as  Iriondo,  so  that  before  very  long  the 
whole  of  the  city  of  Eosario  w'ould  have  automatic  telephone 
eenice.  During  the  year  they  entered  mto  negotiations  with 
certain  independent  telephone  companies  for  the  acquisition 
of  their  plant.  Some  of  these,  although  they  served  import- 
ant agricultural  districts,  were  at  present  isolated,  and  there- 
fore were  limited  in  their  use.  Incorporation  or  alliance  with 
the  general  service  provided  by  the  company  would  add  inn- 
mensely  to  the  utihty  of  the  telephone  to  the  inhabitants  of 
such  districts.  After  refeiring  to  commercial  conditions  in 
Argentina,  Sir  John  said  that  during  the  year  one  of  the 
directors,  Mr.  J.  E.  Kingsbury,  paid  a  long-needed  visit  to 
the  other  side.  He  had  several  conferences  w-ith  the  local 
committee,  visited  the  principal  exchanges,  and  had  pre- 
sented an  appreciative  and  valuable  report.  Mr.  Kingsbury 
later  addressed  the  meeting  regarding  his  \'isit. 

The  report  for  the  year  ended  March 
31st.,  1918,  states  that  the  trading  profit  of 
the  Lancashire  Elective  Power  Co.  for 
1917  amounted  to  i'41,546,  plus  interest  on 
hire  purchase  plants,  &c.,  £483,  making 
£42,031,  compared  with  £39,839  for  1916. 
The  balance  brought  forward  was  £7,703.  Debenture  interest 
absorbs  £4.-500.  To  reserve  fund  £1.5,000,  dividend  of  5  per 
cent,  on  shares  £24,514,  carried  forward  £5,721.  The  fol- 
lowing figures  indicate  the  development  of  the  Parhamentary 
Co.'s  business  for  three  years: 

Units  generated 
Maximum  load  in  kw. 
H.p.  connected 
Receipt.^ 

Expenditure 

Profit  on  trading 

The  Pievenue  of  the  Lancashire  Power  Construction  Co., 
■Ltd.,  shows  that  the  total  interest,  dividend,  and  other  re- 
ceipts for  the  year  ended  March  31st,  1916,  amounted  to 
£29,024,  and  after  deducting  therefrom  debenture  interest, 
trustees'  fees,  and  general  charges  payable,  £18,455,  there  is 
left  an  available  balance  of  £10.569.  The  directors  recom- 
mend a  dividend  for  the  half-year  ended  March  31st,  1916, 
less  income-tax,  at  the  rate  of  7  per  cent,  per  annum  on  the 
preference  shares,  £7,.507  being  earned  forward.  The  re- 
arrangement of  the  capital  has  been  accomplished.  Sir  E.  A. 
Hampson  and  Mr.  J.  L.  Eushton  have  resigned  their  seats 
on  the  board. 

Barcelona  Traction,  Light  &  Power  Co.,  Ltd. — Ow-ing  to 
the  delay  and  compUcations  resulting  from  the  continuance 
of  the  war,  affecting  both  the  delivery  and  the  cost  of  machi- 
nerj-  and  other  supphes,  it  wiU  not  be  possible  for  the  com- 
pany to  res-ume  fuU  payment  in  c^sh  of  the  interest  on  its 
bonds  on  December  1st  next,  as  was  contemplated  when  the 
bondholders  met  in  June,  1915.  The  committee,  in  consulta- 
tion wdth  the  directors,  are  therefore  formulating  a  plan,  the 
basis  of  which  will  be  the  payment  in  cash  of  a  portion  of 
the  interest,  commencing  with  the  coupon  due  December 
1st,  with  compensating  arrangements  for  deferring  payment 
of  the  fuU  interest. — Financier. 

Trowbridge  Electric  Supply  Co.,  Ltd. — At  the  annual 
meeting  it  was  stated  that  tne  concern  was  working  at  very 
high  pressure,  and  considerable  repairs  would  be  necessary 
after  the  war.  The  managing  director  (Mr.  J.  H.  Edwards) 
said  that  the  plant  was  never  designed  for  continuous  run- 
ning, but  only  for  about  five  hours  a  day  on  the  average, 
whereas  they  were  now  running  20  or  22  hours  a  day  through- 
out the  year.  A  reserve  engine  was  being  installed.  The 
dividend  of  7^  per  cent,  on  the  ordinary  shares  was  approved. 

Wavgood=Otis  Co.,  Ltd. — After  pavinsr  preference  divi- 
dend for  1916  and  1917,  and  putting  £2,000  to  reserve  and 
£2,000  to  reserve  for  depreciation  of  investments,  £8,403  is 
carried  forward. 

Swansea  Improvements  &  Tramways  Co..  Ltd. — .\  divi- 
dend of  6  per  cent,  on  the  ordinarv  shares  i,"!  to  be  paid  (after 
putting  £3,000  to  reserve),  carrying  foi-ward  £2.6-54. 

Colombo  Electric  Tramways  &  Lighting  Co.,  Ltd. — A 
dividend  of  10  per  cent.,  free  of  tax.  is  to  be  paid  for  1917, 
£13,500  being  put  to  reserve,  and  £.S.6o5  carried  forward. 

Calcutta  Electric  Supply  Corporation,  Ltd. — Units  sold 
to  consumers  during  the  four  weeks  ended  March  1st,  1918, 
2,680.083,  compared  with  1,776.965  units  last  vear.  Four 
weeks)  ended  March  29th,  1918,  2,440,756,  oornpajied  with 
1,941,311  units  last  year. 


Pernambuco  Tramways  &  Power  Co.,  Ltd. — A  dividend 
at  the  rate  of  3J  per  cent,  in  respect  of  the  year  ending  De- 
cember next  on  the  7  per  cent,  non-cum.  participating  pre- 
ference shares  is  announced. 

Telephone  Co.  of  Egypt,  Ltd. — Six  per  cent.,  tax  free,  is 
being  paid  on  the  preferred  and  deferred  shares,  making  10 
per  cent,  for  the  year.  After  putting  £12,797  to  income-tax 
account,  and  £8,446  to  excess  profits  duty  for  1916,  £111,677 
is  to  be  carried  forward. 

Jas.  Keith  &  Blackman  Co.,  Ltd.— ^Dividend  on  the  ordi- 
nary shares  10  per  cent.,  and  a  bonus  of  5  per  cent.,  both  tax 
free.     To  reserve  £9,267;  carried   foi-ward  £16,253. 

North  Melbourne  Electric  Tramways  &  Lighting  Co., 
Ltd. — During  the  year  ended  September,  1917,  the  gross  re- 
ceipts were  £39,361,  as  against  £40,356  in  the  previous  year. 
Owing  chiefly  to  advanced  cost  of  wages  and  materials  the 
expenses  increased  from  £28,668  to  £30,429.  The  net  revenue 
was  £6,932,  against  £11,470  in  the  previous  year. 

J.  G.  White  &  Co.,  Ltd Net  profit  ,£13,362.     Following 

the  precedent  of  the  previous  year,  the  directors  decided  not 
to  pay  an  interim  dividend  in  January,  and  are  now  recom- 
mending a  dividend  payable  on  July  1st  on  both  classes  of 
shares  at  the  rate  of  6  per  cent,  per  annum.  The  directors 
recommend  a  dividend  of  6  per  cent.,  less  income-tax,  on  the 
cum.  pref.  shares  for  the  year  to  February  26th,  £9,000;  and 
a  dividend  of  6  per  cent.,  less  income-tax,  on  the  ordinary 
shares  for  the  year,   £3,000;  carried   forward,   £43,041. 


STOCKS     AND     SHARES. 


Tuesday   Evening. 

Business  is  certainly  beginning  to  revive  in  the  Stock  Ex- 
change markets.  In  spite  of  the  steady  depletion  of  mem- 
bers of  the  House  and  their  clients,  owing  to  the  operation  of 
the  Man-Power  BiU— a  depletion,  of  course,  which  is  going 
on  all  over  the  country — speculative  investment  is  by  no 
means  dormant.  In  some  of  the  markets  connected  with 
electricity  there  is  a  decided  accession  of  activity,  and  another 
outstanding  feature  of  the  week  is  the  improvement  that  has 
taken  place  in  a  good  many  of  the  railway  stocks. 

The  most  prominent  issue  amongst  the  lower-priced  home 
rails  is  District  Ordinary.  Here,  the  price  has  risen  another 
IJ  to  17,  following  upon  the  advance  which  has  already  taken 
place  this  month.  There  has  been  a  httle  buying  from  the 
provinces,  where  interest  has  been  quickened  by  the  expecta^ 
tion  that  fares  will  be  put  up.  Metroiwlitans  gained  i  in 
sympathy.  Underground  Electric  stocks  are  steady,  but  Lon- 
don Electric  shares  have  gone  back  to  2i.  Xo  doubt,  the  fact 
that  nearly  six  months'  dividends  have  accumulated  in  the 
prices  of  the  dividend-pajing  varieties  serves  to  stimulate  the 
investment  that  is  going  on  in  this  department. 

Electrical  manufacturing  shares  are  buoyant.  Edisons  have 
risen  to  31  for  the  fully-paid,  a  jump  of  15s.,  and  the  others 
are  3s.  6d.  up  at  41s.  "6d.  British  ^Yestinghouse  Preference 
advanced  to  2f .  Eises  have  taken  place  in  Cromptons,  and 
a  number  of  the  lesser-known  manufacturing  shares.  Siemens 
are  one  of  the  most  active  markets  in  the  Stock  Exchange  at 
the  moment,  the  statements  made  at  the  meeting  last  week 
having  brought  in  a  fresh  nish  of  buyers.  It  is  said  that  the 
block  of  shares  which  was  bought  from  the  Public  Trustee, 
and  which  were  held  by  him  on  ahen  enemy  account,  realised 
about  £3  per  share.  'They  were  put  on  the  market  at  4i  to 
4j,  and  the  price  has  now  risen  to  05.  The  shares  are  of 
the  nominal  value  of  £5  each,  and  are  fully-paid.  It  may  be 
that  the  rise  has  been  sufficiently  rapid. 

Once  more  the  air  is  thick  with  mmours  of  combinations 
and  amalgamations.  Some  folks  talk  largely  of  the  prospects 
that,  at  the  end  of  the  war,  there  will  be  but  three  manufac- 
turing groups  left,  the  rest  having  been  absorbed  or  taken 
over  in  one  way  or  another,  and  the  trio  is  named  as  the 
British  Westinghouse,  General  Electric,  and  Siemens.  It  is 
said  that  Vickers  on  the  one  hand,  and  the  Metropohtan  Car- 
riage, Wagon  tt  Finance  Co.,  of  BiiTuingham,  on  the  other, 
are  both  concerned  in  the  fusion  of  interests  contemplated. 
Such  reports  are  repeated  only,  of  course,  for  what  they 
may  be  worth,  but  they  suffice  to  keep  the  market  in  a  state 
of  mild  excitement,  and  are  supplying  the  driving  power 
which  has  forced  up  prices  just  lately. 

Other  manufacturing  shares  are  also  good.  Rises  in  the 
cable  group  are  maintained  m  some  instances  and  improved 
upon  in  others,  while  the  cable  stocks  and  shares  themselves 
once  more  show  advances.  In  the  case  of  some  of  these  last- 
named,  there  is  the  additional  attraction  of  the  dividends 
being  paid  free  of  tax.  In  which  connection,  it  may  be  men- 
tioned that  the  General  Electric  dividend  is  now  distributed 
in  this  way,  and  the  yield  in  our  column  of  prices  is  distin- 
guished with  the  asterisk  that  marks  dividends  that  are  paid 
without  deduction  of  the  tax. 

The  electricity  supply  market  is  still  overcast  to  some  ex- 
tent by  the  presence  of  deceased  accounts  which  have  not  yet 
been  entirely  reahsed.  However,  substantial  lines  of  shares 
have  changed  ownership  within  the  last  few  days,  and  it 
should  not  be  long  beiore  the  market  is  freed  from  the  in- 
cubus lately  imposed  upon  it  by  the  death  of  holders.    The 
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usual  supporters  of  this  section  are  rendered  a  little  chary 
of  touching  the  shai'es  owing  to  the  restriction  placed  upon 
consumption,  upon  which  we  have  already  commented,  but 
this,  as  already  jxjiut^d  out,  is  not  likely  to  make  a  gi'eat  deal 
of  difference  to  the  companies  supplying  current  for  power. 
Oity  Lights  fell  i  and  County  Ordinary  J,  but  the  list  as 
a  whole  shows  a  somewhat  surprising  degree  of  strength  in 
view  of  the  considerations  that  militate  against  the  market 
for  the  tiine  being. 

Foreign  investments  ai'e  noteworthy  from  a  recovery  that 
has  occurred  in  a  good  many  of  the  Mexican  stocks.  Presi- 
dent Wilson,  in  a  recent  interview  to  Mexican  journalists, 
took  a  statesmanlike  view  of  the  situation  so  far  as  Mexico 
is  concerned,  and  .spoke  of  the  future  with  hope  and  cheerful- 
ne.ss.  This  had  a  yuod  effect  on  Mexican  Government  and 
luilway  bonds,  though  up  to  the  present  the  market  in  Utili- 
ties has  scarcely  resixinded.  The  position  is,  however,  that 
instead  of  shares  being  readily  purchaseable,  the  previous 
sellers  are  now  holding  out  for  higher  prices.  BrazDian  Ti'ac- 
tions  continue  to  be  a  weak  market,  and  Anglo-Argentine 
Tramways  remain  under  the  depressing  influence  of  the  pass- 
ing of  the  dividend  on  the  first  prefei'enoe  shares. 

The  iron  and  steel  group  is  strong  throughout.  So  many 
companies  connected  with  th<'  industiw  have  lately  declared 
a  bonus  in  one  manner  or  another,  that  buying  is  active,  not 
only  in  London,  but  from  South  Wales,  the  Midlands,  and 
further  North.  The  rubbei-  share  market  continues  to  bi- 
somewhat  heavy,  and  amongst  the  base-metal  mining  shares, 
those  conne<.'.ted  with  tin  continue  to  attract  a  little  attention. 
Victoria  Fails  Power  shares  are  not  much  affected  by  the 
labour  unrest  that  has  arisen  in  the  Ti'ansvaal.  the  prices  of 
the  Ordinary  and  Preference  being  16s.  9d.  and  '23s.  respec- 
tively. 

SHARE    LIST    OF-  ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price 

■ .Tune  18,  Eise  or  fall    Yield 

191t;.   1917.  1918.       this  week.       p.c. 

Brompton  Ordinai-y . .     ■  . .        . .        9        10               6*  ~  f  7  13  10 

Charing  Cross  Ordinary     ...,.'>         4               3J  —  631 

do.        do.        do.        4*  Pref...        41i        ih             SJ  —  6  18    6 

Chelsea '..        ..        A         a'             3  —  8    6    8 

City  of  London          8         8  lU  —  i  7    2    3 

do.        do.    6  per  cent.  Pref.  ..66               9|  —  604 

County  of  London 7          7  lOJ  —  J  6  15    0 

do.          do.      6  per  cent.  Pref.        6         6  10  —  6    0    0 

Kensington  Ordinary          ....        6         7               5J  —  6  13    4 

London  Electric        Nil     Nil             IJ  —  Nil 

do.        do.      6  per  cent.  Fret...        4    '     ."i               aj  —  7  13  10 

Metropolitan 3         4               3J  —  6    8    0 

do.          4J  per  cent.  Pref.    ..         4J        4J              3J  —  6  13    4 

St.  .lames'  and"  Pall  Mall   ....         8"        9                l^  —  6110 

South  London            .1          .t                afS  —  7    2    4 

S.iuth  Metropolitan  Pref 7          7                HI-  —  6  13    4 

Westminster  Ordinary       ....        7         9               BJ  —  7    3  10 

TiLKoKAPHs    AM)    Telephones. 

Anglo-Am.  Tel.  Pref 6  6  941  +i  6    7    0 

do.              Def 1,'.  IJ  22"  —  6  14  10 

Chile  Telephone       S'  —  8^  —  4  17    0 

Cuba  Sub.  Ord 7  7  9f  —  7    3    7 

Eastern  Extension 8  8  1.5^  —  .■■>    1    7 

Eastern  Tel.  Ord 8  8  l.Wi  +1  '.5    0    4 

Globe  Tel.  and  T.  Ord 7  —  V,'  —  4  13    4 

do.        do.         Plef fi-  6  10  —  6    0    0 

Great  Northern  Tel 24  22  X<  —  ."i  l'>    9 

Indo-European          1.1  —  491  0    .i    1 

Marconi            IS  —  3g"  —  4  17  10 

Oriental  Telephone  Ord 10  —  4g  -I-  ,»,  2    .5    9 

United  R.  Plate  Tel 8  8  7.,^  +  k  '5    7    7 

W'cst  India  and  Panama    .  .         . .  6d.  9d.  Ih  —  *3    6    8 

Western  Telegraph              . .         . .  8  8  15|  -^   J  -5    0  10 

Home  Rails.   . 

Central  London  Ord.  Assented    ..44  62i  —  680 

Metropolitan 1  1-  21 J  ■  -f   J  4  14     1 

do.          District                    ..      Nil  Nil  17  -US  Nil 

Underground  Electric  Ordinary. .      Nil  Nil  1^  -—  Nil 

do.               do.        "A"        ..      Nil  Nil  .V-  —  Nil 

do.               do.        Income   ..        6  4  76^  —  .">    4    7 

FoKEUiN      TUAMS,     Ac. 

Adelaide  Sup.  6  per  cent.  Pl-et.    ..66                4J  —  6    B     4 

.A.nglo-Arg.  Trams.  First  Pref.     ..  ah        U             3  —  — 

do.           do.      2nd  Pref.        . .  5.?        —             2.',  —  — 

do.            do.      5  Deb a'        5  63"  —  7  18  10 

Brazil  Tractions        -        —  41  ~1  — 

Bombay  Electric  Pref 6         6               9J  —  6    6    1 

British  Columbia  Elec.  Rly.  Pfce.  5         5               61J  —  8    2    8 

do.               do.        Preferred  Nil  Nil  43S"  —  Nil 

do.               do.         Deferred  Nil  Nil  .3.5"  —  Nil 

do.               do.         Deb.      . .  4^        4J  Ki  —  6  15    0 

MexicoTramsSpercent.  Bonds..  Nil  Nil  37.'.  —  Nil 

do.           6  per  cent.  Bonds..  Nil  Nil  :«  —  Nil 

Mexican  Light  Common   . .         . .  Nil  Nil  20  --  Nil 

do.             Pref Nil  Nil  26J  —  Nil 

do.             1st  Bonds. .         ..  Nil  Nil  .57* 

Manvfacturing  Companies. 

Babcock  &  WUcox               ....  15  15  35  —                490 

British  Aluminium  Ord.    ....  10  10  1  (J  -               S  IS    6 

British  Insulated  Ord '30  20  3^  -               5    0    8 

British  Westinghouse  Pref.         . .  7.'.  7i  2s  -f  J           6    6    4 

Callenders 20"  —'  1'7}  —               5  16    0 

do.        5  Pref 5  5             4xd  -I-  J  6    5    0 

Castner-Kellner        22  20             3ft~  —  6    0  10 

Edison-Swan,  fully  paid  —  —  3§          •     +  i  Nil 

do.      do.    4  per  cent.  Deb.    ..44  15i  —  660 

Electric  Construction                   . .  7A  10             llxd  — 

Gen.  Elec.  Pref 6"  6  lOj  — 

do.        Ord.  • 10  10  22  -*-  J 

Henley 25  25  21  — 

do.     4iPref ■tj  *J            83  — 

India-Riibber 10  10  16J  — 

Telegraph  Con 20  20  42*  — 

^Dividends  paid  free  of  Income  Tax. 


0 

0 

15 

8 

11 

0 

19 

1 

12 

2 

3 

1 

13 

0 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  caaes  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances . 


Wednesday.  June  19tli. 


CHEMICALS,  Ao. 


Aoid,  Oxalic per  1 

Ammoniao  Sal        pert 

Ammonia,  Muriate  (large  crystal)  ,, 

Bisulphide  of  Carbon       ..        ..  ,, 

Borax ,, 

;  Copper  Sulphate ,, 

;  Potash,  Chlorate perl 

,,        Perchlorate         ..        ..  „ 

Shellac          per  c 

Sulphate  of  Magnesia      . .        . .  per  t 

I  Sulphur,  Sublimed  Flowers      . .  „ 

,,          Lump ,, 

;  Soda,  Chlorate        per  1 

,,      Crystals         pert 

Sodium  Bichromate,  casks        ..  per  1 


METALS.   &c. 

c  Brass  (rolled  metal  3"  to  12"  basis)  per  lb. 
c      It     Tubes  (solid  drawn)          ..  ,, 

c      ,1      Wire,  ba^is „ 

c  Copper  Tubes  (solid  drawn)       ..  „ 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      „       Sheet  „ 

g      „       Bod „ 

d      ,,       (Electrolytic)  Bars        ..         „ 
d      ,1  II  Sheets     ..  ,, 

d      t,  II  Wire  Rods         „ 

d      ..  II  H.C.  Wire  per  lb, 

f  Ebonite  Rod , 

f        ,,        Sheet  

n  German  Silver  Wire        ..        ..  ,, 

A  Gutta-percha,  fine „ 

h  India-rubber,  Para  fine   ..        ..  „ 

I  Iron  Pig  (Cleveland  warrants)    . .  per  ton 
I     ,,    Wire.  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig ,, 

g  Mercury         per  hot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 
c      ti                II            II      medium         „ 
e      n                 >i             •>      large  ..  ,, 

d  SilJicium  Bronze  Wire     ..        ,.  per  lb. 

r  Steel,  Magnet,  in  bars      ••        .,  per  ton 

g  Tin,  Block  (English) , 

n.    ,1      Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 

Foitnight't 

Prioe. 

Ino. 

or  Deo. 

1/6 

£80 

£75 

£43 

£67  10/- 

2/6 

2/- 

,, 

£16  15/. 

£15 

£35 

£26 

1/1 

170/- 

1/7  to  1/74 
£147 
£147 
£147 
£125 
£152 
£138 
1/4 

8/- 

2/6 

2/6 

6/10 

3/1 
Nom, 
£37 

Nom. 

6d.  to  8/- 

B/6  to  6/- 

7/6  to  14/-  ft  ap. 

l/8i 


a  Q.  Boor  &  Oo. 
c  Thos.  Bolton  &  Sons,  Ltd, 
</  Frederick  Smith  &  Co. 
«  F.  WigginB  &  Sons. 
f  India-Bubber,  Qntta-Peroha  and 
Telegraph  Works  Oo,,  Ltd. 


Qnotationa  sapplied  by— 


g  James  &  Shakespeare, 

A  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


The  aggregate  receipts   of   the    associated    companies 
the    wages    paid    and    the  cost    of    materials    have    als 
provisions    have    been     made    for     future    repairs    and 
jMetropoiitan   area   war  conditions  generally  have  had 
question    of    increasing    the  statutory    fari 


British  Electric  Traction  Co.,  Ltd. — Gross  profit  for  flie 
yeat-  ended  March,  1918,  £237,906,  against  ±-2-26,745.  After 
deducting  general  expenses  and  the  amount  written  off  simdry 
a,s.set.ii  ±"28,685,  ±"209,-221  remains,  plus  £97,598  brought  for- 
ward. Debentiu'e  interest  requu-es  £90,978;  there  is  put  to 
reserve  £'21,172;  6  per  cent,  on  the  turn.  pref.  stock,  £42,765; 
o  per  cent,  on  the  ordinaiy  stock,  £39,788;  carried  forward, 
£112,116.     The  net  profit  shows  an  increase  of  £9,249. 

show  an  advance,  but 
increased,  and  larger 
maintenance.  In  the 
prejudicial  effect.  The 
lys  and  light  railways 
under  the  consideration  of  a  Select  Committee  of  the  House  of  Com- 
mons. The  reserve  will  now  stand  at  £450,000.  The  investments  stand  at 
£4,262.958,  and  yielded  a  revenue  of  £210,361.  representing  an  average  of 
4.!)3  per  cent,  for  the  year  on  the  amount  at  which  they  appear  in  the 
l).il;mLc-   sheet,  as   compared   with    4.79  per  cent,   for    the   preceding   year. 

Oriental  Teleplione  &  Electric  Co.,  Ltd. — Dividemd  at  the 
iiitc  of  6  )_>er  cent,  per  annum  on  the  ptieference  shares  for 
llic  half-year  ended  December  31st  la.st,  less  income-tax,  and 
a  final  dividend  of  6  per  cent,  on  the  ordinary  shares,  free  of 
income-tax,  making  a  tot-al  of.  10  per  cent,  for  the  year,  and 
a  bonus  on  the  ordinai-y  shares  of  Is.  per  share,  free  of  in- 
come-tax.  • 

Aluminium  Corporation,  Ltd. — The  tradrnig  accouintls  for 
]917  cannot  yet  be  submitted,  but  the  payment  of  a  year's 
dividend  on  the  7  per  cent,  preference  stock  and  shares  iS 
recommended. 

Fellows  Magneto  Co.,  Ltd. — .-Vt  the  first  annual  meeting, 
last  week.  Mr.  V.  L.  Fellows  said  that  the  recommendations 
rif  the  Uird  Balfour  Couunittee  respecting  protection  for 
British  magneto  manufacturing  must  hai'e  an  important  bear- 
ing on  the  prospects  of  their  company.  Their  business  had 
rapidly  developed,  and  they  were  now  negotiating  for  a  fur- 
ther increase  of  their  factoiy.  The  tj'pe  of  magneto  was  of 
a  much  higher  standard  of  quality  than  any  pre-war  Bosch 
de-sign.  For  the  new  factory  extensions  they  would  require 
an  additional  £40.000.  In  replyhig  to  questions.  Mr.  Fellows 
said  that  the  machines  used  at  the  present  time  were  hardly 
dreamt  of  in  1916.  The  type  of  magneto  of  that  date  was 
soon  obsolete.  It  was  highly  necessary  for  the  company  to 
make  aiTangements  for  dealing  with  the  trade  that  would  be 
done  after  the  war. 
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NEW     ELECTRIC     PASSENGER 
LOCOMOTIVES. 


The  Westinghouse  Electiic  &  Manufacturing  Co.  and  the 
Baldwin  Locomotive  Worka  have  under  construction  for 
passenger  service  on  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  10  direct-cuiTent,  regenerating  locomotives,  which 
form  part  of  the  electrification  extension. 

The  complete  locomotive,  wath  a  total  length  over  couplings 
of  90  ft.,  weighs  ready  for  service  266  tons,  and  has  an 
adhesion  weight  of  330,000  lb.  The  single  cab  is  carried  on 
the  two  main  running  gears,  each  having  a  four-wheel  guiding 
ti-uck,.  three  driving  axles  in  a  16  ft.  9  in.  rigid  wheel  base, 
and  a  two-wheel  trailing  truck. 

The  main  running  gear  centre  pins  are  located  midway  be- 
tween the  first  and  seconS  driving  axles  of  each  running  gear. 
On  one  running  gear  the  centre  pin  is  designed  \o  restrain  the 
cab  both  longitudinally  and  laterally,  while  on  the  other  the 
centre  pin  restrains  the  cab  only  laterally,  permitting  free 
longitudinal  movement.  This  arrangement  of  riding  and  float- 
ilig  pins  relieves  the  cab  of  pulling  and  buffing  strains  due 
to  train  load,  as  these  strains  are  taken  directly  through  the 
runnmg  gear  side  frames  and  bumpers.  The  driving  wheels 
are  68  in.  in  diameter,  and  carry  55,000  lb.  per  axle.  The 
guiding  trucks  have  36-in.  wheels,  while  each  two-wheel 
tnick  has  a  load  of  38,500  lb.  at  the  rail,  w'ith  approximately 
62,000  lb.  distributed  on  each  of  the  four-wheel  trucks. 

On  any  single  driving  wheel,  the  non-spring  supported 
weight  is  that  of  wheels,   axles,   and  dri\ang  boxes  only. 

The  flexible  type  of  quill  drive  is  used  to  afford  a  means  of 
permitting  a  motor  located  well  above  the  road  bed  to  drive 
an  axle  which,    with   its  wheels,   is  free  to  follow  the  rail 


same  speeds  as  called  for  by  the  present  schedules.  The  one- 
hour  rating  is  4,000  h.p.,  and  the  continuous  rating  is  3,200 
H.P.,  with  a  starting  tractive  effort  of  112,000  lb.  The  normal 
si>eed  on  level  track  is  60  m.p.h.,  and  on  a  2  per  cent,  grade  a 
speed  of  about  25  m.p.h.  is  maintained. 


fro 

n.lZCars 

950roni 

J., 

. 

Acceleration-O.ISnPHPS.     ' 
Grade   2  2  Per  Cent. 

\ 

S^^ 

j\ 

50O0 

Lin 

e    Volts  iOOO 

\ 

'^ 

K 

hf 

Xf 

\ 

2000 

5/5 

^ 

^ 

u 

^ 

-^ 

1000 

Nl 

^ 

•^ 

^ 

^ 

Total  Input  9a.6KnM 

— 

-J 

Grid  Loss     l415KwH 

-<--- 

--^ 

"VVYT' 

0 

20 

40 

6 

0 

6 

0 

K 

0 

20 

V 

0 

Fig.  3.— Typical  Starting  Current  Graph,  St.  Paul 
Quill-drive  Locomotive. 

Flexibility  of  speed  control  is  obtained  by  the  use  of  nine 
running  positions  without  rheostatic  loss.  The  six  1,500-voIt 
tvyin  motors  on  one  unit  are  connected  for  thr§e-speed  com- 
binations as  follows  : — One  .set  of  six*  motors  in  series,  two 
sets  of  three  motors  each  in  series,  and  three  sets  of  two 
motors  each  in  series. 

Two  additional  running  speeds  are  obtained  on  each  speed 


Fig.  1.— New  Locomotive  for  Passenger  Service  on  Chicago,  Milwaukee  &  St.  Paul  Railway. 


axle  ameratoh  '  axle  cfneratoh 

Fig.  2.— Elevation  /Snd  Plan  of  Quill-drive  Logomotive,   showing  Equipment. 


independently.  This  drive  secures  all  the  advantages  of  a 
flexible  gear  in  cushioning  the  transmission  of. torque,  and 
minimises  the  road  shock. 

Each  main  running  gear  has  three-point  equalisation,  with 
a  single  point  towards  the  end  of  the  locomotive.  The  foui'- 
wheel  guiding  truck  centre  pin  and  cross-equalised  leading 
pair  of  driving  wheels  are  equalised  together  on  the  longi- 
tudinal centre  line  of  the  locomotive.  The  remaining  two 
pairs  of  driving  wheels  and  the  two  trailing  wheels  of  the 
main  i-unning  gear  are  side-equalised  together  again.  The 
method  of  equalisation  used  here  provides  a  weight  variation 
on  the  driving  wheels  of  only  6  per  cent,  from  normal  when 
the  locomotive  is  pulling  at  30  per  cent,  adhesion. 

The  centre  of  gravity  of  the  main  rimning  gear,  including 
■motors,  is  Hi  in.  above  the  rail,  and  the  height  of  the  centre 
of  gravity  of  the  complete  locomotive  is  63  in.  above  the  rail. 

One  of  these  locomotive  units  is  capable  of  hauling  a  950- 
ton  train  (12  coaches)  over  the  entire  mountain  section  at  the 


combination  by  means  of  inductive  shunts  on  the  main  motor 
fields,  which  assist  in  cutting  down  current  peaks,  as  weU  as 
.savmg  rheostatic  losses.  The  speed  range  is  from  8  to  56 
M.P.q.,  depending  on  {he  road. 

The  use  of  the  twin-motor  design  with  quill  drive  permits 
effective  use  of  the  space  between  the  driving  wheels,  and  the 
use  of  two  armatures,  each  wound  for  750  volts  direct  cur- 
rent, geared  to  the  same  quill.  This  voltage  is  preferred  to 
1,500  on  account  of  the  better  conimutating  characteristics 
inherent  in  motors  built  for  the  lower  voltage. 

The  only  high-voltage  apparatus  among  the  auxiliaries  on 
the  locomotive  is  the  motor  of  the  small  motor-generator  which 
is  used  for  train  lighting  and  charging  the  storage  battery. 
Low-voltage  auxiliaries  were  adopted  to  secure  minimum  com- 
plication of  installation,  maintenance,  and  operation.  Ordi- 
nary inspection  can  be  carried  on,  including  the  functioning 
of  switches  and  auxiliaries,  with  no  3,000-volt  power  on  the 
locomotive. 
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The  regenerative  control  of  these  locomotives  has  been 
designed  to  secure  positive  operation  of  this  feature  over 
widely  varying  sjweds.  The  saftie  main  motor  combinations 
for  "motoring"  are  used  for  "regenerating."  except  that 
the  fields  of  the  main  motors  are  separately  excited  over  a 
wide  range  by  means  of  axle-driven  generators.  These  are  so 
connected  with  balancing  resistance  as  to  ensure  inherent 
.stability  in  the  motor  ch'aractei-istics  during  regeneratioq. 

These  machines  are  mounted  on  the  pony  trucks-  of  the 
locomotive  and,  in  addition  to  exciting  the  motors  duiing 
regeneration,  furnish  power  for  operating  the  air  compres- 
sors and  blower  motors  w/hen  the  locomotive  is  hauling.  This 
ari'angeraent  ensures  a  supply  of  current  to  the  air  com- 
pressor motors  irrespective  of  the  overhead  trolley  supply,  and 
provides  that  compressed  air  will  always  be  available  for  the 
use  of  the  air  brakes. 

Each  locomotive  is  equipped  with  an  oil-fired  steam  boiler. 

designed   to  bui-n   the  ordinary  fuel  oil   vised  by  the  railway 

company.     Provision  is  made   for  a  storage  of  7,500   gal.  of 

water  and  750  gal.  of  oil  in  each  engine. 

[To   be   concluded.) 


AN     AUTOMATIC      HYDROELECTRIC     PLANT. 


Bi'    J.    M.  DRABELLE  and  L.   B.   BONNETT. 


On  October  2nd,  1917,  there  was  placed  in  operation  at  Cedar 
Rapids,  Iowa,  the  automatic  hydroelectric  plant  of  the  Iowa 
Railway  &  Light  Co.  The  station  operates  with  no  attend- 
ant, and  the  different  generating  units  start  or  stop,  depend- 
ing on  the  flow  of  the  river,  or  canj  be  stai-ted  and  kept 
running  by  remote  control  from  the  main  steam  station.  The 
an  exterior  view  is  shown  in  fig.  1.  There  are  installe'd 
three  500-k.v.a.  80  per  cent.  p6wer  factor,  60-cvcle,  two- 
building  is  112  ft.  3  0  m.)  long,  and  41  ft.  (12.5  m.)  wide; 
phase,  2,300-volt,  60-r.p.m.  generators,  of  the  vertical  type. 
They  are  driven  by  waterwheels  rated  at  540  b.«.p.,  tiO  r.p.m., 
under  a  10  ft.  (3  m.)  head,  the  operating  head  vai-ying  from 
8  ft.   (2.4  m.)   to  11  ft.    (3.3  m.).      The  runners  are  of  the 


Fig.   1. — Exterior  of   Station — Rear   View. 

Francis  type,  having  a  diameter  of  171  in.  (1.33  lu.).  The 
rotating  element  is  suppoi'ted  by  a  thiiist  bearing  at  the.  top. 
supplied  witli  oil  by  a  pump  driven  from  the  generator  shaft. 
The  dame  consists  of  nine  spilh^•ay  sections,  each  60  ft.  (18 
m.)  long,  with  automatic  flashboards,  the  total  overall 
length  bemg  600  ft.   (183  m.). 

There  are  two  General  Electric  induction  motor-driven 
excit-er  sets  rated  at  1(X)  kw.,  125  volts,  each  capable  of  caiTying 
the  entire  excitation  of  the  total  development,  namely,  that 
of  four  generators.  The  motors  are  rated  at  150  h.p.,  2,300 
volts,  two-phase,  60  cycles,  1,200  r.p.m.,  and  are  designed  to  be 
started  by  the  application  of  full  voltage  at  standstill.  The 
plant  is  designed  to  operate  in  parallel  with  the  19,000-kw. 
st-eam  turbo-generating  station  of  the  Iowa  Railway  &  Light 
Co..  the  steam  plant  bemg  located'  at  a  distance  of  3,300  ft. 
(1,006  m.)  from  the  hydroelectric  plant.  The  stations  are 
tied  together  !©•  one  underground  line  consisting  of  two 
600,000-c.M,,  two-conductor,  concentric,  7,500-volt,  varnished 
cambric,  lead-covered  cables. 

The  different  generating  units  may  be  started  and  .stopped 
either  automatically,  depending  on  the  rise  or  fall  of  the 
water  level  in  the  river,  or  by  remote  control  from  the  steam 
station  -nhen  the  plant  is  needed.  To  accomplish  the 
latter,  a  bench  board  section,  shown  in  fig.  3,  was  installed 
in  the  steam  plant.  On  this,  for  each  generator,  there  are 
provided  three  single-throw  and  one  double-throw  control 
buttons.  The  same  benclilioard  contains  for  each  genera.tor 
an  indicating  ammeter  and  wattmeter,  there  being  no  instru- 
ments in  the  hydi-oelectric  plant.  The  leads  are  wired 
through  calibrating  terminals  at)  the  hydroelectric  plant,  so 
that  poi-table  meters  can  be  wired  in  if  desired  at  any  time. 

*  Proceedings,  A.I.E.E.,   Vol.   37,    No.    5. 


The  lower  row  of  in.struments  on  the  benchboard  is  a  totalis- 
ing equipment,  reading  the  total  incoming  power  from  the- 
bydroplp<-tric   plant. 

Tlic.  watei-wheel  gates  are  not  supplied  with  the  usual 
hydraulic  governor;  but  instead  the  opening  and  closing  of 
the  gates  is  obtained  by  a  5-h.p.  induction  motor  through 
suitable  reduction  gearing.  Each  gate  mechanism  is  equipped 
with  a  contact-making  device  operating  indicating  lamps  on 
the  benchboard  at  the  Sixtli  Street  station,  showing  the  exact 
amount  of  gate  opening.  The  coiTect  sequence  of  operations 
ill    the    control    of  each   generator    is    obtained   by    proi>erly 


FiG.  2. — Interior  of  St.wion. 


placed  segments  on  the  drum  of  a  controller,  which  is  driven 
by  a  single-phase  1-H.P.  repulsion-type  motor.  This  con- 
troller definitely  determines  the  proper  time  spacing  betv\  eeu 
the  different  steps  of  .starting  the  unit  and  connecting  its 
generator  to  the  bus, 

For  controlling  the  exciter  sets,  two  oil-immersed  contac- 
tors are  used,  also  a  doulile-throw.  triple-pole  swit-eh,  which 
connects  either  one  or  the  other  of  the  exciters  to  the  exciter 
bus.  A  small  induction  motor  which  carries  a  centrifugal 
device  on  the  end  of  the  .shaft  is  provided,  which  in  case 
the  frequency  ,of  the  system  rises  to  04  cycles  will  open, 
and  shut  down  the  plant,  thereby  preventing  runaway. 

The  units  have  individual  float  switches  set  for  slightly 
dift'event  levels.  If  the  water  ri.ses  to  a  certain  level  it  closes 
the  float  .switch  of  the  finst  unit,  and  that  machine  is  started 
and  put  into  sei-vice.  If  the  flow  of  the  river  is  such  that  the 
'.\atcr  continues  to  rise  the  .second  float  switch  closes,  .starting 
tbi'  s'^cnnd  machine.  The  third  switch  is  set  still  higher.  The 
liiaihines  ai^  shut  down  in  the  reverse  order  as  the  water 
]f\vl  falls.  In  general  the  sequence  of  operation  of  each 
generator  is  as  follovys : — The  closing  of  the  float  switch  or 
the  proper  remote-control  liutton  in  the  steam  station  starts 
the  exciter  set  (provided  it  has  not  already  been  started  with 
another    gi^nerator),   andl  opens  the   -n-aterwheel   gate.     When 


Fig. 


— Co.Mi:iJL  Board  at  Steam  St.wion. 


the  generator  comes  up  nearly  to  synchi-onous  speed  it  is 
connected  to  the  bus  without  field,  but  in  series  with  a  20 
(xn-  cent,  reactance.  A  weak  field  is  then  applied,  pulling 
the  machine  into  synchronism.  The  field  is  then  strength- 
ened to  full  field,  the  reactance  short-circuited,  and  the  water 
wheel  gates  opened  to  carry  full  load  on  the  unit.  The  gene- 
rators operate  with  a  fixed  excitation  adjusted  for  normal 
full-load  value.  If  the  water  level  is  .so  low  that  with-  full 
gate  opening  normal  load  cannot  be  obtained,  the  generator, 
due  to  its  high  excitation,  takes  care  of  part  of  the  wattless 
kilovolt-amperes  of  the  system.  The  speed  and  voltage  are 
deteniiined  by'  the  steam  turbine  generators. 

The  detailed  operation  of  this  automatic  equipment  is  fully 
described   by  the  authors,   who,   by  the  aid  of  a   wiring  dia- 
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gram,   go  over  the  various  operations  in  rotation   which  are 
carried  out  when  a  generator  is  run  up  and  put  on  load. 

Each  controller  has  a  relay,  so  that  the  exciter  can  be 
stai-ted  from  any  controller:  that  is,  any  generator  can  be 
started  first,  and  its  controller  starts  the  exciter.  The  steam 
station  is  equipped  with  control  buttons  so  that,  if  desired. 


Fig.  4. — G.^te  Cokteol. 


the  gate  opening,  and  therefore  the  lostJ  on  the  hydroelectric 
generators,  can  be ,  controlled  from  that  place.  The  am- 
meter control  is  cut  out  by  opening  button  >»o.   1. 

A  considerable  nvunber  of  tests  were  taken  to  deteraiine 
what  would  happen  in  the  automatic  equipment  in  case  of 
incorrect  operation  of  the  control  buttons,  or  failure  of  some 
parts  to  operate   correctly. 

First,  one  of  the  No.  1  control  buttons  was  opened  and  the 
load  on  the  generator  controlled  bv  hand.    It  was  found  im- 


and  tended  to  nm  above  speed,  but  the  contact-making  am- 
meter had  already  elo.sed  the  gate  far  enough  to  prevent 
serious  overspeed.  and  the  drop  out  of  the  contactors  com- 
pleted  the  closing. 

Since  the  hydroelectric  [ilant  has  been  put 'into  regular 
operation,  the  exciter  in  the  main  steam  generating  stsftion 
failed  one  day.  The  load  on  the  system  was  much  greater 
than  the  hydroelectric  plant  could  carry  by  itself,  so  that 
this  plant  should  shut  itself  down  and  clear  "from  the  steam 
plant.  As. soon  as  the  exciter  voltage  in  the  steam  station 
began  to  drop,  the  current  of  the  hydroelectric  generators 
rapidly  rose,  and  the  contact-making  ammeters  started  the 
clo.saug  of  the  waterwheel  gate«.  Before  the  voltage  dropped 
too  low  the  ammeters  had  almost  completed  the  closing  of 
the  gates.  All  contactors  dropped  out  because  of  low  voltage, 
disconnecting  the  generatoi-s  from  the  bus.  The  hydroelectric 
plant  was  ready  to  start  again  upon  return  of  voltage  on  the 
tie  cable  between  the  two   plant's. 

Although  the  generators  are  slow  speed  and  have  consider- 
able inertia,  only  39  seconds  are  required  from  beginning 
the  opening  of  the  gate  until  the  generator  is  connected  to 
tlie  bus,  with  the  i-eactance  short-cu-cuit.8d.  Within  45  seconds 
the  generator  is  dan-jing  full  load.  In  spite  of  the  speed 
)rith  which  these  generators  are  connected  to  the  bus,  there 
is  no  serious  mechanical  jar  perceptible. 

Since  the  plant  has  been  in  operation  no  troubles,  other 
than  the^mall  ones  which  always  go  with  any  new  develop- 
ment, have  been  experienced, ^nd  these  have  all  been  of  a 
veiw  minor  nature.  The  plant  has  successfully  withstood 
slwrt  circuits,  exciter  failures  in  the  steam  plant,  low  and 
high  water,  and  aU  of  the  tests  that  those  in  charge^ of  the 
work  could  conceive  of,  wrong  operations  being  brought 
about  ai-tificiaUy.  It  has  also  been  operated  by  the  regular 
operating  force  at  the  steam  plant,  and  there  has  been  no 
occasion  to  keep  men  in  the  hydroelectric  plant  to  watch  its 
operation. 

The  station  has  been  in  operation  about  seven  months. 
During  that  time^  the  total  flow  of  the  river  has  been  used 
at  all  times,  and  a  toll  of  approximately  3,000,000  KW.-hr.  has 
been  fed  into  the  system. 

The  automatic  develoinnent  means  that  it  will  now  be 
possible  to  develop  a  large  number  of  small  low-head  plants 
and  tie  them  in  on  a  high-ten.sion  sjstem,  leaving  their 
operation  entirely  to  iKe  float  .switch  and  voltage  relays.  If 
there  is  voltage  on*all  three  phases  of  the  high-tension  line 


Fig.  o. — OsciLLOfeiBAM  of  Genep.atok  Current  during  Swrtikg  Period. 


possible  to  overload  the  generator,  even  ■uith  the  gate  open- 
ing to  the  full  amount  allowed  by  its  limit  switch.  Button 
Xo.  1  was  then  closed,  putting  the  ammeter  again  in  control, 
and  at  the  same  time  the  operator  tried  to  control  the  load 
Irom  the  gate  control  buttons.  It  was  found  that  he  could 
increase  or  decrease  the  load  as  desii-ed :  but  when  the  hand- 
control  button  was  released  the  ammeter  returned  the  load 
to  the  proper  amount  determined  by  its  setting.  Buttons  Xos. 
■2  and  3  were  opened  and  immediately  reclosed.  The  opening 
'  if  these  buttons  tripped  out  all  contactors  and  started  the 
-ate  motor  closing.  The  reclosing  of  the  buttons  caused  the 
luntroUer  to  go  through  the  usual  sequence  of  stai-ting.  This 
proved  thaf  if  the  operator  accidentally  opened  one  of  these 
buttons  and  inumediately  closed  it  again,  the  generator  would 
not  be  thrown  immediately  back  on  the  bus,  but  would  go 
through  its  proper  sequence  of  operations. 

In  the  steam  station  there  is  a  voltmeter  connected  on  the 
hydi'oelectric  side  of  the  oil  switch.  This  oil  switch  was 
next  tripped,  and  it  wa-s  found  that  the  voltage  dropped  to 
zero  in  about  two  seconds,  indicating  that  in  this  time  the 
contactors  in  the  hydroelectiic  plant  had  all  tripped  out,  thus 
clearing  the  generators  from  the  bus.  Upon  tripping  of  this 
oil  switch  the  generators  lo.st  their  load  and  tended  to  run 
away.  Within  the  two  .seconds  mentioned  the  speed-limit 
Uvice  trips  a  relay,  and  all  contactors  drop  out.  The  auto- 
iiatic  throw-over  control  switch  connected  the  separate 
-•lurce  of  power  to  the  control  bus,  the  dropping  out  of 
the  contactors  closed  the  water  wheel  gates,  and  the  speed 
of  the  machines  rose  to  not  more  than  '2fl  to  '2-5  per  cent, 
above  normal.  The  action  of  the  gate  is  quite  rapid,  and  the 
inertia  of  the  machines  is  such  that  the  gates  clo.sied  before 
the  wheels  had  time  to  accelerate  seriously.  With  the  gene- 
rator running  under  load  the  exciter  .set  was  shut  down.  The 
annature  current  of  the  generator  immediately  increased  and 
the  contact-making  ammeter  started  to  close  the  gate.  The 
contactors  connecting  the  generator  to  the  bus  dropped  out, 
due  to  the  tripping  of  the  direct-cuiTent,  low-voltage  relay, 
which  dropped  because  of  the  failure  of  the  exciter  voltage. 
The  generator,    after  loss   of  field,   broke  from   synchronism 


and  water  for  the  turbines,  they  will  start  up  and  go  on  the 
line  without  wTecking  themselves  or  disturbing  the  operation 
of  the  rest  ot  the  system. 

With  the  elimination  of  the  excessive  labour  cost  of  opera- 
tion of  a  small  plant,  many  water-power  sites  are  capable 
of  development  as  a   paying  investment. 


Taking    Proper    Care    of    Reactors. — As    alteniatins;- 

current  station.s  grow  bigffer,  the  imjiortance  of  reactors  to  serve  as 
protection  agrainst  short-circuits  becomes  greater.  The  average 
engineer  has  a  very  meagre  idea  of  the  tremendous  forces  exerted 
by  reactors  when  bijr  currents  arising  from  a  short-circuit  occur. 
The  installation  of  reactors  transfers  the  major  part  of  the  troubles 
from  the  generator  to  the  reactor,  hence  in  the  design  and 
installation  of  these  much  care  has  proved  to  be  necessary. 

M.  E.  Skinner's  paper  on  this  subject  in  the  EIrrtriral  H'orit/.  of 
May  4th,  throws  a  vivid  light  on  the  electrodynamic  problems  of 
reactor  installation.  The  reactors  in  practical  use  are  always 
without  iron  cores.  They  are  akin  to  thciprimary  circuit  of  a 
coreless  transformer  adapted  to  carry  very  jrreat  currents,  and  usually 
take  the  form  of  coils  of  bare  wire  with  the  turns  supported  on 
fireproof  and  nonmagnetic  material.  They  are  too  bi^r  to  immerse 
conveniently  in  oil  tanks,  so  reliance  is  placed  on  air  as  a  dielectric. 
The  temiwratures  reached  under  short-circuit  conditions  may  be 
very  hiffh.  Ordinary  insulatmg  materials  would  be  of  little  service 
even' if  one  attempted  to  employ  them. 

Particular  pains  must  be  taken  to  keep  the  reactor  coil  away 
from  closed  metallic  circuits  of  every  kind,  to  prevent  loss  of 
enerfry.  and  even  possible  overheating,  so  that  in  installing  reactors 
it  is  necessary  to  pay  close  attention  to  the  surroundings. 

Manchester    Tramways.  —  It    is    expected    that    the 

further  revision  of  the  fares  and  stages  on  the  Corporation  tram- 
ways will  be  submitted  early  next  month.  The  basis  of  the  new 
scale  will  be_,ld.  for  the  first  two  miles  from  the  centre  of  the 
city. 
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A     NEW     ELECTRIC     PARCEL     VAN. 


There  has  recently  been  introduced  in  the  Loudon  parcel 
service  of  the  London  iS:  North-Wes-'tern  Railway  a  new  elec- 
trically propelled  van,  of  which,  by  the  courtesy  of  Mr.  W.  A. 
Bee,  outdoor  goods  manager  at  Euston, 
we  are  enabled  to  reproduce  an  illustra- 
tion. The  van,  which  presents  a  busi- 
nesslike and  neat  appearance,  is  beifig 
tested  on  various  route.'^  in  London,  and 
is,  we  understiuid.  doing  good  work  in 
the  collection  and  delivery,  of  parcels 
handled  bj'  the  roalway  company. 
■  Messrs.  Bansomes,  Sims  &  Jefferies, 
Ltd.,  On\-ell  Works,  Ipswich,  are  the 
makers  of  the  chassis,  which  is  adapted 
for  50  cwt.,  and  known  as  their 
"  Orwell  "  electric  chassis.  The  electric 
equipment  consists  of  two  compound 
motors,  each  individually  capable  of 
transmitting  from  il  to  7  b.h.p.,  accord- 
ing to  actual  load  and  speed.  It  is 
equipped  with  .=eries-parallel  control, 
the  detailed  mechanism  of  *'hich  has 
been  worked  out  with  great  (Bought  and 
care.  The  chassis  is  fitted  with  the 
standard  charging  plug  approved  by  the 
Electric  Vehicle  Committee,  and  is  so 
interlocked  with  the^  control  that  the 
latter  must  be  in  the  off  position  during 
the  charging  of  the  battery.  The  frame 
consists  of  pressed  steel  girders  sup- 
ported on  springs  over  each  axle;  all 
bolts  and  springs  are  enclosed  in  bras-s? 
bushes  and  fitted  with  lubricators.  Two 
independent  mechanical  brakes  of  the 
internal  expanding  type  are  provided, 
both  of  which  act  on  the  back  wheels. 

The  Chloride  Electrical    Storage    Co., 
Ltd.,  of    Clifton    Junction,   Manchester. 

supplied  the  battery  equipment,  which  con.asts  of  40  cells  of 
I.M.V.7  "  Ironclad-Exide  "  type  with  a  capacity  of  'ilG  ampere- 
hours  at  the  fivt^hour  ratfe.  Several  distinctive  features  are 
included  in  the  design  of  the  battery,  and  its  ahilitv  to  stand 
heavy  boosting  charges  has  been  proved  in  use.  while  it  can 
be  discharged  at  any  rates  that  the  other  current-carrying 
parts  of  the  vehicle  will  ac<--ommodate.  There  is  no  difficulty 
1°  obtaining  it.s  liste.d  capacity,  as  it  is  consen-atively   rated 

The  body  of  the  vehicle  was  constiiicted  at  the  Wolverton 

'.ovi-iom:!     MTrt»-lrrt     rtf     J-U«     »w>.;i™.-v.,      mi  i  ■■    - 


9,430.  "  Electric  installation  systems."  Atelier  H.  Cl'enod  Soc.  Anon, 
June   7th.      (Switzerland,   June  21st,    1917.) 

9,454.  "  Electric  safety  lamps?'-  Fulxer  Accumulator  Co.  &  A.  P.  Welch. 
June  8th. 

9,4(J1.  "  Sparking  plug  altachment  for  internal-combustion  engines."  P. 
G.  Harriott.    June  8th. 

9,4G9.  '*  Electrically-heated  crucibles,  melting  pots,  &c."  Morgan  Crucible 
Co.  &  C.  W.  $PEiRS.     June  8th. 


Xew  50-cwt.  Ellctuic  Parcel  V.an. 

PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parenthesis  are  those  under  which  the  specifications  will  be 
printed   and   abridged,  and  all  subsequent  proceeding^  will  be  taken- 


XSX7. 


Carriage  Works  of  the  railway  company, 
and  finish  of  the  whole  van  is  excellent. 


The  workmanship 


:!,5S5, 


iic    Cell.s.      R.    Sqhusler.      March    12th,   191?.      (11S,«53.) 
■1.882,    Method   oy    or/akd    Me.^ns   for    Individual    Ei.ectric    Driving    of 

Machine      Tooi-S,     such  '  as     Lathes,      Drilling,      or      Milung      Machines. 

H.    Scholey.     .'\pril   4th,   1917.     (115,655.) 
6,867.     Electrically-operated  Diaphragm  Horns.     E.  C.   R.  Marks  (Sparks- 

Withington    Co.).      May   14th,    1917.      (115,679.) 


NEW   PATENTS  APPLIED   FOR,    1918, 

(NOT   YET   PUBLISHED.) 

Compiled  expressly  for  this  journal  bv  Messrs.  Sefton-Joves,  O'Dell  and 
■Stephens  (successors  to  W.  P.  Thompson  &  Co.,  of  London)  Chartered 
Patent  .■\gents,  285,  High  Holborn,-l,ondon    \VC  1      »  i-nartereo 


»R    Electric   Cables,    particularly  in- 
J.  Stone  &   Co.    (M.   Walton).     May 


FOR    Mo 


9,104.     "  Electric   motors."     H 

9,115.    "  Conversion    of  -  electr 
Wrench.     June  3rd. 

9,149.     "  Battery     charging     apparal 


\.   Whiteside. 
currents."        C 


une  3rd. 

N.    Bennett    &   Lyon 

NIC     Co.     (Cutler-Ham: 

-.     C.    Hazard    Sj    H. 


June  4lh.      (Frai 


Ju 


M.inufacturing   Co.,   V.S.\.)     Ju 

9,226.     "  Electrodes    for    electric    smellinu 
Morris.    June  4th. 

9.24J.    "  Self-excited  alternators."     E.   C 
ember  28nd,    1915.) 

9,249.  "  Electric   furnaces."     D,    Pin, 

9,282,,  "  Ignition    systems    for    internal-rombustii 

LEV  AND  C.  A.  Vandervell  S:  Co.     June  3th. 

9,322.  '■  Electrical  connectors."     C.  G.   Bennett  &   H.  Garde.     Ju 

J^^f,'    "  E'«""''^=''    insulating    bushings."     British    Westisghouse   Electric 
AND   Manufacturing  Co,     June   6th,      (V.S..^.,  June  8th,  1917.)  c.'-ectric 

9,324.     "  Sparking    plugs   for   internal-combustion   engines  "     H     \'     I      loi-p 
fRET.     June   6th.      (France,  December  29th,  1917.)  "■^.J.   JouF- 

9.328.     "  Lock   for   carbon  electrodes."     W.   Marr.     June   6th. 
9.330.    "  Electric    relays."      Fuller     .^ccc'mulator     Co.    & 


H.   MiDc 
•  6th. 


!  6th. 


Welch. 

Fuller    Accu.\il'l.ator     Co.    4    A.     P. 

"     British  Thomson-Houston    Co.    and 


9,331,  "  Electric    booster    relays 

Welch.  JiAe  6th. 

9.345,  "  Dynamo-electric    machii 
J.   Martin.     June  6th. 

9,34^  "Vacuum    electric    discharge    devices."      British    Thomson-Houston 

to.,   H,  W.   Edmundson    &  W.    T.   Muns.     June  6th. 

9,360.  "  Automatic    telephone  exchange,"      P.   McEvov,     June    Tth. 

9,363.  "  Electric  horns   for  motor  cars.   4c."     H.    Hamnett.     June   7th. 

9.398.  •'  Sparking  plug  for  ignition."     A.   E,   Heath.     June   7th. 

9.399.  "  Appliance    for    connection    of   electric  conducting    wires   to  snarkine 
jJlugs,   magnetos,   batteries,    &c."     A.    E.   He-«h.     June    7th. 

9.400.  "  Electric  connections,"     C,    Hellv,ir    i  T.    H,    Helly.\r.      June    7th. 
,"1,419,  "  Electric    switches."     C.    L.    Breedex   &    H.    Lucas.      June   7th. 


6.870.    CoiPLlNcs   OR    Conn 

TENDED    FOR    USE    ON  '  RaILWAY     VE! 

1.1th,   1917.      (115,680.) 

6,871      Brush     and     Terminal     CoNTAtn-     Mechanism     of     Dynamo-electkic 

J.   Stone  S:   Co.  *id   A.    H.  Darker.     May  14th,   1917.      (115,681.) 

Method  of    Installing    and   Disposition   of    Electrical    Equipment 

roR  Road  Vehicles.     T.  L.  R.  d'Orville.     May  14th,  1917.     (115,682.) 

6.936.    Loading  Coils  for  Telephone  Circuits.     British   Insulated  &  Helsb\' 

Cables,  Ltd.,  G.  E.    Bairsto  &  H.   H.    Harrison.     May  15th,   1917.     (115,685.) 

7,206.     Ionic    Electric    Relays,  .Amplifiers,  or    Detectors.     S.    G.  Brown. 

May   18th,  1917.     (115,700.) 

7,519,  Means  for  Preventing  the  Oxidation  or  Wasting  of  thk  Elec- 
trodes in  Electric  Furnaces.  W.  B.  Hamilton  &  J.  Holland.  May  25ih, 
1917.     (115,705.) 

7,618.  Means  for  Controlling  Internal-co.mbustion  Engines.  P.  Hooker, 
Ltd.,  &   H.    Pollard.      May   26th,   1917.     (115,707.) 

7,627.    Telegraph    Relays.      E.   C.    R     Marks    (United   Telegraph    &  Cable 
Co.,   U,S,A,),      May    26th,    1917,      (115,708.) 
8,478.    Electric    Furn.ices.     O.    Sahlin.     June  13th.    1917.    tllS.TW.) 

8.621.  Electrical   Switches.      W.    Ellerd-Styles.     June  15th,  1917.  (115,721.) 

8.622.  Dvnamo-electric  Apparatus  for  Motor  Vehicles.  H.  Lucas,  C.  L, 
Breeden  S:   H.  E,    Moore.     June  15th,  1917.     (115,722.) 

9.216.  \'AroRisiNG  AND  Igniting  Means  for  Internal-combustion  Engines. 
A.  Bellville.     June   27th,  1917.      (Addition  to  5,464/17.)     (115,727.) 

11,990.  Means  eor  the  Desired  Distribution  of  Load  and  Current  on 
Direct-current  Units  Connected  in  Parallel.  Akt.  Ges.  Brown,  Boveri  et 
Cic.     August   21st,   1916.     (109,799.) 

12.460.  Selector  SvstbSis  for  Telegraph  Typewriters.  A.  E,  Alexander 
(Kleinschmidt   Electric   Co.,    U.S.A.).     .August    30th,    1917.      (U5,757.) 

13,333.  Electrical  Limit  Switches,  Allmanna  Svenska  Elektriska  Aktie- 
bolaget  &    E.    H.    Lindblom.     September  17th,   1917.     (115,761.) 

18,935.  Magnetic  Blow-out  Fuses.  Switchgear  &  Cowans  and  G.  H 
Xeep.     December  21st,    1917.     (115,779.) 


xais. 

1.048.    Control  of   Dvnamo-electric   Machinery.      J.    C.   Wilson       January 
18th,    1918.     (115,786.)  '  ' 

1.172.    Transmitting    Keys    for    use    in     Electric    Telsgraphy.      Marconi's 
Wireless  Telegraph    Co.  &  V.  A.    Smart.      January   21st,   1918.     (115,787.) 
4.952.     Electric   Relays.     D.   A.    Christian.      .March    20th,   1918.      (115,796.) 
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de  la  Banque. 
Perth,    W.A.  :      Gordon    &    Gotch, 

William  Street. 
Rome  :      Loescher     &     Co.,      Corso 

Umberto  1'  807. 
Sydney  :   Peter  G.  Tait,  278,  George 

Street ;  Gordon  &  Gotch,  Pitt  Street. 
Toronto,  Ont.  :  \Vm.  Dawson  &  Sous, 

Ltd.,  Manning  Chambers;  Gordon 

and  Gotch   132,  Bay  Street 
\\  ELLINGTON,  N.Z. :  GordoH  &  Gotch, 

Cuba  Strset. 


In  view  of  the  Order  recently  issued  by  the 
Paper  Controller,  readers  are  .urged  to  pla(»  a 
definite  order  with  their  newsagents  for  regular 
supply  of  the  ELECTRICAL  REVIEW  weekly.  In  the 
event  of  difficulty  arising  in  so  doing,  a  subscription 
rate  order  should  be  forwarded  direct  to  these 
offices,  ELECTRICAL  REVIEW,  4,  Ludgate  Hill.  London, 
E.C.  4. 

[' 


One  of  clie  most  definite  and  lea.st  coutroversiid  pares  of  the 
report  of  the  Committee  on  ("ommereial  Policy  after  the 
^Var  is  that  which  deals  with  the  formation  of  trade  aasn- 
liations.  and  the  need  for  such  associations  is  almost 
universally  realised.  They  can,  of  course,  do  some  very 
useful  work  in  many  ways.  It  must  not.  however,  he 
overlooked  that,  like  every  other  good  thing  in  this  world. 
they  are  liable  to  abuse,  and  one  of  the  great  objections 
to  combinatious  and  associations  of  all  kinds  h'as  always 
been  that  they  would  seek  to  tyrannise  over  the  rest  of  the 
community  by  establishing  monopolies  or  otherwise  e.xer- 
cising  restraint  of  trade.  A  case  in  point  now  appears  to 
have  arisen. 

The  Association  of  British  Chemical  iranufacturers  was 
formed  about  a  year  ago,  but  not  very  much  bad  been  heard 
of  it  until  just  recently,  when  it  opposed  the  grant  by 
Parliament  of  certain  powers  to  elei:tric  supply  companies 
which  would  enable  these  companies  in  effect  to  work  up 
and  sell  their  by-products.  The  C/ifn/iidf  Tnn/c  Jnniimf 
for  May  4th  says  : — 

The  Association  of  British  Chemical  Manufiicturei's  has  scored  a 
distinct  success  in  its  brief  fiffht  ajrainst  the  proposals  in  a  number 
of  electric  power  Bills  which  have  been  deposited  in  Parliament 
this  session.  The  Shropshire.  Worcestershire,  and  Staffordshire 
Electric  Power  Co.,  the  County  of  London  Electric  Supply  Co.,  and 
the  Gloucestershire  Electric  Power  Co.  ha<.l  clauses  in  their  Bills — 
which  related  to  the  use  of  cei-tain  lands  for  the  erection  of  elec- 
tricity yeneratins  stations — askinjr  for  powers,  in  addition  to  the 
generation  of  electricity,  to  manufacture  jras  and  to  "  produce, 
work  up,  convert,  sell,  and  dispose  of  any  material  products, 
matters,  and  thinfjs  arising'  or  used  in  the  process  of  the  geneivi- 
tion  or  transformation  of  energy  or  power,  and  any  electro- 
chemical, electrometallurgical.  and  atmospheric  products,  and  any 
residual  products  arising  directly  or  indirectly  from  the  manufac- 
ture of  gas  by  the  company,"  to  i[Uote  from  the  clause  in  the 
Shropshire  Bill.  Petitions  were  deposited  against  all  three  Bills, 
but  early  in  the  session  the  Gloucestei-shire  Electric  Power  Bill  was 
withdrawn.  The  Association's  case  against  the  grant  of  general 
and  wide  powers  of  this  description  was  that  they  are  quite 
unprecedented  ancj  entirely  outside  the  scope  of  an  electric  supply 
company,  and  if  sanctioned  and  exercised  would  enable  electric 
supply  companies  to  compete  with  members  of  the  Association, 
under  favoured  conditions,  in  the  manufacture  and  sale  of 
chemicals.  The  powers  in  ijuestion  would  enable  electric  supply 
companies  to  convert  the  residual  products  resulting  from  the 
manufacture  of  gas.  either  alone  or  in  combination  with  other 
chemicals  and  products,  into  various  chemicals,  and  also  to  manu- 
facture other  chemicals  and  sell  them  in  the  open  market  in 
competition  with  ordinary  chemical  manufacturers,  who  have  ?unk 
large  oapit.il  sums  in  the  erection  of  plant  and  in  the  establish- 
ment of  their  businesses.  Furthermore,  it  is  urged  that  no  public 
advantage  can  be  shown  which  would  justify  the  grant  of  the  powers 
in  question. 

It  will  be  seen  that  the  ground.'^  on  which  the  Association 
bases  its  opposition  are  (1)  the  proposed  powers  are  unpre- 
cedented ;  (2)  they  ;}re  entirely  beyond  the  scope  of  electric 
supply  companies  ;  and  (3)  no  public  advantage  will  accrue. 
To  talk  about  precedent  in  these  days  is  ludicrous  in  the- 
highest  degi-ee.  since  all  precedents  have  now  been  thrown 
to  the  winds.  Even  in  normal  times  ii  slavish  adherence  lo 
precedent  was  an  infallible  sign  of  weakness  and  timidity, 
but  in  these  unprecedented  days  it  is  a  good'deal  %^|■s^•. 
Then,  in  the  second  place,  it  is  urged  that  the  ]X)wers  in 
i|Uestion  are  beyond  the  scope  of  supply  companies.  Is  it. 
seriously  urged  that  a  body  of  men  representing,  or  jire- 
tendiugto  represent,  one  industry,  .should  presume  to  dictate 
to  another  industry  what  are  its  proper  liounds  and  limits  r 
'J^he  electric  supply  comjxinies  are  to  be  |irevented  from 
Oil 
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•  '.njrasiiig  ill  an  entirely  legitimate  and  subsidiary  enterprise 
'doscly  bonnd  np  with  their  main  operations,  first,  because 
lit  is  unpreecdented,  and  secondly,  because  it  is  beyond  their 
scope  !  It  would  be  interesting  to  know  if  the  chemical 
inanufatTtuTers  would  wish  to  be  debarred  from  certain 
•enterprises  involving  the  working  up  of  by-products  merely 
■because  it  might  be  unprecedented  :  and  also  whether  they 
vsonJd  wish  the  power  companies  to  define  for  them  the 
exact  scope  of  their  operations,  beyond  which  they  must  not 
sjo  because  it  might  be  unprecedented. 

But  the  most  amazing  part  of  this  extraordinary  exhibi- 
ii.ion  of  short-sighted  selfishness  and  petty  tyranny, 
ribfcempting  to  establish  a  partial  monopoly,  is  the  third 
argument  adduced — namely,  that  no  public  benefit  can  be 
s^own.  Why,  then,  does  the  Association  object  ?— for  if  no 
public  benefit  can  be  shown,  this  can  only  mean  that  the 
products  in  question  cannot  be  supplied  by  the  power  com- 
panies at  a  cheaper  rate.  But  almost  in  the  same  breath 
like  Association  is  bemoaning  unfair  competition.  If  the 
jpower  companies  can  supply  these  products  more  cheaply 
d.han  some  of  the  chemical  manufacturers,  so  much  the  better 
for  the  public  ;  and  in  tliis  case  it  is  absurd  to  pretend  that 
no  public  benefit  can  be  shown.  In  any  case,  folly  could 
bardly  go  further  than  to  pretend  that  the  power  companies 
should  not  be  gi\-en  an  opportunity  of  extending  their 
operations,  and  showing  a  very  welcome  spirit  of  enterprise, 
and  selling  these  ]iroducts  more  cheaply — merely  because  it 
might  be  unprecedented  and  beyond  their  scope.  The  first 
ffiwo  alleged  arguments  then  are  no  arguments,  and  the  third, 
if  there  is  anything  in  it,  works  against  the  Association  to 
fits  Confusion  rather  than  its  justification.  Moreover,  these 
products  are  in  many  cases  the  raw  materials  of  other 
chemical  industries,  and  to  this  extent  the  Association 
would  apparently  penalise  one  branch  of  chemical  industry 
in  favour  of  other  branches. 

It  seems  clear,  therefore,  that  some  of  these  Associations, 
at  all  events,  may  abuse  their  powers  and  seek  to  further 
their  own  interests  to  the  detriment  of  other  industries  or 
the  nation  as  a  whole,  and  some  sort  of  control  is  certainly 
needed.  If  Parliament  cannot  exercise  this  control,  then  it 
^Iioukl  be  the  business  of  some  great  national  body  to  see 
fair  play  and  put  a  stop  to  unwarrantable  interference  and 
«ttein{)ts  to  impose  restraints  of  trade  and  limitations  on 
2egititiaate  enterprise.  It  is  the  Associations  and  not  the 
electric  power — or  other — industries  that  require  to  have 
their  scope  and  aetivities  strictly  limited  and  clearly 
.-lefined. 


The  I.M.E.A. 
-Meeting. 


The  meeting  of  the  Incorporated 
Municipal  Electrical  Association,  which 
was  held  at  Manchester,  last  week,  was 

•  one  of  the  most  important  in  the  history  of  that  body  ;  for 
npon  the  attitude  of  the  .Association  towards  the  Report  on 
Electric  Power  Supply  depended  in  a  large  degree  the  fate 

•  of  the  measure  which  it  foreshadowed.  The  interests  of 
■the  members  are  intimately  bound  up  with  the  industry 
•dealt  with  in  the  Report,  and  as  Mr.  Pearce  pointed  out  in 
liis  extremely  able  commentary,  there  was  not  one  of  them 
who  would  not  be  more  or  less  directly  affected  by  its 
proposals ;  how,  then,  would  they  regard  it — from  the  point 
of  view  of  the  national  welfare,  or  from  that  of  conservatism 
and  supposed  self-interest  ?  But  we  hardly  need  put  the 
question  ;  the  Association  is  all-British,  "  militantly 
British,"  and  the  verdict  was  never  in  doubt  for  a  moment. 
'Criticism  there  was  in  abundance  :  but  it  was  mostly  friendly 
•criticism,  and  the  sense  of  the  meeting  was  unmistakably  in 
favour  of  the  Report  from  the  first.  It  was  bitterly 
hostile,  however,  to  the  Report  on  Coal  Conservation,  which 
was  only  mentioned  to  condemn  it  as  anti-municipal, 
■fallacious,  and  otherwise  highly  objectionable. 

The  fundamental  principles  embodied  in  the  Report  on 
•Electric  Power  Supply — namely.  State  ownership  and 
■numagOTient  by  District  Boards  under  the  supervision  of 
permanent  Commissioners  —  were  accepted  practically 
unanimously,  though  the  financial  proposals  came  in  for  a 
^ood  deal  of  criticism,  and  the  constitution  of  the  District 
"Boards  was  considered  capable  of  improvement.  The 
rmmense  responsibility  imposed   upon    the   Commissioners 


jirompted  the  suggestion  that  a  larger  number  than  three, 
or  even  five,  should  be  ajipoihted,  and  it  was  pointed  out 
that  all  of  them  ought  to  devote  their  whole  time  to  their 
duties,  lest  any  should  have  private  axes  to  grind.  The 
"  flexibility  "  of  the  Report  was  generally  commented  upon. 
but  this  is  really  a  valualjle  quality,  as  it  enables  the  Com- 
missioners to  cope_  with  almost  any  imaginable  set  of 
circumstances  on  common-sense  lines  without  exceeding 
their  powei^s.  Xaturally,  the  ([uestion  of  compensation  for 
displaced  officials  came  under  consideration,  and  the  engi- 
■  neers  of  some  of  the  sntsller  undertakings  showed  some 
anxiety  as  to  their  future  prospects ;  but,  as  we  have 
already  urged,  and,  as  was  pointed  out  by  some  of  the 
speakers,  they  need  have  no  fear  on  this  score.  They  surely 
do  not  wish  to  spend  their  lives  in  small  stations,  and  in 
view  of  the  coming  de\elopments,  there  will  be  plenty  of 
openings  for  them  "  higher  up."  We  quite  agree,  however, 
with  the  contention  that  the  compensation  clause  should 
not  be  merely  permissive,  as  it  stands  at  present,  but 
obligatory. 

The  question  whether  •'  super-stations  "  of  more  than, 
say,  100,000  kw.  were  inherently  more  economical  than 
smaller  stations  was^  raised,  and  not  unreasonably  :  in  this 
connection  the  statement  of  a  Canadian  con-espondent  in 
our  lafit  issue  is  worthy  of  attention.  It  was  also  pointed 
out  that  in  many  industries  which  require  steam  for 
heating  and  other  purposes,  electrical  energy  could 
be  obtained  almost  as  a  by-product,  and  certainly  at  very 
low  cost.  The  problem  of  utilising  the  immense  quantities 
of  heat  which  are  at  present  deliberately  thrown  away  in 
the  cooling  water  was  refeiTed  •  to  :  in  our  opinion,  this 
matter  calls  for  the  closest  investigation.  The  true  im- 
portance of  cheap  electricity  to  industry  was  challenged,  in 
view  of  the  very  small  proportion  of  the  cost  of  power  to 
selling  price  of  manufactured  goods  in  many  branches  of 
industry,  and  it  was  urged  that  in  point  of  fact  the  saving 
of  coal  was  even  more  important  to  the  nation  than  the 
reduction  in  cost  of  energy  ;  another  important  matter  was 
that  an  abundant  supply  of  power  should  be  obtainable,  and 
that  it  should  be  extended  to  the  country  as  well  as  the 
town.   - 

"^For  the  many  other  interesting  points  that  were  raised, 
we  must  refer  our  readers  to  our  report  of  the  three-houre' 
disciL«sion.  Turning  to  the  business  meeting,  we  would 
call  attention  to  the  decision  to  form  local  centres,  and  the 
instruction  to  the  Council  to  approach  the  Committee  on 
Production  with  regard  to  the  applicability  of  the  war 
bonus  to  chief  engineers.  Lastly,  as  evidence  of  the  im- 
portance attached  by  the  meeting  to  the  Report  on  Electric 
Power  Supply,  we  may  add  that  the  Association  has  decided 
to  meet  again  directly  the  draft  Bill  of  the  Board  of  Trade 
is  published. 

The  seizure  of  large  quantities  of  copjwr 
Substitutes  for    jj^  Germany  foi'  war  purposes  has  rendered 
Overhead  Copper     ,  .    '  ■,    ^,  ,      , 

Conductors  in  ^  ^^  maintenance  of  the  overhead-con- 
flermaoy.  ductor  systems  a  matter  of  difficulty.  A 
writer  in  the  E/rk/n'sr/ie  Km/lbetricb  iiiid 
Bah  mil  for  March  24th.  1918.  discusses  the  best  method  of 
maintaining  the  overhead  wires  in  running  condition  under 
such  circumstances.  In  a  double-wire  system  an  iron  wire 
can  be  substituted-  for  one  of  the  copper  conductors,  the 
conductivity  of  the  iron  wire  being  improved  by  connecting 
it  at  frequent  points  to  the  copper  wire.  Steps  should  be 
taken  to  keep  existing  copper  wires  in  running  condition 
as  long  as  possible.  Protecting  sheaths  should  be  provided 
at  points  and  cross-overs  and  at  section  insulators,  at  which 
places  wires  are  subject  to  breakage  by  the  trolley.  Where 
the  wire  is  particularly  exposed  to  wear,  sections  of  iron 
wire  should  be  intei-jiosed,  and  the  copper  wire  should 
be  retained  only  for  carrying  the  current',  the  iron  wire 
taking  the  metjiianical  wear.  ^Tien  copper  conductoi's  are 
not  strong  enough  to  be  used  for  trolley  contact  they  should 
be  replaced  by  iron  wires,  the  worn  copper  conductor  being 
suspended  alongside  of  the  iron  wire  for  the  conduction  of  the 
current.  The  trolley  wheels  must  lie  kept  in  very  efficient 
running  order,  so  as  to  prevent  sliding  -friction  on  the  over- 
head line  as  far  as  possible. 


Vol.  82.    No.  2.11^.  Jose  2S,  1918.] 


THE    ELECTRICAL    REVIEW. 


603 


A    STEEL    WORKS    ELECTRIFICATION. 


Running  at  the  Frodinffham  Iron  and  Steel  Works.  Scunthorpe. 
Lincolnshire,  was  a  14-in.  three-high  non- reversing-  merchant  mill 
driTen  throusrh  gearing  by  a  single-cylinder  engine,  the  cylinder 
dimensions?  of  which  were  :'.6i  in.  diameter  by  36  in.  stroke,  rimning 
at  100  R.P.M.,  and  oi>erating  at  a  nominal  steam  pressiue  of  'JO  lb. 
to  the  sq.  in.,  but  often  falling  to  a  much  lower  figure.  The  engine 
was  equipped  with  a  12-ft.  O-in.  Hy-wheel.  having  a  rim  weighing 
•21.000  lb.,  and  power  was  transmitted  to  the  mill  through  gearing 
with  two  speed  changes.  V.'hen  rolling  heavy  sections  the  speed 
-n-as  reduced  in  the  ratio  of  2'.i  to   16.  hut  for  lighter  work,  where  a 
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Fui.  1. — Rolling  Mill  at  Wokk. 


■higher  speed  could  be  used,  it  was  reduced  in  the  ratio  of  23  to  22 
by  changing  the  gears.    ' 

The  management  decided  to  electrify  the  mill,  with  a  view  to 
obtaining  ah  increased  output.     It  was  decided  to  supply  the  mill 
with  sufficient  power  to  roll  the  heavier  sections,  and  to  obtain  a 
wider  range  of  speed  variation   by  means   of 
shunt    regulation  on    the   motor  without  the 
intervention  of  the  gearing.    Moreover,  it  was 
wished    to    include    a    fiywheel    sujticiently 
heavy  to  reduce  the  peak  loads  to  Welow  iiliu 
H.P.,  commensurate  with  the  limited  amount 
of  power  available.     This   power  w;vs  to    be 
obtained  from  gas  engines  incapable  of  over- 
load, and  with  only  900  H.P.  to  spare. 

To  avoid  the  complications  of  gearing  it 
was  decided  that  the  mill  should  be  driven 
direct  by  the  motor,  the  full-load  speed  of 
which  would  in  consequence  range  from 
72  R.P.3I.  for  the  heavy  to  l.iO  P..P.M.  for  the 
light  sections.  To  settle  the  size  of  the  fly- 
wheel, a  number  of  tests  were  made  upon 
-the  steam  mill.  Due  to  the  inability  of  the 
engine  to  develop  adequate  power  fur  the 
output  required,  indicator  diagrams  alone  did 
not  afford  the  re<iuisite  information,  and  the 
following  tests  were  therefore  taken  : — The 
instantaneous  drop  in  speed  of  the  engine 
and  flywheel  was  measureil  many  times  for 
the  heaviest  passes  in  the  roughing  rolls. 
and  the  time  of  the  pass  was  also  taken. 
From  the  known  weight  of  the  flywheel,  the 
time  of  pass,  and  the  drop  in  speed,  it  was 
possible  to  calculate  fairly  closely  the  power 
required  by  each  roughing  pass.  Continuous 
indicator  diagrams  were  taken  for  all  the 
passes,  but  particularly  for  the  long  finishing 
pass,  occuj^ing  lu  or  jnore  seconds.  During 
this  pass  the  energy  given  by  the  flywheel 
was  onlf  a  small  portion  of  the   total,  and 

the  engine  had  to  exert  a  torque  sufficient  to  roll  out  the  section 
without  assistance  from  the  flywheel.  The  horse-power  required 
to  do  this  was  obtained  from  the  continuous  indicator  diagrams 
taken  in  conjunction  with  the  speed  and  time  figures. 

The  tests  on  the  finishing  ahd  roughing  rolls  wei"e  taken 
separately,  so  that  the  heaviest  loads  of  each  pass  eould  be  taken 
independently,  and  combined  together  to  give  the  conditions  under 
which  the  motor  would  have  to  work  when  rolling  sections  in  both 
.sets  of  rolls  at  the  same  time.  Very  frequently  the  engine  pulled 
up  under  such  conditions,  so  that  a  reliable  estimate  of  the  power 
iiee<led  could  onlv  be  calculated  bv  combining  the  results  of  indi- 


vidual tests.  Having  obtained  the  figures  for  the  existing  flywheel 
and  engine,  it  was  possible  to  calculate  the  amount  of  compound- 
ing, and  the  size  of  the  flywheell  that  would  be  required  on  the 
motor.  The  weight  of  tl^  flywheel  had  to  he  such  that  it  would 
give  out  the  additional  energy  required  if  the  heaviest  roughing' 
pass  occurred  during  the  i>eriod  of  the  heaviest  finishing  pass,  with 
a  suitable  drop  in  speed,  so  that  the  load  on  the  motor  did  not 
exceed  the  stipulated  90ii  H.r  In  making  the  calcalations,  allow- 
ance had  also  to  be  made  for  the  extra  power  given  out  by  the 
motor  as  it  slowed   up.     Very  careful   calculations  were  made,  and 

it  was  eventually  decided 
to  install  a  flywheel 
having  a  stored  energy 
equivalent  to  3.5  tons 
revolving  at  a  radius  of 
gyration  of  .">  ft.  The 
calculated  figures  agreed 
very  closely  with  the 
results  obtained :  the 
maximum  horse  -  power 
required  was  actually 
about  10  per  cent,  below 
the  calculated  figures. 

It  was  decided  to  install 
a  continuous -current, 
ompound-wound,  inter- 
polar  "Witton"  motor, 
capable  of  developing 
T.'iO  B.H.P.  as  a  normal 
continuous  load  with  a 
temperature  rise  not  ex- 
ceeding 72  F.  after  six 
hours'  run  at  72  K.P.il. 
The  motor  was  so  com- 
pounded that  it  had  a 
diop  of  20  per  cent, 
between  no-load  and  f ull- 
load.  A  diverter  was 
provided  so  that  the 
amount  of  compound- 
ing (and  consequently 
the  drop  in  speed) 
could  be  instantly  ad- 
justed on  the  switch- 
board to  suit  the  best 
conditions  of  rolling. 
Further,  the  motor  was  so  designed  that  the  syieed  coidd  he  in- 
creased by  shunt  regulation  up  to  180  R.p.ji.  at  light  load. 

The  motor  was  coupled  to  a  flywheel  having  a  total  weight 
of  about  ia  tons,  and  approximately  1 2  ft.  8  in.  in  diameter. 
To    give    ample    strength,     this    flywheel,    which     was    of     the 


Fi( 


2. — 750-H.P.  '  WiTTON  •'  RollingMill  MuTOR. 

disk  type,  had  an  additional  cast-steel  rim  about  12  in.  deep 
shrunk  over  the  outer  periphery,  bringing  up  the  weight  to  the 
figure  mentioned  above.  The  stored  energy  of  the  combined 
armature  and  flywheel  amounte*!  to  about  S.iiiO.OOO  lb.  at 
100  R.p.M.  The  motor  and  flywheel  were  combined  into  a  thnee- 
baaring  set.  the  centre  bearing  being  extra  large,  so  as  to  take  the 
combined  weight  of  the  armature  and  the  flywheel.  The  Viearings. 
which  were  lined  with  special  white  metal,  had  oil-ring  lubrication, 
and.  in  addition,  overload  (lootl  lubrication  from  a  small  pump,  belt- 
driven  from  the  motor  shaft.  The  flywheel  shaft  ran  in  the  two 
outer  bearings  at  one  end.  and  was  connected  to  the  motor  by  means  " 
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FlC.    4." A   4.",-TOX    RDLLISG-MlLr,   Fl.lWHEKl,. 

o£  a  solid  couplinsj.  foigefl  with  the  shaft,  and  bolted  to  a  couplins: 
forminff  a  portion  of  the  armature  spider.  By  this  means  it  is 
possible  to  remove  the  armature  without  disturbing-  the  fly-wheel 
or  its  beariiius. 

It  was  decided  to  make  the  changre  from  steam  to  electric  drive 
in  as  short  a  time  as  possible  :  the  ensrine  was  dismantled,  and  the 
mill  restarted,  driven  by  the  electric  motor,  with  a  total  stoppa«re 
of  only  1 1  days.  To  reduce  the  time  required  for  the  stoppage  to  a 
minimum,  it  was  proposed  to  utilise  as  far  as  possible  the  existinof 


could  bt-  instantly  stopped  while  the  motor  and 
flywheel  continued  running.  In  addition,  a 
water-cooled  jKist-brake  with  powerful  hand- 
wheel  was  fitted  on  the  combination  bedplate, 
the  brake  beinj;  arrangred  to  press  on  the  turned 
surface  of  the  flywheel.  The  ratio  of  leverage 
was  so  adjusted  that  sufficient  pressure  could 
not  be  applied  to  cause  dangerous  stresses,  but 
the  set  could  be  pulled  up  in  Iietween  one  arKl 
two  minutes. 

The  switchprear  forcontrollintr  the  motor  con- 
sists of  enamelled  slate  panels  fitted  with  am- 
meter, voltmeter,  shunt  resrulator  for  varying 
the  s]>eed  within  the  two-to-one  limits  of  the 
motor,  a  double-pole  main  switch,  ovei load  and 
no-voltage  circuit-breaker.  .\  s^witch  was  also 
provided  for  reversing  the  dii-ection  of  rotation 
at  a  slow  speed  for  emergency  use.  On  the 
board  is  mounted  a  multiple  knife-switch  diverter 
for  the  series  windings.  Each  switch  diverts 
a  certain  amount  of  current  from  the  series 
turns,  and  thus  alters  the  compounding.  When 
all  the  switches  aie  closed,  the  machine  prac- 
tically acts  as  a  shunt-wound  machine,  with  only 
about  .")  per  cent,  drop  in  sp  el  between  no-load 
and  full-load.  The  starter-  for  the  motor  was 
also  mounted  on  the  board,  and  consisted  of  a 
multiple-switch  starter  with  interlock,  so  that 
the  switches  must  be  ,  closed  in  the  right 
order. 

An  interlock  was  provided  between  the  starter 
and  the  shunt  regulator,  so  that  the  motor  could 
only  lie  started  with  full  field  at  the  slowest 
speed.  After  the  motor  had  attained  the  mini- 
mum tuU  speed,  the  speed  could  be  increased  up 
to  tlje  maximum  by  the  shunt  regulator  as  re- 
quired, but  only  when  the  starting  resistance 
had  been  cut  out  of  circuit.  The  starting  re- 
sistance itself  consists  of  heavy  cast-iron  grids. 
•  liberally  rated,  and  capable  of  starting  the  motor 
against  7.50  HP.  for  a  period  of  two  minntes. 
Additional  interlocks  were  provided  between  the 
breaker  and  the  starter,  so  that  the  breaker 
could  not  be  closed  unless  the  starter  was  in  the 
"  off  "  position. 

The  installation  at  the  Frodingham  iron  and 
Steel  Works  also  includes  a  large  7,'>0-K\v. 
"  Witton"  motor-generator  used- for  the  purpose 
of  cou))ling  together  two  portions  of  the  works 
operatmg  at  different  voltages.  The  machine 
converts  from  tilO  to  230  volts,  the  low-voltage 
side  having  a  continuous  capacity  of  7,.oOii 
amperes. 

The  whole  of  the  installation  was  supplied 
by  the  General  Electric  Co..  Ltd..  of  Witton,  Bir- 
mingham,   and  London. 

Thanks  are  due  to  the  Frotlingham  Iron  and 
Steel  Works  for  permission  to  take  the  photo- 
graphs and  to  publish  this  description. 


GLOVER'S  DETECTIVE  AND  PROTECTIVE 
DEVICES  FOR  CABLES. 


Fig.  5.— RoLLisG-Mii.r.  Motor  and  Fi.vwheei,  .\t  Work. 

engine  foundations,  and  the  bed  of  the  motor  was  so  designed  that 
a  number  of  the  existing  engine  foundation  bolts  were  used  for 
bolting  down  the  motor.  Tlie  shape  of  the  existing  foundation  wa.s 
such  that  very  little  alteration  was  required  to  make  it  suitable 
for  taking  a  three-bearing  motor  and  fly  wheel.  The  set  was  proVided 
with  a  mechanical  disconnecting  trip  coupling,  so  that  the  mill 


In  I'.il-i  MessT,s.  W.  T.  Ulover  &  Co.,  Ltd..  Trafford  Park, 
.Mfiiichester,  designed  and  iw tented  a  cable  which  entailed 
till'  nd  lition  to  a  cable  of  ordinary  coustnaction  of  a  subsi- 
ili;n\  or  test  conductor  in  the  form  of  a  spirally-wound  copper 
t:ipr,  .surrounding  the  inj^ulatetl  conductors  and  insulated  from 
tile  lead  .sheath  (or  from  the  armour  in  the  case  of  non-lead 
covered  caliles)  by  a  thin  layer  of  hygroscopic  in?ulatiug 
inatejial.  .\ny  external  injury  to  the  cable  must  entail 
dainajp  to  the  insulation  of  the  test  conductor  before  the 
iHMin  insulation  is  affected.  The  hygroscopic  dielectric  be- 
tuc.'n  the  test  conductor  and  the  earthed  iheath  is  made  of 
a  uiuiiiimm  thickness  to  \vithst,and  the  maximum  mechanical 
damage  which  may  be  encountered  in  laying  the  cable,  and 
at  the  same  time  to  have  an  insulation  resistance  of  the  order 
nf  -JU  to  100  megohms  per  mile.  It  will,  therefore,  be  clear 
liiiit  a  test  of  the  insulation  resistance  of  this  thin  dielectiic 
"ill  always  give  a  reliable  indication  as  to  the  integrity  of 
the  lead  covering  or  other  waterproof  sheath. 

The  facilities  afforded  by  the  test  sheath  for  obtaining  defi- 
nite uilormation  as  to  the  internal  condition  of  cable-s  have- 
IxH'ii  utihsed,  first,  for  the  customai-)'  periodical  insulation 
te^ts  on  networks  and  on  feeders  in  vulnerable  piwitions; 
.-econdly,  for  the  purpose  of  keeping  a  constant  watch  nii  the 
condition  of  the  cable  by  testing  at  any  desired  moment 
(with  the  cable  "  alive  ")  by  means  of  the  detective  anange- 
m(>nt  .shown   in  fig.  I. 

These  arrangements  allow  the  whole  of  the  dielectric  to  be- 
explored  without  the  necessity  of  isolating  the  cable. 

The  te.st  conductor  is  nomially  connected  to  earth,  .switch- 
)i<>sition  (n).  and  by  moving  the  switch  to  positions  (6)  and  (c) 
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respectively,  any  leakage  from  the  cores  is  indicated  and 
measured.  If  no  appreciable  leakage  exists,  movement  of  the 
swit-ch  to  position  (rf )  ena.bles  an  insulation  resistance  test 
of  the  test  sheath  dielectric  to  be  made,  and  any  exterior 
damage  rendered  apparent  and  localised.  An  incipient  fault 
on  a  power  supply  system  has  actually  been  located  by  a  fall 
of  potential  te-st  along  the  test  sheath  whilst  the  feeder  was 
kept  alive  and  supplied  power  at  6,600  volts.     Slight  damage 


Test  Sheath  hisulation 


J<iG.  1.— Glover's  Detective  Arrangement. 

may  thus  be  detected  in  the  initial  stages  without  inteiTup- 
tion  to  the  supply,  and  incipient  faults  may  be  located  and 
repaired  before  serious  and  widespread  troubles  have  been 
caused  by  effects  secondai-j-  to  such  damage. 

The  development  of  a  special  protective  system  for  use 
with  the  te.st  sheath  tyi^e  of  cable  has  provided  a  third  and 
much  wider  sphere  of  usefulness.    This,  in  combination  with 


POWLR     SrATION      BUS 


Fig. 


SUB     STATION     BUS     CARS 

-Diagram  of   Glover's   Protective    Gear, 


the  detective  arrangements  above  referred  to,  has  been 
patented,  and  is  known  a«  Glover's  Patent  Detective  and 
Protective  System. 

.Fig.  2  illustra^tes  the  essential  features  of  this  system,  and 
a  cursory  examination  of  the  diagram  wUl  make  it  apparent 
that  the  protective  gear  is  virtually  a  combination  of  leakage 
and  core  balance  protection,  antl  wiU  show  how  the  detective 


arrangements,  together  with  alarm  de^'ices,  such  as  signal 
lamps  or   bells,  are  combined    therewith. 

It  will  be  seen  that  the  test  sheath  is  connected  at  each 
end  to  the  high-teu.sion  side  of  a  potential  transformer  having 
I'oniparatively  low  ohmic  resistance,  but  high  reactance.  The 
other  high-tension  tenuinal  of  this  transformer  is  connected, 
first,  to  one  tei-minal  of  a  contact-maker  actuated  by  an 
A.c.  relay  (1)  which  is  connected  in  series  with  the  secondary 
nf  a  core-balancing  transformer;  secondly,  to  a  plate  gap, 
arranged  to  break  down  to  earth  at  a  predetermined  voltage, 
energising  the  potential  transfonncr  and  the  relay  (2)  in  its 
secondary  circuit;  thii-dly  (at  power-house  end  only),  to  a. 
selector  switch  making  connection  with  an  insulation  testing 
panel  as  shown  in  fig.  1. 

The  feeder  circuit-breakers  are  actuated  by  trip  coUs  of 
the  mowng-coil  type,  energised  by  a  battei-y  or  other  D.c. 
.source  of  supply,  one  pole  of  which  (the  same  pole  at  each 
end  of  the  feeder)  is  connected  to  earth.  Each  trip-coil  cir- 
cuit may  be  completed  by  either  of  the  two  contact-maker 
relays  (1)  and  (2)  mentioned  above. 

First,  assume  the  case  of  external  damage  to  the  cable 
penetrating  to  one  of  the  cores.  A  heavy  current  passes 
from  that  core  to  earth,  upsetting  the  core  balance,  actuating 
the  relays  (1).  Simultaneously  the  test  sheath  is  metallically 
connected  to  earth,  .so  that  the  circuit-breaker  trip-coU  cir- 
cuits are  completed  through  the  te.st  sheath,  earth  and  bat- 
teries, causing  the  circuit-breakers  to  open,  and  isolating  the 
faulty  feeder.  At  the  same  time,  the  core-balance  on  any 
sound  feeders  (supplying  in  parallel)  will  have  been  upset, 
actuating  the  relays  (1),  but,  there  being  no  earth  on  the 
test  sheaths  of  these  feeders,  the  tiip-coil  circuits  are  not 
completed,  and  are  therefore  not  energised. 

Secondly,  assume  that  there  is  a  leakage  from  any  on« 
core  to  the  test  sheath  {e.g.,  at  a  joint),  but  that  no  connec- 
tion is  made  to  earth.  The  potential  on  the  test  sheath  will 
rise  until  it  reaches  a  predetermined  point  at  which  the  plate 
gaps  will  puncture,  making  connection  to  earth  and  ener- 
gising the  potential  transformers  and  relays  (2).    The  circuit- 


FiG.    3. — Patent    Sheathed    Joint. 

breaker  trip-coil   circuits  are  thus  completed,   and   the  faulty 
feeder  is  isolated. 

Joints  are  admittedly  the  weakest  point  in  a  cable  network, 
so  that  it  is  important  that  these  should  be  "  sheathed  "  as 
efficiently  as  the  cable  itself.  Fig.  3  shows  Glover's  patent 
"  sheathed  "  joint.  The  cores  may  be  jointed  and  insulated 
in  any  approved  manner.  The  copper  test  sheath  tape  is 
cut  on  each  side  of  the  joint  in  such  manner  as  to  leave 
about  1  in.  of  ovei'all  paper  exposed  between  it  and  the 
point  of  splaying  out  the  individual  conductors;  about  1  in. 
of  copper  sheath  is  left  bare,  and  about  another  inch  of  paper 
is  left  between  this  exposed  copper  sheath  and  the  lead  of 
the  cable.  The  gap  in  the  test  sheath  is  bridged  by  about 
a.  dozen  or  so  small  copper  wires,  insilated  with  a  double 
braiding  of  cotton  and  woven  into  the  fonn  of  a  cage.  This 
cage  work  is  impregnated  with  insulating  compound  imme- 
diately before  use,  and  it  is  slipped  over  the  caliie  before  the 
conductors  are  jointed.  When  this  operation  is  completed, 
the  cage  is  bound  down  and  sweated  at  one  end.  It  is  then 
a.rranged  with  correct  clearance  around  the  conductors,  and 
it  will  be  found  that  the  cage  readily  assumes  a  symmetrical 
position.  The  wires  are  then  bound  down  at  the  other  end, 
and  any  small  surplus  on  the  wires  is  neatly  trimmed  off. 
The  lead  sleeve  is  then  placed  in  position  over  the  completed 
joint,  and  is  plumbed  and  filled  in  the  usual  manner.  Thus 
the  electrical  continuity  of  the  test  sheath  is  efificiently  mnin.- 
tained  across  joints,  the  main  current-carrying  conductors 
are  entirely  sheathed  by  the  test  conductors  at  joints,  and 
there  is  no  obstruction  to  prevent  the  compound  flowing 
freely  around  and  into  all  th«  intorsticee  of  th«  ioipts. 
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Summarised,  the  advantages  claimed  for  the  system  are:  — 
Damage  is  detected  immediately  by  insujation  resistance  tests 
between  the  test  sheath  and  lead,  and  complete  breakdown 
may  thus  be  forestalled.  By  means  of  the  test  sheath,  insula- 
tion tests  may  be  taken  whilst  cables  are  "alive"  and  in 
commission.  This  has  the  further  advantage  that  the  condi- 
tion of  the  insulation  is  observed  at  ivorking  pressures  and 
under  nonnal  ivoThing  conditions.  High  resistance  faults  be- 
tween core  and  lead  covering  may  be  located  by  fall  of  poten- 
tial test.s  taken  between  test  sheath  and  lead.  In  the  event 
of  complete  breakdown,  the  faulty  cable  is  instantaneously 
disconnect.ed.  The  device  discriminates  between  sound  and 
faulty  cables  feeding  in  parallel,  also  slight  and  serious 
primary  damage,  indicating  in  the  fonuer  and  disconnecting 
in  the  latter  case.  Joints  are  "sheathed"  as  efficiently  as 
the  cable  itself. 


THE     ASSOCIATION     OF     BRITISH     ELEC- 
TRICAL    ENGINEERS. 


A  MEETING  convened  by  the  Birmingham  Local  Section  of  the 
Institdtion  of  Electrical  Engineers  was  held  at  the  Uni- 
versity, Bii-mingham,  on  the  17th  inst.,  to  consider  the  pro- 
posed formation  of  an  As.sociation  of  British  Electrical  Engi- 
neers (Electricity  Supply).  Mr.  S.  T.  Allen  (chairman  of  the 
Binningham  Local  Section)  occupied  the  chair. 

Mr.  R.  A.  Chattock  explained  to  the  meeting  the  objects 
of  the  Association,  and  defined  the  suggested  qualifications 
for  membership.  He  said  the  necessity  for  the  fonnation  of 
an  association  of  this  kind  had  recently  been  occupying  the 
attention  of  electrical  engineers,  and  several  associations  had 
sprung  up  for  attaining  the  objects  that  he  had  mentioned. 
It  was  obviously  not  desirable  to  have  a  number  of  associa- 
tions of  this  kind  all  working  with  the  same  end  in  view, 
and  the  matter  was  brought  to  the  notice  of  the  Council  of 
the  I.E.E.,  and  was  very  thoroughly  considered  by  it.  It 
was  felt  that  it  w-as  highly  desirable  to  co-ordinate  the  efforts 
of  all  these  associations,  also  that  if  one  was  selected  it  would 
probably  have  the  effect  of  preventing  the  others  from  join- 
ing it ;  it  was  therefore  decided  to  try  and  foiTn  an  entirely 
new  association,  which  should  be  backed  by  the  weight  and 
influence  of  the  I.E.E.,  and  which  should  amalgamate  all 
the  existing  associations.  A  body  so  formed  would  be  excep- 
tionally strong,  and  it  would  be  able  to  carry  sufficient  weight. 
The  objects  of  the  Association  could  only  be  attained  by 
negotiations  with  employers'  associations,  "and  the  fact  that 
a  body  like  the  I.E.E.  was  in  sympathy  with  the  objects  of 
this  association,  and  was  actively  supi>orting  it,  must  be  of 
immense  value  in  can-ying  on  such  negotiations.  The  sug- 
gestion that  members  of  the  association  should  be  corporate 
members  of  the  I.E.E.  was  put  forward  with  the  idea  of 
ensuring  that  the  status  of  the  members  was  suitable  for 
occupying  positions  of  responsibihty ;  failing  this,  some  form 
of  examination  would  probably  have  to  be  prescribed  which 
members  would  be  required  to  pass  in  order  to  demonstrate 
their  fitness  for  responsible  posts.  There  was  no  doubt  that 
employers  would  want  some  sort  of  guarantee  as  regarded 
fitness,  and  membership  of  the  premier  electrical  Institution 
should  be  amply  sufficient,  requiring  as  it  did  the  passing  of 
a  technical  examination.  It  was  deemed  desirable  that  mem- 
bei's  of  the  proposed  association  should  not  put  themselves 
in  the  same  category  as  the  working  operatives'  trade  union, 
where  a  standard  rate  of  pay  was  demanded,  but  no  standard 
of  efficiency  was  offered,  or  even  aimed  at.  The  criticism 
had  been  offered  that  the  junior  engmeers  could  not  afford  a 
subscnption  to  this  association  and  to  the  I.E.E.  as  well. 
This  was  a  very  important  jxjint,  and  ho  wanted  to  impress 
upon  the  audience  that  if  they  were  going  to  use  the  gi-eat 
influence  of  the  I.E.E.  in  bettering  their  positions  and 
salaries,  it  was  only  fair  that  thev  should  accord  what  sup- 
port they  could  to  that  body.  There  must  be  hundreds  of 
electrical  engineers  who  were  not  members  of  the  I.E.E.,  and 
if  they  all  joined  up,  as  he  felt  very  stronglv  thev  should, 
they  would  not  only  be  supporting  the  I.E.E.,  but  they 
would  be  lendering  its  influence  on  their  own  behalf 
still  greater  by  increasing  its  numbers.  The  I.E.E.  had 
been  criticised  in  the  past  for  doing  so  little  for  its  members. 
This  criticism  might  have  been  deseiTed.  but  if  it  had,  he 
could  not  help  feelmg  that  it  wr.s  enfrirelv  the  fault  of  the 
members  them.selves  for  being  so  apathetic. "  Now  it  appeared 
that  some  of  the  members  had  awakened,  and  were  tn- 
ing  to  do  something  tangible  for  their  fellow  members,  with 
the  result  that  they  were  again  being  adverselv  criticised  bv 
the  veiy  men  they  were  trj-ing  to  help.  The  idea  underiying 
the  formation  of  this  association  was  to  make  it  embrace 
other  .sections  of  electrical  engineers  as  well.  Each  section 
would  have  its  own  council  and  executive,  with  representa- 
tion upon  a  grand  council,  which  would  be  closely  allied  with 
the  Council  of  the  I.E.E.  In  conclusion,  Mr.  Chattock  moved 
the  following  resolution  :—"  That  this  meeting  of  electricity 
supply  engineers,  called  by  the  Binningham  Ix)cal  Section 
of  the  Institution  of  Electrical  Engineers,  approves  the  forma- 
tion of  the  proTxised  Association  of  Electrical  Engineers," 
.-"dding  that  similar  re?olutions  bad  been  r>as£<'d  in  Kewcastk-. 
GiiisgoM-,   and   South  "■■'a^of. 

After  a  full  discussion,  the  resolution  w,-is  carried.     A  reso- 


lution was  passed  recommending  that  the  new  association 
should  be  associated  with  the  I.E.E. ;  also  that  the  proposed 
association  should  be  constituted  in  the  already  existing 
E.P.E.A.  Four  delegates  were  appointed  to  attend  the  mass 
meeting  to  be  held  in  London,  viz.  : — Messrs.  P.  T.  Burgess, 
E.  Forrest,  C.  Jones,  and  J.  T.  H.  Legge. 


THE  ELECTRICAL  TRADES  AFTER  THE 
WAR. 


Kepobt  of  the  Departmental  Committee. 


( i 'vntinued  from  page  582.) 

Section   I.— Electricity    Generation  and    Transmission. 

As  the  production  of  generating  and  distributing  plant  forms 
the  chief  part  of  electrical  manufacturing  it  has  been  neces- 
sary to  consider  whether  present  methods  of  generation  and 
distribution  are  adequate,  and  if  not  how  they  can  be  im- 
proved. The  witnesses  examined  on  these  ix>ints  concur  in 
the  opinion — 

(a)  That  it  is  of  vital  importance  to  every  industry  to  have 
a  free  circulation  of  cheap  and  efficient  fiower  supply. 

(6)  That  owing  to  obstacles  caused  by  the  present  adminis- 
trative methods,  which  they  unanimously  condemn,  the  sup- 
ply has  till  now  been  deficient,  with  consequent  serious  loss 
to  the  nation. 

(c)  That  the  removal  of  these  obs-tacles  will  be  followed  by 
a  widespread  extension  in  the  use  of  electricity  and  a  greatly 
increased  demand  for  every  kind  of  electrical  plant. 

The  home  demand  alone  for  electrical  machinery  and  appa- 
ratus should  already  have  been  sufficient  to  employ  a  manu- 
facturing industry  with  at  least  three  tunes  the  present  out- 
put. There  is,  therefore,  urgent  need  to  place  electrical 
energy  at  the  disposal  of  all  manufacturers  and  at  the  lowest 
possible  price,  w'hich  can  best  be  done  by  the  employment 
of  large  units  in  large  central  generatmg  stations  with  suit- 
able iutercounection  between  the  vanous  areas  of  supply. 
This  will  involve  the  subordination  or  discontinuance  of  the 
smaller   and   uneconomical    power   stations. 

The  obstacles  complained  of  arise  jjartly  from  the  prevail- 
ing official  atmosphere,  and  partly  from  legislative  enact- 
ments. In  this  country  the  attitude  towards  electrical  pro- 
gress has  been  far  too  lestrictive.  in  contrast  with  the  wide- 
spiread  official  and  public  encouragement  of  the  use  of  elec- 
trical energy  abroad.  The  existing  procedure  is  complicated 
and  responsibility  divided. 

In  the  past,  lack  of  foresight  in  the  granting  of  authority 
for  the  supply  of  electricity  has  allowed  even  adjacent  under- 
takings to  establish  works  differing,  not  only  in  type  of  plant 
and  mains,  but  also  in  pressures  and  frequencies,  with  the 
result  that  linking-up  and  interchange  of  power  is  now  extra- 
ordinarily difficult  and  costly. 

In  cases  where  pro^'isiou  for  compulsory  purchase  has  been 
insei-ted,  in  the  supjxjsed  interest  of  the  public,  it  is  impos- 
.sible  for  the  undertakings,  as  the  time  of  purchase  approaches, 
to  keep  abreast  of  technical  progress  or  to  exjiend  fresh  capital 
to  the  best  advantage.  Attention  is  also  called  to  the 
anomalous  inequalities  of  tenure  as  between  municipalities, 
ParliamentaiT  companies,  and  companies  working  under  Pro- 
visional Orders. 

The  general  consensus  of  evidence  is  that  all  matters  con- 
cerning the  development  of  electrical  supply  should  be  placed 
in  the  hands  of  a  new  and  independent  Boai-d  of  Commis- 
sioners free  from  political  control  and  untrammelled  by  past 
tra-ditions. 

The  evidence  leads  the  Committee  to  the  following  con- 
clusions :  — 

1.  That  Government  should  reeognise  the  dependence  of 
the  State,  both  from  military  and  industrial  standpoints,  upon 
the  supply  of  electrical  energy  regarded  as  a  "  ke\i  industry." 

2.  That  the  di.stribution  or  electri.cal  '-nergy  should  be  le- 
garded  no  longer  as  a  parochial,  but  as  a  national  question  of 
urgent  importance. 

3.  That  the  present  system  of  electrical  generation  and  dis- 
tribution is  behind  the  times,  and  is  a  serious  handicap  in 
international    competition. 

4.  That  the  luesent  conditions  are  mainly  due  to  faulty 
legislation  and  to  diA-ided,  and  therefore,  weak  executive 
control. 

.5.  That  remedial  and  unifying  legislation  governing  the 
supply  and  distribution  of  electrical  energy  should  be  intro- 
duced forthwith. 

6.  That  it  is  imperative  that  questions  concerning  the  dis- 
tribution of  electrical  energy  should  be  freed  from  political 
influence,  and  considered  solely  from  the  point  of  view  of 
national  requirements,  technical  possibihties,  and  naval  and 
military  needs. 

7.  That  co-ordinated  and  well  considered  schemes  are  neces- 
sary to  enable  local  developments  held  over  during  the  war 
to  be  handled  on  proper  lines  when  peace  is  declared. 

8.  That  the  determination  of  questions  concerning  concen- 
tration of  generating  plant,  with  a  resulting  economy  of  coal 
and   other  savings,   requires  immediate  attention 

9.  That  only  by   such  steps  can   the  electrical  manufactur 
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ing  industry  of  this  country  be  fully  developed,  not  only  for 
the  home  trade,  but  as  a  consequence  for  the  great  industry 
now  nidtuiing  overseas ;  that  the  gain  to  the  State  from  a 
well-planned  scheme  of  reconstruction  will  be  inestimable; 
and  that  the  items  which  are  capable  of  reasonable  calcula- 
tion, such  as  saving  in  fuel,  reduction  in  factory  costs,  and 
increased  output,  will  together  represent  not  less  than 
i;l()O,(XlU,00O  i>er  annum. 

Section  II.— Electric  Tr-iction. 
In  deliberating  on  electricity  supply  on  which  electrical 
manufactuiing  so  largely  depends,  the  Committee  has  hadv 
to  consider  the  position  of  electric  tramways  and  light  rail- 
ways, and,  to  some  extent,  the  general  electrification  of  rail- 
wuVs  in  the  United  Kingdom.  The  output  of  electrical  energy 
f or"  ti-action  purposes  is  already  nearly  1,000,000,(XXJ  units  per 
annum. 

Much  evidence  was  given  to  show  that  the  Tramways  Act. 
1870,  having  been  framed  in  the  days  of  animal  traction,  is 
long  since  out  of  date,  that  the  procedure  under  the  Lig;ht 
Eaihvay  Acts,  instead  of  being  cheap  and  expeditious  as  in- 
tended! has  proved  to  be  the  reverse,  and  that  iruproved 
legislation  is  required.  The  paralysing  effect  of  the  purchase*- 
clause  in  the  Tramways  Act  was  illustrated  by  many  cases 
given  in  evidence,  and  frequent  reference  was  made  to  the 
report  of  the  Royal  Commission  on  London  Traffic  (1905),  and 
the  recommendations  therein  on  the  subject  of  the  local  veto. 
An  acknowledged  traction  authority  urged,  in  advocating 
I  he  establishment  of  an  independent  Board  of  Electricity 
Commissioners,  that  one  of  its  most  important  duties  should 
oe  the  framing  of  a  simplified  model  Bill  to  replace  the  Tram- 
ways .A.cts.  1870,  and  the  Light  Railwavs  .\cts.  This  model 
Bill  would  deal  with  some  of  the  anomalies  and  disabilities 
under  which  the  tramway  industry  at  present  suffers — as,  for 
instance,  recurring  periods  of  purcha.se,  the  incidence  of  the 
burden  of  road  repairs,  periodical  revision  of  fares,  and  the 
settlement  of  rating  questions  and  ninning  jwwers. 

The  Committee  concurs  with  the  evidence  that  unless  there 
be  a  complete  revision  of  the  present  powers,  the  develop- 
ment and  growth  of  tramways  and  light  railways  will  con- 
tinue to  be  imi>eded.  with  a  cohsequeut  reduction  in  the 
demand   for  manufactured  products. 

The  electrification  of  radways  demands  consideration  from 
a  national  point  of  view.  It  should  be  dealt  with  homo- 
geneously, and  not  be  allowed  to  develop  in  a  piecemeal  and 
desultor\'  way.  A  witness  of  gi'eat  experience  st^ated  that  a 
return  of  from  10  to  15  per  cent,  on  the  capital  involved  could 
be  secured  from  the  ele<^trical  operation  of  some  of  our  im- 
portant railway  systems.  The  witness  added  that  the  con- 
veniences of  electric  traction  were  probably  more  important 
than  the  direct  financial  results.  He  was  quite  satisfied  fi'om 
a  thorough  investigation  of  two  complete  systems  (one  a  ver\ 
important  main  line)  that  electric  traction  per  sc  would  pay. 
The  Committee  is  of  opinion  that  such  an  important  deve- 
lopment as  the  electrification  of  railways,  which  will  cer- 
tainly take  place  in  the  near  future,  should  l)e  carried  out  in 
accordance  with  some  settled  general  principle,  so  that  all 
main  or  local  lines  may  be  properly  co-ordinated,  and  the 
power  stations  placed  in  positions  which  will  have  regard  to 
both  military  and  civil  needs. 

Section  Hl. — MANUFACTUnrNG. 

This  section  starts  by  defining  "electrical  manufac- 
.  tures "  as  including  boilers,  turbines  or  engines,  and 
the  electrical  generators  which  they  drive,  and  the 
mains,  instruments,  and  apparatus  connected  with  the 
distribution  and  consumption  of  electrical  energy.  It  is 
stated  that  the  manufacture  of  electrical  machinery  and 
.-ipparatu.s  has  been,  with  few  exceptions,  far  from  prosperous. 
"  Mo.st  of  the  companies  have  sustained  serious  losses,  necessi- 
tating the  writing  down  of  capital.  .  .  .  Thirty-two  elec- 
.trical  firms  with  an  aggregate  initial  paid-up  capital  of  just 
over  £1.5.000,000  have  been  obliged  to  write  oft'  no  less  than 
±'•3, lis. 000.  .  .  .  Few  of  such  companies  have  ever  oameil 
a  satisfactory  return  on  their  capital.  The  notable  exception 
ha.s  been  c-atole-making,  which  has  been  consistently  success- 
ful in  maintaining  its  lead,  both  in  the  quality  of  its  manu- 
factures and  in  financial  re&Tilts.  and  has  thus  been  able  to 
hold  its  own  in  the  world's  markets."  "Even  allowing  for 
mistakes  inevitable  at  the  inception  of  an  industiw.  and  for 
the  rapid  advance  of  electrical  .science,  involving  changes  in 
types  of  machinery  the  Committee  is  convinced  that  the 
results  would  not  have  been  so  generally  unfavourable  but 
for  the  hampering  conditions  t>eculiar  to  this  country."  "  On 
the  other  hand,  the  German  electrical  manufacturinc  industry- 
has  been  very  prosi)erous."  The  report  gives  in  the  follow- 
ing table  the  approximate  annual  value  Iiefore  the  war  of 
the  total  products  of  electrical  plant,  mains,  and  appliances 
in  Giv<it  Britain  and  Germany  respectively  :  — 

Great  Britain.        Germany. 
Total   electrical    products   ...  £22..5(X).000         f60.000.aX) 

Exports         > 7.500,000  15,000,000 

Imports  2.a33.000  63]  .000 

Consumntion    of    home-made 

machinerv  15.000.000  ^5.000.000 

The  approximate  annual  value  of  home-made  electnca! 
machinery  used  in  Germany  before  the  war  per  100  peonle 
Tas  about  £70,  which  ccntrasted  with  a  consumption  in  this 
conntrv  of  only  £9S. 

Of  the  fG'2,500,nOO  manufactured  in    this   country,   n    large 


proportion  has  been  produced  by  concerns  under  foreign  con- 
trol, and  in  the  case  of  Briti-sh  exports  a  proportion  is  known 
to  cons-ist  of  foreign  manufactures  reshipped  as  British  goods.      ' 
In    addition  to  the  legislative   obstacles   to   the   full  develop- 
ment   of    the    trade,    there    was    another    impoitant    factor, 
namely,  that  in  the  initial  stages  foreign  countries  possessed 
a  pioneering  advaut-age  in  the  fact  that  their  general  indus- 
trial progress  had  not  then  reached  so  high  a  degree  of  deve- 
lopment  as  had   Great  Britain  iq   the  application   of   steam 
engineering.        Great  Britain,    on    the  other  hand,    had  un- 
doubtedly attained  great    prosjjerity    and   technical   etficiency 
in  her  use  of  steam  plant,  and  there  was  therefore  less  induce- 
ment for  her  manufacturers  to  adopt  electrical  driving.     On 
the  Continent,  however,  the  introduction  of  the  use  of  elec- 
tricity coincided  with  tlie  advance   in   manufacturing  indus- 
tries,  and  there  was  e\ery  inducement   to  employ   the  new 
agent,  especially  as  it  did  not  involve  the  scrapping  of  power 
plant  still  in  good  condition.     Many  of  the  greatest  electrical 
inventions  originated   in   Great   Britain,    ami    there  is   little 
doubt  that,  as  in  the  ca.se  of  .steam,  our  lead  would  have  been 
maiutamed     had     the     prevailing    conditions    been    equally 
favourable,    particularly    as    this   country    already    possessed 
ample   skilled  labour  on   account  of   its  existing  engineering 
ilevelopment.     Another  factor  retarding  electrical  progress  in 
tireat  Britain  has  been  the  strength  of  the  gas  interests  and 
the   influence    they    exerted    to    stifle    competition.       Again, 
foreign   Govermneuts.    appreciating    the    importance   of   con- 
sei"ving  their  home  markets  as  a  basis  for  the  development  of 
overseas  trade,  imix)sed  protective  duties,   and  exerted  influ- 
ence on   State  Departments  to   purchase  native  goods.     The 
German  Government  has  always  been  ready  to  help  its  manu- 
facturers to  extend  their  trade   abroad.     German  diplomacy 
has   been  freely  placed  at    the   serv^ice   of  German  industry, 
and.  when  necessary,  has  not  hesitated  to  exert   pressure  in 
the  highest  quartere.     The   policy   of  German  manufacturers 
has  been  studiously  directed  not  only  to  secure  orders  in  this 
country  under  the  oi)en   competition   permitted  by  our  fiscal 
system,    but  also   to   the  effective  desti-uction    of   British   in- 
dustry.   Their  business  methods  have  been  expressly  designed 
to  dominate  the   markets  of   the  world,  to   which   end  they 
could  count  on  unlimited  support  from  their  Government  and 
their  banks.     .\n  industry  cultivated  under  such  encouraging 
conditions  has   had  an    immense    advantage  in    international 
competition    in    open   markets.     Such    markets   included    the 
United  Kingdom,  the  Dominions  of  the  British  Empire,  and 
the  South  .American   Republics,    whose    industries   had    been 
largely  develoi)ed  by  British  capital,  esi>ecially  in  the  field  of 
railway  construction,  and  German  manufacturers  have  made 
strenuous  efforts  to  secure   and  hold  those   markets. 

The  importance  of  a  close  connection  between  finance  and 
manufacture  cannot  be  over-estimated.  German  financiera 
have  always  identified  themselves  with  German  industries,  • 
and  it  has  been  their  custom,  when  providing  money  for  a 
concession  or  contract,  to  enforce  the  use  of  German-made 
machinery.  This  applied  not  only  to  the  original  contract, 
but  to  subsequent  replacements  and  extensions,  the  import- 
ance of  which  in  a  new  and  constantly  developing  field  has 
not  hithei-to  been  sufficiently  appreciated  by  British  manu- 
facturers and  financiers. 

Some  British  companies  oiJerating  in  South  America  have, 
owing  to  the  influence  of  Gennan  finance,  entirely  ceased  to 
purchase  British  goods.  Many  instances  have  been  cited, 
including  the  well-known  ca.se  of  the  Victoria  Falls  Co.,  in 
which  orders  which  ought  to  have  come  to  Great  Britain, 
were  by  financial  influence  secured  to  Germany.  At  the  out- 
break of  war.  negotiations  were  in  progress  for  the  acquisi- 
tion bv  Gennany  of  financial  control  in  existing  companies  in 
the  United  Kingdom,  as  well  as  in  the  British  Dominions 
and  India,  which,  if  successfully  concluded,  would  have  still 
further  restricted  the  use  of  British  goods  in  many  paxts  of 
the  Empire. 

Much  of  the  floating  finance  to  enable  German  manufac- 
turers to  secure  and  carry  out  their  contracts  both  abroad 
and  in  British  Dominions,  has  been  provided  in  London,  so 
(hat  our  financiers  and  discount  houses  have  often  found  the 
means  by  which  Germany  has  fought  the  British  manufac- 
turer. 

The  Committee  has  been  struck  by  the  thorough  organisa- 
tion of,  and  close  co-oiwration  between,  the  leading  Gennan 
manufacturers,  and  bv  the  strength  of  the  links  which  con- 
nect them  with  the  affiliated  organisations  abroad.  There  is 
conclusive  evidence  of  the  existence  of  German  control  over 
companies  ostensibly  British,  and  that  Gennan  control  has 
also  often  been  exercised,  to  the  detriment  of  British  inter- 
ests indinvtlv  through  comi>anies  incorporated  in  Amenca, 
Switzerland,  and  otlier  neutral  countries.  For  several  years 
past  there  has  been  in  Gennany  a  consistent  ix)licy  of  amalga- 
mation and  association,  and  several  establishment's  of  world- 
wide importance  have  thu.s  been  built  up.  Only  two  or  three 
Gennan  companies  are  seriously  engaged  in  the  electrical 
business  overseas,  and  the  competition  which  Bntish  manu- 
facturers have  to  face  is  almost  entirely  with  these  houses. 
But  these  competitors,  though  few.  have  immense  resources, 
with  highly  trained  staffs  and  competent  workmen,  their 
fa-'tories  are  well  equipped,  thev  h_ave  established  branches 
ill  over  the  -^'orld.  and  maintain  elaborate  research  labora- 
tnr'p=  Thev  have  enormous  financial  strength,  for.  m  addi- 
tion to  .their  own  cnnit-il.  they  are  closelv  bound  up  with 
leading  financial  institution?,  cot  only  in  Germany  but  elpe- 
whe'v  on  tho  Continent,  in  a  manneT  which  does  not  exist 
in  Great  Britain. 
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In  contrast  with  this  policy  of  association,  which  has  proved 
so  successful  both  in  Gennany  and  in  America,  Great  Britain 
has  always  discouraged  combination,  fearing  a  rise  of  prices 
to  the  detriment  of  the  consumer.  As  a  result  of  this  policy 
of  isolated  effort,  numbers  of  small  concerns  have  arisen,  each 
sti-uggling  against  the  other  for  bare  existence.  By  asso- 
ciation it  would  be  possible  to  manufacture  each  class  of 
appai"atus  in  the  most  suitable  factoi-j',  the  management  of 
which  would  thus  be  concentrated  on  its  own  specialty  in- 
steady  of  being  wasted  on  h  variety  of  products.  It  is  essen- 
tial that  output  should  be  thus  consoUdated  instead  of  re- 
maining in  the  hands  of  a  number  of  weak  concerns,  many 
of  which,  moreover,  have  further  reduced  their  competitive 
power  by  dabbling  in  a  variety  of  productions.  The  Com- 
mittee is  convinced  that  under  properly  organised  combina- 
tion or  association  the  cost  of  production  will  be  materially 
reduced,  and  that  there  is  no  reason  to  fear  that  enhanced 
prices  will  be  charged  to  the  consumer  as  a  result  of  such 
combination.  If  electric-al  factories,  which  ai'e  unquestion- 
ably necessary  on  national  considerations,  are  to  be  main- 
tained in  a  state  of  efficiency,  stejw  must  be  taken  at  the 
eajhest  possible  moment  to  deal  with  the  problem.  A  sound 
and  pennanent  industry  can  be  established  not  only  to  supply 
the  home  market,  but  to  secure  a  much  greater  propoi-tion 
of  the  overseas  trade  of  the  world.  This  can  be  done  either 
by  amalgamation  among  the  companies  engaged  in  the  in- 
dustry or  by  the  development  of  the  practice  of  association 
for  common  purposes.  In  whichever  direction  action  be 
taken,  the  Committee  is  convinced  of  the  need  for  reform. 
Only  by  the  creation  of  strong  combinations  will  it  be  possible 
for  Great  Britain  to  compete  with  the  great  foreign  corpora- 
tions, which  not  only  manufacture,  but  imdertake  compre- 
hensive contracts,  make  powerful  financial  alliances,  and  thus 
exert  in  every  direction  greater  influence  than  is  possible  in 
the  case  of  any  individual  finu. 

iVn  important  advantage  resulting  from  such  combination 
would  be  the  extension  of  standardisation,  which  the  Com- 
mittee considers  is  of  the  highest  importance  from  a  national 
as  well  as  from  an  international  point  of  view.  It  is  to  be 
hoised  that  the  Government  wiU  do  its  utmost  in  future  to 
accept  recognised  standard  i)lant,  as  its  example  in  the  past, 
in  calling  for  modifications,  has  had  a  pernicious  influence 
on  other  buyers.  During  the  war  makers'  standards  have 
perforce  been  accepted,  and  have  been  found  to  satisfy  all 
practical  requirements.  \Miile  it  is  hoped  that  in  the  case  of 
heavy  plant,  British  standards  may  be  acceptable  abroad, 
makers  must  be  prepared  to  adjust  themselves  to  the  needs 
of  the  country  concerned,  where  accessories  of  a  different 
type  have  become  universal.  It  cannot  be  expected  that  our 
export  trade  will  compete  successfully  in  the  future  unless 
the  language,  prices,  and  measures  current  in  each  country 
are  employed  in  the  catalogues  and  descriptive  matter  issued. 

Tlie  necessity  for  protective  duties  has  been  emphasised  by 
many  witnesses  connected  with  manufacturing  interests,  and 
has  been  frankly  recognised  by  representatives  of  purchasers. 
The  Committee  is  convinced  that  adequate  protection  is 
necessajy,  and  should  be  given  at  least  for  a  period. 
{To  he  coniimied.) 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readers  are  invited  to  submit  particulars  of  new  or  improrei 
df  vices  and  apparatus,  which  will  be  published  if  considered  of 
snfficient  interest. 

Water-Testing  Apparatus. 

The  presence  of  salt  in  boilers  is  highly  objectionable.  In  the 
ordinary  course,  the  water  in  boilers  is  tested  regularly  by  the 
ealinometer  :  these  tests  are  satisfactory  so  far  as  they  go,  but  give 
no  indication  of  the  rate  at  which  salt  is  entering  the  boiler. 

The  Simplex  Patent  Salt  Detector,  made  by  Bromell  Patents 
Co.,  Ltd.,  12,  Bath  Street.  Liverpool,  is  designed  to  give  a  con- 
tinuous indication  of  any  salt  in  the  feed  water,  and  thus  show  the 
presence  of  salt  there  before  it  enters  the  boiler  :  also  in  the  event 
of  a  sudden  increase  of  salt  it  gives  warning  immediately.  The 
apparatus  is  very  simple,  its  working  being  based  on  the 
fact  that  pure  water  has  a  high  electrical  resistance,  which 
falls  if  certain  compounds  are  added  to  the  water.  The 
essential  part  of  the  apparatus  is  a  glass  vessel  fitted  with  two 
electrodes,  by  which  a  current  is  passed  through  a  sample  of  the 
feed  water.  The  necessary  current  is  taken  from  any  convenient 
power  or  lighting  circuit,  either  direct  or  alternating  current.  The 
electrodes  are  made  of  a  special  grade  of  carbon,  and  are  so  arranged 
that  no  metal  part  of  the  connections  is  in  contact  with  the  water. 
The  electrodes  are  adjustable,  so  that  the  sensitiveness  of  the  in- 
strument can  be  varied. 

In  the  Simplex  apparatus  a  resistance  is  introduced  which  is 
preferably  in  the  form  of  an  incandescent  lamp.  By  varying  this 
resistance  (by  using  lamps  of  different  candle  power),  the  sensitive- 
ness can  be  varied  as  desired.  A  high-candle-power  lamp  give* 
greater  sensitiveness,  and  a  low  candle-  power  less  sensitiveness. 
The -voltage  of  "the  lamp  should  be  slightly  lower  than  the  line 
voltage.  The  lamp  shows  no  light  when  the  water  is  fresh,  but  as 
soon   as  ssilt   is   jiresent,  will   begin   to   glow   a   dull  red,  which 


gradually  increases  to  full  brightness  as  the  salt  increases.  The 
brightness  of  the  lamp  enables  it  to  be  seen  at  a  glance  whether 
there  is  salt  in  the  feed,  and  whether  it  is  in  sufficient  quantity  to 
require  immediate  attention.  The  voltmeter  gives  a  quantitative  in- 
dication of  the  amount  of  salt  present,  and  may  be  calibrated,  if 
desired.  This  cannot  be  done  with  any  great  accuracy,  in  the 
majority  of  cases,  as  the  readings  vary  considerably  with  the  tem- 
perature of  the  feed  water.  If  desirable  a  definite  warning  may  be 
given  by  a  bell  or  buzzer,  which  is  arranged  to  operate  by  a  relay 
connected  in  series  with  the  instrument. 

As  wUl  be  seen  from  the  illustration,  the  whole  apparatus  is  self- 
contained  in  a  polished  teak  case,  with  a  plate-glass  door.  The 
buzzer  is  fitted  to  the  outside  of  the  case,  while  the  connection  to 
the  electric  circuit  is  made  by  a  plug,  so  that  a  connection  can  be 


Fig.  1. — The  Simplex  Patent  Salt  Detector. 

taken  from  any  lampholder.  The  various  indicators — voltmeter, 
lamp,  and  buzzer— can  equally  well  be  fitted  in  any  other  position, 
and  at  any  distance  from  the  instrument. 

Should  a  log  be  required  showing  the  condition  of  the  feed 
throughout  a  watch,  a  recording  voltmeter  with  a  roll  or  circular 
chart  operated  by  clockwork  in  the  usual  way  may  be  fitted.  The 
sensitiveness  of  the  instrument  is  very  great,  and  compares  well 
with  that  of  the  nitrate  of  silver  test.  One  grain  of  salt  per  gallon 
can  readOy  be  shown.  It  is  thus  very  suitable  for  use  in  connection 
with  the  distilling  of  fresh  water  tor  drinking  purposes.  While 
the  apparatus  waB  intended,  in  the  first  instance,  for  use  in  marine 
work,  there  are  many  other  applications  in  connection  with 
chemical  works,  kc,  which  will  readOy  occur  to  those  familiar 
with  them. 

The  Wild-Barfleld  Electric  Muffle. 

The  Wild-Barfield  muffle  comprises  an  inner  cylinder  of  highly- 
refractory  material  and  an  outer  cylinder  from  which  it  is  insulated 
by  special  lagging.  The  inner  pot  is  woungi  with  a  heating 
and  magnetising  coil,  the  ends  of  which  are  connected  to  terminals 
on  the  exterior  of  the  outer  cylinder.     The  latter  is  wound  with  a 


Fig.  2. — The  Wild-Baefield  Electeic  Muffle. 

coil  of  special  wire,  which  forms  the  pyrdsoopio  detector  and 
antomatically  gives  the  change  point  of  carbon  steel,  similarly 
connected  with  terminals  to  the  galvanometer  circuit  through  a 
special  device  known  as  a  compensator,  which  has  been  designed 
for  balancing  inequalities  of  voltage  in  the  heating  and  magnet- 
ising circuit  in  order  to  give  a  clear  and  steady  reading  on  the 
■'iVlvanometer  scale.     It  consists  of  a  hard-wood  frame  wound  with 
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primary  and  secondary  coils  of  insulated  copper  wire  connected  to 
terminals  for  the  electric  supply  and  galvanometer  circuit 
respectively. 

A  reg'ulating'  switch  is  supplied  to  keep  the  current  within  the 
necessary  limits  of  heating  required.  The  current  consumption  is 
comparatively  small ;  a  muffle  having  an  internal  chamber  dimen- 
sion of  12  in.  X  4  in.  takes  1,400  watts  to  reach  a  temperature  of 
about  1,000^  C.  On  account  of  the  excellent  heat-resisting  qualities 
of  the  lagging  used,  the  heat  losses  are  small. 

It  will  be  readily  seen  that  the  advantages  of  this  furnace  are 
numerous.  In  addition  to  laboratory  work,  it  is  used  for  hardening 
drills,  annealing,  &c..  and,  as  the  furnace  is  portable,  it  can  be  used 
in  situations  where  the  use  of  other  types  would  be  impossible.  It 
should  be  noted  that  the  adoption  of  the  pyroscopic  detector,  in 
conjunction  with  any  type  of  furnace,  ensures  the  finest  possible 
jirain,  and  prevents  the  steel  becoming  overheated. 

The  apparatus  is  made  by  Automatic  &  Electric  Fuenace.s 
Ltd.,  (;,  Old  Queen  Street,  S.W.  1. 


LEGAL. 


Hume  c.  Ferranti,  Ltd. 
In  the  King's  Bench  Division,  on  June  18th,  a  Divisional  Court, 
composed  of  Mr.  Justice  Shearman  and  Mr.  Justice  Sankey,  heard 
an  appeal   from   the   judgment  of  Judge   Hogg,  in  the  Oldham 
County  Court,  in  this  case. 

Mr.  Rigby  Swift.  K.C,  appearing  for  the  defendants,  who  were 
the  appellants,  said  that  the  judgment  from  which  he  was  appealing 
was  given  on  Decemlier  20th,  1917,  and  was  in  effect  that  the 
plaintiff  was  entitled  to  .£2  14s.  for  breach  of  an  implied  under- 
taking by  the  defendants  to  find  plaintiff  a  reasonable  amount  of 
work.  The  amount  in  dispute  (said  counsels  was  a  small  one, 
but  the  case  governed  a  great  many  others,  and  it  was  regarded  as 
a  test  case.  It  was  really  a  point  of  substance  as  to  procedure 
raised  under  the  Munitions  of  War  Act,  1915,  and  the  Acts  amend- 
ing it.  The  learned  County  Court  Judge  thought  so,  and  gave 
costs  on  the  High  Courts  scale.  Plaintiff  was  an  iron  moulder  in 
their  engineering  works  at  Hollinwood.  near  Manchester.  He  was 
a  piece-worker,  and  his  average  earnings  amounted  to  £2  14s.  a 
week.  It  was  said  that  the  custom  was  that  where  there  was  no  work 
there  should  be  no  pay,  but  the  whole  question  was  whether  the 
Munitions  of  War  Acts  had  imported  a  term  as  to  notice  into  the 
agreement,  and  whether  the  term  having  been  so  imported  the 
plaintiff  could  sue  for  a  breach  of  the  term  in  the  County  Court. 
On  May  3rd  a  section  of  the  men,  about  117,  of  whom  the  plaintiff 
was  not  one,  went  out  on  strike.  In  consequence  of  that  action 
on  the  part  of  the  men,  the  employers,  rightly  or  wrongly,  stopped 
the  whole  of  the  work.  The  County  Court  .Tudge  found  that  the 
defendants  were  wrong  in  not  providing  plaintiff  with  work.  The 
man  was  not  dismissed  ;  he  remained  in  the  defendants'  employ- 
ment ready  for  work.  His  contention  was  that  the  Judge  wrongly 
construed  the  Acts  of  Parliament,  and  that  plaintiff  was  not 
entitled  to  judgment. 

Mr.  Cyril  Atkinson,  K.C,  for  the  respondent,  contended  that 
the  real  question  brought  before  the  judge  was  whether  the  terms 
of  employment  were  varied  by  the  Acts  of  Parliament ;  but  it  was 
not  admitted  by  the  plaintiff  that  when  there  was  no  work  there 
should  be  no  pay.  The  only  thing  admitted  was  that  if  before  the 
passing  of  the  Munitions  Act  there  was  no  work  there  should  be 
no  pay,  but  after  tlie  passing  of  the  Act  he  was  entitled  to  a  week's 
notice.  Prima  fiicie,  an  employer  was  bound  to  find  work  for  his 
servant,  but  an  employer  might  get  away  from  that  duty  by 
proving  custom  in  the  trade  that  if  there  was  no  work  there  should 
be  no  pay.  Under  the  Act  a  man  could  not  leave  his  employment 
without  notice,  and  on  the  other  hand,  it  was  provided  that  notice 
of  dismissal  should  be  given  by  the  employer. 

Me.  Justice  Shearmax,  in  giving  judgment,  said  that  the 
County  Court  Judge  had  held  that  the  Act  of  Parliament  had 
imported  the  term  as  to  notice  into  the  contract,  but  even  if  it  was 
80  imported,  the  Act  appointed  a  special  tribunal  to  deal  with  the 
matter.  In  his  opinion  the  County  Court  Judge  was  wrong  in 
holding  that  it  was  so  imported  by  the  Act  and  the  plaintiff  was 
right  in  his  contention  that  the  only  tribunal  by  whom  the  matter 
could  be  decided  was  the  Munitions  Tribunal.  The  plaintiff'  had 
brought  his  action  in  the  wrong  Court,  and  on  that  ground  the 
appeal  must  be  allowed,  with  costs. 

Mr.  Justice  Sankey  concurred. 

Mr.  Cyril  Atkinson  asked  for  leave  to  appeal,  as  many  other 
workmen  were  affected  by  the  judgment. 

Mr.  Justice  Shearman  said  that  he  (Mr.  Atkinson)  would  have 
to  go  to  the  Court  of  Appeal  for  leave  to  appeal. 


Harris  c.  Hinds. 
In  the  King's  Bench  Division,  on  June  19th,  Mr.  Justice  Coleridge 
had  before  him  an  action  in  which  Mr.  Thos.  Harris,  now  trading 
as  Albert  Lee  &  Co.,  and  Albert  Lee  i:  Co.,  Ltd.,  of  '1  and  .S,  New 
Zealand  Avenue,  E.G.,  claimed  from  J.  H.  Hinds  X  Co.,  of  G,  Eldon 
Street.  London,  the  sum  of  £158  paid  to  defendants  for  electric 
batteries  which  were  alleged  to  be  defective  and  useless,  and 
damages  for  alleged  breach  of  ctratract. 

Defendants  paid  £20  into  Court  in  respect  of  a  number  of 
batteries  in  question,  and,  in  respect  of  the  remainder,  denied  that 
they  were  defective  and  useless,  as  alleged. 

Mr.  J.   B.  Matthews,   K.C,  and   Mr.  Thorpe   appeared   for  the 


plaintiffs,  and  Mr.  Langdon,  K.C,  with  Mr.  Wallington  for  the 
defendants. 

Mr.  Matthews,  in  opening,  explained  that  the  reason  there 
were  two  plaintiffs  was  that  Mr.  Harris  converted  his  business  into 
a  company,  whicli  was  incorporated  in  May,  191(>,  and  it  was 
doubtful  whether  some  of  the  damages  accrued  to  Mr.  Harris 
before  his  assignment  of  the  assets  to  the  company.  Before  the 
formation  of  the  company  Mr.  Harris  carried  on  business  at  2.S  and 
29,  London  Wall.  The  defendants  were  in  normal  times,  said 
counsel,  clock  and  watch  manufacturers,  but  they  also  h;id  dealings 
in  electric  batteries  and  refills.  The  plaintiffs  bought  from  the 
defendants  a  large  number  of  these  batteries  upon  a  warranty  that 
they  had  a  certain  period  of  life — that  was  life  after  they  had  been 
on  the  shelf.  Four  months  was  the  period  during  which  they 
were  supposed  to  retain  tlieir  full  lighting  power.  Plaintiffs'  case 
was  that  the  warranty  ran  from  the  time  at  which  the  goods  were 
delivered  to  them.  Plaintiffs  were  middlemen  selling  to  i-etailers, 
and  the  defendants  were  not  themselves  the  manufacturers  of  the 
articles,  but  they  sold  direct  in  their  name  and  were  personally 
liable  on  the  contract.  They  got  the  goods  from  the  Inter-State 
Electric  Novelty  Co.  of  the  United  States.  Plaintiffs'  order  was 
given  on  February  15th  for  20,000  No.  920  electric  torches.  On 
March  1st.  Mr.  Pott,  acting  for  the  defendants,  called  upon  the 
plaintiffs,  and  said  there  had  just  arrived  in  England  9,000  of  a 
kind  exactly  similar  to  the  20,000  ordered,  and  asked  if  they  would 
take  immediate  delivery  of  that  consignment.  This  was  agreed 
to,  the  price  being  5s.  3d.  a  dozen  plus  the  shipping  charges.  The 
9,000  duly  came  to  hand,  but  as  they  were  in  advance  of  what  the 
plaintiffs  required  for  their  business,  the  cases  were  not  at  once 
broken  open.  When  plaintiffs  did  break  open  the  cases,  they  found 
that  some  of  the  batteries  were  sweating,  which  was  the  first 
symptom  of  decay.  When  they  came  to  test  them,  they  found  that 
they  were  defective  and  wholly  useless  for  the  purpose.  The  three- 
cell  batteries,  which  should  have  shown  a  voltage  of  4 '5,  were 
below  4,  and  the  two-cell  liatteries,  which  should  have  shown  a 
voltage  of  3.  were  below  2'."),  while  a  large  number  showed  no 
voltage  at  all.  Plaintiffs  were  unable  to  state  the  precise  number 
which  showed  no  voltage,  but  there  were  many.  They  had  paid 
in  respect  of  the  goods  £17()  7s.  5d..  and  for  shipping  charges 
£17  12s.  9d.,  and  for  cartage  and  labour  £2  10s. — am.ounting  in 
all  to  £190  10s.  2d.  They  telephoned  to  the  defendants,  and  told 
them  that  the  goods  were  of  no  use  and  that  they  must  take  them 
back.  They  were  doing  a  tremendous  business  in  these  things  at 
the  time,  and  they  could  get  no  satisfaction. 

In  reply  to  the  Judge,  Mr.  Matthews  said  that  the  goods  were 
not  actually  sent  back,  as  plaintiffs  were  anxious  to  keep  on  good 
terms,  and  the  matter  was  not  one  of  urgency.  Defendants  said 
they  would  communicate  with  their  people  across  the  water,  but  he 
(counsel)  contended  they  had  rejected  the  goods  legally.  He  pointed 
out  that  the  defendants  had  admitted  liability  regarding  some  of 
the  batteries  by  paying  C20  4s.  into  Court,  and  he  asked  his  Lord- 
ship to  judge  of  the  character  of  the  whole  of  the  goods  "  by  the 
company  they  had  kept."  As  to  the  claim  of  the  plaintiffs  for 
damages,  he  said  there  was  a  "  roaring  "  sale  for  these  goods,  and 
plaintiffs  had  lost  the  profit  they  would  have  made  on  the  sale  to 
retailers.  In  respect  of  that  they  claimed  £65,  which  worked  out 
at  33S. 

Before  counsel  had  concluded  his  opening  statement,  it  was 
announced  that  the  case  had  come  to  an  unexpected  termination, 
as  the  parties  had  arrived  at  a  settlement.  He  handed  a  note  to 
the  Judge,  and  stated  that  the  parties  would  resume  business 
together. 

The  action  thus  terminated,  the  terms  of  settlement  not  being 
announced. 


WAR  ITEMS. 


Exports     to     Switzerland:     Prohibition. — ^The    "  London 

Gazette"  for  June  25th  contains  a  lengthy  proclamation  re- 
lating to  the  prohibition  of  exportation  of  certain  articles  fro*u 
the  United  Kingdom  to  Switzerland. 

Uruguay. — The  "  Review  of  the  River  Plate  "  contains 
the  following  paragraph  :^"  The  Government  has  instructed 
the  National  Gffice  for  the  Inspection  of  Banks  to  intervene 
in  all  operations  can-ied  out  by  the  '  TrausatUlntica  '  Tram- 
way Co.,  with  the  object  of  preventing  that  company  caiTV- 
ing  on  any  commercial  transactions  with  firms  whose  names 
appear  in  the  'Statutory  List.'  " 

League    of   German    Electricity    Supply   Undertakings. — 

The  Vossischc  Zeitunji  of  May  'l.in\,  in  reporting  lirietiy  the 
third  annuaJ  meeting  of  thr  Ivcague  of  Electricity  Supply 
Undertakings  of  Germany,  states  that  the  League  now  in- 
cludes all  "compimies  of  any  imixirtance  in  the  domain  of 
electricity  supply  a'nd  finance.  In  the  affiliated  c-oueerns  about 
2^  iiiilliaids  of  capital  arc  invested. — Hoard  of  Trade  Journal. 

Bolting  the  Door  Against  Bosch. — With  reference  to  our 
paragraph  under  this  heading  last  week,  w'e  undenstand  that 
news  lias  been  received  that  the  .\ii.stralian  Government  lias 
prohibited  the  imjxirtation  into  .\ustralia  of  .\nierican-inuiie 
Bosch  magnetos.  The  High  Commissioner  of  the  Common- 
vt'ealth.  in  a  letter  announcing  this  fact,  says  that  "this 
action  has  been  taken  in  order  that  tlie  Commonwealth  may 
not  be  a  party  to  maintaining  Geniian  trade  names  for  the 
ultimate  benefit  of  Gcnnan  manufacturers  after  the  war." 


610 


THE    ELECTRICAL    REVIEW^ 


[Vol.  S2.     No.  2,118.  Jdne  28,  1918. 


Strike  at  Miilheini. — ^'I'he  "  Timos  "  correspondent  at  the 
Hague  .say.s  that  an  e.itensiw  strike  l)roke  out  on  Thursday 
last  week  at  Miillieini,  near  Ciilogue,  at  "  a,  fonner  cable  fac- 
tory which  is  now  a  nmnitioiis  works."  About  '2li,lltXl  workers 
struck.  Trouble  had  been  brewing  for  some  tiiue,  but  the 
reduction  of  the   rations   was  the  la.^t  straw. 

Tramway  and  HIectricity  Managers  and  Military  Service. 

— By  an  arrangement  between  the  Local  Government  Board 
and  Sir  Auckland  tieddes,  the  managers,  of  the  new  military 
age,  of  municipal  electricity  works  and  tramways  are  not 
at  present  to  be  called  up  for  medical  examination,  but  this 
arrangement  is  subject  to  reconsideration  at  the  end  of  three 
months. 

Machine  Tools  and  Woodworking  Machines. — .\  circular 
letter  has  been  addresMiHl  l.>y  the  Ministry  of  Munitions  to 
all  controlled  establishments  pointing  out  that  it  is  an  offence 
under  Regulation  3li.\  of  the  Defence  of  the  Realm  Regida- 
tions  for  any  person  to  buy  or  .sell  a  machine  tool  or  wood- 
working machine  without  the  permission  of  the  Ministry, 
even  although  such  tool  or  machine  may  be  described  as 
"  scrap,"  and  stating  that  in  view  of  the  fact  that  it  has 
been  brought  to  the  notice  of  tbe  Ministry  that  in  certain 
cases  machines  have  been  bought  and  sold  as  "  scrap  "  in 
contravention  of  the  regulations,  those  regulations  in  future 
will  be  rigidly  enforced. 

The  Machine  Tool  Dep.irtment,  Charing  Cross  Buildings,  Embankment, 
must  be  notified  of  any  machine  tools  or  woodworking  machines  alleged  to 
bt-  "  scrap  *'  which  a  firm  may  have  for  disposal,  so  that  inspection  can  be 
made  on  behalf  of  the  Ministry.  The  firm  will  he  infornK^d  as  soon  as 
possible  after  an  inspection  has  been  made,  whether  the  machine  tools  in 
question    have    been   classified    as   "  scrap  "    or  as    '*  serviceable  "    machines. 

If  the  machine  is  classified  as  "scrap  "  the  fact  will  be  notified  by  the 
Ferrous  Scrap  Department,  Whitehall  Place,  S.W'.  1,  and  such  **  scrap  " 
machine  may  only  be  disposed  of  in  accordance  with  the  instructions  received 
from   that    Department. 

If  the  machine  is  classified  as  a  "  serviceable  "  machine  the  fact  will  be 
notifietl  by  the  Department  of  Engineering  (Central  Clearing  House  Section), 
and  the  machine  will  in  that  event  be  placed  on  the  list  of  second-hand 
machines  available  for  transfer  kept  by  the  Ministry,  and  notification  of  its 
disposal    will    be    sent     by      " 


Ministry. 


Machine    Tool    Departn 


of    the 


German  Stocks  in  Neutral  Countries. — .\  member  of  the 
House  of  Comijioiis  last  week  a.-^ked  the  President  of  the 
Board  of  Ti-ade  whether  he  had  any  official  information 
showing  that  Germany  was  having  goods  manufactured  in 
neutral  countries  with  a  view  to  exporting  them  to  the 
United  Kingdom  as  neutral  goods  at  the  conclusion  of  the 
war,  and  that  large  quantities  of  raw  materials  were  actually 
held  in  England  to-day  occupying  store  space  and  ready  to  be 
shipped  to  neutral  countries  for  manufacture  directly  there 
was  a  chance  of  exix>rt ;  and,  if  so,  whether  any  of  these 
goods  were  German  ov\iied  and  were  transferred  to  neutral 
nominees  at  the  commencement  of  the  war.  In  reply,  Sir 
Albert  Stanley  said  that  he  had  no  official  information  to  the 
effect  stated,  but  he  would  be  glad  to  consider  any  evidence 
as  to  the  storage  of  goods  on  foreign  account  in  this  country. 
The  Imports  and  Exports  (Temporary  Control)  Bill,  when  it 
became  law,  would  provide  the  necessary  machinery  for 
carrying  out.  after  the  war,  any  policy  regarding  the  control 
of  imixirts  and  exports  which  might  be  decided  upon. 

Exemption  Applications. — .'\t  the  Wakefield  Local  Tri- 
bunal, the  Wakeheld  Tramway  Co.  appealed  for  the  exemp- 
tion of  one  of  their  drivers  (44),  Grade  1,  a  man  with  eight 
children.  The  company  contended  that  the  man  was  doing 
work  of  national  importance.  He  was  such  a  safe  driver 
that  he  wa.s  entrusted  with  the  teaching  of  discharged  sol- 
diers and  new  men.  He  was  no  "  slacker,"  as  during  the 
past  .six  months  he  had  averaged  68  hours  a  week  on  tram- 
way work,  and,  in  addition,  in  his  .si^are  time  he  put  in  25 
hours  a  week  for  a  market  gaidener,  as  well  as  cultivating 
two  allotments  of  his  own.  Six  months'  exemption  was 
given,   together   with   exemption  from  drill. 

At  Warrington,  the  Infirmary  Board  of  Management  ap- 
pealed for  an  employt?  (30.  Cla.ss  A)  who  is  in  charge  of  the 
electric  light  installation,  fniitless  efforts  having  been  made 
to  secure  a  substitute.  The  appeal  was  refu.sed,  with  two 
months'  grace. 

The  Halifax  Tiibunal  has  withdrawn  exemption  held  by  G. 
Thomas  (41,  Grade  1),  a-  machinist  engaged  on  the  Halifax 
tramways.  W.  R.  Shepherd  (43,  Class  A),  in  charge  of  the 
coal-oonveying  plant  at  the  Corjioration  electricity  works,  has 
been  given  final  exemption  until  .August  1.5th. 

The  West  Ward  (Cumberland)  Tribunal  has  refused  exemp- 
tion to  T.  Martin  (Grade  1).  electrician,  apphed  for  bv  Miss 
Noble,    C.C,  Beckfoot,  Bampton. 

At  Windemiere.  the  Electricity  Supply  Co.  appealed  for 
J.  Reid  (o'l.  Grade  2),  the  only  competent  engineer  left  on 
the  staff,  and  temporary  exemption  until  September  30th  wa.s 
given. 

.\t  Hastings,  appeals  for  J.  Willard  and  G.  Brett,  employes 
of  the  Tramway  Co.,  were  adjourned  nhtil  they  are  called 
up,  they  being  in  an  exempted  occupation. 

At  Bath,  appeals  filed  by  the  National  Service  Representa- 
tive against  W.  G.  C.  .\dams  (31,  Grade  1),  chief  clerk  and 
cashier,  and  W.  J.  Targett  (34.  Grade  1).  engineering  fitter, 
with  the  Bath  Tramways.  Ltd.,  were)  withdrawn,  both  having 
received  exemption  certificates  from  the  Ministry  of  Muni- 
tions. 

The  West  Kent  Appeal  Court  has  granted  three  months 
for  substitution  to  E.  Croucher  (33).  C.  F.  Havter  (30),  S. 
W,  A.  Mercer  (21)),  F.  Ralph  (-26),  and  S.  A.  Sh.irpe  (31),  all 


in  Grade  1,  mcitoiitieti  witJi  the  Chatham  &  District  Tram- 
way Co. 

Before  the  West  Kent  .appeal  Court,  exemptl<jn  was  claimed 
by  ,1.  E.  Freathy  (43,  Grade  2),  chairman  of  the  Gillingham 
Coi-jwration  Electric  Light  Committee,  and  fonnerly  the 
National  Service  Repre.sentative  for  the  borough.  The  Town 
Clerk  ssiid  that  as  chairman  of  the  Electric  Light  Commit- 
tee Mr.  Freathy  was  enabled,  owing  to  the  technical  know- 
ledge he  pos.se.ssed,  to  render  con.siderable  assistance  at  the 
Works  in  the  evening;  he  was,  in  fact,  doing  the  work  of  a 
skilled  man.  On  the  Court  (lismLssing  the  ajipeal  as  from 
July  31st,  the  Clerk  pointed  out  that  that  would  put  Mr. 
Freathy  in  a,  wor.se  position,  as  the  local  tribunal  gave  him 
two  months.  The  Chairman  :  Then  we  will  dismiss  the 
appeal,  and  the  order  of  the  local  tribunal  st.antls. 

At  Salisbury,  exemption  was  sought  for  an  electrical  in- 
stallation attendant  at  an  estate,  at  Aldeibury,  aged  44,  anfl 
in  Grade  1.  It  was  stated  that  the,  man  had  charge  of  two 
large  40-H.P.  suction  gas  plant  engines,  which  .supplied  the 
whole  motive  power  for  the  estate  machinery,  and  he  had 
had  care  of  the  electric  plant  since  it  was  installed  11  years 
ago.  On  the  appeal  being  opposed  by  the  National  Service 
Representative,  the  chainnan  said  that  skilled  electrical  engi- 
neers were  extremely  ditficult  to  find  at  the  present  time,  and 
the  Isolation  Hospital  Committee  had  found  it  impossible  to 
get  one.  The  Tribunal  considered  that  the  man  was  abso- 
lutely essential  in  his  present  position,  and  gave  exemption 
until  September  1st.     Notice  of  appeal  was  intimated. 

Exemption  until  September  .30th  has  been  granted  to  C. 
H.  Lewis  (44,  Grade  1),  secretarv  to  the  Leominster  Electric 
Light  Co.,  Ltd. 

On  the  application  of  the  National  Service  Representative, 
a  protection  certificate  held  by  S.  Knowles  (37.  Grade  1), 
secretary  to  the  Bishop  Stortford  and  Epping  Gas  vt  Elec- 
tricity Co..   has  been  withdrawn. 


BUSINESS  NOTES. 


Competition  in  Electrical  Trade  in  China. — The  issue 

of  the  JujHDi  Adrerti.ier  for  April  ."ith  states  that  "with  the 
arrival  of  a  party  of  Chinese  business  men  and  newspaper  men 
in  Tokio  to-day.  in  compliance  with  the  invitation  from  the 
Electrical  Exhibition  at  Uyeno  Park,  the  real  motive  of  the  men 
planning  this  show  has  been  revealed  :  and  it  Is  clearly  known  that 
Japanese  electrical  engrineers  have  an  ambitious  scheme  of  replacing 
the  German  electricians  in  the  market  in  China  and.  after  the  war. 
trying  to  contest  that  big  commercial  theatre  with  American  and 
British  ensiueers."  The  Chinese  party  was  to  visit  various  elec- 
trical engineering  works,  and  also  the  electrical  laboratories  of  the 
Department  of  Communications,  of  the  Imperial  University,  and 
some  technical  schools,  where  scientific  and  industrial  research  is 
lieing  carried  on.  Japan  has  supplied  China  with  electric  lamps, 
wires  and  cables  through  establishments  at  Shanghai.  The  latest 
of  them,  the  China  Industrial  Development  Co..  has  also  the 
supply  of  these  goods  in  sight.  In  a  recent  rei>ort,  H.M.  Com- 
mercial Attache  at  Yokohama  stated  that  the  manufacture  of 
electrical  machinery  and  appliances  in  .Tapan  had  undergone  great 
development  since  the  first  electrical  industry  was  established  some 
30  years  ago.  The  object  of  the  Tokio  Exhibition  referred  to  above 
was  to  demonstrate  the  progress  that  had  been  made.  The  exhibits 
appear  to  have  covered  a  fairly  wide  ranare  of  goods  ;  they  were 
divided  into  six  sections — domestic  appliances,  electrochemical 
indu-stry.  electric  transmission  apparatus  (two  sections),  and 
electrical  engineering,  machinery,  i"cc.  (two  sections). — Board  of 
Trade  Jour  rial. 

Manufacture    of    Electric    Lamps  in  India  ? — FiKfifin 

Engineering  oi  .(une  18th,  in  referring  to  the  enormous  increase  in 
the  manufacture  of  electric  lamps  in  .Tapan.  says  : — 

"  Compare  this  enterprise  with  India  ;  why  is  it  that  India  has 
not  started  her  own  manufacture  of  such  an  essential,  and  at  the 
same  time  practically  standardised,  article  .'  The  present  extra 
cost  resulting  from  freight,  breakages,  and  special  packing  for 
export  would  go  considerably  towards  paying  the  interest  on  any 
capital  expenditure  incurred  in  starting  a  manufactory  in  the 
country.  ' 

French    Commercial    Bureau   in    London. — An  "  Office 

Commercial  Francais  en  Angleterre."  under  the  auspices  of  the 
French  Chamber  of  Commerce  in  London  and  subject  to  the 
control  of  the  French  Ministries  of  Commerce  and  Foreign  Affaire, 
represented  by  the  Commercial  Attache  to  the  French  Embassy 
in  London,  has  been  formed,  having  for  _it8  object  the  establish- 
ment and  development  by  all  means  of  commercial  relations 
between  French  producers  and  British  buyers,  and  the  promotion 
of  the  sale  of  French  goods  in  the  United  Kingdom. 

According  to  the  Board  of  Trade  Journal,  among  the  methods  to 
be  emplo.ved  will  be  the  holding  at  least  four  times  a  year  of  a 
Samples  Exhibition  of  French  products.  These  will  last  for  about 
a  fortnight,  and  will  be  opened,  by  invitation,  to  French,  British, 
and  Allied  firms  likely  to  be  interested,  and.  during  the  last  days  of 
each  exhibition,  to  the  general  public.  The  first  of  these  exhibi- 
tions will  not  be  held  before  the  beginning  of  October  next. 

Further  particulars  may  be  obtained  from  the  Office  Commercial 
Fran?ai8  en  Angleterre.  153,  Queen  Victoria  Street,  E.G.  4, 
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Patent  Restorations. — Orders  have  been  issued  restoring 
the  followintf  patents: — Jame3  Todd,  "Improved  fasteninsfs  for 
smoke-box  doors  of  tubular  boilers,  or  the  like,'  Xo.  1.t,593,  of  1909  ; 
H.  T.  Williams  and  L.  Wirtz,  "Improvements  in  ohang:e-speed  and 
in  chang-e-speed  and  reverse  gears,"  No.  22,172,  of  1912. 

Sale  of   Electrical  Cables  in  Australia.— The   J)epart- 

ment  of  Trade  and  Customs  has  decided  to  regard  the  use  of  the 
letters  "  C.M.A."  on  the  labels  attached  to  imported  wires  and  cables 
as  an  indication  that  the  manufacturers  of  the  goods  are  associated 
with  the  British  Cable-Makers'  Association,  and  that  the  goods 
have  been  manufactured  in  accordance  with  the  specifications  of 
the  Association.  The  use  of  the  word  "Association"  when  un- 
qualified is  ^Iso  to  be  regarded  as  having  similar  implications. 
The  Department  has  also  decided  that  statements  such  as  the 
following  ; 

"Guaranteed  equal  in  all   respects  to  'CM. A.'   product   of 
similar  grade." 
may  be  used  on  wires  and  cables  manufactured  by  non-members  of 
the   British    Cable-Makers'  Association,   provided   the   goods   are 
thereby  correctly  described. 

In  reply  to  a  suggestion  that,  in  addition  to  the  foregoing,  the 
maker's  name  and  country  of  origin  should  also  be  distinctly  stated 
on  the  label,  the  Department  point  out  that  there  is  no  power 
under  the  "Commerce  (Trade  Descriptions)  Act,  1905."  to  require 
the  name  of  the  manufacturer  to  be  marked  on  imported  wires 
and  cables.  A  statement  of  the  country  of  origin  is,  of  course, 
required  to  be  marked  in  conjunction  with  any  English  wording 
applied  to  any  goods  made  in  a  country  where  English  is  not  the 
ordinary  language  used,  and  which  are  imported  into  the  Common- 
wealth. 

H.M.  Trade  Commissioner  will  report  in  due  course  whether  any 
testing  arrangements  are  being  devised  by  the  Department  of 
Customs  and  Trade,  to  ensure  that  goods  imported  by  non-members 
of  the  Cable-Makers'  Association  are  correctly  described. — Board  nf 
Trade  Journal. 

Book  Notices. — "  The  Elertrkinn  Annual  Tables  of 
Electricity  Undertakings  of  the  United  Kingdom,  the  Colonies, 
and  Foreign  Countries."  London  :  Benn  Bros..  Ltd.  1918.  Price 
.58.  net. — Hitherto  these  tables  have  been  issued  from  time  to  time 
in  The  Electrician  in  the  early  months  of  the  year.  They  are  now 
being  published  separately  in  one  cover  annually  on  May  1st.  The 
present  issue  contains  the  accounts  and  particul.ars  of  British 
electricity  supply  undertakings  :  electricity  supply  schemes  pro- 
jected :  prov.  orders  undeveloped  i  British  electrical  power  com- 
panies ;  Colonial,  Russian,  and  foreign  electricity  supply  works  ; 
Colonial  and  foreign  electric  railways  and  tramways  ;  and  elea- 
tricity  supply  works  in  the  Argent'ne. 

■'Bulletin  of  the  Bureau  of  Standards."  Vol.  14,  No.  1,  contains 
the  following  : — Determination  of  Degree  of  Uniformity  of  Bars 
for  Magnetic  Standards  ;  Thermo-electric  Measurement  of  Critical 
Ranges  of  Pure  Iron  :  a  Study  of  Electromagnet  Moving-Coil 
Galvanometers  for  Use  in  Alternating-Current  Measurements : 
Standard  Substances  for  the  Calibration  of  Viscometers  :  an 
"Average  Eye"  for  Heterochromatic  Photometry,  and  a  Comparison 
of  a  Flicker  and  an  Equality-of -Brightness  Photometer  ;  Emissivity 
of  Straight  and  Helical  Filaments  of  Tungsten,  i^cc.  Washington  : 
Government  Printing  Office.     Price  25c. 

Japanese  Electrical  Mactiinery  and  Fittings  in  India. — 

Special  efforts  are  at  present  being  made  to  introduce  electrical 
machinery  and  fittings  of  Japanese  manufacture  into  India.  One 
concern,  the  Mitsui  Bussan  Kaisha,  Ltd.,  of  Tokio,  has  now 
established  an  office  in  Calcutta  for  the  purpose. 

Liquidations. — A.E.G.  Electric  Co.,  Ltd. — A  petition 

by  the  Board  of  Trade  for  the  winding  up  of  this  company  is  to  be 
heard  on  July  2nd. 

Technical  Enoineebino  Co.,  Ltd. — Meeting  called  for  July 
23rd  at  2.  Bisteth  Street.  Liverpool,  to  hear  an  account  of  the 
winding  up. 

J.  T.  PicKERixG  Hoist- AND  Engineering  Co.,  Ltd. — Meeting 
July  27tli.  at  Nottingham,  to  hear  an  account  of  the  winding  u)i 
from  the  Liquidator.  Mr.  S.  B.  Saunders. 

Bankruptcy  Proceedings.— William  T.  Smith,  electrical 

and  mechanical  engineer.  Bolton. — The  adjourned  examination  of 
this  debtor  took  place  at  Bolton  on  June  1 9th,  when  the  Official 
Receiver  stated  that  the  creditors'  meeting  stood  adjourned  to 
enable  the  debtor  to  formulate  a  proposition  which  he  hoped  would 
be  to  the  advantage  of  the  creditors.  He  was  developing  certain 
inventions  which  it  was  not  necessary  to  particularise.  The 
Receiver  asked  for  an  adjournment  of  the  examination  until  after 
the  creditors'  meeting.     Adjourned. 

Trade    Announcements.  —  Messrs.    Thermit,    Ltd., 

675,  Commercial  Road,  London,  E.,  inform  us  that  the  whole  of 
the  company's  shares,  which  in  August.  191('i,  were  sold  by  the 
Public  Trustee  to  the  Birmingham  Metal  and  Munitions  Co..  Ltd.. 
have  now  been  taken  into  their  own  holding  by  Nobel's  Explosives 
Co..  Ltd.,  Glasgow,  and  under  the  new  auspices  the  activities  of 
Thermit,  Ltd.,  are  being  considerably  extended. 

Owing  to  war  conditions,  Messrs.  Grah.^m  i:  Latham  are 
closing  down  their  showrooms  and  offices  at  101.  Victoria  Street, 
S.W.,  and  transferring  the  head  office  to  the  works  at  Cremome 
Wharf,  27,  Lots  Road,  Chelsea,  S.W.  lo.  As  from  30th  inst.,  com- 
munications should  be  sent  to  the  latter  address.  Telephone  No. : 
"Kensington  3761." 


Lists. — The  Hillbar  Press,  76,  Finsbury  Pavement, 
London.  E.C.  2.  —  Priced  circulars  illustrating  their  soldering- 
irons,  dolly-making  machines,  and   other  appliances  for   the  dry 

battery  trade. 

Unfenced      Machinery.  —  According     tlie    Tinnx,    tlie 

Pirem.i-Generai,  (able  Works,  Ltd..  were  fined  £25  at 
Southampton,  on  Tuesday,  for  having  some  unfenced  machinery 
through  which  a  female  employe  met  with  an  accident  and  lost 
an  arm. 

Moonlight  Charts. — Messrs.  C.  .V.  Vandkrvell  k  Co., 

Ltd..  have  i.ssued  their  moonlight  charts  for  Julv. 


LIGHTING  AND  POWER  NOTES. 


Australia. — Tasmania. — A  curious  situation  has  arisen 
at  Hobart.  In  December.  1915.  the  manager  of  the  State  electricity 
supply  undertaking,  Mr.  .1.  H.  Butters,  issued  a  circular  urging 
consumers  to  make  every  possible  use  of  electrical  energy,  which 
was  derived  from  water  power,  so  that  the  revenue  would  be  in- 
creased and  a  deficit  avoided  :  the  promise  was  also  made  that  the 
price  would  be  reduced  as  the  consumption  increased.  Now,  how- 
ever, the  price  has  been  increased,  because  the  demand  is  so  great 
that  the  steam  plant  has  had  to  be  brought  into  use  '.  The  war 
is  blamed  for  the  shortage  of  pipes,  resulting  in  insufficient 
capacity  of  the  hydro-electric  plant. — Ilohart  Mercuri/. 

Barnes. — Bulk  Supply. — The  Lifjhtinsr  Committee  re- 
ported that  it  had  considered  the  question  whether  it  would  be  more 
advantageous  to  obtain  a  supply  of  electricity  from  the  London  and 
South-Western  Railway  than  to  provide  for  an  additional  supply 
by  extending  the  works  and  installing  new  plant,  and  recommended 
that  the  scheme  for  obtaining  the  supply  on  suitable  terms  from 
the  railway  company  be  proceeded  with,  and  that  the  engineer 
should  continue  negotiations  with  the  Director  of  Electrical 
Power  Supplies. 

Bexhill. — ^Year's  Work. — The  gross  profit  on  the  Cor- 
poration's undertaking  during  the  past  year  was  £5,602.  After 
payment  of  loan  charges,  A:c.,  there  is  a  net  profit  of  ;C197.  Work- 
ing expenses  have  increased  on  account  of  the  cost  of  materials 
and  some  adjustment  to  wages,  but  the  increase  of  revenue  due  to 
the  expansion  of  the  business  has  been  sufficient  to  meet  the  extra 
coat.  The  working  cost  per  unit  has  again  dropped  by  'OPd. 
The  result  of  the  year  ending  March,  1917,  was  a  deficit  of 
£2.84. 

The  12!  per  cent.  Award. — The  Council  has  agreed  to  accept 
the  award  of  12i  per  cent,  for  electrical  workers  as  applied  to  the 
employes  of  the  electric  light  undertaking. 

Bnry. — Price  Increase. — The  Corporation  Electricity 
Committee  is  increasing  the  charges  for  electricity  for  lighting, 
power,  and  heating,  as  from  July  1st.  by  adding  a  further  10  per 
cent,  to  each  account. 

Continental. — France. — A  special  Commission  appointed 
last  year  to  compare  and  report  upon  the  various  projects  for  the 
use  of  the  hydraulic  energy  of  the  Rhone  has  recently  decided  to 
recommend  the  abandonment  of  the  proposed  construction  of  a  dam 
near  Pont  de  G  resin,  about  12  miles  from  the  Franco-Swiss 
frontier,  and  of  another  near  Malpurtuis,  in  favour  of  a  scheme 
which  provides  for  the  erection  of  a  hydraulic  power  station  at 
Gt'uissiat.  about  \\  miles  south  of  Bellegarde.  By  the  dam  at 
Genissiat.  with  a  height  of  about  250  ft.  and  a  fall  ranging  from 
201  ft.  to  22i;'3  ft.,  a  total  of  2I0.O0O  h.p.  is  provided  for.  By 
means  of  the  proposed  works  a  reservoir  would  be  formed  by  the 
river,  when  in  high  flood.  This  reservoir  would  be  about  Hi  miles 
in  length,  reaching  almost  to  the  Franco-Swiss  frontier,  with  a 
superficial  area  of  some  940  acres,  and  a  summit  level  of  1,089  ft. 
above  the  sea. 

With  a  view  to  develoiiing  certain  waterfalls  which  it  has  in 
reserve,  the  Societc  Gem  rale  de  Force  et  de  Lumiere,  of  Grenoble, 
has  decided  to  increase  its  capital  from  Is.otiii.OuO  francs  to 
30.000,000  francs. 

Under  the  style  of  L'Energie  Electrique  Rhone  et  Jura,  a 
company  has  been  formed  to  utilise  a  fall  on  the  River  Ain  and 
build  a  hydro-electric  station  at  Bolozon,  Arrondissement  of 
Nantua. 

The  Compagnie  Electrique  de  la  Loire  et  du  Centre  is  taking 
steps  to  utilise  the  falls  at  Besbre,  estimated  to  supply  .some 
30,000.000  KW.-hours  a  year.  The  energy  will  be  transmitted  to 
Hoanne  and  supplied  to  the  arsenal  there  through  the  Chatel 
Montague  and  Yourdiat  stations. 

Works  for  the  manufacture  of  a  new  iron  alloy  are  in  course  of 
construction  by  the  Societe  Kleotro-Chemique  du  Oiffre  (Upper 
Savoy),  a  new  company  formed  fed-  this  purpose. 

In  connection  with  the  development  of  Bassens.  on  the  Gironde, 
about  1  kilometre  above  Bordeaux  as  a  seaport,  it  has  been  decided 
to  erect  a  steam-driven  electric  power  station  to  work  the 
goods-handling  plant,  part  of  which  latter  has  already  been  ordered 
in  the  United  Kingdom.  The  scheme  is  inteuded  to  relieve  the 
con?e.ition  of  traffic  which  exists  at  Bordeaux. 

Italy.-  The  Higher  Council  of  Waters  has  declared  itself  in 
favour  of  admitting  for  examination  a  scheme  for  certain  hydro- 
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electric  developments  in  Sicily.  The  scheme  includes  the  forma- 
tion of  two  artificial  lakes,  one  on  the  Flascie  torrent,  and  the 
other  on  the  Alcantara  torrent,  at  about  1,135  metres  above  sea 
level.  A  total  of  30,000,000  cb.  metres  of  water  would  be  stored 
and  utilised  by  means  of  these  artiBcial  lakes.  This  electric  plant 
would  stimulate  the  industrialisation  of  the  districts  between 
Catania  and  Messina,  and  would  render  the  electrification  of  the 
Oatama-Palermo  railway  possible.  Above  all,  the  water  which 
was  formerly  wasted  durinsr  the  floods  would  be  available  durinjr 
the  dry  season  for  irrigation.  This  is  the  first  instance  of  artificial 
lakes  on  a  large  scale  carried  out  in  Sicily.— .Soaz-rf  of  Trade 
Journal, 

Russia.— According-  to  the  Zelf  of  April  20th,  the  National 
Economic  Council  has  undertaken  the  erection  of  electric  power 
stations  in  order  to  utilise  the  water-powers  of  various  rivers.  The 
power  obtained  is  expected  to  provide  all  the  Petro^r.od  industries 
with  electricity.  A  special  station  for  Petrog-rad  alone  is  to  be 
erected  on  the  Velkhov.  The  line  voltajre  has  been  fixed  at 
60,000  volts. 

Spain. — It  is  announced  that  a  company  has  been  formed  to 
•xploit  the  falls  of  the  Douro  River,  which  are  300  ft.  high,  and 
are  estimatsd  to  be  capable  of  developing  350,000  h.p.  The  capital 
of  the  company  is  entirely  Spanish,  and  amounts  to  £fi, 000,000. 
The  power  developed  will  be  conducted  to  Madrid.  Bilbao,  and 
throug-hout  Galicia ;  the  enterprise  is  expected  to  hasten  the 
electrification  of  the  railways  throug:hout  the  north  and  east  of 
Spain. 

A  draft  scheme  has  been  laid  before  the  Cortes  to  authorise  the 
Government  to  arrange  with  the  Compinia  de  los  Ferrocarriles  del 
Norte  for  the  immediate  installation  of  electric  traction  on  the 
slope  of  the  Panares  and  on  the  Leon  to  Gijon  line,  and  for  the 
necessary  widening  works  on  the  same  line  and  on  that  of  the 
Venta  de  Bancs  to  Leon  railway,  to  meet  the  increased  coal  traffic 
on  the  Pampas  section,  estimated,  a  year  from  the  completion  of  the 
works,  at  1,500,000  tons  per  year.  The  scheme  will  be  subsidised 
by  the  Government. — Industria  e  Inrene\oiies. 

Sweden. — What  are  claimed  to  be  the  world's  largest  generators 
for  water  power  are  being  built  in  Sweden  by  the  Almiinna 
Svenska  Elektriska  Aktiebolaget  in  the  works  at  Viisteras.  The 
generators,  of  which  two  have  been  ordered  by  the  '■  Glomfjord," 
Ltd.,  in  Norway,  will  have  au  output  of  22,000  k.v.a.  at  300  R.P.M., 
and  15,000  volts.  The  stators  are  built  in  four  pieces,  and  have  a 
weight  of  100  tons  each,  not  including  the  windings. 

Austria.— The  Austrian  Government  has  drafted  a  plan  for  the 
development  of  the  hydro-electric  resources  of  the  country,  the 
eventual  object  being  the  electrification  of  the  principal  railway 
networks.  According  to  estimates  the  hvdraulic  resources  of  the 
Austrian  Alps  total  3,000,000  H.P.,  of  which  onlv  3  per  cent,  is 
now  utilised. 

Dundalk.— Year's  Workixg.— The  annual  statement  of 

accounts  for  the  year  ended  March  31st.  liUS.  shows  £3,345  total 
revenue  ;  total  expenditure.  £5,353  :  gross  profit.  £3.!>i}2  ;  interest, 
£1,331:  sinking  fund.  £2.290:  net  profit,  £370:  as  compared 
with  a  deficit  of  £1,177  the  previous  year.  During  the  year  790,9(j2 
units  of  electricity  were  sold  ;  total  average  works  costs  per  unit 
sold,  r621d.  :  total  all-in  costs.  2-720d.  :  average  price  obtained 
per  unit  sold,  352!ld.  :  total  maximum  demand.  50G  KW.  :  load 
factor,  1 7-9  per  cent.  Mr.  Spalding,  the  electrical  engineer,  reports 
that  since  July  17th  tar  oil  has  been  used  exclusively  as  the 
main  fuel  on  all  the  Diesel  engines.  The  adaptation  of  the  five 
engines  to  Inirn  tar  oil  involved  a  capital  outlay  of  £950,  towards 
which  the  Great  Northern  Railway  Co.  of  Ireland,  Ltd.,  contributed 
£400  m  respect  of  two  new  engines.  The  cost  of  tar  oil  is  83s.  per 
ton,  as  against  ISOs.  per  ton  for  crude  oil,  the  rate  of  consumption 
being-  about  350  tons. 

Dundee.— Year's  Working  and  Price  Increask.— At 

the  last  meeting  of  the  T.C..  in  submitting  the  accounts  and 
estimates,  it  was  stated  that  the  income  last  year  was  £103  213 
and  the  balance,  after  paying  all  outgoings,  -was  £295.  There  was 
an  increase  of  revenue  of  £27,000,  due  to  increased  charges  and 
also  to  an  increase  of  15  per  cent,  iii  the  number  of  units  sold.  It 
was  estimated  that  generation  costs  this  year  would  be  increased  bv 
£8,000,  -while  there  would  also  be  a  reduction  in  the  number  o"f 
milts  sold  as  a  result  of  the  Daylight  Saving  Act  and  other  causes. 
Mr.  Hyud.  the  convener  of  the  Electricity  Committee,  said  that  the 
new  charges  for  electricity  for  lighting  would  work  out  at  an 
increase  of  from  |d.  to  Jd.  per  unit,  according  to  the  class,  the 
highest  class  being  5d.  per  unit  :  while  for  power  the  charge  for  the 
trst  10.000  units  would  be  2Jd.  per  unit,  instead  of  Ud  The 
charges  for  subsequent  quantities  would  remain  as  at  present  and 
there  woud  be  no  change  in  the  charges  for  the  tramwavs.  The 
lighting  charges  -svere  now  from  43  to  4ii  per  cent,  higher  than  the 
r^^'In^'n'?'"''-  •  ^"^  P""^^""  '^'^^  increase  on  pre-war  rates  was  for  the 
first  50.000  units  50  per  cent,  and  over  that  quantity  100  per  cent. 
Ihe  proposals  were  agreed  to. 

Ebbw    Vale. — Utilisation    op    Waste    0  \se^ The 

''f  1™Sk>!^'^-'^,'''^-  '"'""^  ''*"=''  ^*^  t'^e  ordinary  general  meetin- 
of  the  Ebbw  ^  ale  Steel,  Iron,  and  Coal  Co,,  Ltd.,  that  the  company 
now  has.  owmg  to  large  extensions  to  its  blast  furnace,  coke  oven 
and  by-product  plant,  large  volumes  of  waste  gases  which  are  to 
be  turned  to  profitable  account.  Sufficient  electric  power  is  thereby 
to  be  generated  to  enable  the  company  to  electrifv  the  whole  of  it's 

J'nThh'''  V ',  °°'^^'?u  "''5?  •^°'^  ''''^'  ^°'"'^«-  '™t"also  the  collieries 
in  Ebbw  Vale  and  the  adjoining  valleys.  Work  is  now  in  hand 
and  nearly  completed,  which  will  connect  its  newly-acquired  coai 


properties  with  its  central  power  station  at  Ebbw  Vale,  so  that 
these  mines,  situated  several  miles  distant,  -will  derive  their  power 
from  the  waste  gases  available  from  the  production  of  iron  and 
coke. 

Electricity  Supply  Charges.— The  Board  of  Trade  in- 
tends to  introduce  a  Bill  to  give  effect  to  the  recommendations  of 
the  Select  Committee  on  Gas  Undertakings,  and  to  include  in  the 
Bill  provisions  of  a  like  nature  in  respect  of  electricity  under- 
takings. 

Great  Harwood.— The  U.D.C.  has  decided  to  apply  for 
a  renewal  of  the  Electric  Lighting  Order. 

Hornsey.— Year's  Working.— There  is  a  loss  of  £2,006 
on  the  working  of  the  Council's  electricity  undertaking  for  the 
past  12  months. 

Hull. — The  acting  engineer  (Jlr.  McGoris),  in  referring 
to  the  shortage  of  plant,  stated  that  the  Electricity  Committee  was 
desirous  of  erecting  steel  steam  and  smoke  stacks,  but  had  been  unable 
to  obtain  permission  at  present.  It  was  agreed  to  give  the 
employes  double  pay  in  lieu  of  the  annual  holiday,  which  could  not 
be  arranged  this  year  owing  to  shortage  of  staff. 

Ipswich.— Loan  Application.— The  Electric  Supply  and 
Tramways  Committ«e  reported  that  the  need  for  additional  elec- 
trical generating  plant  at  the  power  station  had  become  urgent. 
The  Committee  had  been  in  consultation  with  the  Government 
Department  concerned  upon  the  matter,  and  now  had  an  intima- 
tion from  the  Ministry  that  the  proposals  put  forward  were 
approved,  and  that  the  necessary  permit  and  priority  would  be 
issued  for  the  manufacture  of  what  was  covered  by  the  estimate 
totalling  £43.000.  The  Committee  considered  that  on  the  basis  . 
of  the  output  for  the  past  year  the  saving  in  coal  by  the  new  plant 
would  be  from  £5,500  to  £7,300,  while  the  reduced  consumption  of 
water,  oil,  ice,  and  fewer  repairs,  should  result  in  a  further  saving 
of  from  £500  to  £600:  the  annual  capital  charges  including 
amortisation  would  be  about  £4,300.  The  Committee,  therefore 
recommended  that  application  be  made  to  the  L.G.B.  for  sanction 
to  the  borrowing  of  £43.000. 

Years  Working.- The  report  of  the  year's  working  shows 
a  surplus  of  £2,174,  of  which  an  amount  of  £473  was  expropriated 
to  the  liquidation  of  the  adverse  balance  brought  forward  from  the 
previous  year,  a  sum  of  £  1 18  went  to  cover  certain  capital  expendi- 
ture (wages  of  permanent)  employes),  which,  under  the  rules  of 
the  L.G.B. ,  must  be  defrayed  out  of  revenue,  and  the  remainder 
(£1,583)  was  transferred  to  reserve  or  renewals  account.  The  sum 
of  £1,134  has  been  received  during  the  year  from  the  General 
District  Rate  towards  a  sum  to  serve  as  working  capital  for  the 

undertaking  ;  the  total  sum  now  in  hand  amounts  to  £5,262. 

East  Anglian  Times. 

Leeds.— Year's  Working.— The  annual  report  of  the 
working  of  the  electricity  undertaking  for  the  year  ended  March 
31st  shows  total  units  sold  62,771,883.  an  increase  of  7,779,141  or 
17  per  cent.,  46.861,408  units  being  for  power  purposes,  as  com- 
pared -n-ith  40,143,880  in  the  previous  year.  The  aggregate  capacity 
of  the  motors  connected  has  gro-wn  from  48,513  to  54,743  h.p.  the 
consumption  of  electricity  for  lighting  purposes  indicates  a  recovery 
from  the  falling  off  induced  by  daylight  saving  and  other  measures, 
the  units  sold  to  private  consumers  having  increased  from  6,264,784 
to  6,759,581,  or  8  per  cent.  The  number  of  consumers  using  elec- 
tricity for  heating  purposes  through  separate  meters  has  increased 
from  1,288  to  1,502,  and  the  total  capacity  of  the  apparatus  con- 
nected to  such  meters  has  increased  by  30  per  cent.,  the  units 
registered  totalling  1,169.082.  as  compared  with  951. 358,  or  20  per 
cent.  :  the  total  number  of  consumers  taking  current  on  the  rate- 
able system  of  charging  for  private  residences  has  increased  by 
26  per  cent.,  and  the  units  sold  to  such  consumers  by  37  per  cent 
The  total  cost  of  production  per  unit  sold  was  POld.,  as  compared 
with  ■98d.'  in  1917.  The  total  all-in  costs  were  I'OId.  and  the 
average  price  obtained  per  unit  sold  was  104d.  The  maximum  load 
was  24,920  KW.,  the  present  plant  capacity  being  41,800  KW  The 
12,000-KW.  turbo-alternator  ordered  in  1914  became  available  for 
use  near  the  end  of  the  period  under  review.  The  total  revenue 
was  £271,595  ;  working  expenses.  £135.484  :  gross  profit.  (:136  111  - 
war  allowance,  £1,199  :  income-tax  and  interest,  £47  237  •  sinJdng 
fund  and  special  charges,  £78,004  :  contributions  to  capital  expen- 
diture, £9,391  :  surplus  profit  £277,  as  compared  with  £4  161 
surplus  in  1917.  During  the  year  two  engines  and  alternators 
with  a  capacity  of  1,400  Kw.  each,  have  been  discarded  and  sold' 
and  a  contract  entered  into  for  a  6,000-KW.  turbo-alternator,  to  be 
erected  on  the  site  of  the  discarded  plant,  representing  a  consider- 
able saving  of  space  and  a  prospective  saving  in  coal  consumption 
the  year's  revenue  being  charged  with  £9,497  incidental  to  the  dis- 
carding and  replacement  of  the  above  plant.  The  reserve  fund 
now  amounts  to  £17,762. 

Llandudno. — Price    Revision. — In    .January   last    the 

Urban  Council  decided  to  notify  the  Light  Railway  Co.  of  its  in- 
tention to  discontinue  the  supply  of  energy  for  traction  purposes 
at  the  end  of  the  year,  as  the  price  paid  under  the  agreement  has 
entailed  a  loss  owing  to  the  increased  cost  of  fuel.  &c.  In  reply 
the  secretary  to  the  Railway  Co.  has  inquired  -n-hether  the  Counoii 
has  any  suggestion  to  make  before  the  company  proceeded  to 
arrange  for  an  alternate  supply.  A  sliding  scale  of  charges  has 
now  been  submitted  based  on  the  price  of  coal,  and  it  is  hoped  this 
may  form  the  basis  of  an  ag^reement.     The  Council  suggested  to 
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the  Railway  Co.  that  the  agreement  for  the  supply  of  energy 
should  be  renewed,  subject  to  the  addition  of  the  following-  sliding 
scale  of  charges,  based  on  the  cost  of  fuel  :— That,  in  respect  of  all 
units  consumed  in  any  one  year,  no  variation  be  made  in  the  exist- 
ing schedule  of  prices  until  after  coal  reaches  123.  a  ton.  When 
the  purchase  price  of  coal  in  any  one  year  exceeds  128.  a  ton  and 
up  to  and  Including  133.  per  ton,  the  price  shall  be  increased  by 
O'O.'jd.  per  unit ;  thereafter,  that  the  price  shall  be  increased  by  an 
additional  O'Ood.  per  ton  for  each  complete  additional  Is.  per  ton. 
During  the  past  year  the  price  of  coal  has  been  about  lils.  a  ton. 

ANN0AL  Accounts. — The  report  of  the  year's  working  of  the 
Council's  electricity  undertaking  to  March  3l8t  last  shows  total 
income  £11,463  and  a  total  expenditure  of  £13,189,  leaving  a 
deficiency  of  £1,726  ;  included  in  the  expenditure  was  £50  for 
professional  charges  for  the  special  report  upon  the  undertaking 
prepared  by  Mr.  Patchell.  Last  year  the  deficiency  was  £1,660, 
which  was  met  out  of  the  rates  ;  this  year  the  Electricity  Committee 
recommended  that  the  deficit  be  met  by  a  contribution  of  £1,000 
from  the  rates  and  £726  from  the  reserve  fund. 

London. — Poplar. — Annual  Report. — The   total   net 

profit  on  the  working  of  the  electricity  department  to  March  31st 
last  is  £7,553  ;  deducting  £2,625  in  respect  of  capital  expenditure 
paid  out  of  revenue,  reduction  of  loans  on  account  of  services,  and 
contributions  to  superannuations  and  pensions  fund,  leaves  £4,928 
available  for  distribution,  which  it  is  recommended  shall  be 
allocated  as  follows  :  At  disposal  of  Finance  Committee,  £1,946  ; 
bonus  to  staff,  £1,034  ;  reduction  of  assets,  £1,946. 

The  Electricity  Committee  recommends  that  the  underfeed 
stokers  of  No.  11  boiler  be  fitted  with  a  new  type  of  chain-grate 
capable  of  burning  breeze,  coke,  or  anthi-acite  coal,  at  an 
estimated  cost  of  £3,000. 

The  Committee  reports  that  a  draft  agreement  has  been  settled 
with  Stepney  eliminating  stand-by  and  bulk  supplies  which  are 
not  now  necessary,  and  defining  "  light  load  "  and  "  heavy  load  " 
periods,  each  party  to  reciprocate  any  supplies  taken  during  any 
quarter.  Cost  of  fuel  has  been  the  basis  of  the  change,  and  it  is 
proposed  to  include  handling  up  to  actual  delivery  into  bunkers, 
testing  for  calorific  value,  and  disposal  of  ashes.  In  the  event  of 
breakdown  and  the  necessity  to  supply  during  heavy  load,  the 
receiving  party  to  pay  an  additional  50  per  cent. 

Chelsea. — Cable  Explosion. — The  underground  property  of 
the  Chelsea  Electric  Supply  Co.,  Ltd.,  and  the  Borough  Council,  in 
Flood  Street,  was  considerably  damaged  on  Sunday  night  as  the 
result  of  an  explosion.  A  considerable  length  of  cable  was  des- 
troyed, two  distributing  boxes,  six  telephone  junction  boxes,  and 
30  ft.  by  25  ft.  of  the  pavement  were  damaged  by  fire  and  breakage. 
Boss  Coward  was  injured,  and  had  to  be  removed  to  hospital. 

Nelson. — War  Wages. — The  T.C.  has  approved  a 
recommendation  that  the  war  wage  increase  of  16s.  per  week  paid 
to  the  employes  in  the  electricity  and  tramway  department  be 
increased  to  £1  per  week  as  from  the  first  full  pay-day  after 
March  8th,  subject  to  any  exceptions  for  special  reasons. 

Pontypridd. — Price  Increase. — The  Electricity  and 
Tramways  Committee  has  decided  to  increase  the  charges  for 
electrical  energy  for  lighting,  power,  heating,  and  cooking 
purposes  by  10  per  cent. 

Power  Co.'s  Bill. — The  Yorkshire  Electric  Power  Co.'s 
Bill,  wliich  has  already  passed  the  House  of  Lords,  was  read  a  third 
time  in  the  House  of  Commons  last  week. 

South  Wales. — The  Board  of  Trade  has  extended  the 
Oowbridge  and  Penny bont  Electric  Light  Order  of  1914  of  the 
South  Wales  Electrical  Power  Distribution  Co.  for  one  year. 

Tonbridge. — The  U.D.C.  has  purchased  the  Old  Town 
Mill,  fitted  with  a  20-H.p.  water-wheel,  with  adjacent  property,  for 
£3,250.  The  electrical  engineer  (Mr.  Plunkett)  estimates  the  value 
of  the  wheel  for  producing  energy  at  £300  a  year. 

Weymouth. — Price  Increase. — The  T.C.  has  decided  to 

increase  the  charges  for  energy  as  under,  as  from  September  30th  ; — 
From  6id.  to  7d.,  from  5ijd.  to  6id.,  from  5',d.  to  6d.,  from  2Jd.  to 
3d.,  from  IJd,  to  2d.,  military  supply  increased  to  5d.,  fixed-price 
lighting  increased  by  20  per  cent.  The  engineer  states  that, 
through  the  Lighting  Restriction  Order,  the  undertaking  will  lose 
approximately  £1,000. 


TRAMWAY  AND  RAILWAY  NOTES. 


Electric  Vehicle    Progress.— An  electrically-propelled 

platform  barrow  for  the  carriage  of  parcels  has  been  adopted  by 
the  North-Eastern  Railway  Co.,  and  during  the  past  few  days  h.is 
been  on  trial  at  the  Newcastle  Central  Station,  The  barrow  is  similar 
in  size  to  the  ordinary  four-wheeled  luggage  carrier  now  in  general 
use,  and  is  capable  of  carrying  25  cwt.  So  far  the  barrow  has 
proved  entirely  satisfactory,  and  the  idea  is  to  be  introduced 
immediately  at  other  important  stations. 


The  Brush  Terminal  in  New  York  uses  12,000,000  KW.-hours 
per  annum  for  charging  electric  trucks  alone.  This  figure  gives 
some  indication  of  the  possibilities  of  this  large  and  practical 
field  for  the  use  of  electrical  energy. 

The  following  record  of  a  750-lb.  electric  truck  used  in  ordinary 
city  deliveries  for  30  working  days  is  furnished  by  the  Electric 
Vehicle  Section  of  the  National  Electric  Light  Association,  New 
York  :— 


Days  operated 

Miles  travelled  ,..         

KW.-hours  used  

Number  of  miles  per  KW.-hour 

Average  energy  consumption  for  one  day 

Average  run 

Average    merchandise    load   (overload  of 

250  1b.~) 

Energy  cost  per  car-mile  at  3  c.  per  KW.-h. 

„  ,,      „  ,,        at  4  c.  per  KW.-h. 

.,  .,      ,,  ,,        at  5  c.  per  KW,-h, 

Maintenance     (maximum     estimate),     in- 

-j^  eluding    repairs    and    renewals    of    all 

mechanical  and  electrical  parts,  including 

tires,   battery,   and  painting  of  wagon, 

should  not  exceed 


30 
1,140-5 
319-5 
3-57 
10"65  KW.-h, 
3801  miles. 

1,000  lb. 
8'008 
•Oil 

•014 


$'0i      per  c.-mUe. 


Bingley. — Price  Prevision.— The  District  Council  has 
appointed  a  deputation  to  meet  the  Bradford  Corporation  Tramways 
Committee  in  regard  to  the  recent  increased  fares  and  with  a  view 
to  securing  an  increased  payment  by  the  Corporation  for  energy 
supplied  by  the  Council  in  the  Bingley  area  of  the  tramways  run 
from  Bradford.  The  Council  has  also  adopted  a  recommendation 
that  charges  to  local  consumers  of  electricity  be  revised. 

Birmingham. — Night  Service. — The  Tramways  Com- 
mittee is  unable  to  accede  to  the  request  of  the  local  Trades  Council 
to  extend  the  time  (1 1  p,m,)  of  running  the  last  cars  from  the  city 
owing  to  the  necessity  for  economy  in  the  use  of  electricity,  in 
order  to  conserve  coal  supplies. 

Cardiff. — Fare  Revision. — Mr.  A.  Ellis,  the  manager 

of  the  Corporation  tramways,  reported  as  to  the  necessity  for  an 
increase  in  the  tramway  fares,  and  suggested  that  the  fare  stages 
should  be  left  as  at  present,  but  that  the  face  value  of  each 
ticket  be  increased  by  id.  The  minimum  fare  would  then  be  lid. 
Workmen's  fares  after  the  the  first  two  miles  to  be  increased  by  id. 
The  Lighting  and  Tramways  Committee  decided  to  adopt  Mr. 
Ellis's  proposals,  and  the  recommendations  will  be  placed  before 
the  City  Council  in  July. 

Edinburgh. — Experts'  Report. — The  Tramway  Com- 
mittee reported  that  the  accounts  rendered  by  Mr.  J,  B.  Hamilton, 
Leeds,  and  Mr.  .1.  L,  Bro^ie,  Liverpool,  the  experts  who  had  reported 
on  the  whole  question  of  the  tramway  system  of  the  city,  amounted 
to  £693  in  the  case  of  Mr,  Hamilton,  and  £610  in  the  case  of  Mr. 
Brodie.  Mr.  Harrison,  convener  of  the  Tramway  Committee,  said 
the  report,  which  was  obtained  on  the  instructions  of  the  Council, 
was  a  very  important  one,  which,  he  believed,  when  they  came  to 
remodel  their  tramways,  would  settle  the  kind  of  traction  to 
be  used. 

Galway. — Tramways  for  Sale. — Tenders  were  recently 
invited  for  the  assets  of  the  Galway  and  Salthill  .Tramways  Co,  as 
a  going  concern.  The  liquidator  is  Mr,  Michael  Crawley,  It  has 
been  reported  that  some  of  the  members  of  the  Town  Council  are 
in  favour  of  purchasing  the  undertaking,  with  a  view  to  the  elec- 
trification and  extension  of  the  tramways  as  early  as  practicable, 

Glasgow. — Year's  Work. — The  annual  statement  of 
income  and  expenditure  for  the  T,C.  tramway  undertaking 
shows  :—Traflac  receipts  £1,404,110,  against  £1,245,507  in  the 
previous  year  :  the  Sunday  receipts  were  £8,524,  compared 
with  £14,607;  the  respective  totals  being  £1,412,635  and 
£1,260,115.  In  all  items  of  expenditure  increases  are  recorded, 
the  figures  for  the  year  till  May  31st,  1918,  and  that  till  May  31st, 
1917,  being  respectively  :— Traffic  expenses,  £527,152  and  £395,736  ; 
general  expenses,  £156,949  and  £137,816  :  maintenance  and  re- 
pairs, £179,811  and  £143,758;  power  expenses,  £86,019  and 
£67,231  ;  Clydebank  bridges,  £1,131  and  £879  i  allowances  to  em- 
ployes on  war  service,  £93,120  and  £92,646;  totals,  £1,044,183 
and  £838,066  :  balance  carried  to  net  revenue  account,  £368,452 
and  £422.049  :  totals,  £1,412,635  and  £1,260,115,  The  net  revenue 
account,  including  interest  on  investments,  amounted  to  £377,031 
against  £500,687  la«t  year,  approximated  for  1918  and  1917  respec- 
tively as  under  :— Rent  of  Paisley  lines,  £11,119  and  £8,453  ;  in- 
terest on  capital,  none  and  £78,846  ;  sinking  fund,  none  and 
£114,378;  income-tax,  £64,405  and  £64,623;  Parliamentary  ex- 
penses, £61  and  £98;  renewal  and  depreciation,  £123.894  and 
£73.305:  totals,  £199,479  and  £339,702.  The  sinking  fund  has 
been  cleared  off,  and  the  department  is  now  a  free  asset. 

London. — L.U.T.  Bill. — The  Tyondon  United  Tramway 
Co.s  Bill  has  been  passed  by  the  Select  Committee  appointed  by  the 
House  of  Lords  after  the  second  reading,  and  will  be  reported  to 
the  House,  The  scheme  outlined  in  the  Bill  includes  a  drastic 
reduction  of  the  capital  ;  an  increase  of  fares ;  postponement  of 
the  date  and  an  alteration  of  the  terms  of  purchase  by  the  local 
authorities.     The  part  of  the  company's   undertaking  inside  the 
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L.C.C.  area  and  its  power  station  at  Chiswick  ha%'e  been  acquired  by 
the  L.C.C.  Accumulated  surplus  revenue  is  by  the  clause  ag-reed  to 
last  week  to  be  applied  to  putting  the  system  into  ^ood  condition 
and  repair. 

Cars  on  the  London  United  Tramways  system  ceased  running  for 
some  time  on  Saturday  evening  last  owing  to  a  temporary  break- 
down at  the  Chiswick  power  station. 

L.C.C. — Annual  Estimates. — The  Highways  Committee  has 
reported  that  the  revised  estimated  revenue  and  expenditure  of 
the  Council's  tramways  for  1918-19  are  as  follows  : — Total  receipts, 
£3,321,750  ;  total  working  expenses,  including  war-service  allow- 
ances and  £50,000  for  contingencies,  £2,593,140;  leaving  an 
estimated  surplus  of  £728,610,  which  with  interest,  i:c.,  £23.279, 
totals  £751,889  :  sinking  fund  and  repayment  charges  amount  to 
£  1)95.205  and  income-tax.  to  £44,569.  leaving  an  estimated  net  surplus 
of  £  11,115  on  the  year's  working  instead  of  the  original  estimated 
deficiency  of  £20.i,29iX  The  revised  estimates  are  based  on  the 
assumption  that  the  car-mileage  during  the  year  wQl  be  50,000,000  ; 
the  realisation  of  the  estimates  will  depend  on  the  maintenance  of 
the  necessary  supply  of  power,  on  the  necessary  repairs  to  cars 
being  effected,  and  a  sufficient  number  of  operatives  being  available. 
As  regards  the  Government  regulation  requiring  a  reduction  of  15 
per  cent,  in  the  consumption  of  coal,  the  question  of  fuel  economy 
has  for  a  considerable  time  engaged  the  close  attention  of  the 
Committee,  and  methods  adopted  for  coal  economy  at  the  power 
stations  by  the  partial  substitution  of  coke  locally  produced  have 
secured  compliance  with  immediate  Government  requirements 
without  reduction  of  the  tramway  services ;  as  a  further 
means  of  economising  coal  the  Committee  recommends  the 
Coubcil  to  approve  a  proposal  for  the  grant  of  a  bonus  to  motor- 
men  and  conductors  in  respect  of  power  which  it  will  be  possible 
to  save  if  greater  care  is  exercised  in  operating  cars  ;  the  bonus  to 
be  50  per  cent,  of  the  value  of  the  direct  saving  on  fuel  due  to 
decreased  consumption  of  electrical  energy. 

The  revised  fares  on  the  Council's  tramways  will  come  into 
operation  on  the  lines  in  the  east  and  north-east  of  London  next 
Sunday  and  on  the  remaining  northern  services  by  July  17tb. 

Approximate  Results  for  1917-18. — The  results  of  the  year's 
working  of  the  Council's  tramways  to  March  SIstlast  are  estimated 
to  show  a  net  surplus  of  £62,009  ;  the  amount,  when  definitely 
ascertained,  will  be  available  for  transfer  to  the  renewals  fund. 

Scarborough. — Goods  Traffic. — The  Electric  Tram- 
ways Co.  proposes  to  carry  fish  on  the  tramways  from  the  piers  to 
the  goods  station,  and  the  Goverament  is  to  be  asked  to  grant 
assistance  toward  the  cost  of  laying  the  additional  track. 

Tramway  and  Vehicle  Workers'  Conference. — A  Con- 
ference of  the  Amalgamated  Association  of  Tramway  and  Vehicle 
■Workers  was  held  in  Birmingham  on  May  28th.  Referring  to  the 
affiliation  with  the  National  Transport  Workers'  Federation,  Mr. 
E.  II.  Bawden,  in  a  presidential  address,  said  the  Society  by  that 
act  had  attained  a  position  of  power  and  influence  second  to  none 
in  the  country.  He  mentioned  that  they  had  applications  pending 
for  the  extension  of  the  12  j  per  cent,  to  all^tramway  workers,  and 
for  bringing  up  the  rates  paid  to  women  employes  to  a  standard 
equal  to  that  of  the  men.  On  the  subject  of  Industrial  Councils, 
the  speaker  pointed  out  that  they  would  not  serve  with  the  Muni- 
cipal Employes'  Association,  because  it  was  felt  that  as  they 
accepted  employes  eligible  for  membership  of  their  Societies  it 
was  an  unnecessary  addition  of  trades. 

Tlie  assistant  secretary  said  the  executive  and  headquarters  we're 
in  sympathy  with  the  effort  to  eliminate  non-Unionists.  but  it  was 
probable  that  that  would  be  secured  by  the  formation  of  Industrial 
Councils  without  their  having  any  friction  with  any  particular 
management.  It  would  then  have  to  be  a  condition  of  employment 
that  employes  must  automatically  become  members  of  their  Trade 
Union. 

On  the  question  of  women  drivers,  the  general  secretary  said  that 
several  interviews  had  taken  place  with  the  National  Service 
Department  officials  ;  but  the  Executive  of  the  Association  had 
taken  a  definite  stand  on  the  matter,  and  decided  that  under  no 
circumstances  would  it  give  permission  for  the  employment  of 
women  as  drivers  of  tramway  cars.  The  National  Service  Depart- 
ment had  promised  to  consider  the  question  of  placing  the  tramway 
industry  in  the  list  of  protected  occupations  and  of  fixing  an  age 
limit. 

Tramway  Statutory  Maximum  Fares. — In   reply  to   a 

question  in  the  House  of  Commons,  on  Monday,  as  to  what  action 
the  B.  of  T.  proposed  to  take  on  the  report  of  the  Select  Committee 
on  Gas  Undertakings  (Statutory  Prices),  Sir  Albert  Stanley  said  he 
proposed  to  introduce  a  Bill  as  soon  as  possible  to  give  effect  to  the 
recommendations  of  the  Select  Committee.  The  Bill  would  include 
provisions  of  a  like  nature  in  respect  of  tramway  and  electricity 
undertakings. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


High-Speed  Wireless. — According  to  the  Telegraph  ami 

Telephone  A'je.  the  Marconi  Co.  has  applied  the  principle  of  Wheat- 
stone  transmission  to  radio-telegraphy.  The  signalling  perforations 
are  punched  in  ordinary  Wheatstone  tape,  as  in  landline  or  cable 
signalling  ;  the  tape  is  then  passed  through  a  Wheatstone  trans- 
mitter operated  at  the  desired  speed.  The  transmitter,  instead  of 
sending  the  signals  directly  to  line,  as  in  landline  working, 
actuates  a  pneumatic  engine,  opening  and  closing  air  valves  and 


releasing  air  under  pressure  provided  by  an  air  pump.  Tubes  are 
led  from  the  pneumatic  engine  to  signalling  keys  specially  designed 
to  break  high-tension  circuits.  The  extremely  rapid  movement  of 
the  pneumatically  operated  contacts  makes  it  practicable  to  transmit 
signals  at  speeds  exceeding  100  words  per  minute,  without  intro- 
ducing troublesome  arcing  at  contact  points  in  the  high-tension 
circuit. 

Hull  Telephones. — In  order  to  meet  the  expenditure  on  war 
bonuses.  &c.,  telephone  rentals  are  to  be  increased.  The  annual 
report  by  the  manager  (Mr.  Holme")  states  that  the  gross  profit 
amounts  to  £  18,933,  compared  with  £22,747  last  year,  a  decrease  of 
i:3,S12,  of  which  £2,400  is  accounted  for  by  additional  war  bonuses, 
and  the  balance  by  a  decrease  in  revenue  and  increase  in  mainten- 
ance charges.  The  latter  are  higher  due  to  increased  cost  of 
materials  and  the  laying  of  a  relief  cable  across  the  river,  necessi- 
tated by  the  number  of  faulty  lines  east  of  the  river.  During  the 
war  there  has  been  a  net  decrease  of  l,50ii  instruments  in  service. 
When  the  transfer  of  the  system  to  the  Corporation  took  place 
it  was  estimated  that  there  would  be  a  net  revenue  of  1 5,300  per 
annum,  after  paying  the  interest  and  loan  charges,  and  this  was 
realised  for  the  year  ending  March  Slst,  1917.  The  accounts  for 
the  year  ending  March  31st,  1919,  will  show  a  considerable  loss. — 
E.  .Vorrihig  yeirs. 

United  States. — A  resolution  aiiking  President  Wilson 

to  assume  immediate  control  of  the  telegraph  companies  of  the 
country,  in  view  of  the  possibility  of  a  strike  of  telegraphists,  was 
passed  by  the  American  Federation  of  Labour. — T/ie  Times. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Cavan. — The  Clerk  of  the  B.  of  G.  having  reported  that 
the  contractors  in  connection  with  the  electric  lighting  installation 
had  refused  to  sign  the  bonds,  it  was  decided  to  re-advertise. 

Dublin. — July  4th.  Electricity  Supply  Committee.  Coal- 
crushing  plant.    See  '"  OflBoial  Notices  "  to-day. 

London.  —  Fulham.  —  July  10th.,  Borough  Council. 
Cables,  ducts  and  accessories  for  the  linking-np  of  the  Fulham  and 
Hammersmith  Electricity  Works.    See  "  Official  Notices  "  June  21st. 

Morecambe. — Electric  Light  Committee.  2,000  tons  of 
rough  slack.     See  "  Official  Notices  "  June  21st. 

New  Zealand. — WELLiNrrTOff. — July  1st.  Public  Service 
Tender  Board.  9.290  electric  lamps  (Indent  No.  4.336).  Some 
particulars  may  be  consulted  at  the  Inquiry  Office  of  the  Depart- 
ment of  Overseas  Traile  (Development  and  Intelligence)  in  London. 


CLOSED. 

Calcutta. —  The  Municipal  Council  recommends  for 
acceptance  the  tender  of  the  Russa  Engineering  Works,  Ltd. 
(Henley's  Wiring  and  Accessories)  amounting  to  Rs.  11.494  for  an 
electrical  installation  at  the  markets  on  the  following  conditions  : — 

That  all  wiring,  lamps  and  fittings,  necessary  for  the  complete  installation 
as  tendered  for,  be  delivered  by  the  contractors  to  the  CorjKjration  Central 
Stores  within  one  week  of  the  acceptance  of  the  tender. 

That  the  contractors  guarantee  the  wiring  and  accessories  (excepting  lamps 
and  fans)  for  three  years  from  the  date  of  the  completion  of  the  work,  and  make 
good  all  defects  arising  during  this  period  owing  to  faulty  workmanship  or 
defective  material. 

That  the  wiring  work  be  subject  to  the  approval  of  a  responsible  representa- 
tive of  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

Government  Contracts. — List  of  new  contracts  placed  in 

Mav,  1918  ;— 

Wab   Office. 

Rhonite  sheet  and  rod. — Siemens  Bros.  &  Co.,  Ltd. 

Electric  lighting  sets.  —  Day  Motor  Co.,   Ltd.;    West  Ham  Corporation 

Electric  Supply. 
Generating  sets.— -\ustin  Motor  Co.   (1914),   Ltd. ;  British  Westinghouse 

E.  &  M.  Co.,    Ltd.;    Buffalo  Forge  Co.,  Ltd.;    Electromotors,   Ltd; 

Keighley  Gas  &  Oil  Engine  Co.,   Ltd.  ;    R.   K.   Lister  &  Co.,   Ltd.  ; 

Parsons    Motor    Co.,    Ltd.  ;    Rhodes   Motors.    Ltd.  ;    Siemens    Bros. 

Dynamo  Works,  Ltd. 
Motors,  &o. — Crypto    Electrical  Co.  :    Electrical    -Apparatus    Co.,    Ltd.  ; 

Electric    Construction    Co.,    Ltd.  ;     F.     Parkinson    &    Co.  ;    Ph«nix 

Dynamo  Manufacturing  Co.,  Ltd. 
Switchboards. — Veritys,  Ltd. 
Switchgear. — British  Thomson-Houston  Co.,  Ltd. 
Trucks. — Edison  Accumulators,  Ltd. 
Works  services,  electrical. — Pritchett  &  Gold  and  Electrical  Power  Storage 

Co.,  Ltd. 

India  Office. 
Cells.-J.  Stone  &  Co. 

H.M.  Office  of  Works, 

Engineering  services. — Electric  wiring.  Ministry  of  Pensions  Buildijigs, 
Burtons  Court,  Chelsea. — S.  Reed  &  Sons.  Lift,  National  Physical 
Laboratory,  Teddington. — Waygood-Otis,  Ltd ;  Motor-generators,  &c.. 
National  Physical  Laboratory,  Teddington. —  Mather  &  Piatt,  Ltd.; 
Vickers,  Ltd.:  Electric  wiring.  National  Physical  Laboratory,  Tedding- 
ton.— T.  Clarke  &  Co. ;  Switchboards,  National  Physical  Laboratory, 
Teddington. —  Ferguson,  Pailin  &  Co.;  Electric  lighting  and  power 
wiring,  Plymouth  Grain  Stores.— .\lpha  Manufacturing  Co.,  Ltd, 
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Post  Office. 

Repairing  wire  apparatus.— Wynn,  Timmina  &  Co.,  Ltd. 

Telegraph  apparatus.— British  L.  M.  Ericsson  Manufacturing  Co.,  Ltil. 

Telephone  apparatus.— British  L.  M.  Ericsson  Manufactnring  Co.,  Ltil. : 
Western  Electric  Co.,  Ltd. 

Iron  Brackets.— Bullers,  Ltd. 

Hnbmarine  cable. — Telegraph  Construction  &  Maintenance  Co.,  Ltd. 

Telegraph  and  telephone  cable.— B.  I.  &  Helaby  Cables,  Ltd. ;  W.  Oeipel 
and  Co. ;  General  Electric  Co.,  Ltd. ;  Henley's  Telegraph  Works  Co.. 
Ltd.;  Johnson  &  Phillips,  Ltd.;  C.  Macintosh  &  Co.,  Ltd.;  Peel- 
Conner  Telephone  Works,  Ltd. ;  Pirelli-General  Cable  Works,  Ltd. 
Siemens  Bros.  &  Co.,  Ltd. :  Union  Cable  Co.,  Ltd. ;  Western  Electric  Co. 

Cases  for  telegraph  sets.— Sabey  &  Son. 

Cords  for  telephones.— Siemens  Bros.  4  Co  ,  Ltd. ;  Western  Electric  Co., 
Limited. 

Insulators,—.!.  Bourne  &  Son  ;  Bullers,  Ltd. ;  Doulton  &  Co. ;  J.  Macintyre 
and  Co.,  Ltd. ;   Taylor,  Tunniclifte  &  Co. 

Earth  plates.— Walls,  Ltd. 

Solder. — E.  .\ustin  &  Sons. 

Cable  suspenders. — P.  Huntington  &  Co. 

Flame-proof  wire.— C.  Macintosh  4  Co.,  Ltd. 

tralvauized  iron  wire. — Shropshire  Iron  Co..  Ijtd. 

Hull. — Electricity  Committee  : — 

Stirling  Boiler  Co.— Boiler. 

Ings  Foundry,  Wakefield. — Stoker. 

Ipswich, — Coiporation  Electricity  Committee  : — 

Brush    Electrical    Engineering   Co.,    Ltd.  —  3,000-kw.    Brush-Ljungstrcira 
steam  turbo-alternator,  condensing  plant,  Ac,  £19,150. 

The  Committee  has  power  to  purchase  the  remainder  of  the  plant 
and  machinery  required  for  the  carrying  out  of  the  complete  scheme. 


FORTHCOMING     EVENTS. 


Physical  Society  of  London.— Friday,  June38th.  AtSp.m.  Atthe  Imperial 
College  of  Science,  South  Kensiugton,  S.W.    General  meeting. 

Electrical  Power  engineers*  Association  (Northern  Division).— Saturday 
June  29th.  At  6  p.m.  Inaugural  meeting  of  Glasgow  and  District  Branch 
at  Central  Halls.  25,  Bath  Street,  Glasgow. 

Chief  Technical  Assistants*  Association.— Thursday,  July  4th.  Atti.itip.ni. 
At  Anderton's  Hotel,  Fleet  Street.  E.C.  Discussions  on  "  Distnhution 
Faults  and  their  Location,"  and  on  '*  Voltage  Regulation." 

Salford  Technical  and  Engineering  Association.— Saturday,  July  6t)i. 
Visit  to  Messrs.  Crossley  Motors.  Ltd.,  Miinchester. 


OUR     HALF-YEARLY     INDEX. 


As  it  is  necessary  to  effect  every  possible  economy  in  paper 
consumption,  the  Inde.x  to  Vol.  82  of  the  Electrical 
Review,  which  will  be  printed  in  the  course  of  a  few 
weeks,  will  be  supplied  only  to  those  who,  through  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  3d., 
post  free.  Any  reader  or  advertiser  at  Home  or  Abroad, 
who  requires  a  copy  for  binding,  or  for  other  purposes, 
is  asked  to  make  application  therefor  promptly  to  the 
Publisher,  Electrical  Review,  4,  Lndarate  Hill.  liondon, 
E.C.  4. 


NOTES. 


Keighley   Association    of    Engineers. — At   the   annual 

meeting,  last  week,  the  membership  was  reported  to  be  242,  an  in- 
crease of  3i.  Mr.  H.  Widdop  was  elected  president  ;  Mr.  Robert 
Hudson,  secretary  ;  Messrs.  Alfred  Smith.  A.  D.  Lund.  .1.  White- 
head, and  Walter  Smith  to  the  Council  :  Prof.  G.  F.  Charnock 
Chead  of  the  eng'ineering-  department,  Bradford  Technical  College), 
honorary  life  member  ;  and  Mr.  .lohn  R.  Widdop  an  honorary  vice- 
president.  In  the  course  of  an  address,  Mr.  Walter  Slingsby  urged 
the  need  for  greater  development  of  physical  and  chemical  labora- 
tories in  engineering  works. 

Electrical    Power    Engineers'    Association :    Northern 

Division. — A  special  general  meeting  of  the  above  Division  was 
held  at  Manchester  on  Tuesday,  June  18th,  the  President  (Mr.  A.  L. 
Lunn.  A.M.I.E.E.)  in  the  chair.  The  report  of  the  Salaries  Sub- 
Committee  was  presented  and  adopted.  Mr.  W.  A.  Jones,  A.M.I.E.E. 
(hon.  sec.  of  the  London  Division),  was  present,  and  gave  an  address 
on  the  rapid  growth  of.  and  the  work  being  done  by,  the  various 
divisions.  He  reported  that  the  E.P.E.A.  had  been  invited  by  the 
Ministry  of  Labour  to  send  representatives  to  a  meeting,  held 
at  Manchester  on  June  19th,  to  consider  the  formation  of  a  council 
in  connection  with  the  Whitley  Report. 

The  chairman  reported  being  present  at  the  mass  meeting  called 
by  the  I.E.E.  at  Leeds  the  previous  week,  to  further  the  promotion 
of  a  new  Association  for  the  technical  staffs  of  electricity  supply 
undertakings,  which  meeting  resulted  in  a  victory  for  the  E.P.E.A. 
The  Assistant  Hon.  Sec.  (Mr.  A.  0.  Holt)  reported  that  arrange- 
ments had  been  made  to  hold  an  inaugural  meeting  at  Central 
Halls,  25.  Bath  Street,  Glasgow,  on  Saturday.  .Tune  29th,  with  the 
object  of  establishing  a  branch  of  the  E.P.E.A.  for  Glasgow 
and  district.  A  hearty  invitation  is  extended  to  all  interested 
engineers  to  attend  this  meeting.  The  Hon.  Sec.  (Mr.  J.  W. 
Thomas)  reported  the  formation  of  a  branch  of  the  E.P.E.A.  at 
liiverpool. 


Industrial  Reconstruction  Council.— The  address  of  this 

organisation  in  future  will  be  2  and  4.  Tudor  Street,  E.C.  4,  larger 
office  accommodation  having  become  necessary.  The  work  has  been 
re-organised  and  divided  into  sections,  superintended  by  Sub- 
Committees.  Mr.  Ernest  J.  P.  Benn  remains  chairman  and 
administrative  chief,  Sir  Alexander  Roger  is  in  charge  of  the 
membership  section.  Dr.  William  Garnett  and  Mr.  Emil  Davies 
control  meetings,  and  Sir  Herbert  Nield,  K.C.,  M.P.,  is  Parliamentary 
representative.  The  Council  is  also  extending  the  work  of  pro- 
paganda through  other  organisations,  and  is  now  prepared  to  send 
speakers  to  any  societies  to  lecture  or  initiate  discussions  upon  the 
various  aspects  of  the  Whitley  Report.  Applications  should  be 
made  to  the  Secretary,  who  would  also  be  glad  to  supply  literature 
for  distribution. 

Prize  for  Paper  on   the  Co-ordination  of  Research. — 

The  Council  of  the  Institution  of  Electrical  Engineers  is  prepared 
to  receive  papers  on  the  subject  of  "  The  Co-ordination  of  Research 
in  Works  and  Laboratories."  with  a  view  to  the  paper  being  read 
and  discussed  at  one  of  the  ordinary  meetings  of  the  Institution  in 
London,  and  also  before  one  or  more  of  the  Local  Sections.  Papers 
should  not  exceed  1.5,000  to  20,000  words  in  length,  and  the  Council 
is  prepared  to  awai-d  a  special  premium  of  £2.5  to  the  author  of  the 
paper  which,  in  its  judgment,  best  fulfils  the  objects  of  the  dis- 
cussion, provided  such  paper  reaches  the  standard  aimed  at  by  the 
Council. 

Papers  should  be  sent  to  the  Secretary  of  the  Institution  not 
later  than  November  4th,  191.S.  It  is  the  intention  of  the 
Council  to  publish  the  selected  paper  (which  will  become  the  pro- 
perty of  the  Institution)  in  the  Journal,  together  with  the  dis- 
cussion. Competitors  intending  to  submit  papers  are  invited  to 
communicate  with  the  Secretary. 

Volnnteer  Notes. — London  Army  Troops  Compajsies, 

Volunteer  Engineebs. — Headquarters :  Balderton  Street,  Gros- 
venor  Square,  W.  1 . 

Corps  Orders  No.  26  by  Lieot.-Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Captain  of  the  Week.— Cupt.  W.  Darley  Bentlev. 

Next  for  Duty.— Capt.  E.  G.  Fleming. 
.    Monday,  July  1st,  to  Friday,  July  .5th. — Drills  as  usual. 

Sunday,  July  7th. — Commandant's  Parade  at  Waterloo  Station,  8.45  a.m. 
Work :  Revetments  at  Heywood.  Dress  :  Service  dress,  drill  order,  with 
haversacks  and  water  bottles.    Mid-day  and  tea  rations  to  be  carried. 

C.  HiGGiNS,  Copt.  R.E.,  Adjutant, 

Self-Government  for  After-War  Industry. — In  a  letter 

to  the  7'iniex,  Mr.  A.  H.  Paterson.  Secretary  of  the  National  Alliance 
of  Employers  and  Employed,  says  : — "  The  failure  of  the  Admiralty 
to  recognise  the  Trade  L'nions  in  connection  with  the  scheme  they 
are  endeavouring  to  carry  out  for  the  creation  of  Whitley  Com- 
mittees in  the  dockyards,  and  the  delay  on  the  part  of  the  Post- 
master-General in  applying  the  Whitl'ey  scheme  to  the  great 
organisations  under  his  control,  are  two  very  disquieting  signs  to 
those  who  realise  the  vital  necessity  of  a  genuine  reconstructive 
programme.  It  is  the  strong  conviction  of  the  many  leading 
employers  and  Trade  Unionists  who  have  found  common  ground  in 
the  National  Alliance  of  Employers  and  Employed  that  after-war 
industry  must  have  self-government,  and  that  the  basis  of  that 
self-government  must,  and  can.  be  arrived  at  by  the  representatives 
of  employers  and  employed  working  together  with  an  equality  of 
representation,  and  free  from  outside  interference.  There  are  three 
parties  concerned — Capital,  Labour,  and  the  community.  The  ri'ile 
of  the  State  must  .simply  be  that  of  a  policeman  guarding  the 
interests  of  the  communitj*.  The  Whitley  Report  was  welcomed 
by  this  Alliance  as  a  step  (though  only  a  step)  in  the  right  direction, 
but  we  have  consistently  urged  the  inadequacy  of  those  proposals, 
in  that  they  are  neither  wide  enough  in  their  scope,  nor  do  they 
sufficiently  realise  that  industrial  reconstruction  must  be  a  matter 
for  industry  itself,  and  not  for  State  Departments.  This  Alliance, 
by  the  work  of  its  Central  and  Local  Joint  Committees  (on  all  of 
which  employers  and  employed  are  equally  represented),  is  proving 
that  it  is  possible  to  get  these  two  parties  to  co-operate  in  working 
out  plans  for  the  industrial  future.  Through  that  co-operating 
work  they  are  reaching  a  mutual  understanding  and  a  realisation 
of  the  fact  that  their  interests  are  identical,  and  not  antagonistic, 
and  they  are  agreed  that  along  these  lines  the  industrial  future  can 
be  secured.  But  they  are  equally  agreed  that  the  task  of  recon- 
struction is  one  to  be  carried  out  by  the  industrial  forces  themselves. 
The  attitude  of  the  Admiralty  and  the  Postmaster-General  in  regard 
to  the  Whitley  Report  justifies  the  position  which  the  National 
Alliance  of  Employers  and  Employed  has  taken  up  and  these 
incidents  wUl  have  had  their  value  if  the  lessons  they  teach  are 
heeded. " 

Notes  from  Spain. — Our  Spanish  correspondent  writes  : — 

T/ic  JJaeni  Wiiterfdilx  Co. — Representatives  of  the  Bank  of 
Bilbao  and  of  the  Duero  Waterfalls  Co.  visited  King  Alfonso  on 
June  11th,  with  the  view  of  interesting  his  Majesty  in  the  forma- 
tion of  the  above  companv  with  a  capital  of  150,000,000  pesetas 
(£(1,000,000  at  pre-war  rates). 

The  project  has  as  base  the  utilisation  of  the  big  Duero  water- 
falls, which  will  permit  the  use  of  energy  to  the  extent  of 
I5O,00U  HP.  .\  scheme  of  this  magnitude,  working  at  a  daily  load 
factor  of  40  per  cent.,  would  prove  a  saving  to  Spain  of  approxi- 
mately half  the  amount  of  coal  now  imported.  It  is  proposed  to 
establish  a  network  of  overhead  transmission  lines  covering  the 
central  provinces  of  the  Peninsula. 

Ciintahrian  WdterfolU  Si/ndicate. — A  company  has  been  formed 
in  Bilbao  to  exploit  waterfalls  on  the  Rivera  Pao  de  Trave  and 
Ponton,  in  the  province  of  Leon, 
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Water- Power  Committee.— The  Board  of  Trade  has 
appointed  the  followiii«!r  Committee  to  report  upon  the  water-power 
resources  of  the  United  King^dom  and  the  extent  to  which  they 
can  be  made  available  for  industrial  purposes  :— .Sir  John  F.  C. 
Snell  (chairman),  Mr.  G.  S.  Albrifrht.  Sir  Dujrald  Clerk.  Dr.  J.  F. 
Crowley,  Mr.  H.  F.  Carlill  (Board  of  Trade).  Jlr.  Philip  Dawson, 
t'rot.  Gibson,  Mr.  Vernon  Hartshorn,  Dr.  H.  R.  Mill,  Mr.  A.  New- 
lands,  Mr.  G.  C.  Vyle  (Associated  Chambers  of  Commerce),  Mr.  A.  J. 
Walter,  K.C..  Mr.  Ralph  Walter  (Ministry  of  Reconstruction),  and 
Mr.  D.  J.  Williams.  Mr.  R.  T.  G.  French  is  secretary,  and  all 
communications  should  be  addressed  to  10,  Princes  Street, 
Westminster.  S.W.  1. 

Was  the  Liquidator  Liable?— In  the  City  of  London 
Court,  on  June  25th,  before  his  Honour  Judge  Atheriey -Jones.  K.C., 
a  claim  was  made  by  H.  D.  Crewe  &  Co.,  trading  as  Crewe,  Allen 
and  Co.,  23,  Chapel  Street.  Cripplegate.  against  Mrs.  Stanley  Kuhn. 
trading  as  D.  A.  Bessent  i:  Co.,  74,  tVatling  Street,  for  £'.l  Ss.  for 
wiring  and  atting  a  motor  at  Red  Lion  Court.  Defendant  said  she 
waa  not  liable,  and  that  the  debt  was  due  from  Mr.  H.  W.  Sanders, 
the  liquidator  of  E.  Sandler  &  Co..  Ltd..  who  had  sent  plaintiffs  a 
dividend  of  .€2  7s..  and  who  was  brought  in  as  a  third  party. 
Flaintifffi  said  they  returnedlthe  money,  as  thev  knew  nothing  oi 
the  liquidation.  Judgment  was  given  for  the  plaintiffs  against  the 
defendant,  the  third  party  being  dismissed  from  the  litigation. 

Electric    Power  Supply.— A   deputation   of   the   Trade 

Union  Parliamentary  Qommittee  recently  waited  on  Sir  Albert 
Stanley.  President  of  the  Board  of  Trade,  to  ask  his  opinion  re-^ard- 
ing  the  proposals  made  by  the  Committee  on  Electric  Power 
Supply.  In  his  reply.  Sir  Albert  said  the  Government  looked  upon 
the  question  as  one  of  the  many  important  problems  of  recon- 
struction A  Bill  for  its  consideration  was  to  be  introduced  as  soon 
as  possible  in  the  House  of  Commons.  He  had  not  a  vestige  of  doubt 
that  there  was  an  opportunity  in  the  future  for  everybody  to  secure 
tor  himself  a  supply  of  electricity  at  a  very  cheap  rate.—  VorUiin- 
Post. 

A  Question  of  Competition.— The  following  letter  was 
received  after  our  "  Correspondence  '■  columns  were  closed  — 

With  respect  to  the  two  letters  appearing  in  your  issues  of 
May  dlst  and  Jnne  Uth  under  this  heading.  I  am  instructed  by 
my  Council  to  forward  you  a  copy  of  the  resolution  arrived  at  by 
my  Executive  Committee  on  May  30th  :— 
-.'' '  l^f  ^<^'^^<^^'>-''y  brought  forVard  letter  from   Messrs.  Watson, 

Marsh  &  t.o.  complaining  of  the  action  of Electric  Supply 

and  asking  for  assistance  ;  the  secretary  was  instructed  to  say  that 
It  the  farm  would  make  an  appointment  to  meet  the  solicitors 
bringing  with  them  any  evidence  that  they  had.  either  verbal  or  in 
T- °?;  I  solicitors  would  go  into  the  matter,  and.  if  thought 
advisable  the  Association  would  be  prepared  to  take  action  ' 

As  the  firm  m  question  have  not  yet  accepted  this  offer,  the 
Association  cannot  proceed. 

"  Leonabd  G.  Tate, 
•■  Secrefiiri/,  Electrical  Cnntractnrs'  Asmciatum  (Inc  ) 
London,  E.C.,  Juru-  2&th,  1918." 

Oil  from  Coal.— In  the  House  of  Commons,  on  Monday 
last.  It  was  stated  that  the  Ministry  of  Munitions  was  taking  every 
possible  step  to  increase  the  production  of  oil  from  coal  and  shale 
deposits  m  the  country,  and  of  creosote.  The  work  was  hampered 
made  *^^       \a.honT,  but  very  considerable  progress  had  been 

New  Fuel  and  Light  Order.— Copies  of  the  new  House- 
hold Fuel  and  Lighting  Order  have  been  submitted  to  all  Fuel 
?Jlw^  ''"^  members  of  Fuel  and  Lighting  Committees  to 
^^r.v  .!  f ^"Vl°  organise  for  the  work  they  will  be  called  upon  to 
carry  out  There  has  been  a  modification  of  the  table  of  allowances 
which  in  the  London  area  will  be  as  follows  •— 
3i'to^^r°°"^  *"' ""^  apartment,  three  tons  a  year ;  three  rooms. 

Dwelling  house  or  flat  exceeding  three  rooms,  four  tons  for 
tour  rooms,  and  so  on.  at  the  rate  of  one  ton  per  year  per  room. 

following  aa-e  the  factors  for  conversion  of  fuel  into  coal,  gas  or 
electricity :— Anthracite  to  count  as  fuel  at  the  same  rate  as  ordi- 
nary coal  :    three   tons   of   coke   to   count  as   two  tons  of  fuel  •     ' 
bnquett«s  not  sold  by  weight  and  not  exceeding  2i  lb.  in  wei-ht  to 

fueT  .^o';^?  '^"'f  ?°  ■■  ''■'''  ""■  ''■  »*■  ^--  to  count  as  ^  ton  o? 

^u      ,?       *^  °^  electricity  to  count  as  one  ton  of  fuel 

The  allowance  of  fuel  to  be  taken  as  coal  shall  not  be  less  than 

OversS  ^^  ""  previous    assent    of    the  Local   Fuel 

The  scale  of  lighting  allowance  for  dweUing  houses  is  liberal  - 

ele^°ricitrperU^"  "°"'  ■  '■'''  '='■  ''■  °^  ^^  ""^   ^^^  "-'^"^ 

electrTcUy^"'  °'  '^  '°°"'  ^    "■^"'^  "''•  "•  °^  "^  °'  ^^^  ""'^^  °f 

electricity'"'''"  °'  "'""  ''°°'°^  '  ^^■'"'°  "^^  ^'-  °^  ^^  °'  ^00  units  of 

elertr"  cftr^°'  °'  ''^^'^^  '^°"''  '  ^*' '  °°  "^^  ^*-  °^  ^^  °^  250  units  of 

to^T,^^''w'?'""^^^'"''"*='?^"^  "^'^'  *-^^  consumer  may  continue 
750chft  I^  °°  °°'  ?'"'°  '"^■^-  ^^^  conversion  factor  being 
-oL-  lilf  fif  '^"'™'^°t  '°  l'-'"°its  of  electricity  :  but  the  fore- 
going light   allowance  may  not  be  converted  into  fuel      Ouarteriv 

ToTeZT:i:,T'"''^^r  '°;'^'=  "-^"^^  ofone-tMrdofthe  t^S 
tor  either  winter    quarter,  and  one-sixth   of   the  total  for  either 

snm":r  ',!7f""'  '■  "^''"^  '^  '°  '''■  '^^'  themaximL  quarter  o  the 
snmnier  halt-year  must  not  exceed  one-third  of  the  years  supply. 


Engineering  Wages.— The  skilled  workere  in  the  engi- 
neering trades  have  asked  the  Employers'  Federation  for  an  increrae 
m  wages  of  100  per  cent,  over  pre-war  rates,  while  the  unskilled 
and  partly  skilled  workers  in  the  engineering  and  shipbuilding 
trades  also  have  made  a  demand  for  an  increase,  which  is  placed  at 
10s.  per  week  above  current  rates.  Both  claims  came  before  the 
Committee  on  Production  on  Wednesday,  and  the  decision  will  be 
made  known  later.— i>«;///  Tile;inii)li. 

Phototelegraphy.— Prof.  Arthur  Korn,  a  (ierman  elec- 
trical ex^rt  is  said  to  have  invented  a  system  permitting  of  the 
sending  of  photographs  by  long  submarine  cables.  Korn  was  the  in- 
ventor of  a  system  for  transmitting  photographs  bv  land  wires  — 
II  ireless  Presx. 

An   Electric  Organ  in  Westminster  Abbey.— According 

AbW  yl'^t"-' ri'T  ^  'r  ^'^''"^'  "  °'"^°  '^^  '^e"  presented  to  the 
Abbey  by  Sir.  Clarke.  It  is  placed  in  the  trif  orium  of  the  south 
transept,  above  the  tomb  of  Handel,  entirely  hidden  from  observa- 
tion by  the  congregation  seated  below.  Though  in  all  respects  a 
separate  organ  complete  in  itself,  it  forms  a  part  of  the  grand  in- 
strument m  the  choir.  By  means  of  an  electric  cable  200  ft.  in 
f.^1  fi,  "^"^  °^"f°  "^  connected  with,  the  old,  and  controUed 
trom  the  same  console  :  it  may  be  played  by  itself,  or  may  be  used  in 
coniunction  with  the  main  organ.  .  <  j        ^^ 

Institution  and  Lecture  Notes.— Institute  of  Metals.— 

nn\t^  v^"*^??;?  meeting  of  the  Institute  will  be  held  in  London 
Zt?l^'^^'  "'^-  ^^'"'  '^^^^^1  important  papers  will  be  pre- 
bend ^  7  discussion.  A  ballot  for  the  election  of  members  wil?  be 
held  on  July  1  ,th.  as  a  result  of  which  the  membership  is  expected 

fhe^  hf  \  Ii«t'tute  s  existence.  In  connection  with  the  ballot, 
there  has  just  been  prepared  for  circulation  to  possible  members  an 
menTof  thTlSr^^'^'P^r"^^'-  <=o°t^-Va  detailed  stat^ 
Som  Mr  r%wV    .f   Aro^*^  activities:  copies  can  be  obtained 

rLj,„  r  f?°l^-  ^^■^''-  -^6.  Victoria  Street,  S.W.  1. 

Tramways  and  Light  Railways  Association—The  tenth  annual 
congress^takes  place  at  Caxton  Hall,  S.W.  1,  at  3  p.m    on  F^S^y! 

Appointments  Vacant.— Mains  jointer  (9d.  per  horn-  + 
fw*^  '"'  P*""  f  °'-^-  ^"""'^^  Fam  worth  U.D.C.  Electricity  Works- 
shift  engineer  (63s.),  for  the  Tunbridge  Wells  Corpora  fon  El^i 

Aeroi'ro^?''*'"rl^-'''''='"'=^  ''^«-  f°^  '^'  OrdTance  DepS. 
Aerodromes,  and  MUitary  Camps  in  the  Southern  Comm^d  ; 
mntei  wireman  for  the  Curragh  Camp  Electric  Light  Station 
tTLJ  ''^''?''1  attendants,  for  the  Northampton  Corporation 
Tramways  :  electr.ca^  engineer,  for  the  Department  of  Eto)trical 
Engineering.  Admiralty.  See  •  Official  Notices  "  to-day.  ^^'"'^ 
Water-power  in  War-time.— According  to  Le  Ge„ie  Cii-il, 

re^nTt  P.r  ^''i'"'  "'  .'^"  ^"'^  Engineers'  Congress  held 
recently  in  Pans,  spoke  on  the  considerable  nile  played  by  water- 

of  800  milHnn  ?  ^^''    '/"'"•'^   ^-^^   ^^'^  ^  realisable  value 

of  the  to^n  ''"■'^,'^f^"  use  of,  this  being  about  one-tenth 
8  m-mnn  h^  ^  '■'■  ^^^'l^b^e•  -^i^ich  is  estimated  to  be  at  least 
fn^  4  nrn f  tFTfi;  ^°  Switzeriaud.  official  statistics  published 
La!'ilabrtn.f  V^\^«te^-POwer  used  there  is  16  pe?  cent,  of 
the  re^oitrnl,  nf  ^  •^°-"''-  '■'^■^'  ""  ^'^^  was  made  to  intensify 
request  o^Zt-  Y^^l'^""^''  ^""^  manufacturers  made,  at  the 
sX  of  i.nv^i  fl^  'u-*'''^'!''"-^  ^°'  ^'^'  Materials,  great  efforts  in 
spite  of  many  difficulties.     Since  the  end  of  liUo.  the  faUs  which 

SelooO  H°;  7:r.l  ""'  T'^^  °'  development,  represented  at  le^t 
TuHhi  f,'l^  .  those  actuaUy  m  harness  represented  850.000  H.p. 
of  the  W  1  T."^  ^^^''  '20000  H.P.  was  placed  at  the  disposal 
the  rL  r^"^  ^f!**"""  •  ^^^•"<^^'  H-P-  ^^  harnessed  in  191.S^d 
the  remamder  will  be  completed  during  1919  and  1920.     This  great 

Lrwi^rtaMrin^^at^s..^^  ""'''''  '^'^  "^^  °^  ^---  ^  *^« 

;^P?   ,  ••;  ^    428.000  H.P. 

Central  Plateau           200  000 

Pyrenees           ;;;  i;85.'oOO  '.'. 

Jura  and  Vosges          35.000  „ 

"**^'       2.000  „ 

Total  850,000    „ 

By  the  end  of  1921.  France  will  have  at  least  1.600.000  h  F 
under  control,  representing  a  value  of  1.500  million  francs.  In- 
teresting and  fruitful  efforts  were  made  by  those  concerned  in  the 
use  of  energy  derived  from  newly  developed  water-powers,  some 
for  electrochemical  some  for  electrometallurgical  ^rposes,  and 
others  by  utilismg  directly  the  static  pressure  of  the  water  of  the 
higher  faUs  to  operate  presses  in  the  manufacture  of  rough  sheU 
forgings  These  results  could  not  have  been  obtained  without  the 
unity  which  reigned  between  manufacturers  and  the  interested 
authorities.  Numerous  special  authorisations  to  commence  work 
were  given,  without  waiting  for  formalities  or  the  results  of  formal 
inquiries.  Water-power  has,  therefore,  rendered  great  service  to 
the  National  Defence,  and  it  can  be  said  that  all  developments  of 
water-powers  brmg  about  a  corresponding  decrease  in  coal  con- 
sumption During  the  few  years  preceding  the  war.  water-power 
was  developed  to  the  extent  of  750.000  H.p.  :  at  the  same  time 
coal  consumption  increased  by  24  million  tons,  and  this  in  spite  of 
a  drop  ot  20  million  tons  io  the  national  output  of  coal.  On  the 
other  hand  It  can  be  said  that  if  this  750.000  H.p.  had  not  been 
developed,  this  deficit  would  have  been  considerably  .Greater  The 
development  of  water  powers  creates  other  needs  which  necessitate 
simultaneously  a  greater  output  of  coal. 


Vol.  82.     No.  2.nS,  June  28,  1918.]  THE      ELECTRICAL      REVIEW. 


617 


The  Electrolytic  Recovery  of  Tin.— For  detinning  tin 

cans  the  affinity  ot  chlorine  gas  for  tin  can  be  made  use  of,  as 
follows  : — The  scrap  tin  waste  ia  charged  into  large  iron  vertical 
cylinders,  after  being  lightly  bundled  into  billets.  These  billets 
rest  on  gratings  arranged  at  suitable  intervals  in  the  iron  cylinder. 
Dry  chlorine  gas  is  then  admitted  under  a  slight  pressure  into  the 
cylinder,  and  combines  with  the  tin  on  the  scrap  to  form  tin 
tetrachloride  CSn.,Cl,)  as  a  fuming  liquid,  which  is  collected  in  a 
tank  arranged  at  the  base  of  the  cylinder.  It  is  of  the  utmost 
importance  that  the  chlorine  should  be  perfectly  dry,  otherwise  it 
would  attack  the  iron  cylinder  and  other  apparatus.  To  effect  this 
in  practice  it  is  usual  to  compress  the  chlorine  gas  over  concentrated 
sulphuric  acid.  It  is  also  necessary  that  every  care  should  be  taken 
to  prevent  the  escape  of  chlorine  gas.  owing  to  its  poisonous  pro- 
perties. The  tin  tetrachloride  produced  by  this  method  can.  if 
necessary,  be  electrolysed  to  form  tin  and  stannous  chloride. 

By  another  process  the  tin  from  the  scrap  is  dissolved  in  an 
aqueous  solution  of  tin  tetrachloride.  The  resultant  stannous 
chloride,  on  being  electrolysed,  decomposes  into  tin  and  chlorine, 
and  the  latter  re-combines  with  stannous  chloride  to  form  tin 
tetrachloride,  with  which  further  quantities  of  scrap  are  treated. 

The  recovery  of  tin  from  stannate  solution  is.  perhaps,  the  most 
economical  process  to  adopt  at  the  present  time,  especially  owing  to 
the  simplicity  of  the  plant  required  for  this  purpose,  and  also  in 
view  of  the  fact  that  the  materials  and  solutions  required  can  be 
readily  obtained. 

In  this  process  the  scrap  tin,  after  cleansing,  to  remove  grease, 
&.C..  is  charged  into  suitable  containers  and  immersed  in  a  hot 
caustic  soda  solution.  Cathodes  consisting  of  iron  or  copper  plates 
are  arranged  in  the  vicinity  of  the  containers,  on  which  the  tin  is 
deposited  in  spongy  form  ;  it  is  removed  from  time  to  time  and 
reduced  to  metallic  tin  in  a  special  furnace.  A  plant  of  this  type, 
requiring  about  20  KW.  working  continuously,  is  found  capable  of 
dealing  with  about  1 .5  tons  of  scrap  per  week,  and  recovering  about 
3  cwt.  of  tin  of  98  per  cent,  purity. 

When  dealing  with  the  tin  can,  many  other  considerations  have 
to  be  taken  into  account  in  connection  with  the  salving  of  the 
tinned  sheet  steel  of  which  it  is  composed.  Such  waste  contains 
solder,  paper,  varnish,  fats,  rubber,  and  other  organic  matter,  all  of 
which  have  to  be  removed  before  treatment.  In  dealing  with  the 
last  material,  it  is  necessary  first  to  perforate  the  tins  by  passing 
them  through  suitable  rolls.  They  are  then  washed  in  a  caustic 
alkali  solution  to  remove  organic  matter,  and  transferred  to  an 
electrolytic  detinning  bath  by  means  of  drums  which  are  revolved 
mechanically  in  a  solution  of  sodium  stannate.  The  tin  is  deposited 
on  cathodes  arranged  radially  on  either  side  of  the  immersed 
section,  the  sizes  of  vats  and  drums  being  designed  according  to  the 
tonnage  for  treatment.  The  solder  is  extracted  in  a  desoldering 
furnace,  provided  with  means  of  obtaining  a  neutral  or  non- 
oxidising  atmosphere  in  contact  with  the  scrap,  in  order  to  avoid 
excessive  oxidisation,  and,  when  a  clean  steel  is  obtained,  hydraulic 
or  mechanical  presses  are  used  for  pressing  the  steel  into  blocks. 

For  the  recovery  of  tin  deposited  on  the  cathodes,  it  is  suggested 
that  the  powder  be  formed  into  briquettes,  consisting  of  tin. 
charcoal,  salt,  and  a  small  quantity  of  resin.  These  briquettes  are 
reduced  in  a  lignating  furnace,  the  residual  slag  being  ground  up 
and  re-dissolved  in  water  to  recover  any  alkali  remaining. 

The  organic  matter  recovered  from  washing  tanks  is  run  into 
settling  backs,  after  which  it  is  rendered  down  and  refined.  Any 
solid  matter  is  skimmed  off  the  surface  of  the  tank,  and  residual 
sediment  can  be  removed  from  a  false  bottom. — tSalvage. 

Electric    Precipitation. — Accordinij  to  the  Journal   of 

Elect ricitji.  an  electric  precipitation  process  has  enabled  the  U.S.A. 
cement  workers  to  obtain  potash  from  the  residue  dust.  In  one 
case  a  year's  trial  under  practical  operation  has  resulted  in  the 
rather  astonishing  result  of  having  a  greater  income  from  potash 
than  from  cement.  Operating  costs  show  conclusively  that  the 
process  will  be  profitable  at  pre-war  prices,  and  that  a  supply  of 
potash  for  fertiliser  as  well  as  ammunition  is  now  assured. 

Sound-Range  Telephones. — Major-General  J.  Franklin 
Bell,  lj.S..\..  who  has  lately  returned  from  an  inspection  trip  on 
the  front  in  France,  has  imparted  to  the  Senate  Military  Committee 
the  results  of  his  observations,  among  which  the  Elect riinl  World 
notes  the  success  of  the  new  sound-range  telephone  system  for 
ascertaining  the  positions  of  enemy  guns.  The  Germans  captured 
one  of  the  telephones,  and  are  now  also  using  the  system.  General 
Bell  says  : — 

"  All  armies  now  employ  scientific  methods  of  locating  guns,  one 
of  which  is  known  as  the  sound-ranging  method.  Briefly,  they 
have  observers  scattered  along  a  curved  line  which  has  been 
accurately  measured,  and  all  of  these  observers,  of  whom  there  are 
usually  six,  utilise  electrical  sound-ranging  apparatus  by  which 
they  report  instantaneously  the  moment  the.v  hear  the  sound  of  a 
gun  explosion.  At  a  central  point  another  electrical  apparatus 
records  these  sounds  from  the  six  different  stations,  and  by  a 
scientific  method  they  combine  the  knowledge  gained  from  these 
six  points,  and  succeed  in  locating  with  a  remarkable  degree  of 
accuracy  the  position  of  the  gun  that  made  the  explosion  when  it 
was  fired. 

"  Each  side  has  a  type  of  telephone  which  is  able  to  hear 
distinctly  over  very  considerable  distances  conversations  not 
intended  for  the  listener,  and  for  a  long  time  the  Allies  employed 
this  system  of  gaining  information  without  the  knowledge  of  the 
enemy  ;  but  the  Germans  captured  one  of  these  instruments  and 
discovered  that  their  conversations  in  the  trenches  had  been  listened 
to  for  quite  a  while,  and  that  the  Allies  had  thus  gained  some 
information  in  a  way  that  hnd  long  pu7/,lfid  the  Germans." 


Patents  and  Alien  Enemies.— Application  has  been  made 

by  the  James  Keith  &  Blackman  Co..  Ltd.,  to  the  Board  of  Trade  to 
avoid  or  suspend  Patents  Xos,  22,43S/10,  27,Glt(!/ll,  and  1,382/13, 
granted  to  Theisen.  for  apparatus  for  purifying  and  cooling  gases. 


OUR    PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  tlie  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central  Station  Officials. — At  the  Keighley  T.C.  meeting 

last  week,  the  Tramways  and  Electricity  Committee  sought  power 
to  appoint  an  assistant  electrical  engineer  and  tramway  manager  . 
at  a  commencing  salary  of  £2U0  per  annum.  An  amendment 
was  moved  that  the  two  positions  should  not  be  bracketed,  and 
that  the  position  be  that  of  assistant  electrical  engineer  only.  The 
amendment  was  defeated  by  a  large  majority,  but  an  amendment 
leaving  the  question  of  salary  with  the  Committee  was  carried. 

Mr.  F.  Windows  has  been  appointed  mains  superintendent  bj 
the  Hull  Electricity  Committee. 

The  King's  Lynn  T.C.  has  decided  to  grant  the  electrical  engineer 
a  further  bonus  of  £40  per  annum  for  the  duration  of  the  war. 
The  Chief  Industrial  Commissioner  had  intimated  to  the  Corpora- 
tion that  it  was  not  compelled  to  pay  him  the  12  J  per  cent,  bonus. 

Mr.  A.  R.  Tt  D3IAN,  who  has  been  the  engineer  in  charge  of  the 
Colwyn  Bay  Council's  electricity  undertaking  since  it  was  opened 
nearly  20  years  ago  has  tendered  his  resignation  on  being  appointed 
to  an  important  post  under  a  Manchester  firm. 

Bexhill  E.L.  Committee  has  decided  to  increase  the  salary  of 
the  engineer  (Mr.  C.  A.  Frost)  from  £300  to  £350. 

The  Bolton  E.C.  has  voted  increased  salaries  to  Mr.  B.  S.  Hobnbv 
(chief  assistant  engineer)  from  £280  to  £310  per  annum,  and  Mr. 
H.  E.  AxNETT  (resident  engineer)  from  £280  to  £310  per  annum. 

General. — ^Ve  have  received  the  following  letter  : — "  May 
I  make  a  correction  in  regard  to  your  notice,  on  the  7th  inst.,  of 
the  conviction  of  Mr.  Harrison  Barrow,  for  an  offence  under  the 
D.O.R.A.  ,'  The  alderman  presiding  at  the  Guildhall  agreed  that 
the  statement  of  authorship  on  the  leaflet  was  sufficient.  It  was, 
therefore,  onlij  for  carrying  out  the  refusal  of  the  Society  of  Friends 
to  submit  to  the  Censor  the  publications  which  it  thinks  it  right 
to  issue  that  Mr.  Barrow  was  convicted. — Joseph  Stdrge. 
Birmingham.  June  18th,  1918." 

On  Saturday  last,  at  St.  Matthew's  Church,  Surbiton,  Captai.n 
A.  C.  Sparks.  M.C,  eldest  son  of  Mr.  C.  P.  Sparks,  Past  President 
of  the  I.E.E.,  was  married  to  Miss  Sybil  Fuller. 

The  desire  to  attack  all  and  sundry  once  more  came  into  evidence 
in  the  House  of  Commons,  on  Wednesday,  when  Mr.  Pemberton 
Billing  asked  whether  Sir  Albert  Stanley,  the  President  of  the 
Board  of  Trade,  was  a  German  of  the  name  of  Knattries.  It  was 
shown,  in  reply,  that  Sir  Albert^s  father  and  mother  were  born  in 
Derbyshire  of  English  parents.  They  left  this  country  for  America 
when  he  was  a  child,  and  later  the  name  was  changed  from 
Knattries — a  good  old  English  name — because  it  was  difficult  to 
remember  and  pronounce.  Sir  Albert  stated  that  the  family  had 
resided  in  Derbyshire  for  many  generations. 

Roll  of  Honour. — According  to  the  Tiiiie><,  SeC(1xd- 
Lieut.  E.  B.  Ritson,  M.G.C,  who  has  fallen  in  France,  entered 
Faraday  House  in  1902.  In  May,  190,'),  he  received  an  apix)int- 
ment  with  the  Mexican  Light  and  Power  Co..  and  after  two  years 
as  engineer  at  Necaxa,  he  returned  to  England  and  joined  Cal- 
lender's  Cable  and  Construction  Co.,  Ltd.,  where  he  was  employed 
when  the  war  broke  out. 

Air  Mechanic  C.  Foster,  R.F.C,  who  has  died  in  hospital  at 
Lincoln  from  appendicitis,  was  an  apprentice  with  Mr.  James 
Batty,  electrician.  Burnley. 

Private  L.  Holland,  L.N.  Lanes.  Regiment,  who  has  been 
killed  in  action,  was  an  electrician  with  Messrs.  J.  Lomax  Kendall 
and  Co.,  Ltd.,  Manchester. 

Private  E.  Th.^ckray,  Lincolns,  who  is  a  prisoner  of  war,  was 
employed  by  Mr.  C.  Franklin  Tubb.  electrical  engineer,  Leeds. 

Gunner  Fred  Wheelhouse,  R.F.A.,  who  has  been  awarded  the 
Military  Medal  for  carrying  dispatches  under  heavy  fire,  was  on  the 
staff  of  the  Leeds  Corporation  Tramways  Department. 

Private  P.  Toole,  K.O.R.L.  Regiment,  who  has  died  from 
wounds,  was  employed  at  Blackburn  Electricity  Works. 

Private  T.  Fo.x,  Lewis  Gun  Section.  Manchester  Regiment. 
killed  in  action,  was  employed  by  Messrs.  Charles  Macintosh  &  Co.. 
Ltd.,  Manchester. 

Private  C.  R.  Reed,  Lancashire  Fusiliers,  who  has  died  of 
wounds,  wiis  an  electrical  engineer  on  the  staff  of  a  firm  at  Bath. 

Gunner  W.  H.  (Iarbitt,  R.F.A..  who  was  before  the  war  a 
fitter  at  the  Xew  Cross  tramway  depot,  has  been  awarded  the 
Military  Medal. 

Qi  aktermaster-Sergeant  T.  H.  Clarke.  Border  Regt.,  who 
was  an  electrical  engineer  at  the  Keswick  E.L.  Works,  ha»  been 
killed  in  action. 

Ginner  C.  Peacock,  R.G.A.,  who  has  fallen  in  action,  was 
with  Messrs.  Elliott  Bros..  Lewisham. 

Corporal  J.  James.  Shropshire  Light  Infantry,  formerly  an 
electrical  engineer  at  Blaengwynfi,  South  Wales,  ha£  been  killed  in 
action. 

Lance-Corporal  G.  Co.x,  employed  at  the  Ci\rron  Works, 
f  alkirk.  has  been  awarded  the  Militar;r  Medal, 
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Lance-Cokporal  a.  C.  Hinder,  an  electrical  machinist  at  the 
South  Wales  Steel  Works,  is  a  prisoner  of  war. 

Captain  and  Temporaby  Ma.tou  N.  II.  Hajiilton,  R.A.F.,  who 
is  an  electrical  and  wireless  engineer,  has  been  awarded  the  D.S.O. 

Quartermaster-Sergeant  Rowland  de  Vii.i.e,  of  theR.F.A. 
(Statt'ord  Battery),  who  has  been  mentioned  in  dispatches,  was  in 
the  drawing  offices  of  Messrs.  Siemens  Bros.'  works  at  Stafford. 

Captain  J.  Holmes,  who  was  in  the  employment  of  the  Central 
Electric  Supply  Co.  at  the  Grove  Road  power  station  before  the 
war,  has  been  awarded  the  Military  Cross  for  gallantry  during  the 
German  offensive  in  March. 

Obituary.  —The  death  has  occurred  of  Mr.  F.  G.  Miokle- 
WEIOHT,  electrical  engineer,  Maidstone.  Deceased  was  40  years  of 
age,  and  died  from  injuries  sustained  through  a  motor  lorry,  in 
which  he  was  sitting,  dashing  into  a  shop  front,  Mr.  Micklewright 
being  crushed  between  the  vehicle  and  the  building. 

Mr.  John  Bottomlev,  who  passed  away  in  New  York  on  June 
IGth,  was  vice-president,  secretary,  and  treasurer  of  the  Marconi 
Wireless  Telegraph  Co.  of  America,  and  brother  of  Dr.  J.  T. 
Bottomley,  F.R  S.,  of  Glasgow. 

Will. — The  late  Mr.  Robert  S.  Blackwei.l,  chairman 
of  R.  W.  Blackwel!  &  Co.,  Ltd.,  and  of  Johnson  *:  Phillips,  Ltd., 
left  ii!»l,288  gross  and  £90,890  net  personalty. 


NEW     COMPANIES     REGISTERED. 


Thomas  Smith  &  Sons  (Rodley),  Ltd.  (150,707).— Pri- 
vate company.  Registered  June  12tli.  Capital,  £150,000  in  £1  shares  (50,000 
pref.).  To  take  over  the  business  of  mechanical  and  electrical  engineers 
carried  on  at  the  Steam  &  Electric  Crane  Works,  Rodley,  near  Leeds,  as 
Thomas  Smith  &  Sons,  also  to  carry  on  the  business  of  tool  makers,  iron  and 
steel  converters,  woodworkers,  builders,  painters,  &c.  The  subscribers  (each 
with  one  share)  are  :— F.  H.  Smith,  Springville,  Shaw's  Lane,  Leeds,  engi- 
neer; W.  T.  Smith,  Mayholme,  West  Park,  Leeds,  engineer;  G.  E.  Smith, 
Wymoor,  Ancester  Road,  Leeds,  engineer.  The  first  directors  are  :  F.  H 
Smith,  W.  T.  Smith  and  G.  E.  Smith.  Qualification,  £500  shares.  Registered 
office  :  The   Steam  &    Electric  Crane  Works,   Rodley,  near    Leeds. 

Metallic    Electrodes,    Ltd.    (150,675).— Private  company. 

Registered  June  Tth.  Capital  £10,000  in  9,500  ord.  shares  of  £1  each  aild 
20,t)00  def.  shares  of  6d.  each.  To  carry  on  the  business  of  reconstructing  by 
agglomerating,  restoring,  and  otherwise  utilising  metal  trimmings,  sawings. 
turnings,  and  scale  of  metal  and  scrap,  and  any  other  waste  of  metal,  china, 
glass,  pottery,  coal,  or  other  substance,  S:c.  The  subscribers  (each  with  one 
ord.  share)  are  :— J.  G.  Mason,  3(i,  Dalebury  Road,  S.W.,  secretary;  A.  P. 
Kirkaldy,  3,  Chislehurst  Road,  Richmond,  Surrey,  stockbroker.  Permanent 
directors  :  T.  Rouse  and  W.  S.  Leele.  W.  S.  Leefe's  address  is  23,  Coleman 
Street,   E.C. 

Taranto  Tramways*  Electric  Supply  Co.,  Ltd.  (150,704). 

—Registered  June  11th,  Capital,  £100,000  in  £1  shares.  To  acquire  a  con- 
cession granted  by  the  Municipality  of  Taranto,  Italy,  to  construct,  equip, 
maintain,  and  work  electric  tramways  in  and  around  the  said  city,  &c.  Agree- 
ment with  Rhys-Jonci,  McTaggart  S:  Co.  The  subscribers  (each  with  one 
share)  are  :— Sir  Edward  Zohrab,  Bart.,  New  Walk,  Leicester,  civil  engineer  ■ 
E.  J.  Summers,  133,  Ferme  Park  Road,  Crouch  End,  N.,  secretary;  G.  T. 
W^eekes,  20,  Priory  Avenue,  Caversham,  Oxon.,  solicitor;  H.  Pettitt,  18, 
Austin  Friars,  E.C,  solicitor;  A.  C.  Dowsing,  4,  Lardon  Road,  Acton.  W., 
secretary;  W.  A.  Pittman,  18,  Austin  Friars,  E.G.,  solicitor's  clerk;  P  B 
Potter,  29,  Gubyon  Avenue,  Heme  Hill,  S.E.,  secretary.  The  first  directors 
are  to  be  appointed  by  the  subscribers.  Qualification,  £100.  Solicitors  : 
Slaughter  &    Nay.   18,    Austin   Friars,    E.C. 

Hightensitc,  Ltd.  (150,736).— Private  company.  Regis- 
tered June  15th.  Capital,  £50,000  in  £1  shares.  To  acquire  the  business  of 
manufacturing  a  material  called  "  Highlensite,"  being  a  substitute  for  the 
German  material  "  Stabilit,"  a  compound  of  rubber  used  for  magneto  and 
rotary  engine  distributors,  capable  of  being  used  for  all  purposes  requiring  a 
high  electrical  insulation,  which  manufacture  is  now  carried  on  as  a  branch 
business  by  the  Park  Royal  Engineering  Works,  Ltd.,  at  Streatham,  S.W. 
The  subscribers  (each  with  one  share)  are  :— A.  G.  Morrish,  34-6,  Gresham 
Street,  E.C,  chartered  accountant;  A.  Spunrier,  Sussex  Grove,  Putney  Park 
Avenue,  S.W.  15.  The  first  directors  are  :  Sir  Lindsey  B.  Peters,  K.B.E.,  A. 
Spiirrier.   A.  G.    Morrish_,   V.    E.  Joyce,  and   H.  G.  Morrisl).     Registered  ofSce  : 


34-6,  Gresham    Street,    E.C. 

Trafford  Power  &  Light  Supply  (1902).  L^d Particu- 
lars of  £65,000  debentures  created  May  13th.  1918,  filed  pursuant  to  Section 
93  (3)  of  the  Companies  (Consolidation)  Act,  1908.  the  amount  of  the  present 
issue  being  £50.000.  Property  charged  :  The  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital,  subject  to  first 
mortgage  debenture  stock  for  £35,000.  No  trustees.  (Of  the  £40.000  second 
mortgage  debentures  previously  registered,  a  debenture  for  £25.000  has  been 
postponed  and  become  a  third  mortgage  debenture,  and  the  series  of  second 
mortgage  debentures  has  been  increased  by  the  above  issue,  making  a  total 
of   £65,000  second    mortgage  de'bentures.) 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 

Record  Electrical  Co.,  Ltd Issue  an  May  26th,  1918,  of 

£oOO  debentures,  part  of  a   series  of  which  particulars   have   already  been   filed. 

James  Keith  &    Blackman   Co.,    Ltd. — Memorandum   of 

satisfaction  in  full  on  November  11th.  1917.  of  first  debentures  dated  1902 
and  1910,  securing  £2.400.  (6)  on  May  15th,  1918.  of  first  debentures  dated 
1907,  1901-7,  securing  £1,050.  and  (c)'on  May  15th,  1918,  of  second  deben- 
tures  dated  1913,   securing   £250,  has  been   filed. 

F.    E.    Baker,    Ltd — Particulars   of    ^68,600   debentures 

created  June  6th,  1918,  filed  pursuant  to  Section  93  (3)  of  the  Companies 
(Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Property- 
charged  :  The  company's  undertaking  and  property,  present  anci  future,  i-'-i 
eluding    uncalled   capital.      No    trustees.  i    i 

Gloucestershire  Electric  Power  Syndicate,   Ltd. — Memor-' 

andum  of  satisfaction  in  full   on  Mav  31st    191S,   of  diter.tu.-cs  Jalod   Frbruarv  * 
22n...    ._TO.    s,curing    itJiO.    has   been    filed. 


Larne     Electric    Light     Works,     Ltd.— Memorandum    of 

satisfaction  in  full  on  May  2ath.  1918,  of  debentures  dated  October  13th,  1910. 
securing    £2,200,   has    been    filed. 

Memorandum   of  satisfaction   in  full  on   May  29th,   1918,  of  debentures  dated 
I81I6-7,    securing    £500,   has    been    filed. 

Bromley    (Kent)     Electric     Light    &    Power    Co..    Ltd. 

(54,127).— Capital,  £100,000  in  £5  shares.  Return  dated  April  22nd,  1918. 
Ij.UOO   shares   taken    up.     £75,000    paid.      Mortgages   and    charges  :    £64,063. 

British  Insulated  &  Helsby  Cables,  Ltd.  (52,285).— Capi. 

tal  £1,000,000  in  500,000  piel.  and  500,000  ord.  shares  of  £1  each  Return 
dated  April  8th,  1918.  All  shares  taken  up.  £572,675  paid  on  372,350  pref. 
and  200,325  ord. ;  £427,325  considered  as  paid  on  the  remainder.  Mortcaees 
and    charges  :   £700,000. 

Alderley    &    Wilmslow    Electric    Supply,    Ltd.    (47,663). 

—Capital,  £30,000  in  20,000  ord.  and  10,000  pref.  shares  of  £1  each.  Return 
dated  Mav  15th,  1918.  15,009  shares  taken  up.  £15,009  paid.  Mortgages  and 
charges  £15,009   (stated    on    previous    returns    as  £15,000). 


CITY     NOTES. 


Mr.  K.  M.  Clark,  presiding  at  the 
Aluminium  annual  lueeting  last  week,  said  that  in 
Corpn.,  Ltd.  the  interests  of  general  efficiency  the  gene- 
ral office  had  been  reiuoved  from  London 
to  the  works  in  North  Wales,  where  they  continued  to  con- 
solidate the  business.  The  carbon  works  were  removed  from 
Wallsend  to  North  Wales  some  years  ago,  with  satisfactory 
results,  and  they  now  had  a  rolling  mill  in  work  upon  the 
saine  site  as  the  reduction  works.  They  had  purchased  the 
entire  share  cai)ital  of  the  Aluminium  Foil  Co.,  Ltd.,  and  its 
business  was  being  conducted  as  a  subsidiary.  He  hoped  that 
in  due  course  they  would  be  able  to  concentrate  all  their 
various  proce.sses  in  North  Wales.  They  hoped  in  the  near 
future  to  submit  a  scheme  for  funding  the  three  years'  pre- 
ference dividend  in  arrear.  The  rainfall  last  year  upon  their 
watershed  was  13  in.  below  that  of  1916,  and  in  consequence 
the  outi>ut  fell  short  of  the  previous  year's  figures,  but  their 
fUiciency  per  inch  of  rain  was  greater  than  it  had  ever  been, 
this  result  being  obtained  by  the  new  work's  they  had 
had  in  progresis.  The  general  progress  of  the  company  had 
continued  upon  the  upward  grade.  Work  had  proceeded  in 
the  past  year  upon  the  construction  of  the  new  dam,  and 
upon  other  work  necessary  to  increase  the  company's  wa.ter 
power,  and  a  considei-able  amount  '  of  property  had  been 
acquired  to  enable  the  company  to  obtain  the  greatest  benefits 
from  the  water  power  available.  They  had  been  able  to  keep 
their  necessary  stocks  of  raw  material  in  a  satisfactory  condi- 
tion. The  rolling  mill  had  proved  a  great  acquisition,  and  a 
large  and  sa.tisfactory  business  had  been  done  in  aluminium 
sheets.  With  regard  to  the  future,  he  was,  by  the  events 
of  the  last  three  years,  strengthened  in  his  sanguine  view 
as  to  the  company's  prospects.  The  metal  produced  had  been 
of  great  service  to  the  country  during  the  war.  There  could 
be  no  question  that  the  familiarity  obtained  by  so  many 
workers  in  handling  aluminium  during  the  war  operations, 
and  the  extreme  usefulness  it  had  been  proved  to  possess, 
would  remove  a.  great  deal  of  the  prejudice  that  was  pre- 
viously experienced  against  its  introduction  iiJ  many  com- 
mercial fields.  Personally,  he  felt  that  the  electrical  indus- 
try, the  chemical  and  brewing  trades,  and  also  vehicle  manu- 
facturers would  make  much  freer  use  of  aluminium  on  the 
return  of  peace  than  they  did  prior  to  the  war.  Of  course, 
the  world's  output  had  been  very  largely  developed.  It  was, 
in  fact,  estima.ted  at  about  five  times  the  quantity  produced 
10  years  ago,  but  there  seemed  no  reason  to  doubt  that  the 
consumption,  both  present  and  future,  was  quite  able  to  take 
care  of  even  a  larger  output  than  had  yet  been  produced. 
Tho  British  Government  had  lecognised  that  aluminium  was 
a  key  industi'y  of  great  national  importance,  and  they  had 
shown  by  their  actions  that  they  considered  it  essential  for 
the  future  welfare  of  this  country  that  the  home  production 
should  be  substantially  increa.«ed.  The  costs  of  production 
had  diown  Large  increases.  Tlic  seaborne  freight  of  their 
raw  material  had  been  very  heavy,  and,  in  fact,  the  keeping 
up  of  necessary  supphes  would  have  been  imix)ssible  had  they 
not  i^oeived  very  hearty  support  from  both  the  British  and 
French  Governments.  With  a  view  to  increasing  the  produc- 
tive capacity  of  the  works,  they  had  arranged  to  increase  the 
capacity  of  the  sheet  roiling  mill.  A  power  press  had  been 
installed.  The  purchase  of  shares  in  the  iVlumtnium  Foil  Co., 
together  with  other  developments  in  hand,  would  enable 
them  in  the  near  future  to  market  the  whole  of  their  output 
in  a  more  finished  fonn  than  had  hitherto  been  possible.  The 
return  of  peace  would,  of  course,  not  mean  the  immediate 
return  of  nonnal  conditions.  A  period  during  which  inflated 
costs  and  shoi-tage  of  materials  would  prevail  must  be  expeii- 
enced. 

At  the  annual  meeting,  Mr.  E.  Pope,  the 
Kalgoorlie         chairman,  said  that  the  profit  was  dG2,906 
Electric  Power     less  than  for   1916.     The   decrease   was   a. 
and  Lighting      measure    of   the    depreciation    which   had 
Corpn.,  Ltd       taken  place  in  the  prospects  of  Kalgoorlie. 
due  largely,  but  not  entirely,  to  war  condi- 
tions.    Ther*  •was  a  decrease  beyond  their  anticipation  in  the 
profit  made   during   the  last  four  months  of  the  year,  and 
iHey  were  obliged  to  notify  that  no  dividend  could  be  paid  in 
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April  this  year.  He  was  unable  to  say  when  the  financial 
position  would  permit  of  another  payment,  but  immediately 
there  was  sufficient  money  available  a  distribution  on  tbe 
preference  shares  would  be  made.  Present  conditions  in 
Kalcoorlie  tended  to  decrease  receipts  and  to  increase  costs; 
it  seemed  unlikely  that  there  would  be  any  be.nefacial  change 
durinff  the  war.  Until  the  end  they  must  do  theu-  best  to 
caiTy°on  at  a  profit,  with  dividends  if  possible,  but  they 
might  have  to  strive  hard  to  pay  their  debts  and  heavy  taxes, 
and  cany  on  till  better  times  again  prevailed.  The  cabled 
results  of  gross  profits  for  the  five  months  of  this  year  showed 
a  decrease  of  jei,792.  Their  futiue  was  mtmiately  bound  up 
with  that  of  the  Kalgoorlie  goldfield. 

For  the  year  ended  at  December,  1917, 

Oriental  the    gross  "earnings,     including     dividends 

Telephone  and     and   mterest    from    subsidiai-y    companies, 

Electric  etc.,    were    £'110,4'20,    plus     several    items 

Co.,  Ltd.  bringing    up    the  total    to  f  133,300.      The 

working  expenses,  maintenance,  &c.,  were 

£49,607,  and  after  paymg  debenture  interest  and  redemption 

charges',  paying  the  preference  dividend,  also  a  total  dividend 

of  10  per  cent,  on  the  ordinary  shares  and  a  bonus  of  Is.  i)er 

share  free  of  tax,  £-25,000  is  put  to  general  reserve,  i'-2,000  to 

staff  pension  fund,  and  £17,196  is  carried  forward. 

additions    in    the   number   of    stations    coii- 
1   corresponding   increase    in   revenue.     Addi- 


rhe    company  s    e: 
necled   up  during    th-.    ^  _.    .  .  .-.       ,       . 

lions    are,    however,     small    when     compared     with     developments    in    prev 
vears,    owing   to    the    prohibition    by    the    Government  of    India   of    new    w. 
and    to    the  difficulty    in  obtaining  supplies   of   material       Applications   for 
nections    have    been    received    from    a    large    number   of    ni^w    subscribers 
although    for  the  time    being  development 
prospects  of  the  company  appea-   '-    *■"   " 


md 


tandstill,  the  future 
istactory.  It  is  anticipated  that  the 
fKonstruction  of  the'  Singapore  building  will  be  completed  by  the  end  of  the 
current  year,  and  the  new  exchange  equipment  is  promised  for  delivery  in 
Singapore  at  about  the  same  time.  Considerable  expenditure  on  buildings, 
exchange  equipment,  cable  installations,  renewal  of  line  construction,  instru- 
ments S:c  .will  be  necessary  in  Madras.  Rangoon,  Singapore,  and  Mauritius 
when  normal  conditions  are  restored,  as  well  as  additions  to  capital  account 
for  new    installations.  .     ,  ,        ,.       . 

No  addition  has  been  made  to  the  reserve  for  depreciation,  the  directors 
being  advised  by  the  company's  consulting  engineers  that  the  sum  of 
£40,000  already  standing  to  the  credit  of  this  account  is  sufficient  to  meet 
depreciation   up   to   December  31st,    1917.  „        ,         .  j 

The  Bombay  Telephone  Co.  and  the  ISengal  Telephone  Co.  show  increased 
revenues  for  the  past  year.  The  Bengal  Telephone  Co.  has  paid  the  same 
dividend  as  for  1916,  viz.,  7  per  cent.  The  Bombay  Telephone  Co.  has  paid 
a  dividend  of  16  per  cent.,  as  against  12  per  cent,  for  the  year  1916.  The  net 
revenue  in  the  case  of  the  Telephone  Co.  of  I^gypt  and  the  China  and  Japan 
Telephone  &  Electric  Co.  is  somewhat  less  than  for  1916.  Both  companies 
are   paving   their    previous  rates    of   dividend,    viz.,   10    per   cent. 

As  a'ln'ady  notified,  the  Government  of  Egypt  purchased  the  undertaking 
of  the  Telephone  Co.  of  Egypt  for  £755,000,  as  from  Janu.iry  1st.  1918.  Pro- 
posals  for  the   application   of    these  moneys  will    be  made   in  due   course. 

.^t  the  meeting  to-day  resolutions  T\nll  be  submitted  for 
increasing  the  capital  to  £400.000  by  the  creation  of  100,000 
new  ordinary  shares  of  £1  each. 

During  1917   the    business  continued   to 

Marconi  Inter=      show    substantial  expansion.       The    gross 

national  Marine     revenue  amounted  to  £470,658,  an  increase 

Communication     of     £'200,470,      derived     prmcipally     from 

Co.,  Ltd.  rentals    of    additional    ships    fitted.      The 

necessary  restrictions  in  respect  of  private 

messages  at  sea  have  continued,  and  prevented  revenue  being 

received  from  this  source.    The  profit  is  £19'2,056,  from  which 

is   deducted  £50,000,    a  necessaiy  allowance  for  obsolescence 

of  plant,  leaving  net  profit  £142,056.    In  the  preceding  year 

the    net   profit   amounted   to    £96,748.    The   miprovement   is 

about  proportionate  to  the  increase  of  the  business. 

The  balance  of  the  debenture  reserve  account  and  the  balance  of  share 
premium  account  have  been  transferred  to  general  reserve,  which  now  stands 
at  £358,009.  The  losses  sustained  in  consequence  of  attacks  upon  the  mer- 
cantile   fleet  during   the    year  1917    hove    been   debited   to   profit    and    loss. 

The  total  number  of  public  telegraph  stations  owned  and  worked  by  the 
company  on  the  high  seas  increased  from  1,472  to  2,265.  The  organisation 
of  the  companv,  together  with  that  of  its  associated  companies,  with  a  total 
of  some  4,000  mercantile  vessels  fitted  with  Marconi  telegraph  stations,  has 
continued    to   render   inestimable    service. 

The  directors  recommend  a  final  dividend  of  10  per  cent, 
for  1917.  making  15  per  cent,  for  the  year. 

The  Amalgamated  Wireless  (.Australasia),  Ltd.,  in  which  this  company  is 
interested,  has  paid  a  dividend  of  5  per  cent,  in  respect  of  the  vear  ending 
June    30th.    1917. 

The  increase  of  the  capital  of  the  company  to  .£600,000  was  duly  confirmed 
at  the  extraordinary  general  meeting  held  on  July  25th,  1917,  and  the  250,000 
new  shares  were  offered  to  the  shareholders  at  a  premium  of  15s.  per  share 
on  August  31st.  The  issue  was  over  applied  for,  and  allotments  were  made 
pro  rata    to   the  holdings   of  the   applicants. 

This  increase  of  capital  became  necessary  in  consequence  of  the  decision  of 
His  Majesty's  Government  to  make  the  provision  of  wireless  telegraph 
apparatus  compulsory  on  .all  iiiercliant  ships  of  l.fiOO  tons  gross  and  over, 
and  to  require  two  operators  to  be  carried  on  all  vessels  fitted.  .'Vt  th( 
request  of  the  Board  of  Trade  this  company  undertook 
sary   apparatus    and   trained    operators. 


Edgar  Allen  &  Co.,  Ltd. — .After  paying  the  preference 
dividend,  putting  £20,000  to  general  reBerve.  and  paying  10 
per  cent,  and  a  bonus  of  Is.  6d.  per  share  (total  17i  per 
cent.)  on  the  ordinary  shares,  free  of  tax,  £35,340  is  to  be 
carried  forward. 

Victoria  Falls  &  Transvaal  Power  Co. — Final  dividend  of 
4  per  cent,  less  tax,  on  the  pref.  shares,  making  10  per  cent, 
for  1917,  and  a  dividend  of  3  per  cent.,  less  tax,  on  account 
of  1918.  Dividend  of  5  per  cent.,  less  tax,  on  the  ordinary  in 
respect  of  1917. 

Eastern  Telegraph  Co.,  Ltd. — Preferenc*  dividend  at  the 
rate  of  3J  per  cent,  per  annum,  less  income-tax  for  the  quarter 
ending  June  80th,  and  a  first  quarterly  interim  dividend  of 
1^   per  cent,  ou  the  ordinar>   stock,  free  of  income-tax. 


British  Electric  Traction  Co.,  Ltd.— Presiding  at  the 
annual  meeting,  on  Tuesday,  Mr.  Gaucke  said  that  they  had 
made  more  profit  than  in  1916,  and  had  applied  the  increased 
profits  made  by  the  associated  companies  mainly  to  strength- 
ening the  financial  position.  The  greater  part  of  the  speaker's 
remarks,  according  to  the  report  in  the  financial  Press,  dealt 
with  the  reports  recently  issued  bearing  upon  the  future  of 
the  electricity  supply  and  electrical  industry,  which  he  said 
were,  in  his  opinion,  a  condemnation  of  the  electrical  legisla- 
tion of  the  last  36  years.  He  referred  to  the  condition  of 
the  electrical  industry  before  the  war  as  being  ludicrous,  and 
inquu-ed  how  it  was  that  for  nea.rly  40  years  they  had  been 
unable  to  get  views  adopted  which  now  appeared  self-evident. 
He  predicted  that  if  the  present  questions  were  tackled  com- 
prehensively and  equitably,  the  electrical  industry  after  the 
war  would  prosper  to  a  surprising  extent.  Mr.  Garcke  ex- 
pressed the  view  that  the  pioneers  of  the  electrical  industry 
in  this  country  had  had  a  hard  time,  but  they  had  made  the 
path  easier  for  those  who  followed   them. 

Brush  Electrical  Engineering  Co.,  Ltd.— Addressing  the 
annual  meeting,  Mr.  G.4RCKE  said  that  the  demand  for  Ljung- 
strom  turbo-generator  sets  and  auxifiaries  had  increased  so 
rapidly  that  to  keep  pace  vdih  it  they  had  had  to  arrange  for  a 
large  extension  of  their  machine-tool  equipment.  Their  friends 
the  British  Ljungstrom  Marine  Turbine  Co.,  who  controlled 
the  marine  propulsion  rights  of  that  turbine,  had  made  excel- 
lent progress.  Important  orders  were  now  in  hand,  and  they 
could  congratulate  themselves  on  having  acquired  a  valuable 
asset  in  this  turbine.  They  were  anxious  not  to  pay  a  larger 
dividend  than  they  felt  confident  could  be  maintained,  and 
therefore  suggested  that  the  present  distribution  of  12  per 
cent,  should  be  regarded  as  in  respect  of  the  two  years  ia 
which  the  dividend  Bad  been  earned,  and  that  the  declara- 
tion should  be  at  the  rate  of  6  per  cent,  per  annum  for  each 
of  those  two  years. 

Calcutta  Tramways  Co.,  Ltd. — Sir  H.  Kimber,  presiding 
at  the  annual  meeting,  said  that  the  revenue  account  showed 
a  fall  of  only  £31  in  the  traffic  receipts,  due  to  the  reduction 
in  mileage  which  they  were  called  upon  to  make  before  they 
could  obtain  Government  authority  for  procuring  suppUeis 
necessary  for  carrying  on  the  system.  Power  expenses  were 
about  the  same  as  in  1916.  Traffic  expenses  showed  a  small  ' 
increase,  maintenance  and  repairs  a  decrease,  and  general 
expenses  an  increase.  There  was  a  loss  of  £3,187  on  sale  of 
investments.  During  the  current  year  the  traffic  receipts 
had  substantially  improved,  the  aggregate  increase  to  date 
amounting  to  upwards  of  Rs.  115,000,  but  there  would  be 
increased  running  expenses  owing  to  the  continual  rise  in 
the  cost  of  supplies  and  the  difficulty  of  obtaining  them. 

Imperial  Tramways  Co.,  Ltd. — The  passengers  carried 
on  the  Middlesbrough,  Stockton  &  Thomaby  electric  tram- 
ways increased  from  12,850,555  to  13,219,147,  and  the  net 
profit  from  £14,2'29  to  £16,540.  Fares  were  raised  by  50  per 
cent,  as  from  September  1st  last.  The  Imperial  Co.  holds 
1'25,000  5  per  cent.  cum.  pref.  shares  and  llS,S'20  ordinary, 
all  of  £1  each,  in  the  London  &  Suburban  Traction  Co.,  but 
the  revenue  only  admitted  of  the  payment  of  a  dividend  on 
the  preference  shares  at  the  rate  of  2i  per  cent.  The  Im- 
perial Co.'s  net  revenue  account  allows  of  a  final  dividend  at 
6  per  cent,  per  annum  on  the  preference  capital,  less  income- 
tax,  and  one  of  2  per  cent,  on  the  ordinai-y  capital,  less  income- 
tax,  cari-j'ing  forward  £143.  The  death  is  recorded  of  Mr. 
H.  C.  Godfray,  who  had  been  a  director  for  25  years. 

Barcelona    Traction,    Light  &    Power    Co. — Bondholders 

are  being  informed  by  the  committee,  appointed  in  1915  to 
wateh  over  their  interests,  that,  owing  to  the  delay  and  com- 
plications resulting  from  the  continuance  of  the  European 
war,  afi'ecting  both  the  deUvery  and  the  cost  of  machinery 
and  other  supplies,  it  will  not  be  possible  for  the  company 
to  resume  full  payment  in  cash  of  the  interest  on  its  bonds 
on  December  1st  next,  as  was  contemplated  when  the  bond- 
holders met  in  June,  1915.  A  plan  is  being  formulated,  the 
basis  of  which  will  be  the  payment  in  cash  of  a  portion  of 
the  interest  commencing  with  the  coupon  due  December  1st, 
1918,  with  compensating  arrangements  for  deferring  pay- 
1  ments  of  the  full  interest. — Financial  Times. 

Waygood=Otis,  Ltd. — Mr.  H.  C.  Walker,  at  the  annu.il 
meeting,  said  that  they  were  engaged  on  work  much  of  which 
was  of  a.  special  character,  and  new  to  them.  This  called 
for  the  purchase  of  additional  new  and  modem  machine  tools, 
but  these  would  be  useful  also  for  future  work  when  they 
required  to  revert  to,  and  to  prepare  to  cope  with,  the  maxi- 
mum demand  in  their  pre-war  line  of  business  ae  lift  manu- 
facturers. 

Globe  Telegraph  &  Trust  Co.,  Ltd.— For  the  year  ended 
May  31st,  1918,  the  net  revenue,  after  deduction  of  expenses, 
amounts  to  £228.394,  plus  £55,176  brought  forward^_  There 
has  been  transfeiTed  to  reserve  for  contingencies  £75,000,  C 
per  cent.,  less  income-tax,  has  been  paid  on  the  preference 
shares,  and  a  total  of  7  per  cent  ,  free  of  tox,  on  the  ordinary 
shares. 

Stock  Exchange  Notice. — Application  has  been  made  to 
the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official  List.  :  — 

Tees  Power  Station  Co.,  Tjtd.— £260,000  fully-paid  8crip  and 
£340  000  50  per  oett.  paid  ?:rip  fjt  6  r-T  -t'zt  firs+  mort- 
gage debentures. 
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Eastern  Extension,  Australasia  &  China  Telegraph  Co., 
Ltd. — Fii-st  quarterly  inteiim  dividend  3s.  per  share,  free  of 
tax. 

Montreal  Light,  Heat  &  Power  Co. — Dividend  2  per  cent, 
for  quarter  ending  July  31st. 

Montreal  Light,  Heat  &  Power  Consolidated  Co. — Divi- 
dend 1  per  cent,   for  quurter  ending  July  31st. 

W.  &  T.  Avery,  Ltd. — Final  dividend  10  per  cent,  on  ordi- 
nary share?,  making  15  per  cent,  for  the  year. 

Clarke,  Chapman  &  Co.,  Ltd.-^Interim  dividend  2s.  per 
share,  less  tax. 


STOCKS     AND     SHARES. 


TCESD.AY    EVENLXG. 

The  revival  in  the  StocJi  Exchange  markets  continues  to 
make  fui'ther  progress.  Thanks  to  the  excellent  news  from 
the  Itahan  fix)nt.  a  fresh  accession  of  strength  developed  in 
many  departments  round  the  House,  and  amongst  these,  in- 
dustrials stood  out  with  peculiar  prominence.  Elsewhere, 
home  railway  stocks  advanced,  and  notable  rises  have  been 
gained  by  Mexican  issues  of  all  kinds,  the  bonds  of  the  utility 
companies  shooting  up  several  points  at  a  time.  The  publica- 
tion of  the  report  from  the  Marconi  International  Marine  Co. 
confirmed  the  favourable  esfimates  wkich  had  been  fonned 
in  advance  of  the  company's  increased  prosperity,  without, 
however,  affecting  the  prices  in  this  group  to  any  extent. 

The  home  railway  market  derives  support  from  tardy  re- 
cognition of  the  good  returns  otJered  to  investors  by  the 
stocks.  Most  of  the  i)rices  now  c-arry  six  months'  dividends, 
and  in  the  strength  which  has  accrued  to  the  market  for 
dividend  payers,  the  lower-priced  stocks  have  now  pai-tici- 
pated.  In  the  foixner  group,  the  Income  Bonds  of  the  Under- 
ground Electric  C!o.  have  risen'  to  77.  Districts  further  ad- 
vanced to  18.  The  fear  that  the  dividend  on  the  income 
bonds  may  have  to  be  reduced  is  now  countered  by  the 
rumour  that  fares  are  to  be  put  up,  which  also,  of  coui-se, 
will  affect  the  District  Co.  Metropolitan  Consolidated  also 
hardened  a  point.  It  may  be  mentioned,  incidentally,  that  the 
only  issue  in  the  list  of  home  railway  ordinaiw  stocks  and 
shares  which  shows  an  appreciation  over  the  pre-war  making- 
up  price  of  July  '27th,  1914,  is  London  Electric  Ordinai-j'. 
which  s-tands  now  at  2i  against  30s.  four  years  ago.  Districts 
just  before  the  war  made  up  at  21j,  and  Metropolitan  Con- 
soUdated  at  37i,  while  Central  London  Assented  Ordinal^, 
now  quoted  at  62J,  is  still  20^  points  below  the  quotation  at 
that   time. 

From  the  spectacular  point  of  view,  the  principal  rises  this 
week  are  those  in  Mexican  utilities.  Following  upon  the 
interview  of  President  Wilson  to  Mexican  joumalists  about  a 
fortnight  ago,  there  have  been  several  indirect  considerations 
which  lead  to  the  inference  that  aft'aus  in  Mexico  may  be 
expected  to  settle  down  rather  sooner  than  had  been  thought 
possible.  Thanks  to  this,  Mexico  Tiamway  bonds  have  gone 
up  6|  points,  and  the  Seconds  at  34*  are  42  up.  Mexican 
Light  &  Power  Bonds  have  similarly  recovered.  Pachuca 
Fives  at  41  are  5  points  to  the  good,  and  these  rises  point  more 
to  the  ditficulty  that  there  is  of  obtaihing  stock  than  to  any 
volume  of  business  that  has  occurred  by  reason  of  the 
changed  conditions.  Holders  naturally  are  not  desirous  of 
parting  with  their-  bonds  just  when  there  seems  to  be  a  possi- 
bility of  better  tunes  ahead,  .so  that  it  take^  comparatively 
little  demand   for  quotations  to  advance  smartly. 

The  recent  report  issued  by  the  Mexican  Railway  Co.  shows 
conclusively  enough  that  property  has  suffered  to  a  material 
extent  owing  to  the  revolutionary  conditions  that  have  pre- 
vailed for  the  past  half  decade,  but  the  argument  mns  that 
once  normal  conditions  were  restored  in  the  country,  there 
would  be  no  lack  of  money  available  for  putting  things  to 
rights  if  it  were  shown  conclusively  that  thei'e  were  ample 
scope  for  profitable  working  of  the  utility  companies. 

Other  foreign  descriptions  are  generally  sti'ong.  Brazilian 
Tractions  are  2  points  higher,  but  the  Anglo-Argentine  group 
makes  no  headway.  There  is  still  a  little  activity  in  Per- 
nambuco  Tramways,  the  price  being  about  8s.  Victoria  Falls 
issues  continue  to  be  depressed  by  evidence,  aft'orded  by  divi- 
dend declarations  from  the  leading  mines,  of  the  difficulties 
that  .suiTouiid  industiial  working  in  the  Transvaal  at  the 
pi'esent  time — difficulties  that  are  hardly  likely  to  decrease 
during  the  progre.';s  of  the  wai'.  unless  a  substantial  .scheme 
<>i  Government  support  should  be  formulated.  The  dividend 
lit  .5  per  cent,  goes  against  5  per  cent,  a  year  ago,  but  the 
ordinary  are  dull  at  17s.  9d.,  the  preference  being  23s.  3d. 
British  Columbia  Electrics  are  materially  better,  the  deferred 
gaining  .3  and  the  preferred  4  points. 

In  the  electric  supply  gixsup,  Chelseas  have  risen  s-  to  Si. 
and  South  Ix)ndon6  advanced  to  3,  but  both  Countye  and . 
Westminsters  are  i  lower.    The  manufacturing  group  is  still 


on  the  up-grade.  One  feature  ia  the  strength  of  British 
Westinghouse  Preference,  which  have  lisen  a  further  5s.  to 
2|.  General  Electric  Ordinary  are  1  up  at  23,  and  the  Pre- 
ference improved  to  lOf.  Electric  Constructions,  on  the 
other  hand,  are  a  Uttle  easier  at  1  3/16,  and  Edisons  are 
I'ather  less  active,  the  price  going  back  a  trifle  to  41s.  The 
latter  comijany's  7  per  cent,  participating  preference  was  last 
done  at  22s.  l^d.  Hydro-Electrics  are  attracting  less  atten- 
tion than  they  were,  the  price  now  being  12s.  Cromptons 
keep  good  at  15s.,  and  the  Preference  at  19s.  6d.  In  the  cable 
list,  Callender's  gained  £1  to  18i,  Henleys  5s.  to  21J,  and 
India/-Eubber  Ordinary  -J-  to  16|.  Piumour  continues  to  play 
an  important  part  in  the  strength  shown  by  electrical  manu- 
facturing issues,  and  also  in  that  which  has  developed 
amongst  some  of  the  iron  and  steel  shares,  where  Vickers 
and  Armstrongs  have  been  conspicuotisly  buoyant.  In  the 
chemical  group.  Castner-Kellner  are  J  higher  at  3  7/16,  and 
practically  all  the  industrials  in  which  anything  like  a  free 
market  exists  are  on  the  up-grade,  the  strength  imparted  to 
markets  by  the  Italian  news  providing  the  latest  Bouroe  of 
impetus.  The  rubber  market  remains  quiet,  and,  if  any- 
thing, leans  a  httle  to  the  dull  side. 

Telegraphs  and  telephones  maintain  their  strength.  West- 
ems  have  now  risen  to  16.  and  stand  highest  in  their  parti- 
cular section.  A  few  Globes  came  in  the  other  day,  and  on 
this  the  Ordinary  lost  os.  Great  Northerns  axe  better  at  38J. 
Oriental  Telephones  and  United  Paver  Plate  Telephones  are 
both  better.  The  Marconi  group  is  steady.  The  Marine  Co. 
declares  the  same  dividend  as  that  of  last  j'ear,  but  the  protits 
are  sub.stanti^y  better,  and  the  price  keeps  about  2  11/16, 
while  the  parent  shares,  after  touching  3i,  reacted  to  3f. 
American  Marconis  at  23s.  show  no  alteration  on  the  week. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 


Electbicitt  jCompaxies. 


1916.  1917. 


Price 

June  25,  Rise  or  fall 
1918.       this  week. 


Brompton  Ordinary 9  10               6i 

Chariog  Cross  Ordinary     . .        . .  5  4               3| 

do.        do.        do.        4i  Pref...  4J  4ii              » 

Chelsea "..        ..  3'  5"             3| 

CitT  of  London          8  8  lU 

do.        do.    6  per  cent.  Pref.  ..66  9| 

Coimty  of  London 7  7  lo| 

do.          do.      6  per<:ent.  Pref.  6  6  10 

Kensington  Ordinary          . .      ^  . .  6  7               5J 

London  Electric        Nil  Nil             IJ 

do.        do.      6  per  cent.  Pref.  ..45  3J 

Metropolitan .S  4               3j 

do.          4A  per  cent.  Pref.    ..  4i  4i             3i 

St.  James"  and'  Pall  Mall  ....  8'  9"             6| 

South  London           5  5               3 

South  Metropolitan  Pref 7  7               21/- 

Westminster  Ordinary       . .         . .  7  9               6J 

Telegraphs    and    Telephones. 

Anglo- Am.  Tel.  Pref 6  6               94J 

do.             Def U  U             22 

Chile  Telephone      8  —            8J 

Cuba  Sub.  Ord 7  7               9| 

Eastern  Extension H  8  15| 

Eastern  Tel.  Ord 8  8  159* 

Globe  Tel.  and  T.  Ord 7  —  143 

do.        do.         Pref 6  6  10 

Great  Northern  Tel 24  22  38* 

Indo-Europeau  13  —  49| 

Marconi           15  —  3g 

Oriental  Telephone  Ord 10  —  4* 

United  R.  Plate  Tel 8  8  7| 

West  India  and  Panama   . .         . .  6d.  9d.  U  . 

Western  Telegraph             . .         . .  8  8  l6 

Home  Rails. 

Centi-al  London  Ord.  Assented   . .  4  4  62ft 

Metropolitan 1  1  22J 

do.          District          ..        ..  Nil  Nil  18 

Uuderground  Electric  Ordinary. .  Nil  Nil             Ig 

do.               do.        "A"        ..  Nil  Nil            5/- 

do.               do.        Income    ..  6  4  77* 

Foreign    Tbams,    &c. 
Adelaide  Sup.  6  per  cent.  Pref.    ..66  4| 

.4nglo-Arg.  Trams.  First  Pref.     . .  5*  'BJ             3 

do.           do.      2nd  Pref.        . .  6*  —             2* 

do.           do.      6  Deb 5'  5  63 

Brazil  Tractions       —  —  43 

Bombay  Electric  Pref 6  6               9| 

British  Columbia  Elec.  Rly.  Pfce.  5  5               62J 

do.               do.        Preferred  Nil  Nil  47* 

do.               do.        Deferred  Nil  Nil  40 

do.               do.         Deb.      . .  4i  4i  63 

MexicoTramsSper  cent.  Bonds. .  Ku  Nil  44 

do.           6pcr  cent. Bonds. .  Nil  Nil  34.J 

Mexican  Light  Common   . .         . .  Nil  NU  21 

do.             Pref Nil  Nil  29 

do.             1st  Bonds..        ..  Nil  Nil  44 

MANfFACTl-RlNG  COMPANIES. 

Babcock  &  Wilcox              . .         . .  15  15  3i 

British  Aluminium  Ord 10  10  Hi 

British  Insulated  Ord 20  20  SS 

British  WestijighouBe  Pref.         . .  7*  7*  28 

Callenders 20  -  IgJ 

do.        5  Pref 5  5             4xd 

Castner-Kellner        22  20             3fg 

Edison-Swan,  fully  paid               . .  —  —             3g 

do.      do.    4  per  cent.  Deb.    . .  4  4  75^ 

Electric  Construction         . .         . .  7i  10             1?5 

Gen.  Elec.  Pref 6  6  m 

do.        Ord 10  10  23 

Henley 25  25  211 

do.    4*  Pref 4J  4J           sl 

India-Hnbber 10  10  1^ 

Telegraph  Con 20  20  42} 

•Dividends  paid  free  of  Jnconie  Tan. 
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THE     INCORPORATED 
MUNICIPAL     ELECTRICAL     ASSOCIATION. 


Antjual  Convention. 

The  twenty-third  annual  meeting  of  the  Incoi'iiorated 
Municipal  Electrical  Association  was  held  at  Manchester  on 
Thursday  and  Friday  last  week,  and  was  well  attended  and 
highly  successful.  The  proceedings  were  opened  in  the 
Town  Hall  by  the  Lord  Mayor.  Sir  Alexander  Porter,  who 
extended  a  hearty  welcome  to  the  visitors,  whom  he  des- 
scribed  as  both  literally  and  metaphorically  "  men  of  light 
and  leading."  He  remarked  that  this  was  the  third  time 
the  Association  had  met  at  Manchester,  the  presidents  on 
the  previous  occasions  being  ^Ir.  C.  H.  Wordingham  and 
Mr.  S.  h.  Pearce  (both  of  whom  were  present  at  this  meeting), 
and  paid  a  cordial  tribute  tothe  merits  of  Mr.  I'earcc.  the 
city  electrical  engineer.  Alluding  to  the  fact  that  the 
former  meetings  had  taken  place  in  torrents  of  rain,  whereas 
mi  this  occasion  fine  weather  prevailed,  he  expressed  the 
lioije  that  the  third  time  would  bring  luck,  but.  alas  I  the 
weather  quickly  changed,  and  there  was  plenty  of  rain 
during  the  session. 

The  President,  Mr.  S.  J.  Watson  (borough  electrical 
engineer,-  Bury),  warmly  thanked  the  Lord  Mayor  for  his 
cordial  reception,  and  the  City  Council  for  the  use  of  the 
Council  Chamber.  Mr.  Watson  then  read  his  presidential 
address,  of  which  an  abstract  is  gi\en  on  the  next  ))agc. 

Bailie  Willock  proposed  a  vote  of  thanks  tothe  President 
for  his  excellent  address,  remarking  what  a  glorious  debate 
they  could  have  had  on  it— if  it  had  been  open  to  debate. 
Committeemen  should  use  it  to  check  the  achievements  of 
their  engineers. 

Mr.  Watson  acknowledged  the  vote  of  thanks,  and  called 
uixin  Mr.  Pearce  to  open  the  discussion  on  "  The  Future  of 
Electric  Power  Supply,"  which  occupied  the  remainder  of 
the  sitting,  and  was  adjourned  to  the  following  day. 

In  the  afternoon  the  members  visited  either  the  works  of 
the  British  Westinghouse  Co.  at  Trafford  Park  or  the 
Stuart  Street  Power  Station  of  the  ilanchester  Corporation, 
being  conveyed  to  their  respective  destinations  by  special 
tramcars  provided  -by  the  Corporation.  At  the  former,  the 
visitors  were  received  by  Mr.  W.  W.  Blunt,  who,  in  a  brief 
iuldress  of  welcome,  stated  that  since  1  'M)'^  the  output  of  the 
works  had  increased  threefold,  and  the  number  of  employes 
now  exceeded  10,000.  The  financial  control  of  the  concern, 
formerly  American,  had  been  transferred  to  British  hands, 
•and  it  was  now  entirely  owned  in  England,  by  English  in- 
terests. The  company  would  devote  its  whole  eflFoi'ts  to 
increased  efficiency,  and  hoped  that  the  good  relations  which 
now  prevailed  between  manufacturers  and  customers,  greatly 
assisted  by  the  patience  and  consideration  shoWn  by  the 
latter  under  trying  conditions,  would  endure. 

Amongst  the  many  interesting  machines  and  apparatus 
in  course  of  construction  in  the  works,  we  may  mention 
especially  a  rotary  converter  for  1,500  KW.  at  l,bOO  volts,'  a 
i).c.  motor  of  7,500  h.p.  at  1,000  volts^and  a  large  vertical 
double-acting  gas  engine.  - 

At  Stuart  Street  station,  which  was  also  open  for  inspec- 
tion on  Friday,  items  of  special  interest  were  the  huge 
boilers  (Babcock  &  Wilcox  marine  type,  (iO.OOO  lb.  per 
hour),  and  turbo-alternators  of  15,000  and  20,000  kw.  The 
latest  of  these,  a  Richardsons,  Westgarth  turbine  and 
Westinghouse  alternator,  has  been  rumiing  since  May  1 7th 
on  practically  full  load  without  a  stop.  A  25,000-KW.  set 
of  the  same  build  is  on  order,  and  will  bring  the  total 
capacity  of  the  station  up  to  over  100,000  KW.,of  which  over 
77,000  KW.  has  been  added  since  June,  1909.  The  six 
cooling  towers  installed  (one  on  order)  during  the  same 
period  can  deal  with  4^,600,000  gallons  of  circulating  water 
Ijer  hour.  The  first  instalment  of  the  3;3,000-vdlt  imdev- 
ground  mains,  the  future  standard  voltage,  is  being  laid 
between  Manchester  and  Salford. 

At  the  works  of  Messrs.  W.  T.  (Hover  &  Co..  Ltd.. 
demonstrations  were  given  of  the  company's  new  patent 
test-sheath  cable,  which  we  describe  elsewhere  in  this  issue. 

In  the  evening  there  was  an  excellent  smoking  concert 
at  the  Engineers"  Club,  to  which  the  members  were  invited, 
and  as  far  as  practicable  they  were  made  free  of  the  facilities 
of  the  club. 


The  discussion  on  "  Electric  Tower  Supply  "  wa-s  opened 
l)y  Mr.  S.  L.  Pearce,  who  remarked  that  the  report  on  Coal 
Conservation  had  been  dealt  with  in  his  address  to  the 
Engineers'  Club,  and  had  been  practically,  superseded  by 
that  of  the  Board  of  Trade  Committee  on  Electricity 
Supply  :  he  ga\c  a  critical  analysis  of  the  latter,  which  he 
regarded  as  a  reasonable  coTupromise,  based,  to  a  great  ex- 
tent, on  the  proposals  of  the  Lancashire  and  Cheshire 
Reix)rt :  and  while  he  found  much  to  criticise,  he  strongly 
commended  the  scheme  as  a  whole  to  the  favourable  con- 
sideration of  the  members. 

Bailie  Smith  (Glasgow)  one  of  the  signatories  to  the 
report,  welcomed  Mr.  Pearce's  apia-oving  remarks,  and  em- 
phasised the  necessity  of  prompt  action,  ilr.  S.  E.  Feddeu 
paid  a  triliute  to  Mr.  I'earce's  illuminating  treatment  of  the 
two  reports,  and,  while  he  found  fault  with  many  features 
of  the  .new  scheme,  expressed  general  approval  of  its  pro- 
posals. The  discussion  was  continued  by  Councillor 
Dymond,  Mr.  C.  H.  Wordiugham — who  regarded  the  report 
as  epoch-making,  and  of  the  utmost  imiTOitance  to  the  in- 
dustry—Mr. G.  Wilkinson,  Mr.  R.  A.  Chattock,  and  Mr. 
F.  W.  Purse,  and  was  then  adjourned  to  the  following  day. 
On  the  resumption  of  the  discussion.  Councillor  Barge.  Mr. 
H.  S.  Ellis,  ilr.  .J.  W.  Beauchamp,  Alderman  Higham, 
Mr.  H.  F.  Proctor,  Alderman  F.  W.  Smith,  Mr.  R.  Lomax, 
Bailie  Willock,  Mr.  C.  Tnrnbull,  Mr.  Purse,  and  Mr.  T.  1>. 
Clotliicr  took  part,  and  Jlr.  Pearce  briefly  replied. 

The  a<inual  general  meeting  then  took  place,  and  the 
report  of  the  Council  was  discussed.  Mr.  .1.  W.  Spark 
(West  Hartlepool)  uttered  a  strong  protest  on  behalf  of  the 
N.E.  Coast  municipalities  against  the  action  of  the  Couticil 
in  giving  e\idence  without  consultation  with  the  members.. 
and  the  President  explained  that  the  Council  had  to  act  on 
short  notice.  Mr.  C.  H.  Wordingham  strongly  supported  a 
proposal  of  Mr.  A.  C.  ('ramb  that  local  centres  should  be 
formed,  and  outlined  a  scheme  for  the  combination  of  the 
I.jr.E.A.,  the  B.E.A.M.A.,  and  other  bodies  representing 
various  sections  of  the  industry,  under  the  Institution  of 
Electrical  Engineers.  Mr.  L.  L.  Robinson  supported  the 
proposal,  and  Councillor  Lindsay,  who  pointed  out  that  a 
local  Association  was  being  formed  in  Scotland,  in  alliance 
with  the  I.JI.E.A.,  moved  a  resolution  to  the  effect  that  the 
Council  should  formulate  aconstitution  for  local  centres,  which 
ilr.  Purse  seconded,  claiming  it  as  one  of  his  "  babies." 
Aid.  Higham  suggested  that  thecompanies  should  be  admitted, 
but  the  proposal  was  emphatically  rejected,  and  the  matter 
was  ultimately  referred  to  the  Council.  On  the  subject  of 
salaries,  Jlr.  Robinson  drew  attention  to  the  disgraceful 
treatment  of  engineers  by  Councils,  and  moved  that  the 
Council  should  ask  the  Committee  on  Production  (not  Sir 
George  Ask  with)  whether  the  award  of  £1  +  V2h  per  cent, 
did,  or  did  not,  apply  to  chief  engineers.  Councillor  Barge 
seconded,  and  the  resolution  was  carried  unanimously. 
Mr.  Wordingham  drew  attention  to  the  various  organ- 
isations in  existence,  or  in  course  of  formation,  ti> 
represent  sections  of  the  industry,  and  emphasised  the 
importance  of  unity  in  this  matter  ;  he  urged  the  members 
to  attend  the  mass  meeting  that  was  to  be  held  in  a  fort- 
night's time,  .and  to  help  to  form  a  strong  As.sociation  that 
would  look  after  tiie  interests  of  engineere. 

The  result  of  the  postal  liallot  for  the  new  meml>ers  of 
Council  was  as  follows  : 

President :  Mr.  F.  Ayton.  Vice-President  :  Jlr.  T. 
Roles.  Representatives  of  Large  Stations  :  Messrs.  R.  A. 
Chattock,  ,L  W.  Beauchamp,  A.  S.  Blackman,  L.  L. 
Robinson.  Representativei?'  of  Small  Stations :  Messrs. 
C.  M.  Shaw,  E.  E.- Hoadley.  Councillors:  Bailie  Smith 
Councillor  Thomi^son.  Hon.  Scci-ctary  :  .Mr.  H.  Faraday' 
Proctor.  Hon.  Treasurer  :  Mr.  A.  C.  Cramb.  Hon. 
Solicitor :  .\lderman  i'earson. 

A  vote  of  thanks  to  Mr.  .1.  E.  Edgecombe  for  his  past 
services  as  hon.  treasurer  was  recorded,  together  with 
similar  acknowledgments  to  the  president,  the  hon.  secre- 
tary, and  other  officers. 

On  the  propisal  of  ^Ir.  C.  Furness,  it  was  resolved  that 
a  general  meeting  should  be  held  within  six  months,  at 
Birmingham,  to  consider  the  Board  of  Trade  Bill  when 
drafted  to  carry  out  the  proposals  of  the  Committee  ou 
Electric  Power  Supply. 

The  proceedings  then  terminatetl. 
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('residential  Address. 

Bv  S.  J.  VVatso.n. 
(Abstract.) 
The    Associatiuu   iiimibei'.s   auiougst  its   uieiubers   the  engi- 
neei'.s  and  municipal  t.'omniitt<)os  representing  the  administra- 
tion   of    imdertaliings  having  a  capital  expenditure   of   over 
£60,000,000,  and  an  annual  lucfcie  approaching  £10,000,000. 

Tie  practicability  of  ariauging  for  members  of  the  Assjocia- 
lion  to  form  local  sections  has  been  considered  by  the  Ckjuncil 
on  more  than  one  occasion  during  recent  years.  Several  local 
associations,  consisting  usually  of  the  engineers  of  supply 
undei'taktngs,  have  been  in  existence  for  some  time  in  Lxjn- 
don  and  certain  provincial  centres,  and  have  ca.jTied  out 
useful  work  by  apix)inting  committees  to  consider  and  report 
on  such  questions  as  interconnecting  supply  systems. 

Closer  co-operation  between  the  OouncU  and  members  is 
desirable,  and  the  first  step  to  take  is  to  get  into  touch  with 
those  local  organisations  of  engineers  or  representatives  of 
undertakinfjs  which  already  exist  with  a  view  of  forming 
such  organ Lsatious  into  local  sections  of  the  I.M.E.A. 

The  establishm'eut  of  strong  local  sections  endowed  with  a 
large  mefisure  of  local  autonomy,  working  in  conjunction  with 
a  Central  Federated  Council,  nominated  partly  by  each  local 
section  and  partly  by  unattached  members,  would  ensure  a 
much  greater  interest  in  the  work  carried  on,  as  there  would 
be  a  closer  relationship  between  the  Central  Council,  the 
local  sections,  and  members  generally  than  is  possible  under 
present  conditions. 

However  we  may, agree  with  or  differ  from  the  findings  of 
the  Coal  C/onservation  Sub-Ooiumittee,  I  believe  we  all  reailise 
that  existing  methods  lequire  overhauling,  as  the  future 
manufaeturing  prosperity  of  the  nation  must  almost,  if  not 
entirely,  depend  on  the  provision  of  a  cheap  and  reliable 
supply  of  electrical  energy. 

Supply  undertakings  have  played  no  small  part  in  the 
nation's  activities  dming  the  last,  three  years  by  enabling 
manufacturers  iumiensely  to  increase  their  output  of  essen- 
tial articles  and  by  facilitating  the  estalilishment  of  new  fac- 
tories, and  the  usefulness  of  a  centralised  supply  has  been 
more  fully  demonstrated  than  might  otherwise  have  been  the 
case.  Still  gi'eater  lienefits  would  have  been  derived  if  some 
of  the  contemplated  'extensions  to  lX)wer  stations  had  been 
carried  out  during  the  curly  pa.rt  of  the  war.  Through  the 
inability  of  undertakings  to  meet  all  demands  many  anti- 
quated private  plants  huxc  been  le-stai'ted  which  would  other- 
wise have  been  scrapped,  second-hand  inefficient  machineiT 
has  been  brought  into  u.sc,  and  in  many  cases  impoi'tant 
engineering  shops,  capable  of  turning  out  work  of  a  more 
vital  character,  have  been  engc^gcd  on  the  production  of 
small  prime  movers.  This  has  led  to  n  waste  of  fuel,  in- 
creased tran.sport.  and  to  the  additional  employment  of  labour 
which  might  have  been  avoided. 

Census  returns  show  that  Great  Britain,  with  a  population 
of  45,000,000.  employs  power  to  the  extent  of  10,7.50,000  H.F., 
including  'i.OOO.OOO  h.p.  used  by  pubHc  utility  undei-takings. 
leaving  8,7.50,000  h.p.  for  manufacturing  purpo-ses,  say  an 
average  of  approximately  1  h.p.  to  five  inhabitants.  In  parts 
of  indu.strial  Lancashire  the  amount  far  exceeds  this  figure ; 
in  .some  cases  it  is  as  high  as  .5  h.p.  to  eight  inhabitants. 
In  the  area  of  400  squai-e  miles  with  Manchester  in  the  centre 
.and  a  population  of  2,500,000.  it  is  safe  to  take  the  power 
requirements  at  1  H.P.  to  two  inhabitants,  say  a  total  in- 
stalled capacity  of  1.2.50,0<X)  H.P.,  or  750,000  KW.  Allowing  foi- 
diversity  of  usage,  this  would  represent  a  maximum  demand 
of  approximately  4-50,000  kw. 

In  this  area  there  are  18  statutory  electricity  supply  under- 
takings possessing  generating  sta.tions,  and  as  all  of  these 
were  in  operation  prior  to  1905  I  have  ascertained  the  pro- 
gress made  in  the  use  of  the  public  supply  between  that  vear 
and  1915. 

The  capital  expenditure  inciviised  from  £4,170,000  to 
£6,66'2,000,  the  plant  cai):iei(\  iV.mi  58.750  kw.  to  184,850 
KW.,  the  maximum  load  fnnn  :i,s.s(l(i  kw.  to  111,700  KW.,  the 
units  sold  from  65,3.50,000  to  '200,500,000,  the  income  from 
£530,000  to  £1,095.000.  and  the  working  expenses  from 
£240,000  to  £.595,000. 

With  an  increase  of  60  per  cent,  in  the  capital  expended 
the  plant  capacity  has  been  increased  by  215  per  cent;  with 
an  increase  of  190  per  cent,  in  the  maximum  load  the  output 
has  increased  by  300  per  cent.,  the  income  by  110  per  cent., 
and  the  working  expenses  by  148  per  cent.  It  is  evident  that 
extensions  have  cost  vei-y  much  less  than  the  original  plant, 
and  that  the  additional  output  has  been  sold  at  cheap  rates 
effecting  a  marked  improvement  in  the  load  factor,  and 
consequently  in  the  cost  per  unit  (supplied. 

The  output  for  different  purposes  with  the  maximum  load 
for  1905  and  1915  was  as  follows  :  — 


190.-) 

191.- 

Units 
sold. 

Maximiuii 
load. 

fj    Units 
sold. 

Maximum 
load. 

Lighting 

Tramways 

Power 

9,000,000 
37,000  000 
19,000,000 

8,100  KW. 
22,()00  KW. 
7,800  KW. 

21,000,000 

61,000,000 

■  178,000^000 

18.200  KW. 
30,000  KW. 
G3,500  KW. 

in  1915.  about  14  per  cent.- of  the  possible  demand  was  already 
being  given.  Closer  investigation  shows,  however,  that  a 
very  largo  proportion  of  the  demand  for  power  is  due  either 
to  extensions  of  existing  works  or  to  the  csta.blishment  of 
new  industries.  In  these  cases  electrical  driving  has  not 
been  substituted  for  any  other  form  of  power,  but  has  en- 
abled extensions  to  be  carried  out  or  new  works  to  be  equipped 
without  adding  to  the  numbers  of  isolated   plants. 

It  has  been  e-stimated  that  the  average  coal  consumption 
throughout  the  country  is  from  5  to  T  lb.  per  H.p.-hr.,  and 
the  statement  may  quite  possibly  be  correct,  but  I  am  quite 
sure  it  is  not  troe  so  far  as  this  particular  distiict  is  con- 
cerned. , 

As  electrical  driving  has  already  superseded  a  large  pro- 
portion of  the  small  private  plants,  the  average  size  of  the 
i-emaining  plants  is  comparatively  high,  'and  the  majority  of 
the  engines  are  of  the  slow-speed  reciprocating  tyix:.  There 
are  no  keener  engineers  in  the  country  than  those  respon- 
sible for  the  design  and  operation  of  this  class  of  prune 
mover,  and  excellent  coal  consumption  figures  are  obtained. 
Under  these  cLrcumstances,  the  process  of  obtaining  the 
lai-gor  manufacturers  as  consumers  is  somewhat  slow.  It  is 
not  until  the  engines  oi"  the  boilers  require  replacing  that 
the  question  of  changing  over  is  seriously  considered.  There 
are,  however,  many  ins^nces  during  the  last  few  years  where 
'even  the  largest  concerns,  after  the  most  careful  investiga- 
tion, have  decided  to  scrap  their  own  plant  and  purchase 
the  whole  of  then-  requirements  from  the  outside  source.  An 
increase  of  840  iier  cent,  in  the  units  used  for  power  pur- 
poses between  the  years  1905  and  1915  clearly  indicates  the 
growing  confidence  in  elec'  ical  power   supply. 

Assuming  an  ultimate  demand  of  45O,O0O  KW.  and  a  load 
faetor  of  50  per  cent.,  wh-ch  is  well  within  the  range  of 
probabihties,  the  total  outp  t  required  for  industrial  power 
purposes  will  amount  to  2,000,000,000  units  per  annum,  ex- 
cluding any  supphes  to  railways  or  new  industries.  A  furthei' 
field  for  the  use  of  the  supply  lies  in  the  substitution  of  elec- 
trical heating  and  cooking  apparatus  for  the  existing  domestic 
fires.  The  consumption  of  coal  for  this  purjxise  amounts  to 
about  three-quarters  of  a  ton  per  individual  per  annum,  or. 
say,  nea.i'ly  2,000,0(X)  tons  in  this  area,  all  of  which  is  brnTit 
in  notoriously  inefficient  open  grates.  This  quantity  of  fuel 
if  consmned  at  a  power  station  would  enable  upwards  of 
2,000,000,000  units  to  be  supplied  to  meet  these  requirements. 
Provided  a  low  scale  of  charges  is  adopted,  and  reliable  heat- 
ing appliances  ai'e  available  at  a  reasonable  cost,  there  seems 
no  reason  why  this  important  duty  should  not  be  carried 
out  electi'ically. 

After  making  some  provision  for  railway  electrification,  the 
establishment  of  new  industries,  and  domestic  developments, 
it  is  not  at  all  improbable  tbat  the  total  electrical  require- 
ments will  amount  to  5,000,000,000  units  per  annum  at  the 
end  of  the  next  two  decades,  with  a  maximum  load  approach- 
ing 1,000,000  KW. 

My  sole  object  in  mentioning  these  figures  is  to  bring  home 
to  all  our  members  the  importance  of  the  problem  awaiting 
solution  in  the  near  future.  We  have  reached  an  epoch  in 
the  history  of  electricity  supply,  and  if  the  greatest  possible 
use  is  to  be  made  of  the  most  important  national  asset,  i.e.. 
coal,  it  is  essential  tha.t  a  long  view  should  be  taken  of  the 
position. 

{To  be  concluded.) 


Totals     65,000.000        38,800  KW.        260,000  000      11 1,700  KW. 

The  total  maximum  demand  for  industrial  power  in  the 
area  is  estimated  at  460,000  kw.  It  might  therefore  be 
assumed  that  as  the  maxunum  load  amounted  to  63,500  KW. 


Electric  Power  Supply. 

Openmg  the  discussion  on  the  report  of  the  Board  of  Trade 
Committee,  Mr.  S.  L.  Pe.arce  said  the  subject  was  of  the 
greatest  impoilance;  the  report  of  the  Coal  Conservation  Com- 
mittee, which  had  been  superseded  by  the  one  rmder  ccm- 
fiideration,  had  been  open  to  objection  on  the  score  of  its  dis- 
IMi-agement  of  the  work  of  local  authorities,  wholesale  con- 
demnation of  existing  plant,  proposed  stoppage  of  extensions 
at  existing  stations  in  favour  of  the  erection  of  new  super- 
stations,'  and  its  suggestion  that  private  enterprise  waa  better 
fitted  for  the  future  conduct  of  the  business.  Transmission 
was  a  most  vital  factor  in  any  scheme  for  reorganising  the 
supply  industry.  Eeierring  to  his  address  before  the  Engi- 
neers' Club.*  Mr.  'Verniei-  had  questioned  the  accuracy 
of  his  figures,-  mainly  on  the  gi-ound  that  he  had  considered 
only  .ix>int-to-point  transmission,  whereas  in  practice  there 
would  be  sub-stations  on  the  route  of  the  mains.  For  point- 
to-point  transmission  he  had.  if  anything,  under-stated  the 
case;  if  there  wexe  any  deviation  from  that  system,  the  capital 
cost  -w-ould  obviously  be  increased,  and  a  large  amount  of 
underground  cable  would  be  laid,  with  perhaps  a  second 
transfonnatiou.  He  was  not  sure  that  a  distributing  system 
would  show  up  so  well.  In  general,  Mr.  Vernier  agreed  that 
future  generating  stations  would  not_  be  more  than  20-25 
miles  from  the  load.  It  was  interesting  to  note  that  Mr. 
■Vemier  pronounced  in  favour  of  underground  cables,  at  the 
bighe.st  possible  pi-essure,  for  main 'transmission  lines,  only 
local  lines  being  overhead.  The  highest  pres.sure  likely  to  be 
adopted  on  overhead  lines  in  this  country  was  66,000  volts. 
A  good  case  could  be  made  out  for  underground  cables  at  high 
pres-sure,  allowing  for  the  higher  depreciajtion  and  mainten- 
ance of  overhead  lines.  Turning  to  the  report  of  the  Board 
of  Ti-ade  Committee,  he  expressed  vei->'  gi'eat  satisfaction  with 
the  fact  that  it  was  unanimous.  Tlie  report  was  of  the 
nature  of  a  compromise;  there  was  no  one  definite  conclusion 
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Jaid  dotjii  for  the  whole  country — the  report  was  very  flexible. 
Reviewmg  the  principal  recommendations,  Mr.  Pearce  said 
that  one  of  the  most  impoi'tant  points  wa.s  the  retention  by 
existing  undertakers  of  full  powers  of  distribution.  In  con- 
trast with  the  Coal  Conservation  report,  the  principle  of  public 
ownership  was  advocated,  the  amalgamation  of  existing  in- 
terest's was  preferred  to  the  formation  of  a  new  organisation, 
and  the  proposals  wez'e  framed  more  on  the  lines  of  existing 
touditions ;  there  was  no  suggestion  of  the  estahlishment  of 
super-stations  and  long  transmis.'iion  lines.  It  was  left  for 
the  District  Boards,  under  the  supei-visiou  of  the  Oommis 
sioners,  to  decide  what  should  be  done  with  regard  to  the 
local  conditions.  The  proposals  were  ji.st  to  the  interests  in- 
volved, and  offered  a  reasonable  solution  to  the  problem;  he 
hoped  they  would  be  accepted  Ijy  nmnicipal  engineers.,  Oei'- 
tainly  they  would  be  welcomed  by  the  majority  of  the  engi- 
iicei's  who  sigued  the  report  of  the  Lancashire  and  Cheshire 
Committee,*  from  which  so  many  of  the  ideas  were  adopted  iu 
the  Committee's  report.  A  case  had  been  established  for  the 
organisation  of  a  broad  network  under, unified  control.  Tlie 
amalgamation  of  company  and  municipal  interests  was  neces- 
saiT,  and  the  Boards  should  be  small  and  compact.  The  pro- 
ix)sals  in  the  report  were  altogether  admirable;  he  hoped 
that  in  working  out  the  scheme  the  largest  measure  of  local 
autonomy  W'ould  be  given  to  them.  The  whole  of  the  Boards 
should  be  financed  by  the  State.  With  regard  to  distribution, 
every  statutory  authority  could  retain  it  in  its  own  area,  and 
the  provisions  in  respect  of  bulk  supply  offered  reasonable 
.safeguards.  There  must  bo  some  cases  in  which  supply  »would 
be  given  to  cons\nners  from  the  high-pressure  main  trans- 
mission fines  of  the  District  'J  .wrds,  which  in  such  cases 
should  pay  reasonable  compen.iation  to  the  local  authority  in 
respect  of  the  customers  concr-ned.  Having  pronounced  in 
favour  of  District  Boards,  he  ;r.3ked  why  the  Committee  ad- 
mitted the  principle  of  "  contracting  out,"  which  if  applied 
to  local  authorities  must  also  be  gi\'en  to  companies.  The 
financial  terms  proposed  would  fall  unfairly  on  different 
undertakings,  some  of  which  had  made  adequate  provision 
tor  the  future,  while  others  had  thstributed  their  profits  in 
aid  of  the  rates — a  proceeding  which  he  was  glad  to  see  con- 
demned by  the  Committee.  There  was  much  to  criticise  in 
the  report,  but  much  that  could  claim  ■the  support  of  muni- 
cipal engineers.  Now  was  the  psychological  moment  to  secure 
legislation  to  solve  our  pi'oblems — if  not  now,  never !  He 
hoped  the  members  would  not  turn  down  the  proposals  on 
the  score  of  interference  with  their  local  autonomy ;  changes 
must  be  made  in  the  national  interests,  and  would  affect  both 
large  and  small  imdertakings.  It  was  the  duty  of  local 
authorities  to  Ipok  at  the  problem  as  a  whole,  and  give  the 
propasals  a  fair  trial.  A  large  amount  of  capit^al  would  have 
to  be  expended,  and  a  considerable  jwriod  would  elapse  before 
the  scheme  could  be  carried  to  completion — therefore  they 
should  start  at  once. 

Bailie  Smith  (Glasgow),  a  member  of  the  Committee,  was 
glad  to  hear  how  much  Mr.  Pearce  had  to  say  in  favour  of 
the  repoi-t.  The  conclusions  arrived  at  by  the  Committee 
were  based  on  seven  months'  evidence,  not  on  preconceived 
■opinions,  and  represented  an  attempt  to  be  fair  to  all  parties. 
The  I.M.E.A.  might  feel  that  some  parts  might  be  strength- 
ened, others  modified  or  omitted;  but  this  was  the  reSult  of 
give  and  take  between  two  parties  which  viewed  the  problem 
from  opposing  points  of  view.  Delay  would  mean  not  only 
loss  of  money,  but  a  serious  handicap  to  industry — then  must 
he  ready  tvlien  peace  retuntcd.  The  principal  feature  of  the 
re[x>rt  was  the  unanimous  conclu.sion  that  tlie  generating  sta- 
tions and  main  tran.smission  fines  should  be  publicly  owned ; 
the  local  authorities  must  decide  for  thcm,=clves  whether  to 
undertake  the  distribution  or  lease  it  to  a  company.  Flexi- 
bility was  a  strong  point  of  the  report;  no  Committee  could 
tell  what  exceptions  might  arise,  and  the  intention  was  to 
provide  against  unforeseen  circumstances.  Paragraph  5.5  en- 
abled a  large  local  authority  or  company  to  continue  .supplying 
in  its  area,  and  paragraph  50  met  the  case  of  small  isolated 
areas,  in  which  the  Commissioners  coidd  exercise  a  dispens- 
ing power.  No  payment  would  be  made  for  goodwill ;  this 
niight  appear  unjust  to  many  concerns,  but  they  nui.sit  take 
the  whole  country  into  consiileration,  and  the\  woidd  reap 
the  benefit  in  low  casts.  With  regard  to  paragraph  70,  lelat- 
ing  to  compensation  for  loss  of  office,  the  evidence  befoi-e  the 
Committee  showed  that  the  probabilities  were  all  the  other 
way;  the  increase  in  the  demand  would  be  fai*  beyond  what 
any  of  them  imagined.  For  example,  all  urban  railways 
would  probably  be  compulsorily  electiified,  and  the  system 
would  very  soon  be  extended  to  the  main  lines.  There  were 
many  other  openings,  and  more  men  would  be  wanted,  not 
fewer.  The  system  of  rating  electrical  undertakings  was 
absolutely  obsolete,  and  must  be  rectified.  The  ei'cction  of 
super-stations  was  not  contemplated ;  the  District  Boards 
would  put  up  stations  where  they  were  required.  The  report 
would  appeal  to  their  support,  and  he  hoped  thev  woidd  back 
the  Bill  of  the  Board  of  Trade. 

.  ^fr.  S.  E.  Feddex  (Sheffield)  thanked  Mr.  Pearce  for  his 
illuminating  commentary  on  the  repiut.  and  his  splendid 
criticism  of  the  Coal  Conservation  report — a  fallacious  docu- 
ment which  should  never  have  been  printed.  With  regaj'd 
to  long-distance  transmission,  he  .snti.ified  himself  Ifi  years 
ago  that  it  did  not  pay  to  go  far  out  of  Shefl'ield ;  two  years 
ago  the  question  cropped  up  again,  and  he  investigated  the 
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cases  of  stations  10  to  40  miles  away.  Comparing  a  station  , 
on  an  ideal  site  as  regarded  coal  and  water,  outside  Sheffield,  j 
with  a  station  in  the  city,  on  the  basis  of  G6  per  cent.'  load  r 
factor,  0.8  power  factor,  1()0,000  KW.  capacity,  he  obtained  the  ; 
tollovv ing  figures  for'  the  cost  of  production  :  — 


^    Distance.    ^  ' 
1  mile  (coolinf:  towers). 
10  miles  away 

20  ..  

20  .,  

30  ..  


Voltag?.  pel- unit. 

11,000  volts 0-27.'5 

3.3,0(10  v.  under^ound     0'274 

.     0-314 

30,000  V.  overhead    ...     0'304 

40,000  v.  „  (r3:il 


The  main  cables  of  any  large  scheme  should  be  under- 
ground, with  overhead  lines  locally.  He  concluded  that  he 
could  put  down  a  power  station  near  the  concentrated  load. 
with  cooling  towers,  and  supply  at  20  per  cent,  less  than  from 
an  ideal  station  30  or  40  miles  away.  Stations  larger  than 
100,000  KW.  presented  difficult  problems  owing  to  (he  immense 
quantities  of  water,  coal,  and  ashes  to  be  handled  at  one 
spot,  as  well  as  the  number  of  outgoing  mains.  The  recom- 
mendations of  the  later  report  would  make  for  the  good  of 
the  nation  in  the  long  run.  but  some  undertakings  would 
suffer  in  the  meantime;  if  a  large  undertaking  had  to  take 
over  a  number  of  small  over-capitalised  concerns,  the  cost 
would  be  considei-ably  increased  for  a  time.  The  decision  to 
leave  the  distribution  to  the  local  authorities  was  welcome. 
Clause  54  might  result  in  large  private  consimiers  getting 
control  and  guiding  matters  in  their  own  interest ;  the  safe-  • 
guards  wei-e  totally  inadequate.  With  representation  propor- 
tional to  consumption,  .some  of  his  consumers  would  com- 
mand hundreds  of  votes,  and  combinations  might  be  made 
which  would  otitw'eigh  the  local  authotnty.  Clause  55  seemed 
to  be  framed  in  the  interests  of  the  North-East  Coast  com- 
panies: would  a  municipality  undertake  the  responsibility  of 
financing  an  area  20  miles  around  its  borders?  The  possi- 
liility  of  supplying  consumers  from  the  trunk  mains  needed 
watching;  if  his  large  consumers  were  taken,  he  would  lose 
interest  in  the  small  ones.  The  financial  proposals  were  most 
unfair;  they  penalised  thrift.  Those  who  had  husbanded 
their  resom-ces,  and  those  who  had  reaped  kudos  by  aiding 
the  rates,  were  treated  ahke — it  was  most  unfair. 
{To   be  continued.) 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  nntii 
the  following  week.  Correspondents  should  forward  their  communi- 
caiions  at  the  earliest  possible  moment.  No  letter  can  be  pvblished 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


The    .Association   of    British    Electrical    Enj^ineers. 

In_a  footnote  to  the  report  of  the,  Leeds  "mass  meeting" 
ill  your  current  issue  (page  .584),  you  state  that  at  the  Bir- 
mingham ineeting  the  resolution  was  carried  and  delegates 
were  appointed. 

I  am,  of  course,  unaware  of  the  nature  of  the  report  which 
you  propo.^e  printing  more  fully  in  your  next  issue,  but 
should  hke,  on  behalf  of  the  E.P.E.A.,  to  amphfy  the  above 
statement. 

Primarily  the  resolution  was  carried,  after  sevei-e  criticism, 
owing  to  the  appeal  of  the  chairman  that,  inasmuch  as  there 
were  present  engineers  who  were  not  members  of  the 
E.P.E..^.,  it  was  desirable  to  expre.ss  approval  of  the  prin- 
ciple of  a  protective  organisation,  and,  further,  that  he  would 
be  quite  agreeable  to  the  passing  of  further  resolutions. 

It    was    then    cairicd   imanimously : — "That    the   proposed 
.\ssociation  be  constituted  in  the  existing  E.P.E.A."    Of  four 
delegates  elected,  two  were  members  of  the  E.P  E..\.,  one  of 
whom  was  the  Midland  Divisional  Secretary. 
G.  P.  Sntton, 

Hon.  Publicity  Secretary. 
Electrical   Potrer  Engineers'  Assn.,   Midland  Sectiitn. 

Binningham.    -June   -l^nd.  1918. 


The  I.E. E.  and  E.P.E.A. 

As  a  membet-  keenly  interested  in  the  welfare  of  both  these 
bodies,  may  I  appeal  to  all  qualified  electrical  engineers  to 
take  a  less  biased  path  to  the  ultimate  co-ordination  of  our 
desires?  There  do  not  seem  to  be  many  difficulties  if  we  but 
consdder  as  our  object; — "The  establishment  of  an  Institu- 
tion such  as  would  be  embodied  in  a  reconstructed  I.E.E. 
acting  under  a  Royal  Charter  with  views  and  activities  sucli 
.IS  are  represented  by  the  British  Medical  Association." 

It  seems  to  be  a  sine  qua  iion  that  all  qualified  electrical 
engineers  would  desire  to  l)ecome  members  of  this  super- 
I.E.E.  Now  there  would  appear  to  be  two  established  bodies 
to'getlier  covering  the  whole  of  this  ground,  and  representa- 
tive of  the  indu.'^to-.     These  are  ;— - 

Academically. — The  I.E.E.         ^ 

Financially,  politically,  socially,  Ac— The  E.P.E.A.  for  the 
.station  engineers;  the  B.E.A.T..\.  for  the  manufacturing 
engineers. 

These  two  latter  .Associations  are  in  mutual  agreement. 
Now  let  the  I.E.E.  recognise  the  E.P.E.A.  and  vice  versa. 
as  the  poveniing  bod,\   relative  to  their  different  scopes  until 
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biich  time  as  tho  Royal  Ciiarun-  is  s;iiK-lioned.  In  the  iiicaii- 
while,  let  each  carry  ou  its  respective  duties  with,  in  place 
of  the  miieh-diisouKsod  A.B.E.E.,  a  council  of  memloers  of 
both  associatioii.s  a«  a  medium  through  which  each  can  ex- 
press views,  opiiiiou.s,  and  even  advice.  Eventually,  with  the 
.sanction  of  the  l-!oyal  ■  Charter,  we  coidd  establish  a  super- 
A.B.E.E.,  and   the  situation   would   become  :  — 

Eoyal  Charter  A.B.E.E.— Power  supply  and  public  utihty. 
the  E.P.E.A. ;  academic,  the  I.E'.E. ;  manufacturing  section, 
the  B.E.A.T.A. ;  which  surely  covers  all  needful  require- 
ments. 

Now  to  deal  with  the  I.M.B.A.  and  the  A.M.E.  (Greater 
Umdon),  I  sugge.'Jt  that  they  cannot  become  national  a^  the 
one  is  sectional,  and  the  other  parochial.  Nevertheless,  they 
can  .still  carry  on  their  rightful  and  useful  functions,  but  to 
them  and  to  the  C.T.A.A.,  in  view  of  the  rei>ort  -of  the  Whit- 
ley Committee,  I  would  recommend  that  their  efforts  are  best 
confined  to  academic  affairs,  leaving  industrial  questions  to 
the  national  associations. 

In  conclusion,  a  word  to  iiulividuak  : — To  I.E.E.  members 
who  have  not  .supported  the  E.P.E.A.,  the  Whitley  Pveport 
cuts  the  ground  away  from  tmder  your  feet,  for  a  registered 
union  is  a  rieces.sity,  not  merely  infra  dig.  To  E.P.E.A.  men 
who  joiiied  not  the  I.E.E..  or  who  lapsed,  and  now  blame  the 
I.E.E.  for  its  purely  academic  powers— would  not  the  mem- 
bers oi  the  much-admired  Briti.sh  Medical  Association  have 
been  in  a  similar  position  if  their  rank  and  file  had  given  their 
executive  the  poor  support  vou  have  accoided  the  Council  of 
the  I.E.E.? 

T.  Mason. 

i>cker  Hill,  June  Qflnd.  1918. 


rrriK,  ,G.   .Stikk,   J.   O 

J.    i;.   B.iRKows.     June  14tii. 
.Tlly    opiM-atini;   rcci|)ruc;itinj4    t 


&    R.    SlIKK 


CULCIBLE  Co.  4  C.    V 
.ils.    ic 


l».r.">U.     "  liicclnc    niolor-contiol    s\stcnis."      Hunrsir    AX'h.'.riNCHOust    Flfctki" 
,VND    Ma.mukaciuuino    Co.      June    liilh.     (ll.b..A.,    June    13vh,   1917.) 
y,751.    '*  Cooiri>l  of  electric   motors.".  [-)Kitisii   \\  rsiiMOHOusE  Electric  and 

.\lANUFACTUKINli    Co.      JuHe    13th.       (L'..S..'^.,    JuH;-    l.'ilh,     1917.) 

!),r54.  "  Teleplinnes  or  niicrotelephones."  R.  .-V.  U^-iuoN  van  Lv.nden  .ini> 
NviMLoozF.  \KN.NoorscHAi'  DK  .Vedbeuandsche  TiiriR.Mo-TELEraoON  Maats- 
Lilvn-lj.     June    13th. 

11,773.'  "  Solehoids."     Iv    ! 
14lh. 

9,788.     •'  Sp.arking   pluas." 

3,791.  ."  Mc.ins    for    clectr 
J.une  14lh. 

9,822.     '•  Crucibles   for  .l,-. 
.SrEiRS.     June    14th. 

9.828.  ''Vibrating    switches. or    conl;n;t    brealiers    for    induclit 
H.  J.  SiENNiNG  AND  H.    \V.  Cox  it  Co.     june  Uth. 

9.829.  "  .'Vdjustable  contact  screws  for  contact-breakers,  &t."  H  W.  Cox 
.WD  Co.  S:  H.   J.  Stenning.     June  Uth. 

9.831.     "  iriectric   generators    and    motors."      L.    Cpu.ErTE.      June    14th. 

9,836.  "  Utilisation  of  liigh-frwjucncy  oscillations  in  wireless  inslnila- 
tions."    D.   \V., Brown.     June  Uth.  '  .. 

9.871.    •'  Magneto  motor."      D.   Suchostawer.      June    15th. 

9.872."    "  Inductor   magnetos."     \V.   H.    Ni:f.      June   15th. 

9.887.  "  Glass  bulb  cutting  machines."  Gener.il  Klectric  Co.  k  BkitIkii 
TiioMsoN-Hoi;sTON    Co.     June  15th.  * 

9.898.    "Electric  accumulators."     C.  L.    Breeuen   &  H.  Lucas.     June  15th. 

!).901.    "  Electric    furnace."     V.    Forster.      June   1.5ih. 

9.905.  "  Ignition  devices  for  water-cooled  explosion  itlotors."  .\.  I.sLlliKR. 
AND    MoTOSACociIE    Soc.    .\non.     Juuc  l.jth. 

9.!l(lli.     "  Port.iblc   cleclri.-    b;iu.  riis    or    ci-lls."     C.    H.^RROi'.      Juno   l.'.th. 


PUBLISHED   SPECIFICATIONS. 


I  Telephone  Calls. 

May  I  be  penaitted  to  make  a  suggestion  through  the 
medium  of  your  journal  in  regard  to  telephone  work?  Sup- 
pose one  has  to  ring  up  357.  for  instance.  How  many  times 
will  the  switch  girl  give  397?  Vei-y  often.  I  am  .sure.  Just 
to-day  I  wanted  75  on -a  certain  exchange  and  got  79.  Now 
it  is  not  the  fault  of  the  switch-gh'l.  nor  of  the  caller;  it  is 
thi5  fault  of  the  telephone  that  it  blurrs  the  already  fine 
difference  in  sound  between  the  words  'nine"  and  "five": 
this  needs  no  scientific  proof,  as -I  am  .sure  thafeverytme 
leading  this  letter  will   corroborate   these  .statements. 

Now  it  w-ould  be  an  extremely  simple  matter  to  adopt  the 
following  plan  :  — 

1.  When  the  caller  wants,  .say,  79,  his  words  are  ".seven 
nine." 

'2.  When  he  wants  75.  he  says  "seven  f."  Thus,  if  he 
wanted  Centra]  1. '205.  he  would  say  "  One  two  o  f." 

The  sw-itch-gu-1  would  uimiediately  recognise  on  hearing 
"f"  that  5  was  required,  even  if  she  were  not  previously 
instructed,  as  I  haye  proved  to  my  satisfaction. 

It  seems  to  me  that  the  aliove  presents  an  extremely  simple 
way  out  of  a  well-appreciated  ditficulty,  and  if  the  authorities 
take  it  up  they  will  eani  the  gratitude  of  subscribers,  and 
find  their  own  system  working  more  smoothly. 


1,27; 


Pro 


Ma 


Wolverhampton.   June  -XHIi ,   1918. 


Arthur  Lawton. 


[Our  corresjwndent's  .suggestion  api>ears  to  be  very  good. 
The  trouble  it  is  meant  to  remedy  is  a  familiar  and  exas- 
I'cratiiig  one.'^EDS.  Elec.  Rev.] 
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9,480.    "  Ignition    pl«gs."     .\.    Watkins.     June    10th. 

9,495.  "Controlling  means  for  electromagnetic  feed-reel  brakes."  H.  \' 
JiMES.     June   10th. 

9,525.  "  Ignition  magneto  switches  for  internal-combustion  enein.s  "  O 
M.iRTiRE.      June   10th.      (Italy,   June   8th,   1917.) 

9,562.  "Telephone  systems."  H.  M.  Friendly.  June  11th.  tl,".S..\., 
June   11th,   1917.)  ■ 

9.578.  "  Manufacture  and  adjustment  of  contact  plates  in  Swan  lamp 
bases."  H.  C.  Ghijses  &  Naamloozb  Vennootschap  VnEiTE  Works,  tune 
Uth. 

9.579.  "  .Appliance  for  f.-tcilitating  re-energisation  of  luminous  p.iint  sur- 
f.ices   by  means  of  electric    torch."     ..\.    B.  Gibbons.     June  Uth. 

9,582.  "  Incandescent  electric  lampholders  or  sockets."  B  M  Drake 
AND    Drike   S:  Gorh.am.     June   Uth. 

9.601.  "  Regulating  device  for  electric  machines."  Boscil  .Art.  Ges.  anu 
O.  IMRAV.     June  11th. 

9.620.  "  Electfo-dvnamical  devices  for  purification  of  waste  lubricating  oil." 
F.   J.   Kean.      June'12th. 

9,622.  "  Electrolytic  apparatus."  Sir  H.  Ro.-.hrs  &  C.  .M.  W.vlier.  June 
12th. 

9,628.     "Electric  switches."     J.   B.  Tucker.  ^June   12th. 

9,641.  "  Heating  oils,  fats,  &c.,  jbv  electricity  for  distillation  Stc."  .\. 
iMBREV  &  H,   .Alexander.     June  12tl1. 

9,651.    "  Magnetos."      A.   E.    Lasikin.     June  12ih. 

9,678.  "  Electric  switches."  Edison  .Accumulators.  Ltd.,  E.  W.  Lewis 
and  J.  F.  MoNNOT.    June  12th. 

9,735.  "  Electric  switches."  BRinsH  Thomson-Houston  Co.  (General  Elcc- 
trit  Co.,    U.S..A.)     June  13th. 

9,740.  "  Ignition  systems  for  internal-combustion  engines."  .A.  H.  .\Iidc- 
LF.V  AND  C.  A.    Vandervell   &  Co.     Juuc   13th. 


1917. 

\CTURE     Ot     ThERMO'ELEMSNTS    HAVl.NG    COPPEIC 

J.    .Vlarschall.      December   9th,  1915. 


SULPHIDE 

(103-,671.) 

4,885.  M.\xcfACTURE  OF  Pl.ues  for  Electric  Storage  Batteries.  H.  Wade 
iL.    H.    Flanders).      April    4th,    1917.     1115,805.) 

5,072.  1-;lectric.u.lv-iieaied  Resistance  Furnaces.  H.  A.  Greaves  &  H. 
Etchells.      April    Uth,    1917.      (115,866.) 

6,425.  CoMMCTATiNc  Devices  for  Internal -combustion  Engines.  E.  G.  .\. 
Cliurehman.      O.lober   24th,    1917.       (115,871.) 

7,197.  VARIAB..E  Electric  Indl'ctances.  J.  S.  E.  Townscnd.  May  18th, 
1917.     (115,876.) 

7,262.    Ignition    Devices    foe    lNT£RN.u.-coMiiusTioN    Engines.        G.    Roesch 
^nd   C.    Talbot,    Ltd.     .May  19th.    1917;      (115.881.) 

7.337.  Loading  Coils  for  Telephone  Circuits.  British  Insulated  &  Helsbv 
Cables,   Ltd.,   G.   E.   Bairsto   &  H.   H.    Harrison.      May  21st,  1917.      (115,895.)  ' 

7,368.  Electric  Couplings.  Sopwitli  .Aviation  Co.  &  H.  E.  Cato.  Mov 
22nd,    1917.     (115,898.) 

'  7,430.  Four-stroke  Cycle  Explosion  or  Intern.\l -combustion  Motors 
pRovrnFii  with  Magneto  Ignition  Apparatus.  C.  .\.  Hult  &  O.  W.  Hult. 
Min    2ird.    1917.     (115,901.) 

7,461.  Electric.u,  WATER-HK.vriNG  APPARATUS.  J.  F.  Barr.  May  24th,  1917. 
I115.9U4.) 

7.510.  Electric  Flat  Irons.  C.  S.  Palm,  r  &  D.  Palmer.  Mav  24th,  1917. 
(115,908.) 

7.558.  Di:\TrK  for  Forming  Electric  .Arcs.  Dubilier,  Electrical  Syndicate- 
.\ugust    15lh,    1916.      (108,851,) 

7,562.  Devices 'for  the  Lighting.  Heating,  and  the  like  of  Vehicles. 
.Maschincnfabrik  Oerlikon.     .May  25th,  1916.     (106,826.) 

7,900.  Telegraph  and  like  Poles.  W.  G.  Young  S:  F.  Downes.  June 
1st,   1917.     (115,916.) 

0,080.  .Method  of  Recording  and  Reproducing  Simultaneously  Move- 
ments  AND  Sounds,      H.    Pedersen.     June   25th.   1917.     (115,942.) 

9,134.  Elf.ctric.\l  Switches.  H.  W.  Cox  &  J.  H.  Cowell.  June  26th, 
1917.     (115,943.) 

9,153.  Devices  for  the  Speedy  Fixing  of  Fuse  Wires  to  Electrical  In- 
stallations.    R.   A.   Kerman  &  T.    .Mathias.     June  26th,    1917.     (115,944.) 

9,816.  Multipolar  M.agnetos  for  Electric  Ignition  Systems.  W.  J. 
Mellcrsh-J.ickson    (Bosch    Magneto  Co.).     July   6th.    1917.     (115,949.) 

11,064.  Conductive  Clamps  for  Electrodes  of  Electric  Furnaces.  .A. 
Gates.      August    1st,    1917.      (115,973.) 

14.759.  Electric  Junction  Boxes.  F.  Moor  i^  Callender's  Cable  &  Con- 
struction Co.      October  12th,   1917.     (116,016.) 

17,018.  High-tension  Ignition  M.agnetos.  G.  A.  Chailliey.  June  5ih., 
1917.     (116,032.) 

18.281.  Liquid  Rheostats.  British  Weslinghouse  Electric  &  Manufaelur- 
ing   Co.      December    9th,   1916.      (112,434.) 

18,796.  .Automatic  Telephone  System.  Automatic  Telephone  Manuf.iciur- 
ing    Co.   (Automatic    Electric   Co.,    U.S.A.)      December  18th,   1917.      (116,039.) 

19.289.  Light  Diffusers  for  Vehicle  Lamps.  Steward-Warner  Speedo- 
meter   Corporation.      September    22nd.    1917.      (116,044.) 


3.705.     Illumination     of     Gauge 

M.cKechnie    &   A.    H.    Robinson.      .M 

4.366.     .M.agneius.      G.    A.    Ch;.illii 


1918. 

AND     Glass     Tubes.        Vick.  r-       Ir 
Uarch   2nd,    1918.      (116,062.) 

December   29lh,    1917.      (116.064.) 


Syndication  in  the  Brass  Industry. — We  are  iiitornied 

that  con9ider.al)le  interest  is  being  taken  in  the  scheme  of  syndica- 
tion prepared  ttiid  placed  before  tlie  various  firms  in  the  brass  industry 
by  Mr.  Howard  F.  Smith,  of  Birmingham.  It  is  hoped  that  before 
lonsf  things  Avill  assume  a  definite  shape.  Particulars  are  being 
circulated,  not  only  to  every  firm  both  large  and  small,  but  also  to 
most  of  the  recognised  Trade  Associations  in  Great  Britain  which 
are  in  any  way  interested  in  the  industry.  We  understand  that 
the  proposal  is  for  a  51  per  cent,  financial  merger  of  all  the  firms 
taking  part,  each  firm  retaining  49  per  cent,  only  of  its  own 
capital.  On  this  principle  the  profits  are  to  be  pooled  and 
allocateil  and  a  revaluation  of  each  firm  is  to  be  made  every  three 
years  in  order  to  level  up  matters  in  regard  to  those  firms  showing 
initiative  and  progress,  and  others  which  by  reason  of  apathy  are 
not  contributing  their  due  proportion  to  the  combine. 
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